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1. COREY AGREES WITH THE BASIC CONTENT OF MOST OF THE

EVALUATION REPORT AS WRITTEN. THERE ARE MINOR ERRORS
WHICH ARE HOT SIGNIFICANT; SUCH AS USING CSU IK PLACE OF

C1D IN SEVERAL INSTANCES.

COREY, HOWEVER, DOES NOT PRECISELY AGREE WITH TNE RE-
PORTS SUGGESTIONS FOR PROJECT COMPLETION. 1N FACT, THE
REPORT IS VAGUE ARO NOT HELPFUL IN THIS AREA. COREY'S
SUGGESTIONS ARE:

A} MO, EWUP, AND USAID, VITHIN THE NEXT FEW WETKS, SHOU-
LD DETZRMINE EXACTLY WHAT STUQIES WILL 8E OOCNE TO CChM
PLETE THE PROJECTS., WHETHER THEY ARE CALLED PILOT STUDIES
OR CARAL STUDMES (S IMMATERIAL. THE [MPORTANT THING IS
THAT THEY SHOULD PROVIDE DATA AMD INFORMATION SO THAT

GOE CAN MAKE SENSIBLE INVESTMENTS IN {RRIGATIOH IMPROVE-
HMENT. THESE (STUDIES) COULD BE THE ONES SUGGESTED BY THE
EVALUATION REPORT GR THEY CCULD BE ANOTHER COMBINATION CF
TECHNOLOGIES. 1IN ANY CASE, THEY SHCULD BE LIMITED TO

WHAT 1S ACHIEVEABLE WITHIR A TWO TO THREE YEAR TIME FRAHE.

B) MEXT A DETAILED WORK PLAN SHOULD BE DEVELQPED 70 .
ACCOMPL !SH THESE STUBIES. THE RQJELT SHOULD THEN BE EX-
TEMOED TO WHATEVER OATE 1S NECESSARY FCR COMPLET!ON.
COREY BTLIZVES THIS PROJECT HAS ACICMPLISHID FaR TR0
MUCH TQ SATE TO NOT CONTINUE TO COMPLETION. ITS FiNaL
STAGE SHOULD BE ESPESIALLY HELPFUL T3 RO aud ySAID.
OOES NEED A CHANGE OF DIRECTION TD 4 MORE FCCUSED PRACT-
ICAL APPROACH OF SETERMINATING WHAT IRRIGATICN tNTER-
VENTIONS MAKE SENSE I8 EGYPT IF IN FACT ANY 30.

17

C} THE !RRIGATION 23VISO0RY SERVICE 2ND THE FARMER ORGAN-
JZATION "RESIARCH™ SHOULD BE LIM{TED TJ WCR!NG VITH
FARMERS AMD GOE TO THE EXTENT MECEIZRARY TQ CETERMING QM-

STRAINTS 4HD METHOOS ASSCSCIATED OHLY WITH THE IRRIGATICH
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’ECHHOlOuIEa BE NG TE’TEE TC STUOY THESE M 1SOLATION

USUALLY BECOMES AN ACADEMIC EMERCIZE wiCq (EAZL TO

NOTHiKHG PRACTICAL.

3. WATER SAVINGS SHQULD BE STRESSED AS 4 BENEFIT,
MOt IS EXTRERELY INTERESTED IH THIS AND !
HORTZCNTAL EXPAHSION AND
MAKE T POTENTIALLY YERY

THE
7S POTERTIAL FOR
ALLEVIATION OF DRAINAGE PROBLEMS
ATTRACTIVE.

4. COREY DISAGREES WITH PERAGRAPH 6.27 WATER 1S NOT AN
AGRICULTURAL 1KPUT LIKE FERTILIZER ANO SEED. THIS MikD-
SET IS ONE OF THE REASCHS WATER MANAGEMENT HAS LAGGED BE-
HIND MANAGEMENT OF OTHER INPUTS.EVERYWHERE IN THE WCRLD.
IT IS TRUE THAT A SEPARATZ EXTENSION iS NQT NEEDED FOR
WATER; HOWEVER, SPECIAL ATTENTION MUST BE GIVEN TO WATER
HANAGEMENT K EXTENSION OR 1T WilL BE NEGLECTED ENTIRELY.

EVERY COUNTRY VITH IRRIGATION HAS PROOF OF TH!S.

$. 1T 1§ UNFORTUNATE THAT THE EVALUATION TEAM COULD MOT
REVIEW EACH REPORT (DRAFT) BEFORE -|T BECOMES FINAL. COREY
HAS NO OBJECTION TO MISSION REPROBUCING AWD DISTRIBUTING

REPORT. HOWEVER, HE WOULD PREFER THAT TH1S GABLE BECQME
A PART OF (T, HUSKIE -
X
. - BEST AVAILABLE COPY

UNCLASSIFIED



ABSTRACT

i

Ii*fook‘quiténa.vhile for the project to get its toes in the water,
The personmel had to get in fhe swim of things, and to realize by‘
interdisciplinary training that they are all in the same boat.

For a long time the project seemed to be treading water and wallowing

. hip=deep in the mud. The projeect choice of research priorities dces

not hold water, and consequently much valuable time went down the
drain, Its information dissemination system, too, seems all wet.

Howaver, all that is now water over the dam. With its pilot

program the project has dived off the deep end, and now it must
”sink'or siiﬁ.m Consequently, although the project seems to just

be holding its head above water, it would decidedly not be

advisable to change horses in midstream.
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ABFREVIATIONS

-- Egypt Water Use and M’anagemeni/: Project i -
WT — Minietry of Irrigation

PP — Project Paper ;

SP = Staff Paper

TR = ‘nechnicé.i‘ Report

«= farm ditch within the farmer's property
== water course ( a lateral supplying water from the last
MOT-maintained canal to a group of farmers) |

marwah
mes/ah
ga/iyah == water wheel
tambour

== Archimedes' screw




1. INTRODUCTION

1.1 Background: The Water Use and Management project (263-0017)
in Egypt is: an AID-financed applied ‘re-seareh program. It was
initiated in FY 76 with the signing of the grant ég:regment' in June
of’ that yeexr. The project, however, did not get fully underway '
until. January 1978 , when a full contract team was placed in the
field,. " The: project was designed to run five years and with exten—

sicns- the contract is now scheduled to terminate on July 30, 1982,

l.2 Process of evaluation: The projeet plan as well as the
contract calls for-an in-d‘e:pth evaluation at mid-point in the
project.  Dr., Itil Asm§n, privaté consultant, and Dr, Gilbert Corey,
Water Management S.pécialist,, DS/AGR=-AID/W, were asked by USAID/Cairo
to comprehensively review the project past performance and future
plans. Dr. Corey stayed in Egypt from 10/27/80 to 11/15/80 and
submitted upon departure a separate report, 2s envisioned in the
evaluation pla.n..-:!'-/ Dr, Asmon worked om the evaluation from
©10/29/80 to 11/27/80 and synthesized the findings of both team

members into the present. report..

T - e

1/ G. L. Corey, "Water Use and Management Project
- Mid~Project Review," USAID/Cairo, 11/15/80.

———— e

& -



1.3 ~ Anputs to evaluation: The Team reviewed all project

background material (Project Paper, Contract, Wo;tk Plans, past
evaluations), Some 70 publications, articles, staff papers, and
reports were read to determine project output and stage of develop-
ment. The field sites at Kafr El Sheikh, Gizah (Mansouriyah), and
El Minya were visited with project staff. Discussions were held
with officials from the Ministries of I'rrigation Vand Agriculture,

GOE. and. contractor project personnel, and USAID.
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2., PROJECT. DESCRIPTION

2.1 Project start: The project was developed in early 1976 and

the. grant agreement with GOE was signed in September 1976. The

contract to:providb:the-technicalvassistance, howaver, was not

.edgned wntil May 1977. -The Comsertium for International Deveiopment

(CID) was .sel.ected, as the contractor. The first ieam members did
not. arrive: in Egypt ﬁn.‘cilw October 1977 and a: full contract team was
not available until Jamuary 1978. Thus the project essentially
started either 16 or 8 months behind schedule, depending on which
date on_e¥ cénaider.s: as project initiation. The contract is now
scheduled. to terminate on .I'uly‘.30, 1982, or approximately 5 yeaxrs

after- the technical assistance contract was signed.

2.2 Project purgoée, as stated in the Project Paper, is to
(a) develop and demonstrate replicable improved irrigation water
management and associated practices that increase agricultural

production, and (b) increase institutional capacity to develop and

_ susta.in an improved onw-farm water management capacity. In summary,

the- project is. to develop and implement an applied research and

management program for improving the management of irrigation water,




2.3 Institutional framework: The project is being conducted by \
the Water Research Center in the Ministry of Irrigation. There is
close:cooperation with the Agricultural Lesearch Center, In fact,
agricultural scientists from that Center are assigned to the project.
) ﬁhé.§;;;£éct.§ifh CID pfovides for procurement of necessary profeg—

sional services, equipment, and commodities for the projeect.

2.4 Thers is an Egyptian Project Director who is assisted by a
U.S. Technical Project Director. The principal project activities
aie carried out in three piloi areas in Mansouriyah, Kafr E1 Sheikh
and Minya. The U.S. team.consists of five. professionals in the
main office and one each at the field sites, for a total of eight

U.S. technicians stationed in Egypt.

2.5 Project sumpary: The contract between AID and CID presents

a clear description of the project concept and its implemeﬁtation
methodology. The following description is summarized from

that document,

2.6 The final product from the project will be an action program,
tested and proven as to technical applicability, farme: accept=
ability, and organizafional replicability, that could be expanded
to regional and/or national programs. ‘An applied research and
extension program is to be conducted with farmers in three pilot
areas tot

(a) identify major constraints to improved on~-farm water ménage—

ment and optimal water delivery systiem operation;




RN ('b) determine and establish the use of optimal irrigation
practices at the farm level in pilot areas;

(c) establish improved water control practices for the water prm—

L

‘delivery and drainage systems in project areass

(a) develop pla.ns for organization and implementation of
expanded future programs, based. on results in the ﬁroject
areas; and | _

(e) develop and/or train qualified scientists and technicians

for the conduct of project activities.

2.7 Project components: 1In each of the pilot areas, project
activities are to be implemented in three overlapping and inter-
related components, which are: ’

A. .C'onduct on—fa:m“surveys designed to improve the data base
concerning existing farm production and to determine the |
type of additional research required.-

B, Develop and improve a similar data base concerning quality
and quantity of water entering and leaving each irrigation
area,

C.. Conduct atudies' :Ln‘ two stages where:

Stage (1) involves an on~farm regsearch program ﬁased on
components A & B and on results from other agri;
cultural research in Egypt. Research the improve-
ment of farm application systems. ~Develop optimum
combinations of such factors as flow rate, field
configuration, infiltration, field leveling, all of

which will lead to higher efficiencies.




Studies also to be done on replenishment of

‘goil ‘moisture -and control of waterlogging

[ "o

Stage (2) Design and implement a pilot program in each

of the three areas to tgat tha-accptaﬁility'and
rate of adoption by farmers of improved practices.
Of equal importance will be the determination of
the most efficient-organizationai approach or
approaches, the technical competence of personnel
required, and the costs and benefits involved in

‘the successful conduct of such programs.

2.8 Supposedly the project is now at the beginning of stage (2),
i.e. ready to initiate pilot programs. The evaluation, of which
this report is a part, was designed to be conducted at this time

to provide USAID and the contractor an indepehdent assessment of the
oiements and organizational arrangements required for the pilot
demongtration/production activities to be conducted during the lést

ona and onme half project years.
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3. PROGRESS TO DATE

3.1 Much progress has been made on the project during the initial
three~year period. Certain key elements are lagging, however, and
now that the pilot stage is imminent a careful review of curxent

status is. in oxrder..

Status of Project Activities

3.2. The: project activities 4, B and C (para 2.7) represent a
well-planned and comprehensive approach to improvement of any

irrigation system anywhere. All activities are essential tc success,

-Activities A and B are necessary for building a reliable cn=farm

testing program, C stage 1. All three, in turn, are essential

‘before entering the implementation of the pilot program (C stage 2).

3+3 Activity A, the on-farm surveys, has been developed and is

functioning‘well,).The~data £;om these surveys are excellent and
will be especially valuable not only to future programs in irriga-
tion, tut also Hbr any other agricultur;l development program. Much
information regarding the existing farmer practices, h;a constraints,
and how he copes with them iw revealed in these analyses. They
should definitely be continued on intc the pilot phase and beyond,

if expansion programs finally develop from this project.

Pt




3.4 Activity B, the monitoring of the water situation, is not

as well eatablished, This could be due to a variely of reasons,
thé‘moskflﬁportant oﬁ;uhich.iseundoubtedly the degree of difficulty
'9gc9?n#g§ed“§gIgccompliahing it. It is, however, essential to
Qucc0351;ﬁ*ﬁatar'management.improvemeht programs to lnow how the
vaier'is'p:esently being managed and where the water goes. This
activity is especially difficult under Egyptian conditions because
80 much of the delivery system is below land surface and is essen—
tially conmnected with the underground water system which lies Just‘
.helow. the. surface.«on mest of the agricultural land, so that
groundwater flow in and cut of the canals and drains is hard to
estimate, Possible improvementg in the water budget studies are

discussedwin"paré 2,19 - 6,20,

3.5 Activity C, the on-farm research and the pilot testing,
is in the plaming stage. It will be analyzed below after reviewing

the: status of inputs, outputs and end-of-project status (EOPS).
The inputs, outputs and EOPS originally planned in the Project

Paper are shown in Ammex A.

Ioputs

3.6 Project progress has not been constrained by lack of inputs.
Project facilities: are quite satisfactory. In fact, in some cases
if-ajpears fhat over-abundance of inputs has caused diversion from
priority problems. Specifically, the unusual amoun; of TDY technical
agglstance must at times surely hamper the productivity of the

permanent staff (para 3.10). 4Also, some of the equipment was
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inappropriate (e.g. laboratory trailers which are unused, slip-
fbrm lining pachine which was too large and the accompanying
'ceﬁéretaﬂmizer“vhich wag too small, & current meter without a
user's manual, etc.), shovnng less than sufficient care in

B B g S

~;procnrement.

517 Staztug delays: The full contract team was not in the field
runtil 8 months after contract signature, and 16 months after
signiﬁg the grant agreement (para éml)t This, regrettabiy,'is not
especially unusualj often AID does not find contracts who can field
‘JXamgamteamauimmed&a&elynafter contracts are signed, and this should
be programmed into the work plgns,;although the time lag in this
cage: does. seem. excessive,. The main point is that the contractor

has: only gﬁ-zears from the time of arrival of the full team .. . ..

(January 1978) until contract termination (June 1982)., This
must be taken into account when evaluating progress and making

future plans,

3.8 Expatriate persormel: The number of expatriate advisors

is as contracted, with a full contingent of eight persons in the
field team. They are stationed as called for and hafe the
requizednﬁiséiplines.. The advisors seém to work well as.a team
and to herindividually hard-working, motivated and interested in
making fhe project a succesa., However, over time there might have
_been what the Egyptian side perceives. as a reduction in the quality

o: tha-U.S. team. Several of the recently-arrived team members are
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more junior in agé and experience than the persons they replaced,

and inevitably suffer in the comparison. Nevertheless, there is

much appreciation on the Egyptian side of the work of the U,S, e
team, and relations between the two teams are excellent. g o

3.9 [The Egyptian counterpart team is also at full strength and
appears highly motivated. The training activity has actually over-

fulfilled its targets, as 178 person-months of training have been
coﬁpleted so far (not counting four persocns présently on eight~
month training), compared with 120 person-months plamned in the PP
for the entire project. The training has been exceptional in
building enthusiasm and a& team spirit in the Egyptian staff

(para 3.16). The only staffing problem is the shartage of civil

engineers in relation with project requirements, owing to the high
demand for thié'profession in the private sector at much higher
salaries; this shortagze undoubtedly slowed the project construction

work..

3.10 Short-term advisors: In the nearly three years since the
project started, there has been a total of approximately eight
person-years of short-term assistance furnished under the contract.
Six person-years were provided in the %echnical‘areas3 the other two
in administration and training. It is questionable that such a
large quantity of short-term help can be efficient and effective,
especially as it was provided through a total of S4 persons. Some

of the short-termers were apparently graduate students, whose stay
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in Egypt was of more benefit to their own dissertations than to
projeet progmess,-and other academi" persons interested in visiting
' Bgypt; scme national team members estimated that more than half of
tha ahort—termers were not: useful to the project. In addition, a o o=
.aignificant ;mount of time of the Egyptian and the permanent U.S.
staff_was-spent in programming and accompanying the short-termers.
It may be noted that engineering discipline accounts for more than
‘Vona—half of the short-term technical assistance; yet it is apparent,
8. will be discussed below, that this diseipline lags behind the

others inm accomplxshments.

3011 Financial inputs appear to be sufficient and on schedule..

Overall the input situation is as planned,

‘Project Outputs to Date:
3.12 Project outputs required by the PP may be divided into two
types: | |
(a) external objectives — what has been achieved, i.e.
pfoject"findings-which are usable for future irrigation
Apl&anin&;ﬁand
(v) internﬁl.objectives — how it has been achieved, i.e.
the capabilities developed in Egyptian individuals and
institutions, which will be useful for generating more

- research findings in the future.

3.13 Specifically, the external objectives were (Annex A):
1. didentification of the major constraints to on-farm water

management and optimal delivery system operation;
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2. established optimal water practices available for use at
~ the. farm level in project areasj

3.° improved water control practices for the delivery system

S

wuﬁin the project areas eatablished; and ;m»wﬁ:
h.A plans for organization and implementation of future program '

expansion developed.

3.14 The required internal objective was:

S. Experienced scientists and technicians in place.

3.15 The achievements of outputs to date, and perspectives for
full outputs achievement by project end, are discussed in

the following.

3.16 Achievement of the internal objective (output 5): Starting

with the good news, the success of the project in creating an

Egyptian water management gtudy team is impressive. The Egyptian

project agroncmists, engineers, economists and sociclogists have

an outstanding grasp of the totality of irrigation water manage-
ment»ih all of its social, economic, institutional and technical
aspects. They are reputed to.spend more time in the fiel&-with

the farmers than any other Egyptian professionale. They are
confident in dealing with the farmers and seem to enjoy the exchange,
The farmers, in turn, have not been alienated from the project but
actively seek the advice of the professionals., Moreover, farmers
were ob;erved to actually talk back to professiornals on specific

subjects, showing the degree of confidence which has been built up,
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R The: different professicnals work together as a team to achieve
commen. ohjectivess snme.hawe:evén trained each other to do each
other's routine work (e.g. taking flow measurements), so that the
temporaxy absence of one will not harm the work. The shortfalls

of the project in meeting specific output targets, discussed below,

must: be seen in this perspective. A critical mass with a high

menentum has been created, which under a leadership that sets

well-focused objectives i1s capable of remarkable achievements,

3;17',ngitimization of on=farm research: An associated internal

output, not specifically mentioned in the PP but implied in the

other outputs, has also been achieved by the project, namely:

tian research community of the idea that

'buua;gﬁg'égriaﬁifﬁgélﬁféééérch.caﬁhSE‘done on the farmers' fields

and with their cooperation. This is an enormous departure from

the usual attitude in most countries that agriculturzl research is
"that which is done in an agricultural research station,™ with the
results transmitted (sometimes) to the extension service to divulge
to the farmers, e.g. via demonstration plots. Apparently the project

is performing the only on-farm research going on in Egypts it has

been succeasful in demonstrating and gaining acceptance for the idea
that research work (variety trials, fertilize: and water response,
etc,) can be done on actual farme so that the results are relevant
under the farmer's conditions. Along with the creation of an
Bgyptian multidisciplinary field research team (para 3.16), this

1a the most significant project accomplishment to date., The follow-
ing paragraphs discuss the mroject advance towards its external

objectives,

L TR




14

3,18 Output 1 — the identification of major constraints has been
implemented in Mansouriyah from late 1977 to the end of 1978, in

P St ol Sr i

' Kafr El Sheikh from mid=1978 to late 1979, and in Minya from early
| 1979 to early 1980; it is now esgentially complete, Within this L;“;*
-atage, the. project has performed the farm outlet studies, willage

. s0il testing and on~farm socio-economic/irrigation practices

suzveys.;/The planned and actual timing of these studies in the

three areas is shown in Fig; l, 2 and 3, The.results of.the

studies are given in TR (technical report) 1, T™ 2, TR3 and TR L4

for ﬁhnaou:iyah and in TR 6 for Kafr El1 Sheikh. The problem

identification report and soil survey fof Minya should be ready

by March 1981..

3.i9 This stage could perhaps be better termed "gquantification

of majof conatrainfs." When réadihg the‘list of problems identified
(Annex,B) it is evident that most of them were well known before the
project; the Egyptian project team is also of this opinion.g/ Cn the
other hénd, this is the first time that these factors have been sys-
tematically measured under field conditions. The information thus
gathered forms a solid bvasis for future interfentions to break these
constraints;. On the other hand, the PP states that "some problems
méy be so obvious that practical solutions vill.be attempted early
in the on-farm studies.” This has not been done, When the list of

proposed interventions (Annex C) is examined, we submit that

1/ As a prelude to these studies, a library research was conducted
on all relevant precedent studies in Egypt.

g/ Although some problems were unsuspected, e.g. the apparent
over—fertilization in Mansouriyah.
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most of them could have been started a year or two ago.

3.20 Although the problem-identification stage is formally ccmpie-te-,

‘problem ideﬁtifi‘cation‘ and quantification is in reality a never-

_ ending; process; as some consiraints are removed, others become the :;....,....
limiting factors and nﬁst, be: more closely measured., Thusg, rather

than stating that the problem~identification stage has ended, it

would be more accurate to say that the solution-testing stage

g..are..an ongoing -activity which was
meant %o start with the on-farm problem identification studies and
continue throughout the project. Figure 1 shows that the water

- budget study in Mansouriyah started on time (taking January, 1978,

timer of arrival of the full team, as the practical starting date
in M.'ahsou:ciyah,. July 1978 as the planned starting date in Kafr

El Sheikh and January 1979 in Minya). In Kafr E1 Sheikh the water
budget study started six months behind schedule (Figure 2) and in
Minya nine months behind schedule (Figure 3), apparently because
tha project management did not want to start them before the
rroblem identification stage was finished in order to avoid a
possible bias in its results., The dralnage evaluations started
six mox_‘i.'ﬁhs. late in Mansouriyah and Kafr El1 Sheikh and twelve months

late in Minya,

3.22 OQutput 2 == egtablished optimal water practices available

for-use at the farm level: Experiments leading to optimal farm-

level practices will be referred to in the following as field trials,
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to conveniently distinguish them from experiments leading to
improved delivery systems (output C), referred to as canal trials.
The main field trials implerented Sy the project were the establish-
ment of precision land leveling and long furrows. The field trials :,,q -
etatted th;e;w;;;ths behind schedule in Mansouriyeh, three months

ahead of schedule in Kafr El Sheikh and nine months behind schedule

in Minya., A start has been made on farm=level irrigation practices;

in each of the three sites several fields have been leveled and

field trials are proceeding,

3.23 Crogymgggggment:e;pgriments are an integral part of the farme
level optimal water practices, Pigures 1, 2 and 3 show that crop

management experiments started three months behind schedule in

Mansouriyah, on time in Kafr El Sheikh and three months late in ——
Minya. In Mansouriyah initially the agronomic experiments were
totally divorced from water practices and dealt with pest control,
2inc application and other purely agronomic practices without
studying their interrelatioﬁship with irrigation. .These experiments
have produced the most remarkable results of the project to daie
(para 4.5 and 4.6). However, except for building up confidence

of the farmers in the project team and helping to train the Egyptian.
professionals in‘field methods, they were basically irrelevant to the
projeét objective. However, this situation was corrected, and at
present most experiments in the three sites are done in four
variations: (a) traditional practices, (b) improved irrigation

practices only, (c¢) improved agronomic practices only, and
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(d) both improved irrigation and agronomic practices. As will be
discussed later'(paré 3.34), this methodology is essential for

separating the benefits of the irrigation and the agronomic o
intervantions.

3.2h Output 3 = ved water control practices for the

- delive ystem: The major shortfall of the project lies in the

fact that to date no start has been made—on this output, i.e. on

the improvement of delivery canals and mes/ahs (henceforth referred

to as canal trials), EWOP tries to paper over this shortfall by
confusing the canal trials with the pilot projects to create the
impression‘that, with the so-called piiot'projects (para 3.27) about
to start in early 1981, the EWUP is basically on schedule, As will

be: analyzed at scme- length in section 6, the fact that,no‘sta;t'hés

been made on canal‘frials in the three past years makes it impossible

for the project to fully reach its outputs by June 1982, and

constitutes the chief shortcoming of the project.

3425 Output L = plans for future progr.m expansion developed:

This output should come about at the end of the project, and is

expected to occur on schedule.

End-of-Project Status (EOPS)

3.26 The End-of-Project Status (Annex A) is worth examining at
this stage, because a cursory review might lead one to conclude
that mogt: EOPS. criteria have been met and the project is already

succesgful. This is certainly not the case, especially in light
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- of the fact that most outputs are yet to be developed, The EOFS3

remaining to be accomplished are vitally important to project success,

and it would be misleading to assume that the overall project is a

success without at least a degree of completion of EOPS 1b and le.

A brief review of all EQOPS follows:

1l a.

1 e

1l .

Three pilot areas established: The sites have been

established, with working teams assigned and functioning.
Sbil_and farming practice surveys and area water balance
_have delineated many boundary conditions. The degree to
which operation of the farm water management system is known
within each area varies congiderably. Much more is known

in thiS':egéxd.about the Monsouriyah site than about the
other two.

Parmers are rracticing recommendations derived from

the project: XFarmers apﬁear especially ccoperative and work
well with project staff, Eowever, farmer acceptance can only
be fairly evaluvated at project termination, when pilot
testing of recommendations should be complete.

Yislds have increased gsienificantly over non-profit areas:

Some significant‘yiéld incieaﬁes have been achieved,
éspecially from agronomic practices. Yield increases
strietly'from water managément changes have not yet been
demcnsirated, Evaluation of this must also await project

termination.

R ot
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2 Co.

2 4.

' The Govermment of Bgypt views the program with great
'ah¢icipation. Once viable programs for expansion can be

. démbnstzatedi not only with a delineation of the technology

but‘éiad of the meana to implement it, the government will
ﬁeapondmk Both the Ministry of Agriculture and the Ministry
of IrrigatiOQ Jook to this project to provide guidance on
design of programs to increase agricultural production.

Farm problem feedback mechanism exists: The farm survey

mechanism providesrexcel;ent.feedback-on agronomic,. social
#nd economic status.. These surveys should continue
thzoughout'thé-liféiof the project. Feedback from the
irrigation system operation is weak. The overall water
budget for each entire area is good, buf the manipulation
of”the‘water within the system is not sufficisntly monitored.
In fact, it is not yet well known (para 6.19 to 6.21).

An evaluation vrogram exists for the research: Here again

the farm survey mechanism provides an excellent tool to

monitor.cﬁanges caused by research., It is undoubtedly

sufficient unless the sole objective'of a. specific item of
" research should turn out to be saving water, developing

procedures or anything other than increasing farm production

or faxrmer income,

Interministry and interdisciplin approach a&ce ted:

Without question this condition has been fully met.

DR T
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FParmers! views understocd and incorporzted in plamning:

Undoubtedly this has been accomplished to a great extent.

Certainly the farmer's views have been sought (e.g. SP 2L,

SP 32) and research programs have been molded to take

them M

into a2ccount, Bowever, it is not readily apparent that

hig views are completely understood regarding operation

of the irrigation system along each mes/ah or among the

mes{ahs along the branch canals. His perceptions and
suggestions regarding farmer organization also needs

furthexr attention,

Plans for Upcoming Activities

3,27 Tentative plans have been made by EWUP for what it terms the

pilot testing phase at each of the project aitea, These are

attached in Annex C. The basic activities proposed are:

(a) Mansouriyahs

1.

i1,

iii,
iv,

Ve

vi.

development of an advieory service to assist farmers with

irrigatibn scheduling, distribution, system maintenance,

pest control and improved agricultural practices;
development of farmer organizations to facilitate
scheduling of water, ditch maintenance, and other
community efforts;

improvement of mes/ah 6 at its present level;
elevation of mes/ah 10 for gravity irrigation;
replacement of El Harmami canal by a buried pipelines;

replacement of El Hammami mes/ah 2 by buried pipeline;

and
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“vid. development of a land leveling program,
(b) Minga:

i. elevation of mes/sh 26 and pumping into it (a simulated o
gravity system) with land leveling, farmer organization, o

: _irrigation. scheduling,. mi.cré—riutrients, farmer advisory
- services and. |
ii. elevation of the entire Abueha canal (1120 fd) for gravity
irrigation, with the same interventions as abowve,

(e¢) XKafr El Sheikh

i. Hammad and Manshiyah mes/ahs: Impreving two sa/iya areas
on each m[gh_, with land leveling, elimination .of field
drains to save land, reshaping of canals and drains,
farmers' organization and a.dvisbry service, and improved

agronomic practices,

3.28 In addition to the pilot testing described above, project
personnel have listed 7 items still needing further problem

identification and research. These include?

(a) Field dzéina at Kafr E1 Sheikh

(b) Plant population density

(c) Sweet corn production "

(d) Parmer acceptance of new technology

(e) Irrigation law A

(£) Relationship between farmers and éupport institutions

(g) Role of livestock in agriculture.
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3.29 Perspectives for accomplishment of the proposed EWUP action

Drogram: The EWUP action plan is scheduled to run from January,

1981 to December 1982, g0 it does not even claim to have anything :
‘more than progress rg@antsﬁbyAprgject end in June 1982, Moreover, ﬁ~» :

it is expected that conatruction of the El Hammami buried pipe will
~ take at least ; year, so that it will be finished at best at the end
of 1981, with only six months left in the contract to observe_fhe
impacxyon yields and to arganizé the farmers (since meaningful
-organization.can take place only after the physical intervention).
Thus only very preiiminary'resulta could be had by June 1982
regarding the succesé of these activities. The same holds, to a
lesaer extent, for the other proposed interventions: 1% years are
sxmply too short a period to implement and observe the effect, In
this respect,;the experience of the Beni Magdoul canal is dis-
concerting, This canal had been lined by the MOI in 1977, before
the project started. Far from regarding this as an opportunity, the
project considered that this had spoiled the purity of the experi-
mental situation, as no previous farm data was available to make
a before/after comparison, An altermative would have been to com=-
pare crops with those on the command area of a neighboring éanal,

but although the project has been collecting detailed farm budget
~dats in Beni Magdoul for three years, no economic analysis of the

benefits of canal lining has beeg;performedA;/ nor is the »roject

planning to do one, although this is one of the major MOIX

1/ Except for a six~page preliminary study (SP 29).
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expectations from the project (para 5.6). In light of this

performance, it is expected that the most likely results by
June 1982 will ‘be number of improved canals ard buried pipes
constructed without conclusive evidence regarding their economic ;;_,_;
feasibility, ;‘number-of"semi-erganized farmer groups, and a

requasx'fo:5a~£ive-year contract renewal. Project achievements

- will be~su£fiéient to meet the letter of the contract, but not

to provide: the MOI with the information it expects from the project

to rationally determine its irrigation investments in the
coming years..

3..30 Definition of a pilot project:s Before recommending that the

project proceed to the pilot project phase, it is legitimate to ask
what is meant by a pilot project. The PP is very specific on
this pointt

"At. the: end of the initia to the major
problems, a number of high~benefit technologies will be defined,
With this technologies identified, an integrated package of
technologies will be offered ag a pilot program on an outlet

oxr lateral basis for adoption by farmers. Such a program would
then be initiated on a pilot basis to test its acceptability by
farmers and their rate of adoption." (PP Section II.B.3.3.7)
{nderlining -added)..

3.31 It is clear that the PP meant the pilot phase to be a larger-

scale package application of certain techniques after they have been

individually tested and provén advantageous, This is further
iliustrated by such statements as:
"After testing various practices in on-farm experiments, a

package of practices will be offered as a pilot program."
(PP Section IV.C.l.), or
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“"Farmers taking part in the pilot projects will benefit...
with somewhat more certainty, since the experimental work
is intended to filter out problems of on~farm implementation.”
(FP Sectiom III.D.3.). S

3.32 By the above definition, in no way can the proposed project

,,,,,,,,,

pﬁpéiine, etc.) ba termed pilot projects, since they are not

techniques which the project has already tried and can confidently
offer to the farmers on a larger scale, Rather, they are canal

and mes/sh trisls. As such, they should have been started a year

or two ago, immedliately after ending the problemeidentification
phase or even before that date, since most of the proposed inter-
ventions are well-known ideas and none of the information developed

by prbblem guantification was necessary fqrvﬁheir implementation.

Inatead, the project spent much effort on topics irrelevant to

- project purposel/; and no start was made on the all-important

canal trials., The difference is far more than semantic., Referring
to the upcoming canal trials-as "pilot projects" has two undesirable
effectss
(a) it masks the faet that the canal trials have not been started
on time, and as a result there is no chance of achieving
meaningful results by project end (June 1982); and |
{b) it encourages the researchers to apply a package including
differént‘interventions (from land leveling to zine

application) which in general will be applied separately,

1/ Ranging from SP (staff paper) 35 on "Agricultural Pests and their
General Control Concepts" to SP 9 on "Honey (!) Production at
Kafr El1 Sheikh.," '
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so that the canal trials will not be in position to
separate the benefits of the main intervention (e.g.

‘buried pipeline),

3¢33 . In this connection, it is noteworthy that the EWUP team Bl
conxistenxiy'refeis to the present'(pést—prgblem-i@entification)

stage of the project by the somewhat vague term "searching for

solutions," whereas the FP defined this stage by the more specific

term "'t'e-»sft‘i_n. g of solutions." Practically all of the activities

whiéh‘have been proposed in Annex C for the upcoming phase of the
:pnojeet“(with"thevpartial‘exception“of large basins and long |

furrows) belong to this category of testing solutions which are

new to Egypt and which have yet to prove their economic and

organizational feasibility;

3.34. Agronomic va. irrigation,effects:. As noted in'paxa 3.32 (v),

a2 main danger with regarding the upcoming canal trials as:pilot
projeets is that it encourages the team to mix in these trials
lbw-investment, high-benefit agronomic interventions (zinc applica~-
tion, pest control) with high-investment, low-benefit irrigation
interventions (elevated canals, buried pipes). This is likely to
magk the effect of the irrigation intetventions and prevent tﬁe
canal trials from giving unequivocal answers as to whether the

“irrigation interventions by themselveg are economically feasible.

To avoid this problem, the canal trials should collect data on four

situations (as was done for leveling trials in Kafr E]l Sheikh):
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(a) farmer's practices, (b) irrigation improvements only,

‘c-'Z agronomic improvements only, and (d) both irrigation and

agricultural imorovements. Where resources do not permit thig,

onlyi £ag:memstrac;t,ices- and improved irrigation practices should

be tried.

3.35 The action program which is recommended by the present
evaluation wa‘..l‘l be discussed in Section 7, after reviewing the
interventions which have the highest potential (Section L;.)‘ and
which are of highest interest to the GOE (Section 5), and analyzing

the project performance (Section 6).

——— ————— ———n e .
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4. POSSIBLE PROJECT INTERVENTIONS

b  To opiimiiesthe usefulness of the one and one-~half years

remaining in the projecf, one muétﬂconsider the alternative pos-
gibilities fbr*aotion-in,light of the‘knowledge gathered so far
gnd'concent:axa‘on those activities which promise the highest payoff

: and potential for replicability.' The present section gives some
‘bages for such planning..

-} Boéﬂibie,linés of action: The following interventions: have

been suggested. by the project team (based on the problem identifica~-

’. tion results), the GOE agencies concernmed, USAID and IBRD specialists.

They are listed in their;approximate order of priority for applica-

tion, as discussed in the following.

(a) Agronomic interventions:

{. zinc application,
;:ii.hpest.control,.
. 111, improved cultural practices,
;v. soil mapping for fertilizexr application,
V.. increased plant population,

[

vi, improved varieties.
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(b) Irrigation interventions:

i. improving canal gates and shifting to continucus flow,
j’:I.:l.. mechanical clearing of mes/ahs,
iii, improvement of water-lifting equipment,
i,v; ccnjﬁnctive use: of canal and drain water,
v. supplementary well irrigation,
vie lining canalé and mes[ahs,in place, |
viie :ca.isint canals and xhe»s[a.hs and orga.nizj;ng‘ the farmers
for gravity irrigation,
viii;. r.epia.cement of canals and mes/ahs by buried pipe and
orgenizing the farmers for gravity irrigationm,

ix. precision land leveling,

4«3 The above interventions may be rated according to the
following parameters:

(a) investment per fed-dan, |

(v) yield increase,

(c) water saving,

(d) labor saving,

(e) reductiom -of other costs,

(£) land saving, : .

(g) complexity of organiiation required,

(r) farmer acceptance,

(i) GOE willingness to apply, and the resulting

(3) potential for replicability.

TEm e <
i
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L.i The rating of each of the possible interventions along each

of the above dimensions is: discussed in the following. VWhere

no- othex éon:cefisfgiven, the rating is strictly the evaluation

-team's opinion and may be opeh to debate., It should be borne in | S

_mind,,hniawer, that had the testing-ofe=solutions stage really been

finighed at present, as claimed, there would have been hard data on

moat. of these subjecis.. Since the most significant results of EWUP"

- to date are the agronomic ones, these are discussed first, in their

approximate order of priority for-applicatibn.

JAgronemic Interventions

‘445  Zinc application: SP (Staff Paper) 38 shows that in Delta

soilsa.uhderifazmér condifions, zinc application increased rice
yield by 67% (1), wheat yield by 1% and flax yield by 23%.
In.Abuaha.(Miﬁya),‘zinc application increased corm grain yield by
1l (SP 10) and apparentiy.doubléd_wheat yields.;/ These results

were: achieved without changes in water management or other practices.

- Z2inc application by itself thus has the gotenti;l for sisnificant

to dramatic yield increases. The investment (sprayers) is low, and

“go are the additional labor and other costs involved (zinc sulphate),

ag well as the organizational complexiiw. Water consumption is
unchanged. Farmer acceptance and GOE interest are high, and the
potential for wide replicability very good. Thus large-scals zinc

application seems a priority item. However, this is a strictly

1/ 'Note however that in Mansouriyah (SP 20), wheat did not respond
to. zinc treatment.

G
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aéronomic subject and as. such not appropriate to EWUP. Unless
the‘subjpct'iS‘adequately'covered:by the Major Cereals Project or
another project, ﬁilothscale~and large=~scale zinc application
| l(including the necessaxy soil mappinsp input provisiom, extension L

effort; etc.) should be a priority subject for an agricultural

project.

L.6. Pest controls: In the Mansouriyah area, SP 15 shows that
EWUé'on-faxmtezperimentS'increased séuash'yields from 0.5 to L.2
MI/fd. SP 16 shows tomato yleld increases from L.16 to 10.l4 MI/fd,
SP,ll-showéwsqﬁash yield increases from 0.3 to L.2 MD/£4(!). SP 19
shows. cabbage yield increases of 88%. These increases were due
mostly to pest contrél, combined with improved seedbed preparstion
and fertilization. These results show that pest control in

vegetables can increase yields dramatically. The investments
(sprayers), additional labor and other costs (pesticides) are

low in comparison with the value of the increased yield. Orgeniza=
tional compiexity of application is low. Farmer acceptance on the
project is high and so is probably GOE intgrest. Thus the potential
for replicability in the vegetable areas of Egypt is good. Again,
this is an agricultural subject only minimally related to water

management, and could be a priority subject for an agricultural

project.

4.7 Improved cultural practices: SP 7 found that rice transplanting
by mechanical transplanter improved grain yields by 2.% while reducing

water consumption by 12% and variable costs by lL%. After some more
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field trrials, this technique should be ready for pilot application.
Investment* in. the transplanter is medium (18.4 LE/fd if used to
-capacity on 75 fd); organizational complexity should be medium (there

- is a. need for repair shops), and so are likely to be farmer accept-

" ‘\t TR, o T &

‘ance: a.nd G@E J.ntemest. Thus th:.s is a promising sub;]ect fo:: trials

| on.a lazgea: gealer,.

4.8 Soil mapping for fertilizer application: At present MAG fertil-

izer recommendations are uniform for enti'ir'e?‘/'g.ovemoratea or larger
regions. SP 34 shows that farmers in Mansouriyah apply phosphorous
~and nitseogen. flertilizers. in. greatdy varying quantities, which usually

exceed the recommended doses. SP 43 found that phosphorous applica~-

tion can increase yields by 10% - 15% and that each crop basin should

be: sampled sepai'ately for a phosphorous fertilizer recommendation..

T 7T awsrwemaAmae.

Recent results: from Mansouriyah indicated that:increaging nitrogen
fertilizer- from. 50. Kg N/fd to 60, 75 and 100 Kg N/fd lowered yields
by 8%, 8% and 16% respectively. . These ad.mi’c%ed.ly very preliminary
results ind.ica.ie that. yieldé‘ may be increased and costs of fertil-
izer reduced by a program of soil testing for fertilizer, comb ined«.
with fagrmer plot trials to t’e;st fertilizer reeponsé . Yield increases,
cost reduction, organizational complexity, farmer acceptance and GOE
interest are likely to be medium. Thus this subject could be

replicated. in é, pilot area, say on a governcrate level..

L.9  Increased plant population and improved varieties: There is a

potential for a medium increase in yields at a low cost by these
interventions, Thus in Mansouriyah, improved corn variety with
other cultural practices showed a yield increase of 17%. In Minya

the project expects a 25% yield increase in cotton and beans through
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highexr plent density and correct fertilization (including
micronutrients). The organizational complexity is medium
{a:research and extension effort is required), and there is a

medium to good farmer acceptance and GOE interest,.

Irrigation Interventions

410 The possible irrigation interventions during the remaining
_one‘and.one—half'years of the project are discﬁsaed below with
respect to the parameters ligte&‘in para 4.3, again according to
what the«evaluation“team considers the order of priorities for

highest payoff and potential for replicability..

4.11 Improving canal gates and changigg from rotation to

continuous flow: The investment per feddan is minimal, There

'should  a small yield increase. The change will enable.

farmers to irrigate on the basis of crop requirements.

The main rationale for the change is water saving: SP 18 cites a
previcus research in which the continuous-flow system caused wvater
.savings of about 9%. At Beni Magdoul (SP 18), shifting to a
rotation system plus lining, gate rehabilitation and operating the
gate according to demand caused the waler consumed per feddan to be
only 54% of that in a neighboring traditional canal, The degree of
organization is low, necessitating only more attention on the part

of present MOI personnel., EWUP studies in Mansouriyah showed most

farmers to be in favor of rotation. MOI interest in rehabilitating

the gates is high. If the MOI is also interested in changing to a

continuous flow system, the possibilities for replication are high.

=_ ono T :
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- hal2 Mechanical clearing of mes/ahs: This is at present a

sub;},ect, of high- interest in Egypt, primarily owing to its potential
'fci'sam;ngv, canab-c*lea:cing labor, which is becoining very scarce..

'Bhef po:ten?bi;a.?:“_ f’or_f yiejlsd,'_ increase (tbrough better water distribution)
is: medium, and a small to medium water saving is possible through
weed elimination. Some land would also ‘be saved by reducing the
cross seéti.onsf. The imr_exsatment: per feddan is medium, ahd so ig the
oz:g_én:tzationa:l complexity (a governorate-level company for opez:.a.t'idn
of c*anai-clea;ningf,’eqpipmemt is: _r.ec'omended.,);.. Famer acceptance is
high, and so is GOE interest (such equipment is now beiné_ tested at
several. locations). Howewver, there are indications that the equip-
ment used at éresent is not the most appropriate (backhoes carve out
a cross-gsection too wide for mes/ahs, while ditchers are not being
used: in the Nile Valley lands). Project experience in clea::ing ‘
me-s.(a.hsv with ditchers and. measuring the costs, water savings and
yield increases would require relatively small effort and promises

high payoff and potential for replicability.

Lel3 Improvement of water-lifting equipment: The project plans

to spend. much of its resources (para 3.27) on changing the present
1ift irrigation system to gravity ir.risa.t'i.on.‘ For the reasons
discusged below (para )4.,18); the evaluation team submitas that this
‘approach is of very limited acceptability and replicability. On the

other- hand,. the: team belie-ves: that the costs of water lifting could.

‘be considerably reduced. by a. few simple design changes in the

pumping equipment, which should have wide acceptability and

Evenrie cor iy
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(2) The metal sa/iyas (water wheels) used throughout Egypt )
‘represent a great improvement over the wooden,aQZixgs,
Aghieh_thqy replacgd, but their efficiency could be con=-
ai&erabiy.impioved by the simﬁle expedient of setting the
:axles on. ball besrings, with consequent less animal labor
resulting in greater milk production.

(b) The centrifugal irrigation pumps being introduced are grossly
energy-inefficient, as they 1ift the water about one meter
above ground and jet it forward, all of which is dissipated
energy; SP 23 estimates that for a net 1lift of 1.d o
a diesel or electrical pump rmust work against a 3.5 m head,

4 low-1lift, large—diameter helical pump, which 1ifts the

water no more than is necessary, should both bring about
energy savings and require a smaller, cheaper~motor.l/
(¢) Finally, the tambour (Archimedes' screw) is quite an

inefficient water-lifting machine, since it uses only the

-.handhmuséles which are much weaker than the thigh muscles.
Introduction of the IRRI (International Rice Research
Institute) disphragm pump (which is operated by the farmer
standing on it and shifting his weight from one leg to

another), as well as fashioning a simple metal frame which

1/ MOI engineers at the 30,000-fd San el Hagar reclamation area
coupled 17=EP motors with oversize sa/iyas to lift water
for irrigating 200 fd each at a present cost of LE 2200 each,:
i.e« an investment of eleven pounds per feddan. This shows
the benefits possible from simple design changes in existing
equipment..
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_womld enable the tambour to. be turned by a bicycle,

would greatly '.,r.e,dne:e'. farmer hand labor without demanding
any othex changes in the system. :

FE
PR ” -

L4ally The pump. improvements suggested above ‘would require minimal.
' Ainvesiments #er feddan and would result in considerable savings of
labor, fuel and animal energy. The organization required is
minimal, Once the devices have proven their worhh; their épread
could happen even without GOE intervention (as was the case with
metal sQ_/' iy ;a!s:,.-a.r'xd motor pumps). Thus a small effort of the project

in introducing prototypes of low=lift helical pumps, ball-bearing=

mounted saz iyas, diaphragm foot pumps and bi.cycle—oper.;ated tambours

should: have a high p'a.yof.f&‘and wide replicability. Such prototypés

might be: developed by the project: through a contract with the MOI

hydraulics laboratory, which has apparently been working on such

inmovations.

L.15 Con,i.unc'tive uge of canal and drain water: Much of the agri-
cultural drainage water is of sufficient quality to be reused for
irrigation even by itself (many farmers. are pumping drainsater ento
their fields), and mére so when mixed with fresh canal water.
Conjunctive use of drain and canal watér could save considerable
-amounts of drain water now flowing into the Mediterranean. The
invésfment per feddan would be medium, as areas irrigated with mixed
canal and d.rain waters are like:_l.y‘ to require & good drainage network

to. avoid salinization. The chief advantage of conjunctive use is
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« K the saving of water, to be»applied,on new lands. Conjunctive -
use doés not imply yield increases or labor and cost savings.
Liffle organization will be required beyond MOI operation of
drain pumps and monitoring of water quality and effect on the

e B e T P,

soils. GOE inte:est and. farmer acceptance are good. Thus this

method has a good potential for replicability. The feasibility of
‘ condunctivé-water'use can only be determined by investigating its
effect on the soils and ite drainage requirements through EWUP-type

field research.

L.16 Sugnlemehtggx well irrigation: In certain regions of Egypt
£armers~located‘at'tﬁe end of canals and mes/ahg suffer from seasonal
water shortages which lower production both through yield reduction
and through motivating the farmers to plant,lower-vﬁlue but more
drought=-resistant crops. The extent of the "tailender problem”
is atill a subject of discussion., Where the soil is porous, this
]problem may be solved by sinking wells for.supplementary irrigation
during peak periods. Some farmers in the El Hammami area of
Mangouriyah have done so by their own means, showing that they find
this activity economical. The investment per feddan is high
(89 to 250 LE/fd — TR 5)., The yield ipcreases ahould be medium
| (TR 5 estimates increases of 9% to 23% in maize). The complexity of
q%ggpi?atioﬁ is low, as a farmer may operate a well individually
or rent its use to neighbors. Farmer acceptance is high, at leaat
in the vegetable belts of ﬁrban areas (e.g. Mansouriyah). GOE

interest is low since the MOI sees its function as the provision
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. fairly high costs per feddan (SP 29 records a coat of 47 LE/fd for
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o=f',snrface_ water, In sum, replicability should be good in well-

defined areas (vegetable belts with light soils).

canals and ines:ahs in place: This measure would have

‘bhe Beni Magdoul canal and 43 LE/fd for a branch canal in l977;v

p:resent costs are considersbly higher). In sandy soils (on the Nile

Valley fringes) lining should cause considerable local water savings.

' SP 36 measured losses of 1.3L% to. 3.93% per km in different reaches

of the Mansouriyah Canal, and cited overall losses of 10% to LO% in
ather: canals in Egypt. Lining should bring about small yield
increases owing to better water awailability. It will also reduce
maintenance cosf.s and free some land for planting., It requires
either a high degree of organization (an irrigators' association)

or substantial MOL budgej:s‘::for regular maint'en‘a.nce of the lining.

‘Fa.rm'er a.c'ce:ptance should be high if the MOI finances the lininé,

slow otherwige, MOI is interested in this solution. Owing to the

investment costs, the potential for replicability is low to medium.

L,,18 Raising canals and mes/ahs and organizing the farmers for
gravity irrigation: The Egyptian irrigation system is designed to
provide an abundant quantity of water to' each irrigated acre. The
water is supplied in a conveyance system located below field level,
and it is wsually reduced or cut off in the branch canals during
the- nigh.t‘tiﬁ:e hours. Each farmer must therefore 1ift his water

1l = 2 feet to spread it on his crops. He does this by various hand,

animal, and mechanical=powered pumps..“ Such a system acts as a long

[ et
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reservoir whare water is essentially stored before use. With such

a system the fermer has scme flexibility on when he irrigates.

In other words, the water will not run off if it is not immediately ;
used.. The branch canals and all mes/ahs comnnected to them have a B

zathér'large s$brage capacity.

4.19 When this system is placed above ground a different situation
obtains. The water will flow by gravity and it is much more important

to develop & rotational system of use among farmers. When the system

.18 .flowing it-must be used or -spilled into a drainageway. This is

not to say that the tertiary system should not be elevafed. In the
interest of'energy-s;vings alone it is surely wcrth testihg. This
is to point out that there are some advantages to the below=ground
gystem¢ It is probable that one can come nearer to scheduling water

strictly according to crop demand with the below-ground system.

L4.20 The investment per feddan in elevating canals and mes/ahs

fbr gravity irrigation should be medium to high, depending on whether
the elevated canal is lined or not., It is doubtful that this technique
would show yield increases. Egyptian engineers maintain that allowing
gravity irrigation would cause the farmer to use more water than at
present; common sense would indicate that this is the case, and there

is no data to support the CSU team's position to the contrary (the -

- water budget study data for the Abueha canal in Minya has not yet

been analyzed so as to make possible a.comparison between water
consumption on gravity-irrigated and lift-irrigated farms). The
benefit of the system is in elimination of farmer hand labor for

turning tambours (estimated in Minya at roughly 60 LE/fd/yr) and of
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animal or mwotor pumping costs (estimated by EWUP at 30 LE/fd/yr

— SP'23). The organizational complexity is high, as the farmers
on ;achfgggzggfhust'be'brganized in an irrigators' association to

~ gcégdgie and praotice turns in water uses. thia runs counter to the
 ﬁ%éésire of tge first farmers on each gggui__ to take water whenever
?and‘as much as they:want, so that such organization iarproblematic,
In addition, the MOI will have to control not only the canal gates
' as at present but. also the mes/ah inlets, Farmer acceptance is high
£oﬁLs=avityuirrigation;l/ but low for the self-restraint which
irrigation by twrns requires from the upper-end water users. GOE
willingness fc,app1y is negative, as it'is a strongly felt MOI
policy that farmers must be obliged to pump in order to save waters,

- Senior MOI officials commented that they would:accept canal elevat~

- ing only as a part*éf a complete water management system (including
precision leveling, lining, etc,)=—a condition not likely to be
fulfilléd to a significant extent except on new~lands projects.
Por these reasons it is concluded that the potential for replication

of canal elevating is low.

h.21 Replacement of canals and mes/ahs by buried pive and

- organizing the farmers for gravity irrigation: The cost per feddan
of this method should be high. Water savings would result from
elimination of canal seepage, but these might be annulled by the
probable tendency of the farmer to use more water*when it is.piovided

without effort. Reduction of hand labor, animal and motor pumping

;/f_Which:ia colloquially known as "rayy be raaha" — “irrigation
in comfoxrt.”

- e
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costs would result, as for elevated canals (para L4.18), but would
.beagagtiaiiynor~uhoily~o££ée¢-by the energy costs of supplying

pressuie’ta the pipe. An important advantage of buried pipes is the e
freeing for cultivation of land presently occupied by canals. The
-_eampi;;i¥j of1organizatlon is high, as the farmers must conform to
an irrigation achedule and the MOI must be in position to adequately
'operate and maintain the pumps which are necessary for supplying
waxer‘through a buried pipe. Paradoxically, although buried pipes
supply water to the users without an effort on their part just
'likeagrawify frrigation, MOI interest in buried pipes is high.
However, owing to the investment and organization required, as well

as to the permanent shortages of asbestos-cement pipe in Egypt,

replicability of this system aﬁpears limited.,

4.22 Precision land leveling: The investment per feddan is

medium, The yield increases are expected to be small and difficult
to isolate from those caused by other factors. Water savings may
be highe~~preliminary results for wheat irrigation in Kafr el Sheikh
show an average increase in fieldlapplication.efficiency from 38%
to 62% due to EQUP practices (leveling, long furrows and marwah
improvements). There is a significant saving in irrigation labor
(reportedly reduced in EWUP trials in Kafr el Sheikh by about LO¥).
The large basins or long furrows made pozsible by land leveling’
save about 10% of the agricultural,afea presently occupied by
marwahs end bunds. On the other hand,.precision leveling in the

Nile Valley lands presents considerable technical, organizational
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T o end .sociological problems, to wit:
| (2) because of the cropping intensity, the land is free for

"leveling only a few weeks per yeary

(v) roads for access of the leveling equipment to the small

" favme ave often lacking, and it is also difficult to
maneouver the relatively large machines within the small
fields;

(e) for efficient leveling, all farmers on a given mes/ah must
organize to have their land free at fheAsame times

(d) experienced;equiymeﬁx:quxaxorsmand~surveyors'are in
short supplys.

(e) no Egyptian puﬁlic:agency'iS’charged with leveling small

farms in the 0ld Lands;:l/ and
(£) most farmers simply do not have a perceived need for

_,betfef'levelingcg/

k.23 The main congtraints for large-scale precision leveling
are (a), (e) and (f) above. Leveled lands must be releveled

about once every four years. Thus a leveling of say 1,000,000 fd

would signify a need to relevel 250,000 fd per year in a few weeks —

a very unlikely achievement., Thus the perspectives for large-scale
"

replication of precision leveligg on small farms in Egypt are quite
dimited. ’

_/ The Executive Authority for Land Improvement Projects is
engaged mostly in soil improvement through drain excavation,
leaching, subsoiling and gypsum addition; it performs land
leveling only on the Delta. Sugar Company lands in the E1 Hamoul
sector of Kafr E1 Sheikh, .

2/ In the sociological study of the project sites (SP 32), 75% of
the- farmers interviewed believed that their fields are already
ag level as they should be for good irrigation,
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5. GOE EXPECTATIONS FROM THE PROJECT

5.1 EWOP does not operate in a vacuum; it is designed to
support the activities of the Bgyptian agencies engaged in
wafér use and management, and it will be of no use unless its

regults: are applied by fhem; therefore it must respond to their

erceived needs,. A review of‘gotential project users discovered

that they are glmost entirely concentrated in the Ministry of

Irrization, In particular, the potential users of project results
are:

(a) the top decision—makers (Minister and Vice-Minietef);

(b) the Irrigation Division and the MOI governorate-level agencies

(responsible for water distribution);

(¢) the Projects: and Expansion Divisiong

(d) the Water Master Plan; and

(e) the Drainage Research Institute..

5.2 The evaluation team consulted seni;r officials of the above
entities, as ieil ag of other institutions presenﬂy or potentially
conc;rn'ed with the project (the MAG Agricultural Research Center,
Executive Authority for Land I’mpz;ovément Projects, and Qeneral
Directorate for Agricultural Extension), regarding their expectations

from the project. These are discussed in the follo.wing".
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5.3 Possible objectives for amn irrigation improvement pro

, . may be one or seversl of the followings
T (a) vater savings,
| 4 (b) yield increases, ' o
(d) labor savings,
(é) reduction of other irrigation costs, and/or

(£) bilharzia. control.
S.i4. . MOI objective: Numerous interviews with high MOI officials
and” xevieﬁ of the Ministry development plans l./ indicated. that"

the mosgt mp'otta.nt; MOI objective by far is reduction of water losses

in order to save water for horizontal expansion of the irrigated

axres. ‘wggh"outt reducing current zields.n Yield improvement4 ("vertical

expansion”) which doezé,f not entail water savings (e.g. thr.dugh
organizing or policing the farmers to distribute more equally a
give;n" quantity of ﬁater) seems to hold very little interest. Land
gsavings and bilharzia control were mentioned mosgtly as beneficial
side effects of otherwise desired interventions .(e.g. replacement of

canals by buried pipes); while savings of labor and other farmer

cogts i3 actually regarded by the MOI as undesirable — there is a

consensus in the MOI that the farmers should spend effort and incur

expenses for lifting water, so that they will have an incentive to
save it, The philosophy of obliging the farmer to save water runs

as a common. thread through MOI thinking.

1/ "Irrigation Development in Egypt," MOI, 1979 (in Arabie).
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.. 5.5 ;’MOI‘griority interventions: In order to accomplish the
o '\ohjectiﬁe of water saving, MOI officials think most often in
 terms of the following interventions (roughly in this order of p
prio:ities)
(a) rehabliltate gates to reduce leakage logses; -
'(b) line secondary and tertiary canals, especially in
light soils;
(¢) lower canals, changing existing gravity to 1ift systenms,
to cause £armezs.effdrt,in lifting water;
(d) replace ‘canals by buried pipelines;
(e) correct mes/ah inlets to supply the correct discharges; and

(£) guide farmers to save water (e.g. by night irrigation).

5.6 MDI.eggedtations from the project: MOI expects the project
to help it achieve its objectives by providing information and
ex@ezience~0n~the £dllowing‘topics (again — roughly in the order
of priorities): |
(a) buried pipelines: technology, water savings, cosfs
and benefitsy.
(v) lining of mes/ahs and parwahs: water savings, costs and
benefits; "
(c) effect of ;mproved'waxer management on water consumption and
on drainage = in particular, whether it offers possibilities
to do without field drains;
(d) improved gates (e.g.. Nyrpic‘gates) and canal tail;escapész

technology, water savings and costs;

.
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(e») reduction in. the water consumption of sugar canej

(£) land leveling: technology, water savings, costs and benefits;

(g} the economy of 1ift pumping at the national level. !
Sel ... Mime: pressures MOI is intersested in the above information Bl

as soon as possible in order to help it plan its upcoming rehabili-

tation activities, such as the [0,000-fd. Zefnah pilot project in

Gharbiyah‘. MOI is more: interested in protoiypes functioning in the

field than in research papers.

5.8
above demands. Some promising activities such as improving punmps

The: project tagk: Project scope need not be limited by the

to reduce lift costs (para L.13) or sinking of wells for sumplementary
irrigation (para L.15), which are not of priority interest for the MOI
at present, might also be investigated by the project. Hoiteve:b, |

unless the project supplies by June 1982 at least preliminary

answe:s on the tdpic‘s listed in para 5.6 it wili be considered by the

MOI as a disappointment — regardless of whether it has conformed to

the letter of the: CID contract — with potentially serious conse-

guences not only to project continuation but to USAID credibility

in Egypt.
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‘ L+ 0 6, ASSESSMENT AND ANALYSIS

6l The present section discusses a variety of topics
concerning the project design, complementation, technical and

organizationél,aspectsw

The;ProjectVDesdgn

6.2 The pznject concept and design are exceptionally good.

The evaluation team does not. feel that with the benefit of 20/20

e hindsight.it,cOuldrhawe.been significantly improved upon, The
rocess offléézning/how fhe~present system functions before

testing or implementing solutions is sound and logical.. Too.often
one finds, in de&elopment projects, solutions to non-problems or
assumed problems being implgmented without the vaguest notion of
how to be sucecessful, This is true especially in irrigation system
improvement, which is a complicated mix of society, water, land and
ciopping systems, And tﬁe-Egyptian water delivery system is so
comﬁlex that it is virtually impossiblé to understand it without

systematic data collection..

6.3 This project provides time for that difficult and time-
‘consuming phase of data collection, to understand the syétem and

identify the problems. The project is undoubtedly providing the
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best farm agricultural data available in Egypt. These data are
needédrbyasevemal.minis&ries in the Government of Egypt and by
donor aégncies involved with assistance to them, It is noted that
the recent USAID scope report on the "Nile River System - Redesign,
R;habilifﬁéion.and Improvement Progﬁam" suggesta that thé‘following
alternatives should be investigated in developing the feasibility
for a command area irrigation project:

(a) install a gravity system on an entire area;

(b)ichangé.fromva,rotation.to a demand system of water delivery;

(¢) reduce: the size of the meg/ah command area;

(d) develop operation and maintenance plans;

(e) develop conjunctive use of water; and

(£) investigate land leveling and use of fill %o rsise mes/ahs,

6.4 - The feasgibility of each of these alternatives cannot be
assessed without a great deal of basic information and reseaxch,
The Water Use: and Management Project, in its final phase, should
provide exactly the type of information needed on all of these

technologies.

6.5 The projeﬁt; then, is timely. Its-oﬁtput is needed now.
Among_gﬁvernment officials one feels a'sense of anticipation and
expectancy for information which will define a workable large=-
scale program to increase agricultural production., It is
especially important that the project focus full atiention in the

upcoming implementation phase on providing this needed information..

- ————

T




6.6 Interpretation of the project scope: In spite of a very lucid

\ “,-!-:.‘,‘.’,:_1.,-‘»_ . e A Tim B T
. Project Paper, a point of potentially major misunderstanding remains,

\ ..%Jnghglyxiﬁmhax is meant by "on-farm"? Does it mean "upon entering

:fﬁéffarmer's property" or "upon passing the last control of the

| ﬂiniatty;of Irrigation"? As discussed in para 3.22 and 3.24, if the
former (liﬁited) definition is adhered to then the project is on
séhednle, while'acco:diﬁg‘to the latter (expanded) definition the
project is seriously Iaggihg, since no interventions have yet been
made: in the  no-man®s-land between the last MOI control and the

farm gate.. @heastatéments and actions of the contractor (e.g.
planning to do ggg[gg raiasing and linihg) show that the contractor
adopfs the expanded definition, as does USAID, However, at pfesent
the contract (para 2.7)does not specifically include'the_ﬁon-farm,
non-MOI irrigation and drainage system, and this may cause
-uncertainty during the final evaluation as to whether or not the
contractor has fulfilled his obligations. To avoid misunderstanding

it is recommended that USAID will formally establish, in a lebter to

- the contractor, that for the purposes of this project "on-farm"

means "all fields, canals and drains batween the last MOI control

gate and the drains regularly maintained by the MOI."

6.7 Agronomic practices: Another point of diveigence is that

~ the FP included "testing of,agricﬁltuzal procedures” with the

intention of testing them in Interrelation with irrigation practices,

I e o
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to determine for example the correct timing of fertilization and
p&sticide«appiica¢ions;in relation to the irrigation schedule. At
the§s¢art'ofiﬁmpiementaxion'this'was-hot followed, as purely'_

~ agronomic ezge_ximentsf g:o‘,vedk alone and ahead of the irrigation .

'éxpeiimsnts, This situation has,beeh,improved, but it is still

,pnesen$:in-tha-ongoingftrials and in future planning,

6.8 The basic design decisibns_such as the make-up of the

technical assistance team seems to have been quite correct (except
for'the:cﬁission of a project administrator — para 6.9). The
=se$eétioﬁ oﬁfthe Water Research Center as the prinmcipal couﬁterpart
agency, with cooperation from the Agricultural Research Center,
gseems an optimal institutional framework for the project. Location
of tha:projéct‘affice‘in.Caiﬁofwas,logical in view of the availa-
bility of facilities and senior Egyptian staff, proximity to the
peints: of decision-making, and central position with respect to

the field sites., However, the expatriate subject-matter apecialists
(agronomist,,engineery‘sociologist and economist) should spend
about one-half of their time in the field —- doing much of their
report-writing at the Kafr El Sheikh and Minya sites — since

daily contact with their counterparts is one of the chief benefits

of their presence,.

6.9 Lack of a project administrator: Many of the project delays

and deviations from its purpose (para 3.2l = 3.2L) may be ascribed

to. the fact that the PP did not provide: for an expatriate project
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administrator, and the contractor did not or could not change the
&esign in this respect. As a result, the large majority of the

’ technicaljdiréctof's time was taken up in administrative matters

: such as housing, salar1es and correspondence, and he was not able
"?to devots £;s full attention to the true management function of

| keeping the project outputs on course. Hiring 2 national adminis-
trative assistant apparently did not give the desired results.

The lesson here seems to be that a team this size must be provided

with a full-time administrator.

6.10 Assumptions: All major assumptions essential to project
progress (Amnnex A) held true and did not limit project progress.

In particular, the separation of the former Ministry of Agriculture
and Irrigation ihto two did not prove an obstacle to the projéct.
However, some,unstéﬁéd input assumptions were only partially
fulfilled, and undoubtedlf had some slowing effect., The shortage
of civil engineers on the project has already been noted (para 3.9).
The willingness of older Egyptién staff to change from office to
. field wozrk has also been overestimated, and in retrospect it would
have been better to concentrate the field training on the younger
astaff, _ ' .

| 6.11 A major impliclt agssumption was that the Egyptian staff will
| he yroperly motivated, Motivation of the Egyptian staff, which
| devotes to the project efforts that are unusual in the Egyptian

public_service, critically depends on the incentives provided by

E . mt.jw—--j
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', Mnate» at the end of 1980, . Dpless a source of | finaneing is

- these: i'mentive:s:'.‘ tian gtaff motivation }
ke
6.12 Lack of a sufficiently results—oriented attitude lies at the ."
!
base of many of the output shortfalls to date discussed in para 3.21 - :
o2l | A case can be made for this phenomenon being associated with
the univeraity background of the contractor, The academic attitude — -

which has the advantage of contributing a broad knowledge of the
subject matter and a scientific approach to problem analysis — has
also had its drawbacks,. ma.-nifegsce.d;, in a: consuming interest in long=-
term problems (such a.s an eventual future national water scarcity,
rise of salinity or introduction of farm machinery) , at_the exnenée-.

of focusing on producing the information needed to make intelligent

investments in the E t irrigation system for the next few vears.

The: lack of a--results—oriented attitude is -apparent in cases
such ass
(a) The Beni Magdoul canal and seve®al of its mes/ahs, lined in
1977, were not used to make a definitive study (through a
comparison with neighboring unlined canals) of the economic
- return on lining and lowering a canal, as the MOI plans to do
on a. large scale (para 5.5);
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The MOI policy of supplying water below field level, which

EWOP contests, is based on the assumption that farms will

:Ifuaé"méfgvﬁateffif supplied by gravity — an assumption which

(o)

(d)

theh_c_:ggt:af,ctojz; c_hg.»l.lenge'. Although the project collected in

Minya ﬁa.-ter use data from fa;r;n;z.'s irrigating by gravity and
by 1lift on upstream and downstream reaches of the same

me-az ahs, the data was not analyzed to resolve the issue of

which system consumes more water; in fact, it is not known

.vhe’ther’ the: dafa was collected so that it can serve for this

purpose..
The project technical manager took a conscious decision —
over the protests of other team members —— not {o start

interventions or even water budget studies until the problem

'identification stage was complete, in order to avoid a

possible bias (para 3.23); scientific accuracy was preferred
over timeliness.

The farm budget study, on which a considerable effort was

. .expended, .is based on a stratified random sample of farms

gselected without any specific data use (or a number of
specific uges) in mind. Thus tb‘ere is no assurance that a

gufficient number of fhe gample farms are located near a

" lined mes[a.h or a well, for example, to make possi‘blea.n

@

economic evaluation of such interventions,
A start on implementation of the Hammami buried pipeline was

apparently delayed by nearly a year because of the project

s

fes o=
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- relegating this work to a loecal engineering consulting
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shortage of civil engineers to perform the design and

specifications (para 3.9). Evidently the expedient of

£irm hag not been utilized, o .
s s N [ ZE
The number of articles wzitten;ﬂseventy) versus the

paucity of irrigation interventions (to date, only several

leveled fields and measuring flumes are visible at the sites)

seem to. indicate a greater interest in research than in

execution.. ' :
Although more than a year was spent in identifying and

quantifying the on~farm water use problems, this: work

was not brougﬁt‘to'a,conclusion in priorifization of

those problems and of the most promising solutions through
anvézercise~aimilar t§ that of Section 4 but with firmer
numbers., Instead, the irrigation interventions selected
for application by EWUP (precision leveling, gravity
irrigation, water users' associations, irrigation advisory

service) constitute an adaptation of U.S, irrigation

~practices.

Most seriously, comparison of project interventions to date

(para 3.22) and future plans (para 3.27) with the list of

possible irrigation interventions in the order of their

potential for replicability (para 4.2 and the following

. discussion) shows a Eredilectién of the project management

to focus on those interventions (e.g.;precision land leveling,
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water delivery by gravity) which for various reasons have the

Lowes¢~re_licability-pctential. This can only be ascribed

to a questionable sense of priorities.

6.13 . The. above remarks must be tempered with the observation that G =
all too often the vice of technical agsistance projects has been to |

rush into application of U.S. solutions without sufficient

comprehension of the lbcal,problems. A1l of the shortcomings

noted in para 6.12 are corrigible, and to date the project has not

made any serious error. In a research project like EWUP, it is

better to ain on the side of’tgking more time than planned but to

reach the correct solutions.

6.1y Dissemination of project findings: In this regard it suffices

to. note that, although the most important applicable results of the

project to date have been in the field of agronomy, the MAG General

Directorate for Agricultural Extension has not yet received a single

publication from the project; while the Deputy General Supervisor of

the Agricultural Research Center, who is a member of the project
direction committee, has so far received two articles out of the

seventy published by the project.

: \
6.15 The lack of distribution to national agencies of the project

£§gg;gg§_(which are, after all, the raison d'etre of the project)
is not due to mere neglect but to project policy.’ A mview of the
geventy project publications shows that the whole publication system

seems oriented to serve (a) project personnel, (b) USAID evaluations
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| 3 a.nd.other donors, and (c¢) international publications and con-
) f’ea:eﬁéésy,; rather than to be of use to those MOI and MAG depart-
mentsvhicha'.ré' in position to apply the project results (para 5.1 -
5.2’) W'L’hus 1:1_ the ten-part mid-project report, Vol,ime I (Project
. Sgljzﬁﬁ';y:-d;n.clﬁaions and Recommended Pilot Projects) and Volume IT
(Prod‘ecft‘:-!l‘?echnical, Reports) are in a form useful mostly for project
evaluation; of the 15 articles of Volume IV (Technical Articles),
at least ten are concemed;w‘n;.th.general topics such as "farm systems
management” of rrigation sYstem improvement concepts,” which in

no way incorporate project findings. Practically all of the project

‘results are located in the LT Staff Papers (Volume III), which are

- Mhot for guotation" and meant only for internal distribution. One

result of this policy was that the General Directorate for Agri-
cultural Extension has recently ordered for distribution 1000 tons |
of’ zine sulphate on the basis of its experiment-station results
‘only, while the outstanding EWUP field results on the subject were

not made available to it,

. Analysis .of Technigcal .Aspects

6.16 wdter management among and on farms: The Egyptian irrigation

system is unique, The principal reason for this is the delivery of
water to each farmer in a channel which is below the land surface.
Mést irrigation systems involve government management of the system
dow‘m. to. a. texrtiary system wlﬁich is managed by the farmers., In Egypt,

the tertiary system is the mes/ahs and it is true that the farmers

manage the water beyond the mes/ah inlet. However, the Egyptian




56

Sjlstéﬁf offers another major difference. Just as the farmers on a.

. : IS _;ﬁ:ea[ah are.'mutually concerned about the water in that channel, so

R arethe farmers located on different mes/ahs on a branch canal.

o

.:i There are no control gates on the ﬁ@/é.hs‘,. 8o t,hat the quantity . ot
E ofw;:er“avaﬁ;‘uleto every farmer is’ affected not only by the
consumption of his neighbors on the same mes/zh, but by the behavior
| :of: fa%ﬂers on ofhem mes/ahs as well. This added dimension greatly
complicates the water use ' pattern among farmers as well as the

organization required. It certainly cannot be ignored, however,.

. -in -any - program -dealing with improved farm water mahagement.

6,17 The compr.,,ehensiven’es‘é of project research directed at on-farm

‘water use: Of the seventy papers ‘a.nd articles published so far by

the project, 51% concerned water use, 30% dealt with agronomy and
agricultural eco.nomi\csv, 11% concerned pest control and 8% sociology

and extension. This in itself is not an unreasonable distribution

of effort. - The pr.kobi."e.m', as noted above (para 6.7), has been that ’
md_st' of the agronomy and pest control work proceeded without much .
connéction. with the water use research, This: problem is now being

corrected.

6.18 The appropriateness of considering on-~farm water management

apart from off~farm water management: This should certainly not be:
‘ the"case‘,. and the project has not done so. It is true that all

‘project interventions tc date have been on-farm (para 3.22); but

" .. - project personnel is well aware of the intricate connection between




.on#farﬁ, off-farm and policy. 1In Egypt this is especially
impof%ant'because the farms are small, water is delivered below
- 'field level, there are no control gates on the tertiary channels,

the secondary channels are regulated twice daily, and there is a

iy JJJ"‘ ®

.high water table throughout most of the: country. Obviously one
cannot isolate water management on farms in such a system. The
water manégement system in Eéypt is undoubtedly the most compli-
cated one in the wbrld.‘ Tﬁis need not bé discouraging, because
1% also undoubtedly has the possibility of being one of the best-
managed large systems in the world. Héwever, it has not yet

approached that potential..

6.19 Mes/ah-level water budgetss At present the water budgets

are made at ﬁhe level of an entire branch canal (subsidiary canal
regulated by the MOI). In each of the three sites the canal inflow
is measured by a flume, the groundwater level is monitored through
obgervation wells, the consumptive use is estimated by evapo-

' transpiration equations and the outflow is estimated (albeit with
some difficulty owing to the low velocities in some drains). This
program is‘imporfant and should be continued. However, an activity
which is lacking at preéegt is the monitoring of water movement
into and along individual mes/ahs. Withont such mes/ah =level
meéé#zgméntg;eng_canpgﬁ ?gtimate the water savings caused by
ggg[gg\improvements'(elefating,-lining, ete.), nor even know

whsther'there is maldistribution of water between the first and
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“Ia"ét.“imiga‘tors on each mes/ah (the "tailender problem"). These
.observations-would require a great -deal of dedication and certainly
overtime, since farmers might be irrigating at ny time of the day

R 6",20 Me;s/a:h—level water measurements should be initiated early in

the coming stage of mes/ah trials. This could be done by establishing
-sévefal Ma_h inlets (at the beginning, middle and end of each
branch canal) as gaging stations with recorders. The water manage-
ment along the me:s(a.h need only be accomplished on representative
mes/ahs, much in the same manner as the farm survey data are

gathered. Some of t‘hié information has been ‘accornp'lished, especially

at Mansouriyah, but mcre needs to be done..

‘6'.21' The tailender problem: The extent to which farmers at the
.far ends of ca.na.l‘sAa.nd. mes/ahs are not obtaining enougfx water has
not yet been determined. In the. sandy soils of E1 Hammami, EWUP
investigations (TR 5) have shown that farmers at the lower end

of the canal have more idle land, grow fewer crops per?.yea.r, have

a smaller percentage -of their land in vegetables and use more pumps,
all of which decreases farm income, In Minya‘ and Kafr El Sheikh,
visual evidence of crop water deficiencies at the end of mes/ahs

is harder to find; however, in the sociological survey (SP 32) 38%

of the tail-end farmers in Kafr E1l Sheikh and 20% of those in Minya

stated that they "never get sufficient water," while none of the upper-

end farmers said so. One would expect this perceived water deficiency
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to have an effect on productivity, though its extent is yet to
“be determined. 7

6.22 -“‘The: dz 12, ‘oblem::. Because of the flat Delta terrain,

it—s low é'l_ev_'a;l_:_:;on, and, the abundance of water in the irrigation =
ayé,tem .thraugh.out most of the year, there is a relatively high

wa;feié» table under- most of Egypt's agricultural land. The irriga—

tion water supply has a very low salt content; to date the salinity

problems have been minimal and most of the groundwater is not

espécia;u,y-- sa:iinef.‘ In fact, most of it is usable as irrigation

water,

6,23 One might logically predict that the present situation cannot

con,tinﬁe vithout serious detrimental effects being created by the

high water table and salt condition. After all, the post-Aswan
irrigation gystem is not really old. This is undoubtedly the
reason the gbvernment hag implemented a tile drainage program, as
well as a program of open drain lines in the lower Delta agri-
cultural lands,

6.2, Certainly any water management improvement program must take
into consideration the dra.:.nage problem. The effects of alterations
in the irrigation system oﬁ efficiency "of use, reduction of water-
logging,: éalinity- and alkalinity must be carefully monitored,

Where drainage and ground water is relativély sa;lti-free:, a program
of conjunctive use of canal and d;cain water might prove especially. |

valuable in maintaining a lower water table., The open drains act
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as skimming wells and would be an excellent source of water,
should water use efficiency become: a. serious concern of the

government..

. Organizational Considerations

PR P

6;25’ Farmer organization figures prominently among the actions
proposed. by the EWUP (para3.27). The evaluation team considers that

farmers can be successfully organized only around a new technology

which-ﬁnoﬁises benefits to all participants, ' We believe that
farmers have defined, through generations of trial and error, the '
optimal degree of cooperation for maximizing their benefits under

existing cqnditionszl This implies that it would be futile to frx

to orgﬁnize farmers on the basis of the existing technology, e.g.
"get all the farmers to work together to hand-clean the mes/ah
and‘schédule<water'deliveries.”-l/ If this is true, then the project

should form irri tors?'aséociations-onl around a new technolo

which necessitates such crganization, e.g., for joint operation of

a pump for an entire raised: mes/ah.

. 6,26 Irrigation extension service: Project agents should evidently

organizg the farmers for the optimal operation of the new systems
created by the project (e.g. scheduling of irrigation along a
gravity canal), A different.ﬁatter altogether is laying the
foundations for an entity to provide an irrigation extension service,

as the EWUP plans (Annex C) seem to imply. The evaluation team is

1/ In such an intervention the "new technology™ is in fact the
- . presence of a project agent, and things are likely to revert
to the traditional way once: he is withdrawn.

]
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much less sanguine than the contractor about the potential of such
an organizétion. One would expect it to share all the problems of
the MAG extension service, which has r;ot been noted for its success,
t_rf:!.th% the difference that the MAG extension service at least has at
:!:té disposal some high=payoff technologies (fertilizers, micro-
nutrients, pesticides, improved .va:r:ieties) to extend to the
farmers, whii,ef no such high=payoff technology has yet been developed'
by BOP, | |
6,27 Water is only one of t'k.ae»agri,cultural inputs, and in Nile
Valley conditions it is not the limiting one. Creating an
"irrigation ext'e_nsioxi service" would be as logical as creating a

Sepa:a.’ce, “fertilizer extension service," "pest control extension

. service," "zinc application extension service" and so forth.

Insofar as new irrigation techniques which require mbre farmer
organization (e.g, elevated canals) prove their worth, it seems
more effective to add them to the repertoire of the agricultural

extension service, and give it the meens for applying them

adequately.
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7. THE PROPOSED ACTICN PROGRAM

7.1 The pilot project is about to enter a new phase consisting

mainly of canal and mes{ah trials, which may be regarded as the
establishment of prototypes of an elevated mes(ah, a buried pipeline,

ete,  Although it would be premature to call these "pilot projects"

(para 3;37), they will be of a considerably larger size than the

field trials undertaken so far. It is important that this phase

be carefully planned to insure that information derived from it will

not: only be useful to the GOE but will also be in a form.~

usable by them,

7.2 It will be especially important to manage personnel and time

carefully; otherwise the program can become fragmentad and unfocused,
resulting in the loss of its true purpose and the production of

something other than planned, This cannot be overemphasized,

The very nature of the program results in a rather thorough under-
standing of the on-farm agricultural agtuation. Armed with such
kndwledge, project personnel will think of many possibilities for
further study and research which are outside the éroject bounds.
Most of them could be viable and worthwhile endeavors; however,

with limited time the projeect must remain focused on svecific

Ve —————
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objectives, Otherwise it will continue indefinitely on the brink

-of -producing something useful for operational agencies but never

quite getting it all together, This is a common failing among agri~- ;
: {
cultural researchers. It is much more attractive and easier to if:”“:

‘pursue unknowns than it is %o deveioﬁtan implementation methodology
for an improvement.téchnology that has been identified. Yet the
project must do exactly that if it is to accomplish its purpose.

This is a challenge project leadership must constantly deal with,

7.3 The project is at a stage where canal trials are long
,o#erduew There is no reason for not launching them now, However,
implementation plans and target outpuis need to be very clear to all
participants. To date they are not, The present plans are too
diffuse and non-specifie. It is not apparent that an analysis

of time and technician constraints was made before deciding on

the scope of the studies, These need to be narrowéd to technologies
which have a high probability of being useful to Egypt in the near
term. They also need to be focused, because the techmologies not
only need to-be-appiied and tested but the implementation must

be monitored with sufficient care so that a development plan can

be designed from the pilot tests. This means that the reasons for
successes and failures must be quantitied. The implementation and
_0peraticn of each prototype must also be accomplished in a mammer
such that the ingstitutional requirements for its establishment are

quantified and delineated. This always means more time than if



o‘;;bfojéof.étaff accomplish the entire process by themselves. Egypt

6l

, ca.nnot improve its irrigation system ‘through a research project;

?‘EWUP can qnly develop an economically and technically feasible
;;E}an foz such EEE’?Xemen*' The remainder of the project life ‘ E:Ei:i

};;should be devoted solely to that purpose.

B

-Conditions for a. Successaful Action Program

- Te h To agsure that the last phase of the project concludes in
results useful to the operational agenoins, it should follow

'the~condi£ionswdiscussed.in.$hsxfollowingwparagraphs.

7.5 Every trial should be made as specific as sgible, so that
the effect of the various factors can be disaggregated. Every
teial shoﬁld include four variations: (a) farmer practices,

(b) improved irrigation only, (c) improved agronomic practices
only, and (d) both improved agriculture and irrigation. This must
be done in order to separate the costs and benefits of the agrono-
mic.and the irrigation interventions, since these are largely
separable, have different potential for payoff and replicability,
and in practice Qill be applied by different ministries and most

probably in different regions and at different rates. Where staff

'and time limitations do not allow this, only improved irrigation

gréoiiCSS'should be tested, always in comparison with current
'gracfices. Largely separable techniques in the irrigation package

(e.g. land leveling and farmer organlzatzon) should be tested

: separately.
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e 7.6 Every trial should:have a complete analysis of its costs, i
R i
benefitas and the conditions under which it can be successful., f
For construction (e.g. of an elevated mes/ah or a buried pipeline), !
~_a§;es£im§$§_should be made of the costs when these interventions %::wﬁ%

: are applied on a larger scale.

7;7’ The: conditions obtaining during large-scale application of
’the techniques tried must be visualized and duplicated as clearly
ag possible,  The projeet ehould not furnish inputs which are
unavailable on a larger scale ar, if it does, should analyze and
recommend how they would be made available witen the -techniques are

applied on a national basis.

7.8 §2écific respongibilities must be assismed to every Egyptian

and American project member, Time is too short to have every
‘professional advising on every project. Every trial must be put

in the charge of a specific. person, and sufficient authority dele-

gated to that person so that the work can proceed expeditiously.

7.9 The experiences involved in designing~and'conducting'each trial

_ mst be documented, regardless of whether the trial is ultimately

considered successful or not., The reasons for successes and failures
M

mist be known so that the former can be applied on a larger scale

énd,the'latter"not repeated,

_T+10 Any necessary studies of the existing situation should be
carried out concurrently with the trials. The action program should

-not be delayed in order to do further research.
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T«ll At the end of the projedt, a program of expansion for the

guccessful trials should be prepared.

7.12 The number of trials must be kept to a minimmm. It will be

.. far better tp'completé one program than to accomplish several A
- partizlly. The output from a trial is not useful unless it is
developed to a point where a decision considering its adoption or

- rejection can be made.

The Action Program Recommended

7.13 In light of the discussion in Sections 4 and 5, the action
progran. outlined below is recommended for the remaining phase of
the,p:oject¢ The: suggested acticn program will both test the
interventiona yhich.have a good. potential for payoff and replica-
bility (para L.2) and satisfy MOI data needs (para 5.6). It
should be borne in mind that some of the interventions will not
be sufficiently advaﬁced in 1% years to provide conclusive énswers

(para 3.29). The action program sugzested below should be further

Bubjected to EWUP manpower constraints in order to come down to a

Soable program, The recommended activities are discussed separately
for each project site. The action program consists of four

activities for each site, of which the'first two activities at

each site are considered high-priority and the other two
secondary. '
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T.lhh Action priorities at Mansouriyah:

Brimayy: {a) Canal lining: Determine water savings and
venefits due to lining by completing the study
of the Beni Magdoul canal and lined mes/ahs
in comparison with neighboring unlined ones,

(b) El Hammami buried pipe, including replace-~
ment of mes/ah 2 by buried pipe: install, |
organize farmers, establish.farmef advisory
sexvice, determine water consumption,
‘costs.and.benefits.

Secondary: {c) Supplementary well irrigation: Determine

the bensefits by studying profitability of

' farms with and without wells in El Hammami

(d) Gravity irrigation:;/ Raise mes/ah 10,

organize farmers to operate a single pump,
advise farmers, compare with a neighboring

unimproved mes/ah, determire water consumption,

costs and benefits;g/

7.15 Action Priorities at Minya:

Primary: (a) Mechanical clearing of mes/ahs: Determine

appropriate equipment, costs, improvement in

1/ Given a lower priority since this activity will be more
intensively pursued in Minya.

2/ The 30,000-fd San el Hagar irrigation project of the Ministry
of Land Reclamation (Sharqiyah), which is irrigated by pump-
driven sa/iyas supplying water to 200-fd mes/ahs each and
operated by the farmers (footnote to para L.13), should be
studied as an existing vilot area for gravity irriecaetion,
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water distribution and yields over existing
situation..

Cravits

(v)

irrigation: Raise mes/ah 26, ? "
organize farmers to operate a single pump,

advise farmers, compare with a neighboring

unimproved mes/ah, determine water consump-

tion, costs and beneﬁits,;/

Secondary: (c) Tambour improvement and replacement: Import

and field-test an TRRI diaphragm pump, create
and field=test a bicycle—driven tambour,
determine costs and labor savings.

- (4) Gate improvement: Install an improved

(Nyrpic) gate on Abueha canal, measure
" water savings, determine whether improved
water control reduces yields as is aometimes

claimed,.

7.16 Action priorities at Kafr El Shejkh:

Primazp: (a) Precieion leveling: Determine technology,

costs, field size, yield increases, water
consumption, influence on water table,

possibilitiés for eliminating field drains.g/

1/ The 30,000-fd San el Hagar irrigation project of the Ministry
of Land Reclamation (Sharqiyah), which is irrigated by pump~
driven*sa(izas.supplying water to 200-fd mes/ahs each and
operated by the farmers (footnote to para L.l13), should be
studied as an existing pilot area for gravity irrigation.

g/ This activity should best be carried out with private contractors
to gain experience of rezl costs and achievable precision,
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(b) Conjunctive use: Irrigate an area with

mixed canal and drain water, determine effect

ot e e ,'on yields, water requirements and soil I
| sa—linity.y

-S‘econdary:' (¢) Improvement of Eump.s and sa/iyags: Select and
| install a slow-speed helical pump, a motor-
driven sa/iya and a ball-bearing-mounted
animal-driven sa/iya, determine costs and
discharge. ’

(d;) Gate improvement: Install an improved

(Nyrpic) gate on Cmm Sen mes/ah, measure

water savings, possible yie-ld_reduction.

7.17 The proposed action program is an optimal one in the sense
tﬁét it :would. both test the interventions with the highest potential
" for payoff and replicability (para 4.2) and satisfy MOI data needs
(para 5.6). If the analysis of program manpower needs finds it to
be beyond EWUP capacity, then only the primary-priority items (a)
and (b) at each site should be implemented, It should be noted,
however, that except for item 7.1L (d).the secondary-priority

intervexitions represent relatively minor efforts.

_1_/ The activity itself has a priority; its practicability at the
Kafy El Sheikh site should be examined.,
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’ " T7.18 The action program provosed by the evaluation team differs from

the one suggested by EWUP in the following main aspects:

fa) It does not claim to be a pilot program, since none of the e

interventions (except precision leveling to socme extent)

-

- constitutes a package of pretested techmiques ready to present

to the farmers, Neither is the EWUP program a true pilot
program {para 3.32). The difference is that the program
‘proposed by the evaluation team places the accent on

Beparating the costs and benefits of the irrigation inter-

ventions;so that they will not be maékedey the higher-payoff
agrononic interventions.

(b)»Aa a congequence, wherever manpower resources do not permit

' . teéting,bdth irrigation and agronomic intervehtions

‘(sepa:ately'ana combined), only irrigafion interventions
would be- tested.

(¢) An unimproved mes/ah would be measured as a control for
every improved (cleared, linéd or elevated) mes/ah,

(d) Raising the entire Abueha canal is considered premature and
was eliminated, |

(e) Farmer organization is recommended only around new

) technologies such as a common pump for an entire ggg[gg.

§ (£) A oumber of low-cost appropriate technologies (mechanical

- canal clearing; tambour, sa/iya and pump improvements) is

' included..
(8) The utilization of existing prototypes (lined canals,

wells) for obtaining information is maximized.
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(h) Precision leveling, in view of its limited potential for
replicability (para L.22), is suggested for one site only
(Kafr El Sheikh, where irrigation losses to drains and ' s

groundwater are largely irretrievable).

T e M

- T+19 DTime frame fOr.the action program: ‘The EWUP action program

was designed for two years (January 1981 - December 1982),
Realistically, meaningful results regarding most of the activities
recommended cannot be expected by the present project end in

June 1982 (para 3.24). There is a certain logic for allowing the
project a six-month exfeﬁsion in order to run five years as

plamned (January 1977'—=De6ember 1982). On the other hand, there is
no particular reason to excuse the contractor for a late start

(para 3.7) and execution delays (para 3.21, 3.24). To put the

" matter in perspective: assisfance to on-farm water management

is recommended for the long term (para 7.20); whether to allow a
six-month gxtension of the piesent contract, or to complete the work
up in the framework of a future contract, is piimarily a matter of
administrative feasibility. Judging by past performance, however,
it does not seem likely that the project will reach its outputs by
December 1982 either, so it seems better to make a long-term
decision regarding the form of future assistance to improved water

use than to grant a temporary extension.
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- Post=Project Considerations

37m20,‘anméuankAﬁaxzpesxonnojectﬁwater use improverient: The

- evaluation team submits that the EWUP has made a-promising start,

which should be: continued. In the team's judgment, the ablid‘.

S e

éecomslishmnniérof’ths roject in creating a qualified, experienced

and: dedicated tian water"uée improvement team able to work

successfully with the farmers, and in gaining acceptability for

the methodology of on-farm agro-irrigation resesrch, far outweigh

the Implementation delays experienced by the proiject, It is better

to proceed slowly in. more or less the right direction than to charge

down the: wrong road.

7.21 The‘ggstifutional formula for continuing the- assistance to

fon-farm water use improﬁement depénds first of all on the nature
anﬁ‘écope;of the activities éontemplated., The continuation of
various research activities on three sites of 1000-2000 fd each
(including bona fide pilot projects on that scale) requires a
different organization than technically backstopping a 40,000-fd
‘project. For follow=on activities at the same sites,'including
pilot prbjects,,it would be logical to keep them under the aegis
of the Watexr Distribution Research Ins}itute. As to continuing
donnf support to the institute, several formulas are possible,
fo; examples
(a) extension of the present CSU contract as isg
(b) & new long-term contract with CSU for a reduced level of

technical assistances

eI

.
ot e
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(c) a long~term technical assistance contract, to be opened to

'bids; or

<3 ! (@) & contract with the Water Digtribution Research Institute to

produce specified water use: improvementa, allowing it to

< *g-« ﬂ-‘)'g, rer, MR . -

: Jhawe the: expamriate assistance it deems necessary to fulfill

poes 1tgiobligations.

T.22 All.approaches-hawe-their,advantages.and drawbacks, to wit:

(s) Extension of the ﬁggpent'contract would be administratively

i tho‘easiestfand would compensate for the fact that the
present contract runs L* years of effective work, as
againgt five in the original project design., However,

this: is a stopgap solution since such project extension

wbn1d~p:obably;not_ben£or~mora~$han:aiyear;;by‘which time ~ -
the: problems would probably not be markedly'different.
This solution would probably constitute a disappointment
for MOI, PFinally, it remains to be seen whether the new

. Project Technical Director can furnish the dynamic, well-

focused leadership required.

(v) A new long-term contract with CSU would have the advantage

of;cohtinuity and of avoiding the risk of another team
committing some of the errors avoided by the CSU team,

Such a contract would call for a reduced level of technical

assistance. This could be furnished for example by one

engineer, one agronomist, one economist and one sociologist.

A —.

TAe L h e
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These: should be senior persons with wide experience in their

. respective filelds and. would .serve primarily for technical

‘backstopping, while Egyptians would be in charge of the

. field work. On the other hand, most of the delays experi-

()

(d)

PR SRR

enced by the project can be traced to the lack of well-

focused, results-oriented project.managemént: and the need

for such management will increase as the project moves into

 the implementation phase.

A long~term technical assistance contract to be opened to

bids would hold the potential of finding a TA team with

an: experience and apﬁroach more suitable than that of a
university team for backstopping larger-scale water develop-
ment activities. On the other ﬁand, one would risk
obtaining a team more interested ih advocating American
technology than in identifying and implementing Egyptian
solutions to Egyptian problems.

A contract with the Water Distribution Research Ingtitute

to produce specified water use improvements: under such a

contract the institute management would be bound by per-
formance specifications (e.g; create a pilot area of a
given gize functioning at a given water use efficiency and

yield levels), and will determine the input mix necessary to

. achieve this performance, inecluding the number and type of

expatriate: advisers required. ‘This alternative holds the

promise of making a more effective use of donor resources
; 5

S~
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(this has often been the case where control of funds had

been given to the beneficiaries, with cleaxr performance

specifications and appropriate incentives for fulfillment), : =
t
~ On the other hand, it demanda a higher level of Egyptian -

management capability.-/

'7.23 vThe formula to be selected for continuing assistance depends,

as noted above (para 7.21), on the nature of the activities

contemplated. Assuming that in the post-project period there

would be expinded USAID assistance to the MOI for modernization

~ of the irrigation system, including both continuation of the field/
canal trials and initiation of pilot projects and largér-scale
aotivitiesw the: Egyptian project direction stated a preference

for channeling such. assistmrethrough a host-country contract.

"This would enable the assistance to solve the problem of incentives
to the Bgyptian project.pezsonnel (para 6.11). Contract execution
would be managed by a board (as is the case with the MOI/Dutch
drainage project). The board could ¢omsist of five Egyptian

members (e.g. the Minister of Irrigation, the Egyptian EWOP director
and three other MOI nominees) and five U.S. members (e.g. the USAID
pfpjecj officer, EWOR technical directer and campus director, and
two persons representing the technical assistance to implementation,

diﬁcussed below). The board would meet every six months to set general

policy and approve work plans., A reduced CSU team would continue

1/ It may be noted in passing that in Brazil the Agricultural
Research Service has been converted into a company which
performs all agronomic research in Brazil under contracts
with various agencies,
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the.Bééic'atud1535 trials and pilot project activities, to provide

the benefits of continuity and CSU institutional memory, while

technical assistance to the large—scale rehabilitation activities.

Rk oz

biiéégibﬁéby-the:ééﬁé.pﬁoject‘board‘would assure coordination

between the two technical assistance teams.

T.2li The evaluation team gees in the above formulé both
advantages (of preserving continuity) and disadvanfages (of creating
coordination problems between two technical assistance teams). Nof'
having discussed the matter with other Egyptian officials, the team
cannot. offer a recqmpendation on the subject. The matter deserves

further discussion.

‘7.25. Peasibility of the interdisciplinary approach during

‘implementation of a larger project: The EWUP proved without a

doubt?thaxiEgyptian professionals from different disciplineé and
institutions. can successfully work as teams for solutions of |
given7problem8'(paza,3;16). In considering larger agro-irrigation
projects, three situations may arise:

(a) Large components of the project may be essentiallx free—
standing, For example, once.an interdisciilinary team
has deaigned a'major”buried-pipe prSject, its construction

.'aapectAwill essentially involve only the engineers,

(b) A task may require a small interdisciplinary field team

(e.g. redemigning a canal may involve a sociologist to
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+ - agecertain local concerns, an agronomist to determine

water requirements according to the cropping pattern, and

¢’ - am-engineer). The resulting situation would be similar to I
that. of the EWU? field tea.ms, and cooperation should be v nem
B R N | ot

. ,. '“>j;;* equally successful if the. entirg;proggct is structured

(o) Cooperation at the top level will be the critical element,

gince it is at this level that intra=-institutional
rivalries tend to pull cboperation‘apart.
7.26 Thus to-assure‘the success of a large:-interdiéciplinary
pzdjéci; two conditions must obtain:
{a) the project leadership must understand the interdisciplinary
B nature of the problem and the project; and.A

(b) the donor must design into the project conditions which

éarefullx;sgecifx'the contribution to be made to the project
by each of the participating institutions, .
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8. CONCLUSIONS

8.1 'Eroject design is very good and could not be significantly
improved with the benefit of hiﬁdsight; The three-stage phasing
(problem identification/testing of solutions/pilot projects) is
log;cal. The interdisciplinaxry approach is appropriate, The
institutional framework,and‘phyéica; location of office and field

sites is optimal. Addition of an expatriate project administrator

would have allowed the technical director to fogus more on the

management fimciion of keeping outputs on course.

8.2 Inputs: Due to startup delays the project will have by

June 1982 only E& years of effective work time to accomplish a
five=year program. Monetary and staff inputs were generally
available as planned and did not constitute serious constraints

on achieving outputs, although there was an insufficiency of
Egyptian eivil engineers and an overabundance of short-term
consultants, Equipment and instrument; procured were sometimes not
the most appropriate, Relations between the national and expatriate
teams are excellent, There is a high regard in the Egyptian team
to the dedication of the contractor team, although there is a
feelihg that some new advisors are Junior in age and experience to

those they replaced.
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8.3‘ Project assumptions held true and did not constrain achievement
of outputs and purpose. However, unless a solution is found by

- January 1981 to the probdlem of incentives, motivation of the
Egyptian staff will decrease significantly, with a sericus effect

. on tha attainment of proaect outputa.

8.4 Outputs — internal objectives: The chief achievements of

the project to date has been (a) creation of a well-trained,

motivated, truly interdiseciplinary Egyptian water use research team

- which is field-oriented and has an excellent rapport with the

farmers, ‘and (b) establishment of the methodology of doing bona fide

gggo—irrgggtion regearch on the farmers' fields and with their

cooperation. The evaluation team considers that these institutional

achievements far outweigh the shortfalls in meeting extermal
gbiectives, noted below,

8.5 Outputs — external objectives:

(a) The problem-identification stage is essentially complete,

including soil studies, cutlet studies and on-farm surveys.
Most (though not all) of the problems identified were known
before, but this is the first time that they were guantified.
The farm budget studies are the best in Egypt, but they

were not conatructed with specific uses in mind, which may
limit their usefulness for the coming project trials.

Altogether, none of the findings of the problem~identification

gtage was such that the interventicns contemplated at present

could not have started one or two years ago.
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(b) The crop experiments constitute the most notable results

of the: project to date. Apparently they constitute the:
“only gn“farm agronomic research going on in Egypt..
Significant yield improvements were found to result from
zing ap;iication in most (although not all) cases and
from:pest contnol,in.vegetablea. However. most agronomic
experiments were divorced from irrigation factors and as
such of littie:relevance‘to project purpose (although, by
serendipity, they might have a greater effect on achievement
of project goal of.raisingnemall—farmer:income). At present

agronomic experiments are more closely related to irrigation

practices, but not yet. completely.

(c) Irxigation trials at field level are on the way in all

three- sites through the use of precision leveling, large
basins and long furrows combined with agronomic improvements..
Results are still preliminary.

(d) Delivery system interventions (canal and mes/ah trials)

have not yet started; this constitutes the chief shortfall

of the implementation and vrecludes the nossibility of the

project reaching its mogt important output torgets (pilot~
K}

tasted replicable technologies for improved irrigation)

by June 1982, The evaluation team finds nothing in the
results of the problem—identification phase or other factors
which would not have allowed canal and mes/ah trials to start

one or two years ago, in time to achieve project outputs.

[REL- N
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8.6 The next project stage: The upcoming phase cannot be called

Mpilot programs", since none of the technologies proposed have vet

been tested by EWUP and found worthy of wider application. The PR
interventions contemplated consist mostly of mes/ah and canal trials ;« o

for establishing prototypes of new technologieg. such as raised
mes{ahs and buried pipelines for gravity irrigation., Naming them
"pilot’projecfs" masks the fact that they could and should have
gtarted 1 - 2 years ago, and encourages loading them with other
interventions (agronomic practices,.advisory sexrvice) to the extent

that by project end it may not be possible to define the benefits of

the irrigation technologies per se.

8.7 [The project plans assume a six-month project extension, with

final reports on the "pilot projects'-due—by December-1982;—Im =
light of projéct delays to date, it is less than likely that
definitive results of the canal trials will be avéilable by tﬁat
date, The most likely result is that the contractor will fulfill

the letter of the contract, but will not satisfy MOI expectations.

8,8 _Agronomic interventions were found to have higher payoff and

replicability potential and lower initial investments than irriga-
tion interventions. Thus zinc application showed yield:increases of
up to 6T% in rice aﬁd apparently 100% in wheat; pest control
increased vegetable yields by 88% to 1LOO’S in certain trials; use

of a rice transplanter increased yields by 24% while reducing costs;

and halving fertilizer application in Mansouriyah increased yields




P Fe e

82

by 16%, ‘Projeet‘ataff is confident that improved agronomiec

'tecbniQheaf(better fertilizer and micronutrient application, pest

control, cultivation techniques,,highef plant densities and improved

vacietiea) can increase national average yields by about 25% without

changes in the irrigation system.

,8.9‘ﬁ Ir;;gationfinterventions-may consist of the following, listed

roughly in the order of their payoff and replicability potential.

(a)

(b)

()

(d)

{e)

(£)

Improved gates have high replicability and offer considerable

local water savings (17% in Beni Magdoul), but the effect on

,yielda;stunkneun;and}may te..pegative,

Mechanical clearing of branch canals and,meSZahs offers

high payoff and replicability at relatively low investments,

Improved water-lifting equirment (e.g. low=-speed pumps,

ball-bearingg—mounted sa/iyas, bicycle=driven tambours,
farmer-operated diaphragm pumps) have the potential of
high payoff (reduction of pumpiﬁg'labor and costs) and
replicability. However, prototypes must still be tested.
Conjunetive use of drain and canal ;ater‘haaga good
replication potential for wzter savings,

Supplementary well irrigation has a good potential in light
goils, at least for vegetables..

Lining canals and mes/ahs induces local water savings at
relatively high investments. Yield increases are probable.

Replication potential is low to medium.
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(g) ggé__gg canale and mes/ahs saves pumping costs but incurs
:slatively high investments. Due to MOI resistance,

‘ ‘:hafreplicability'La/limited. Effect on water saving is not

known but probably negative.
2 ST I e .

(h) Bﬁrisd pipes save land, but effect on energy and water use

is not determined, Due to the high investments, complex
organization and pipe shortages, replicability is limited.

(i) Precision 1evelingfmay bring about savings of water and

irrigation labor, and free land occupied by farm ditcheé.
- However, due to constraints of the: cropping cycle, access
roads, skilled persénnel, need for organization at farmer
and GOE level, and low felt need of the farmers, replica-
bility potential is low.
a.io'-gpg Ministry of Irvigation is the chief interested party in the

project., The overriding MOI objective is water saving for horizontal
expangion. MOI professes little interest in yield increases in

the presently cultivated areas through better water management,
and is against reducing farrer labor and costs by eliminating pumping,

singce it believes this will increase water use,

8,11 MOI expectations from the project are the following, roughly

" in order of priority:
_(a) techhclogy, water use, costs and benefits of buried pipelines;
(b) water savings and benefits of lining;
(c) possibility of doing without covered drains by better field

water management;

© e
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(d) technology and water savings of improved gates;

(e) other reductions in total water requirements.

B.lé The MOI has. considerable anticipations regarding the project,
. and must have at least preliminary results on the above topics by e

June 1982,

8.13 Lack of a sufficiently results-oriented attitude on the part

of the contractor team is considered the chief reason for project
shortfalls to date and limited perspectives for fulfilling MOI
- expectations by June 1982 or even by December 1982, This is
evidenced by the following: '
(a) the existing lined canal at Beni Magdoul was not used to
determine the benefits of lining;
(b) the existing 1ift and gravity irrigation in different
parts of the Abueha canal command area were npt:yet utilized
to ¢ompare the water usage by these two methods;
.(a) start on water budgets was delayed 6 - 9 menths behind
schedule to avoid a possible bias in the on-farm survey;
(d) the farm budget study is not geared to specific uses;
(e) no obvious solutions were tried before the end of the
problem identification period, 4s the PP had recommended;
(f) a local consultant firm was not used to speed design of the
Hammami pipeline; and, most seriously,
() EWOP choice of technologies to.te tested in the oming phase
reflects to a largse extent an.adoption of U.S. technologies

(precision leveling, gravity irrigation, irrigation advisory

| TR 2 SRt s
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service) ﬁhich for various reasons have a low potential

in Bgypt, rather than either a response to felt MOI
“tnfermation needs {para B;TI) or testing of the technologies

whigh,rgﬁ least in the view of thé evaluation team,'are

be;ieved fo have the highest.paybff and replicability

potential (para 8.9).

B¢lh On the.ofher'hand, rio serious errors have been committed by
thé=proﬂect5 and all of the above defects are corrigible. The
worsf;which‘hasﬁgggﬁened‘so far is that the project is about a

year late on itg;glannad’outputsv

8.15 Dissemination of project results is quite insufficient.
The: tecunical papers seem directed at USAID evaluations and the

technical articles at international seminars and publications,
while the project findings are concentrated mostly in the staif

papers,. which are meant for intérnal.use only.

8.16 The form of future assistance to water use improvements depends

first of all on the scale of the aid envisioned, For continuation of
studiee. and pilot activities, a long=-term contract could bekeither
awarded to CID, opened for bids or channeled through the Water
Digtribution Research Institute. For ;.major investment in

improfed water use a project board could be formed, with technical
asgistence offered by CSU on research aspects and by an implementation-

oriented consultant on the large-scale exescution aspects; or a single

new consultant could handle both aspects.
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-9« RECOMMENDATIONS

9.1 The project should definitely be continued since it
is well designed, has had considerable institutional achieve-

ments to date, and its implementation problems can be overcome:,

k932“ Projgct‘purpose should be expanded to include»hot'only'
yield increases but also labor savings, cost reductions and
waxer‘savinés‘asameans to reach project goal of increased farmer
income (water savings imply income Sf'new settlers who would

- benefit from the water saved),

9.3 USAID should formally establish to the contractor that for
purposes of contract fulfillment "on-farm" means not only fields
but also those parts of the water delivery and drainage'systems

which are not regularly maintained by the MOI,

9.h An optimal action program for the last phase of the project,

which would both satisfy  MOI information needs and test those
;Irigation‘technologieé which have the highest potential for payoff
and replication,_would be:
(2) Mansouriyah:
Primaryr i. Study lining of Beni Magdoul canal and mes/ahs

to determine water savings and benefits,

w—‘.‘.
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ii.

Secondaxry: iii.

iv..

(b) Minga:

- ii.

Secondary: iii.

iv.

- (¢) Kafr Bl Sheikh:

Primaxy: i.

ii,

oy ot den
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Establish, operate and study the El Hammami
buried pipe.

Study'the economy of supplementary well “ e
irrigation.

Eéigbliéh, operate and study elevated

mes{ahs‘fbr gravity irrigation.

Establish mechanical clearing of mes[ahs
withiapp;opriate equipment,

Establish, operate and study gravity irriga-
tion by raising mes/ah 26. Study the irriga-

tion by raised mes/ahs at San el Hagar as an

exigting pilot project.

Field-test a slow~speed pump and a ball-bearing-
mounted sa/iya.

Imprové‘gate on Omm Sen canal, study water

savings and effect on yields.

Preeision leveling.oh.a large enough area to
establish the effects on water bzlance
(including possibilities for eliminating
surface or covered drains) and yields.
Conjunctiye use of canal and drain water to

deternine effects on yields, water require~

ments and soil salinity.
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Secondary: iii, Field-test a slow-speed pump and a
ball-bearing-mounted sa/iya,
iv. Improved gate on Om Sen canal, study o
yaxer~saw1ngs and effect on yields, B -

- Nt o e e im v e e L

9.5 The above action program represents ;égg,effort than the _;
one proposed by EWUP since raising the entire»AEueha canal‘i;

eliminated and precision leveling is confined to one site. It

should be subjected to analysis of staff constraints and reduced

if necessary to the "primary" items above only.

9.6 In implementing the action program, personnel and time must

be: managed carefully. Management must focus on a minimal number of !

';ainng‘the interventions, ) o O

L Rl e e————

- well-defined objectives, Impiemeﬁtation,plans must be detailed and j

cleaz; and every Egyptian and U.S. staff member assigned specific

-responsibilities. The advisors should spend at least half of their

time in the field, and short~term consultants brought in only if
necessary for field jobs. Both successes and failures should
be carefully documented as to costs, benefits and necessary

institutional effort, Necessary studies should proceed along with

the interventions, rather than using the research as a reason to

4alay the interventions or conducting the research as usual and
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9.7 In order to separate the effects of the (high-payoff)
agronomic interventions and the (low-payoff) -irrigation inter-
‘Qéntiéﬁg;!év;r§rtria1 éhoﬁl&;ﬁe«éérried ip four variations:

(a) farmer's practices, (b) improved irrigétion only, (c¢) improved

' .agronomy only,-(d) both improved iriigation and agronomy. Where

resouxceS'do nbt'allow~this, only improved irriggtion«practices

should be studied, always in comparison with the faymer's practices.

9.8 The following topics should be studied, as a part of the

© trials programs o
(a) water distribution among, and along hes[ahs (the "tailender
problem"), water quantity and flow rate to fa;mér, and
irrigation efficiencies}'- |
(v) benefité from increased efficiency of water use;
(c) effect of various wétgr management practices on waterlogging,

salinitv and alkalinity problems;

(4) predicted upstream and downstrean effects of the improved
water use practices;

(e) extent to which the férmers aré‘aquady informally organized
for distributing the water among themselves; and

(f) the significance (or lack thereof) of intake rate and .

" — —advance fime in small basins in the heavy Delta soils,

.

OSSN
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nization in the framework of the trials should j
tékevplace»onix around a technological innovation (e.g. sharing a :
,‘~ o o z:(-“»-:

aﬁnfor?n'“éntire mes/ah), =

9;10.1Di;£;££ﬁiibh'off roject results: The present sysiem of staff

papens and‘tachnicél.paperS'Should'be changed. DBvery paper should
appear as a draft which would be circulated among the staff for
comments.,. Ph@eré meeting the director's approval would then be
revised, edited and broadly distributed; what is not useful to
Egyptian irrigation and agriculfural planners and scientists should
not be worthy of publication. 'The project should get an editor to-

assure the English quality of the publicationa,:and compose a mailing

1ist (by name, not position) of all persons in Egypt to whom the

results may be useful,

9.11 Short—-term consultants should only be called in for functions

neceasary to accomplishment of the action program defined above and

at the initiative of the Egyptian project direction.

9.12 Stateside urocuremeht should te tightened to assure that

the equipment and instruments which arrive are the best for the job.

Before project end, a standby and a ten-vear stock of spare parts

ghould be acgquired for each of the measuring instruments.

9.13 The problem of staff inceﬁtives should be monitored to assure

that a solution is found before damage is caused to project progress.
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9.1l Project continuation: A six-month extension could be

'granted to allow the CID project to complete five years of atu@y

as originally planned before proceeding to another long-term
contract, or the present project terminated and ancther long- iw. ;:

term contract for assistance to improved water use initiated in
June 1982, Which route to take is primarily a matter of adminis-

| tzativé feasibility, If the latter optioﬁ is chosen, final report
should be prepared by June 1982 on the work completed by that date.
If project continuation is on roughly the same scale as’the present
’proﬁect, a-team of~four*experts-(engineer, agronomist, economist
and sociologist) would be sufficient. These should be senior
people with hrbad theoretical and practical experience who would
~gerve for technically babkstopping the Egyptian teaxbrather than

fOr'daily management of field activities. Technical assigtance

to_uroject continuation should be opened to a bid, which CID can win
if its performance between the present time and June 1982 justifies

it._ If a much larger project including both continuing trials and
large-ascale irrigation gystem improvement; is contemplated, then the
contractor must be a firm dealing in large-scale execution of water
projects, with CID conceivably continuéng in the research function.
To assure the success of the interdisciplihary approach, the new
projéct ghould specify in detail the activities required of MbI

and any other participating agencies, and make these binding

conditions,

»
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'9.15~ QOther projects: As agronomic interventions were .

found to have in general a higher payoff and replicability
‘poéénﬁialfat'a”lowerrper'feddan cost thaﬁ irrigation inter-
ventions, USAID should direct more resources to assist agronomic
interventi;;;‘;uch as mlcféiﬁﬁtrlent application, pest control,
' improved’culiivation'practices, fine-tuning fertilizer require-

ments, increaéing plant populations and introducing improved

varieties, ,

R
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ANNEX A:" ‘EGYPT WATER USE AND MANAGEMENT PROJECT — LOGICAL FRAMEWORK

NARRATIVE W o | | ' OBJECTIW.J VERIFIABLE ILDICATOXS

Prograa Goaly Iaprove the socisl nl mnodc oconditions of Xquurn ol' Goal Aohigvensntt 15 project aress, faszers® cmp productioc
the sssll fermer, . : and real lwou vil} rave increassd, : _
. Project Purposess I Conditions that vil! indfcaie purpose Fas bees schievad {nors‘
g+ 1. Develop and damorstrate mucnhlo llprvnd irrigasion 1.4, Zhree pilot -oas cetadlisnel.
v . water wmnt and associated practices thay B, Par-uts age ‘uc‘hing resorserdations Svrived froz the Trajecs.
' ' increase agricultural vad.xouon. : S, Yields buve increased significantly over ron-Project sress.
" : 2. Incresse inst{tutional clpacity to develop und 2.4, Governzen! approval gxlats for progran exjersion.
A austain an (mproved on~farw ntor caragezent 3. Fars problez !ndb.ck neschaniss axists, ‘
prograz, ] . : ~ C. An evejuation pro‘ru oxists f:r the regearci.
N b : - D. Irterainiatry and interdiseipli.ary spproact sceeptsl,
: : . ’ o Faroers® vievs understood and incorporsted i planning.
Outputa: g Kunltudo of outputst
1. Identification of the sajor constraints to improved © 1. A process of listi g and nhctton of nuuch puorltlo- is
) on~-fars water mazagessnt and optizsal delivery ] " being carried out, ;
systea operatior. ) .
Zsteblished optizal water prustiess ¢ 2. Par=ere rave savailable {ir s y-acticsl f3r®; the results of
available for use at the faxm lewwl iz Projeet aress, . applied ~esezrer., '
f Izproved uur cartrol p'-uc'.icen for tho daunry 3. ‘Jdater dudgets asd dther zansgerial infermstiorn mil&bl- T
syeiem in the pra’ect aress sstablished, ) systeas operators, progras acd policy 3aksts,
Flazs for orgenization snd 1=;lemr‘.at'o.. for future 4. Expansion plens eaist and are based upoa ooot—orfoctlu Progreas .
progran expansion. ‘anslysis of pilot erea results and farners’ vuu.
8, Experienced ascientists and technicians io place, - %, Izproved job knowledge g_nd staff coupetence reflected in above
. : . ' _outputs and preject purpose achievesent measures..
Trputs: . ' - - Isplcnonutlor. 'hrgot ™pe ard quantity;:
1. 7G: TA (Scicntista, field party personnel} 1, T4 staff in GOE GO days afte. zontrmct aigmec.
TDY, Pquipaent, treining, studiss, ' )
Z. GOE: Staff officers, locel labor costs, local coats 2, COZ ataff on project 3C days after coutrec: signed.
of support of rescarch, loeal zateriait and equip~ 3. Siaff officers aquipent and veilclca availacle 120 care
me:t, sdvisory and eveluatory, alfter contract sigcned.
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 ANNEX A: PROJECT LOGICAL FRAMEWORK (cont'd)

MEANS OF VERIFICATION =

Pri:._ron Goals " T
Camparison of eongi;iqni found in initial
Project surveys with status found later

Project Purpose:

1. Project mn_l’tortnd

2. Annual report,

3. Sompling of farmers in project oreas,
Outputsas

1. Project monitoring

2. Annual repore,

3. Irrigation ond Agriculturol $tatistics.
Inputs:

1, Project monitoring.
2, Annuol report,

3, Revised work plon ot end of first six
months of Project,

Auwtiom 'or achlovlm goa} tmott; '

That thoro conunuo te be calt/prin

rolatlmnhlps ot locnt co fovercble oa ot ‘
present, :

Auunpﬂons tor oéhiovlng purpose;

1. Adoquato suppu“ of lmprovod seed, fortuinr
and ather inputs aveilable, as well oo relioble
markets for &rops producod.

2. Adequote GOE personnel are evoiloﬁlo.

3. YThat onqinnﬂ ond ogriculturisu from the two
joined ministries will continue to work togather

to ochieve project se and that sxtorna
assistance %m{rtwﬁmo this end

Assumptions for achisving outputss

« (Some as tor project purpose.)

Assumptions for providing inputs:
1. Inflation within budget estimotes

2, Timely GOE guthorizotion of budget ond stoff
required,

3. Controctor with required expertise will be
evailable,
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i.

‘Poor frequency, amoun

ANNEX. B: PROBLEMS IDENTIFIED BY‘THE PROJECT

t and uniformity of irrigation water causes
overwor under—irrigation. The reasons. for this are:

a. unlevel fields - )
b. poer condition of meska (weeds, 'cross-section)
c. lack of water (inadequate water supply)

d. lack of knowledge - farmer, MOIL, MOA, persomnnel
e.. upstream users taking more than they need

£. rotation on main canal, turns on meska

g. conveyance losses (seepage)

h. small discharges of water

1. need to lift water

j. lack of water control in canals, meskas gnd f:f.el,c?s )

k. wasteofwater from delivery system (no night 1rr1ga;19n)

1. poor condition and inadequate maintenance of gates, ditches
. and meskas

Salinity and Water Logging

a. ineffective field drains

b. lack of field or tile drains
c. too-much water in ditches and drains

d. - poor condition of canals, meskas and control devices such as

~gates and diversion structures
e. ‘waste. of water from delivery system

Micro-Nutrient. Deficiency

Rate and. Tmlng of fert;.l.iz*ers

Low Plant Stand Density

Shortage and Cost of Labor at Critical Times
Land Prepafat*ion (seedbed) .
Poor Weed Control on Farm in Addition in Ditches

Poo? Insect Control

- Planting Dates for Some Crops (Maize and Cotton) not optional from

climate point of view : :

Social-Economic Cost of Lifting Water

Extension Service doesn't Provide adequate (any) Suppott.

-
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ANNEX C: PILOT PROGRAMS PROPOSED BY EWUP

PILOT PROGRAM STRATEGY

1% . ‘Farmer Irrigation Advisory Service

a. Help farmer
b.. Advise Dist. Eng.

2, Farmer Organization

a. Manage meska, water distribution

b. PRlan, Implement and maintain meska improvement
¢. Manage-drains - plans, maintain

d. Communication to MOI.

3. Improved Farm Water Management

- a. Leyel Basin and irrigation method
“b.. Long furrows

4. Improved Distribution System - Gravity
a. Meska ’
b. Branch canal
¢. Main canal

S. Evaluation

a. Social-Economic benefits
i small farmer
ii country
b. Irrigation improvement
¢. Drainage improvement "
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PILOT PROGRAMS | . C - ? -
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I  MANSOURIA - o |

Ao Beni Magdoul

ot A yraa 3 PO

Hl. Meska 6

a. Improved 1r11gat1on on-farm (land levellng)
b. Improved meska but still lift
¢. Parmer organization
d. Irrigation scheduling
e. Insection control and improved varieties
. £. Advisory service

2, Meska.lo

a. Gravity
b.. Farmer organization = . __ —— i

¢. Joint operation of 51ng1e pump{&osts; : e
d. Improved on-farm irrigation (Land leveling)
e. Improved varieties and insect control

£. Advisory service

B. El1 Hammami
1. Buried Pipeline Serving all 800 Feddans (Costs)

- a. Fammer organization for branch canal
b. Parmer advisory service
¢. WNater scheduling
d. Meska improvement . »
e. Improved irrigation (on-farm) (land levellng)

2. Meska 2

a. ‘Buried pipeline under pressure

b. Farmer organization (meska)

¢. Improved on-farm irrigation methods (land leveling)
d. Improved varieties and insect control

e. Advisory service

S
IR i A
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PILOT PROGRAMS . Contin.

I EL MINYA

A. Abueha Canal - Model Farm-Gate Gravity System

1. Meska Improvement to Gravity System

a.
b..
c.
d.
e.

On-farm irrigation improvement - land leveling etc.
Farmer organization - Meska

Micro-nutrients

Advisory service (Farmers - MOI)

Irrigation scheduling

Raise Abueha Canal for Gravity System -

a.

b.
“Meska improvement

ch
d.

f.

Farmer organization - Branch canal
Farmer organization - Meskas

Gravity irrigation farmer control
‘Advisory service
On-farm irrigation improvement (land leveling)




2. Special Pi-ograins
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. PILOT PROGRAM Coutin.
’ . ‘m
III KAFR EL SHEIKH S A s
: 4«- . .'(,u . PN ’~ . ; . . r ~ a
A. Dacalt Canal B ‘ !
1. Hammad and Manshia Meskas |
a. Farmer-improved meska ‘ ;
- b. Fammer-imrpoved on-farm water management (Land levelmg,
. i

.., layout)
c. Irrigation schedul:.ng
d. Advisory service
e, Micro and Macro nutr:.em:s, Pest control
£. Involve extension service

a. _Farmer newsletter T b
Information bank ’ '

IV  ADDITIONAL PROGRAMS E
A. Field Drains - Kafr El Sheikh -
'B.- Plant Popula.t:.on Density , :
c. Sweet Com Product:.on - . . z
D. Relationsh:.ps Pamer Support Program _ _ o f T
: .E;. In‘iga.tion Law ' - - | - i
F.. Fam Management Dynamics | . |
G; Role of LiveSBtock -

i e o P






