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I. Summary
 

A. Current Situation
 

This collaborative project, based on coordinated efforts
 

by Egyptian and Israeli scientists to solve major problems of
 

arid land agriculture, is completing its second full year of
 

project authorization, but essentially only its first year of
 

a full--scale field operations. Planned as a 5-year project,
 

with $5 million life-of-project A.I.D. funding and about $1
 

million each from Egypt and Israel as in-kind contributions,
 

it aims at joint Israeli-Egyptian studies and field trials on
 

three major topics. Overall project coordination and linkages
 

are provided by the San Diego State University (SDSU) Foundationi
 

as prime contractor.
 

Project activities are in the general areas of saline water
 

utilization, improvement of arid-land forages and animals, and
 

industrial crops which can be grown under arid conditions.
 

Field and laboratory research sites for each of these three
 

topics are provided by each of the two participating countries,
 

and direct links to cultivators and graziers are to be established
 

and maintained.
 

Project infrastructure and the necessary staff and facilities
 

are in place, and apparently working well. Coordination between
 

Egypt and Israel, particularly at the moke senior level of scien

tists, has been established and is apparently effective.
 

B. Progress in Relation to Design
 

Measured by either input or output indicators, progress
 

appears to have been quite satisfactory, though somewhat uneven.
 

Delays in initiil fund availability, particularly in Egypt where
 

currency exchange procedures resulted in a one-year start-up
 

shortfall for field trials, have been the only serious problem
 

which can be identified.
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Specifically, the general Project structure and proposed
 

activities were put in place and into operation promptly. Con

sidering the grave level of Middle East political tension in
 

the period since project approval (1982), the achieved level
 

of contact and cooperation is highly satisfactory and commendable.
 

Salinity studies have progressed well in both countries, 

particularly in their laboratory aspects, which are not limited 

by seasonal conditions. Field trials in Egypt, as indicated, 

were delayed a year in start-up, but are proceeding well. An 

interesting contrast in approach, between Egypt and Israel,
 

is that the Israelis are developing highly sophisticated irrigation
 

systems, while Egypt is utilizing much simpler, but very ingenious
 

and effective, techniques with excellent practical effects.
 

Pasture and animal research also is showing good progress.
 

Field grazing trials of drought-resistant shrubs, using sheep,
 

will begin in Israel after the 1984-85 rainy season. Delayed
 

field plantings in Egypt, as indicated above, will postpone
 

grazing trials there until 1986. On the other hand, Egypt is
 

well-advanced on a goat improvement program which has not been
 

undertaken in Israel. Neither country considers that major
 

efforts to improve local sheep are needed.
 

Studies on industrial plants are at roughly the same level
 

in the two countries, taken overall. Israel has concentrated
 

more on possible plant sources of oil replacements (hydrocarbon
 

producers) and has developed extensive information on such plants.
 

The general conclusion thus far is that oil substitution is
 

not economically feasible. Egypt is concentrating its research
 

more on jojoba and buffalo gourd, species which yield useful
 

speciality products.
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C. Prospects of Purpose and Goal Achievement
 

Briefly, all four end-of-project-status conditions
 

outlined in the project proposal appear likely to be achieved.
 

Progress toward some of the EOPS conditions is already highly
 

satisfactory. The greatest limitation is likely to be the time

frame, since the original 5-year plan clearly did not allow
 

all the time needed. Moreover, start-up delays from slow funding
 

have caused a year' s setback in Egypt.
 

The general project goal, to create an ongoing cooperative
 

relationship between Israeli and Egyptian Scientists, appears
 

likely to be achieved, if external conditions do not interrupt
 

or prevent collaboration.
 

D. Problems Encountered
 

Only two serious problems have been encountered, so
 

far as the review team is aware. Both have been mentioned previ

ously, but will be reiterated here for clarity.
 

1. Funds delay. The system of transferring funds
 

to Egypt via a complicated currency transfer system (through
 

Paris) led to a year's loss of progress at the beginning of
 

the project and embarrassing delays in funding the second year's
 

work.
 

2. Regional tension. Events in 1982 and subsequently
 

have heightened tensions between Israel and Egypt, leading to
 

problems in reciprocal travel of scientists. Hopefully, this
 

situation can be expected to improve, and a reasonable level
 

of contact has been maintained in spite of difficulties.
 

E. Recommendations
 

The review team offers the following appraisal and
 

recommendations.
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1. The project is proceeding well and should continue
 

to receive AID funding and support.
 

2 It is strongly recommended that the proposed
 

"add-on" for Bedouin demonstration and technology transfer be
 

approved and funded as soon as possible.
 

3. Extension of the present project by 3 years (to
 

a total of 8 years authorization) should be made concurrent
 

with the -Bedouin" add-on.
 

4. An evaluation should again be conducted in approx

imately 2 years, preferably drawing on some of the experience
 

gained by the present evaluation team.
 



II. Project Background
 

Project AID/NEB-0170-A-00-2047-O0, "Cooperative Arid Lands 

Agriculture Research" (CALAR) was initiated in mid-1982 as a 

regional activity of the Near East Bureau, Agency for International 

Development (A. I.D.), Washington, D.C. 

The genesis of the project was in a dialogue between the
 

late President of Egypt Anwar Sadat and former Israeli Prime
 

Minister Menachim Begin. The two met at Ben-Gurion University
 

of the Negev, in southern Israel, to discuss sharing of peaceful'
 

pursuits by the two countries. This initiative was followed
 

up by representatives of the Fred J. Hansen Institute for World
 

Peace, a privately-funded foundation with links to San Diego
 

State Univerity (SDSU) and the SDSU Foundation.
 

It became apparent during discussions and studies in 1980
 

that a major area of common concern to Egypt and Israel was
 

arid land agriculture. Mutual interests were obvious in the
 

solution of such problems as the Droduction of crops and animal
 

products on desert land, and irrigation with limited water supplies
 

and poor-quality irrigation water to produce human food, animal
 

fodder and industrial plant products.
 

Later in 1980 and during early 1981, agreement was reached
 

in the Egyptian-Israeli Joint Commission on Agricultural Cooperation 

to hold a trilateral meeting of Egyptian, Israeli and United
 

States experts, to discuss these areas of mutual concern. Dr.
 

Youssef Wali (now Egyptian Minister of Agriculture) and Dr. Samuel
 

Pohoryles (Israeli Director of Rural Development and Planning)
 

jointly approved and participated in the planning. This approval
 

was based on a Memorandum of Understanding (see Appendix 5),
 

signed between Israel and Egypt on March 24, 1980.
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in June 1981 and
in San Diego, CA
The conference, held 


Hansen
 
hosted by the SDSU Foundation with 	the assistance of the 


to A.1.D. for support of the
 
Institute, produced a proposal 


(the Arid Lands project

trilateral project which became CALAR 


at the $10 million funding
under 	review). Originally proposed
now 


$5 million
years; it was approved in mid-1982 for
level for 5 


funding over a five-year period.
 

out in Egypt and Israel, with United
 
The project is carried 


project
in consultation and internal

States scien'ists involved 


at the San Diego State University

evaluation. -adquarters is 


acts as the fiscal agent. Technical

Foundation, which also 


out by a steering committee composed of 
oversight is carried two
 

three countries. The Program

representatives from each of the 


coordination

Coordinator is responsible for day-to-day internal 


and serves as the inter-country link.
 

areas 	of research are actively pursued in both
Three major 


Egypt and Israel. These are:
 

use of saline water to produce crops
o 	 studies of the 


in arid environments;
 

o 	 the production of drought-tolerant fodder plants
 

with high nutritive value, to produce feed for small
 

ruminant animals; and'
 

o 	 trials of arid-adapted pla-nt species not native 

to 	the region, which show economic promise for the
 

raw materials.
production of industrial 


become available
Funding at the operational level did not 


field trials in this winter-rainfall
in time for planting the 1982-83 


specialized research on salinity
climate. As a result, only some 


1983-84 planting season.
problems was actively underway before the 


Both in Israel and Egypt, nurseries and field trials were planted
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and winter of 1983, but low rainfall and unfavorablein the autumn 

detrimental to these trials, particularly
growing conditions were 


in Egypt.
 

and field plots were
Nevertheless, successful nurseries 


being
established and are growing acceptably well. The shrubs 


growing
most intensively used for fodder studies will require two 


seasons for preliminary evaluation and a third season before
 

grazing trials can begin.
 

Industrial plant trials also have been established in both
 

and larger
countries, with nurseries at research institutes 


field trials at outlying locations. The Israeli component of
 

this sub-project appears somewhat more advanced than the Egyptian
 

component, probably because Israel has for some years had an
 

intense interest in searching for replacements for oil as a
 

fuel.
 

Field and labbratory studies on the use oL 5aiine water 

in irrigation appear to be progressing will in both countries. The
 

Israeli work has tended to utilize that country's great strength
 

in laboratory facilities and technical staff; in Egypt, ingenious
 

use has been made, at a relatively lower level of sophistication,
 

of an excellent practical skill in sand dune technology. This
 

has led to farmer adoption, on a fairly large scale, of saline
 

water irrigation for culture of melons, tomatoes and certain
 

fruit trees. The project is actively involved in close cooperation
 

with these farmers. 

In considering progress to date, it must be emphasized
 

that most of the studies undertaken are long-range by their
 

nature. Progress to date has been good, especially considering
 

the funding delay at the beginning. Several years will necessarily
 

be required before definitive results are achieved. 
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III. Evaluation Methodologv
 

A. 	 Reason for Evaluation
 

This is a mid-term evaluation, as provided in the
 

evaluation plan of the approved project. This plan called for
 

three external evaluations of the project and its sub-pro:ects,
 

at intervals of approximately 18 months, during the 5-year project
 

life.
 

B. 	 Timing of Evaluation, with Reference to Plan
 

The project was initially funded in mid-1982, but
 

late transfer of funds to field operating units, particularly
 

in Egypt, delayed the actual beginning of full-scale field work
 

until the 1983 season. Timing of this external evaluation,
 

the first conducted since inception of the project, is therefore
 

appropriate. Even though more than 2 years have lapsed since
 

project approval, this mid-term evaluation took place within
 

15 months of the active beginning of project operations.
 

C. 	 Methodology
 

Th basic methodology used was direct inspection of
 

project documentation, reports and field and laboratory sites,
 

by a 3-person team of qualified and experienced agricultural
 

development professionals. Research sites in Egypt and Israel
 

were visited by the team, accompanied by senior project personnel,
 

and special efforts were made to personally interview almost

all participating researchers. Senior officials of both partici

pating overseas countries were contacted, as well as concerned
 

A.I.D. officers both in Near East Bureau and USAID/Cairo.
 

All available project outlines, work plans and progress
 

reports were examined by team members. Major items of significance
 

documents were discussed with project coordinators
in these 


and principal investigators.
 



Special efforts were made to examine the actual field exper

iments being undertaken as part of the project. Additionally,
 

farmers and herdsmen likely to be affected by results of the
 

research were visited both in Egypt and Israel.
 

D. Detailed Documentation
 

Appended to the main body of this report are: 

1. 	 Composition of the evaluation team (Appendix 4). 

2. 	Scopes of work for the team and its members (Appendix
 

3).
 

3. 	 List of key individuals contacted (Appendix 8).
 

4. 	 Condensed team itinerary (Appendix 10).
 

5. 	 Bibliography of principal reports and documents
 

consulted (Appendix 9).
 

6. 	 Technical reports of the -two technical-specialist 

team members, Drs. Eberhardt and Davis (Appendices 

6 and 7). 
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IV. External Factors
 

The key external factor affecting both the rationale for
 

and the progress of this project is the continuing tension between
 

Israel and its Arab neighbors (including Egypt) in the Middle
 

East. As is generally known, this tension showed signs of dimin

ishing when the Camp David agreements were reached in 1979 and
 

because of subsequent developments in 1980 and 1981.
 

The Israel incursion into Lebanon in 1982, exacerbation
 

of tensions by subsequent events, the continuing Israeli occupation
 

of southern Lebanon to date (September 1984) and uncertainties
 

concerning the composition of the Israeli government, all have
 

had significant, and unfavorable, effects on the general atmosphere
 

surrounding the project. Nevertheless, cooperative activities
 

have continued,reciprocal visits of project personnel have occurred,
 

and joint working accordini to the project plan has moved forward.
 

At all levels contacted,- from high officials to farmers,
 

the hope was repeatedly expressed that a lessening of tension
 

would soon occur, and that cooperation between Israel and Egypt
 

at the working level would be accelerated.
 

Clearly, the external factors which have had the most influence
 

on the project since its approval are totally outside the control
 

of project personnel, or for that matter of the Agency. The
 

maintenance of contact and actual working connections during
 

a period of continuing tension speaks very well indeed for the
 

likelihood of project success as tensions in the area ease.
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V. 	 Key Project Assumptions
 

A. 	 Summary
 

To summarize, all key assumptions expressed in the
 

Log Frame of the project, as approved, appear to be valid.
 

A minor exception is that Assumption 014 of "Outputs" indicates
 

that time (presumably the 5-year project period) is sufficient
 

to identify development potentials of the research material.
 

A more detailed comment on this assumption will be made below.
 

B. 	 Inputs
 

1. Loe Frame Statement: "Technology, skills, commitments
 

and financial resources available are sufficient for the project."
 

2. Comment: These assumptions seem entirely valid.
 

In particular, technology and skills demonstrated probably have
 

exceeded original expectations.
 

C. 	 Outputs
 

1. 	 Log Frame Statements:
 

'.--Resources and attitudes are such that cooperation
 

will 	proceed.
 

"--Research results will provide usable data.
 

"--Sufficient work has been done and technology
 

exists to provide tangible results.
 

"--Time is sufficient to identify potential."
 

2. Comnents: The team finds no difficulty with
 

these assumptions, except for the "time" element which should
 

be clarified. The other assumptions have proven fully valid
 

and progress toward goals and purpose completely verifies this
 

appraisal.
 

The 5-year time period for the project, as originally approved,
 

clearly is insufficient to yield reliable research evaluation
 

of some signifidant objectives. Specifically, the late start-up
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caused by slow A.I.D.-USAID/Cairo transfer of funds delayed
 

planting of potential fodder crops by one full year. Three
 

years are required for establishment before grazing can begin
 

and two years of grazing data will barely be enough for preliminary
 

feasibility evaluation. An eight- to ten-year project time
 

frame (3 to 5 years extension on the original plan) would be
 

a sensible expectation for achievement of satisfactory research
 

evaluation of these obviously long-term, biologically limited
 

activities.
 

D. 	 Prolect Purpose
 

1. 	 Log Frame Statements:
 

"--Science professionals are able to cooperate
 

in research, disallowing political differences.
 

"--Plants can be produced to tolerate higher
 

levels of salinity.
 

"--Species are available to increase the production
 

of dry land fodder. 

"--Industrial crop species are available which
 

can be produced in arid conditions."
 

2. Comments: The above assumptions are fully valid
 

and do not require amendment. It is true, in regard to the
 

first assumption, that cooperation of scientists would be enhanced
 

if physical cooperation (i.e., trav,l between countries) were
 

made 	less difficult by special attention from security agencies,
 

etc. 

The third and. fourth assumptions, regarding availability
 

of suitable biological material, were repeatedly seen by the
 

team to be fully valid in actual field trials in both Egypt
 

and Israel.
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E. Program Goal
 

1. Log Frame Statement: "That cooperation between
 

people 	 can remove barriers to professional and eventual social
 

"
 interaction.
 

2. Comments: This assumption has been shown fully
 

valid by direct project experience. As an example, Israeli
 

scientists in particular expressed a desire for more actual
 

visits to Egypt. Moreover, Israeli administrators went to consid

erable lengths to stress the great improvement in scientific
 

cooperation within Israel (between different institutes) which
 

the project has engendered.
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VI. Progress Since Project Inception
 

In the recommended evaluation format, this section is listed
 

as "Progress since Last Evaluation". The evaluation reported
 

here is the first for the project, therefore all progress is
 

"since project inception."
 

Most of the identifiable progress is reported in other
 

sections of this report. The achievements to date can be summarized
 

as follows:
 

A. 	 Overall Structure
 

1. A workable, effective project management system
 

has been put in place.
 

2. A trilateral steerihg committee is in place and
 

meeting regularly.
 

3. 	 Each participating country has organized an effective,
 

multi-institutional project structure,-and scientists are cooperating
 

well.
 

4. 	 Satisfactory direct links have been established
 

between scientists of the two countries (though more activity in
 

this regard is needed).
 

5. Contacts with farmers, other agricultural groups,
 

and nomad herders are excellent in both countries.
 

B. 	 Saline Water Component
 

1. Israel. The following research or activities
 

are underway.
 

a. 	 Studies of the effect of salinity on nitrogen
 

uptake.
 

b. 	 Selection of melons and tomatoes for salinity
 

tolerance.
 

c. 	 Genetics of salinity tolerance.
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d. Agro-management of crops irrigated with 

brackish water.
 

2. 	 ERyPt 

a. 	 Screening.crops, under field and greenhouse
 

conditions, for salt tolerance. 

b. 	 Breeding salt-tolerant varieties, especially
 

of melons and tomatoes.
 

c. 	 Identification of markers associated with 

physiological tolerance to salinity. 

d. 	 Agro-management techniques under saline 

conditions, with special emphasis on deep-sand
 

culture at the practical level.
 

C. 	 Fodder/Livestock Componemt 

1. 	 Israel
 

a. 	 Screening potential fodder species.
 

b. 	 Extensive grazing trial on Atriplex and 

other shrubby species, using sheep. 

C. 	 Survey of grazing practices among Bedouin. 

2. 	 Egpyt
 

a. 	 Nursery establishment at Nubeiria, to propagate
 

species with fodder potential under arid
 

conditions.
 

b. 	 Early establishment of Atriplex nummularia
 

and a few other species, in a large field
 

site at Fuka, to make grazing trials possible
 

in 1986. 

C. 	 Improvement of iucai goars by introducing 

Damascus and Nubian bloodlines. 

d. 	 Survey of Bedouin grazing practices, closely
 

coordinated with the Israeli survey.
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D. 	 Industrial Crops Component
 

1. 	 Israel 

a. 	 Seed collection of potentially useful species. 

b. 	 Establishment of f-eld trials of selected
 

species at two locations.
 

c. 	 Literature survey and analysis of potential
 

for fuel-producing plants.
 

2. 	 Egypt 

a. 	 Establishment of nursery for propagating
 

plants (some seed received from Israel).
 

b. Establishment of two field trials, one in 

coastal area, one in a remote oasis. 

E. Training 

Two Egyptian students are studying in Israel and two 

more in the United States. 

Israeli scientists are spending sabbaticals at U.S. institutions
 

involved in the project 
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VII. Inputs
 

A. 	 Plan
 

Specific inputs proposed for the project are shown
 

in the log frames at Appendix 1. 

Budget summary and estimated host country contributions
 

are shown in Appendix 2. 

B. 	 Input Performance
 

At the time of the evaluation (September 1984), no
 

significant shortfall in planned inputs is apparent. In fact,
 

and
contributions from host countries, in terms of facilities 


manpower, appear to have exceeded the planned levels.
 

As previously mentioned, availability monetary input from
 

A. I.D. funds was seriously delayed at the beginning of the project. 

This delay resulted from the required, but somewhat awkward 

procedure involved in converting U.S. dollars to foreign -urrency, 

especially Egyptian pounds. Several months elapsed between 

the time that SDSU Foundation initiated funds transfer and the 

time that money actually was on hand in Egypt. As a result, 

planned field operations for the 1982-83 growing season could
 

not 	 be carried out, and major portions of the project therefore
 

had nearly a full year delay imposed.
 

It also appeared to the evaluation team that the project
 

budget is insufficient to adequately sustain the level of works
 

actually underway. Severe inflation, particularly in Israel,
 

has exacerbated this situation. Substantial increases in travel
 

runds, particularly for mutual visits of investigators back
 

and forth between Egypt and Israel, would greatly enhance project
 

performance.
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C. Recmmen ations 

to insure timeliness
1. Every effort should be made 


in the flow of 	funds to field project operations.
 

AID/W and SDSU should seriously consider substantially
2. 


increasing project funds for the remaining period of the present
 

project. An increase of approximately $250, 000 per year is
 

suggested.
 

the project (which appears essential
3. 	 Any extension of 


be met) should be at a sharply
if the project goal is truly to 


increased funding level.
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VIII. Outputs 

Since the project log-frames do not specify any time-frame
 

for outputs, other than end-of-project status, the evaluation
 

team found some difficulty in comparing the "objectively verifiable
 

indicators" of the log-frame with observed performance. The
 

tabular presentation below, therefore, should be read with this
 

fact 	in mind.
 

A. 	 General 

Project outputs, in general, seemed satisfactory. 

As expected for a research project, virtually none of the outputs
 

were completed, and the accumulative nature of research makes 

evaluation of the output rate difficult.
 

B. 	 Bottlenecks and Delays
 

The major delay in project activities occurred at
 

the beginning when funds for Egypt, though received by SDSU,
 

could not be transferred through the complicated USAID money-exchange
 

mechanism in time for field planting activities to begin during
 

the short rainy season. This resulted in a full year's delay
 

in many of the component activities.
 

C. 	 Time Frame
 

As stated in several other parts of this report, the
 

review team is convinced that the five-year time frame set for 

this project is too short. The one-year delay mentioned above
 

accentuates the need for extension.
 

The recommendation (set forth in more detail in XIII. below)
 

is for extension of the project to at least an 8-year total
 

period (3-year extension), without substantial change in the
 

output expectations.
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--- ---------------------------------------- ------------

--- ------------------------- ---------------------------

---- ----------------------------------------------------

D. Tabular Appraisal of Outputs
 

Mid-Term Apparent Condition
End-of-croject 	Expectation 


V. General Project
 

a. 	3 held, 1 planned
a. 	15 "joint meetings" 


b. 	At least 20 shown to team

b. 	30 reports or phpers 


c. 	Already achieved
c. 	At least 3 types of 

plant materials
 

d. 	At least 12 student d. 4 students, 5 staff
 

exchanges
 

2. Saline Water
 

a. 	Already well-achieved
a. 	Increased Knowledge 


b. 	 Improved plant varieties b. In process of development
 
but not yet available
 

Pasture and Livestock Improvement
3. 


a. 	Not yet noticeable
a. 	Increased fodder 

production
 

b. 	Not yet noticeable;
b. 	Increased milk from 

potentially possible
Barki goats 


c. 	Not yet achieved
c. 	Improved wool from 

desert sheep
 

be 	apparent
d. 	Increased meat production d. Beginning to 

in crossbreds
 

Better knowledge of e. Significantly improved
e. 

fodder shrubs
 

f. 	Not yet determined
f. 	Response Of sheep to 

shrubs
 

4. Industrial Plants
 

a. 	At least 4 identified as 
a. 	2-3 species; identified 


as useful potentially useful
 

b. 	Facilities and techniques b. Completely available in
 

new species Israel, partially available
to 	evaluate 

in-Egypt
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to 	test c. Available in Israel,
c. 	Technical staff 

partly available in Egypt
these plants 


d. 	2 meetings held to date
d. 	7-8 meetings of 

cooperating scientists
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IX. 	 Purpose
 

A. 	 Approved Project Purpose
 

"To conduct cooperative research, between Egyptian
 

and Israeli scientists, to improve production of specialized
 

arid lands for agricultural
arid 	lands, agricultural crops and use of 


production."
 

B. 	 Progress toward End-of-project Status Conditions
 

1. Summary. Four end-of-project status (EOPS) conditions
 

were set out in the project log frame. Progress toward all
 

is considered satisfactory 	 to excellent, considering the time
 

elapsed, the essentially long-term nature of most of the research,
 

and delays occasioned by slow flow of project funds, as discussed
 

above. Details follow.
 

2. 	 EOPS 1.
 

"Joint 	participation in professional exchanges."
 

well, since frequent
This 	 condition has already been met 


visits between Israeli and Egyptian lead scientists
reciprocal 


are occurring. Meetings of all principal investigators have
 

been 	held at San Diego, CA and Marsa Matruh, Egypt, and a third
 

meeting is planned for Israel in the near future.
 

Some Israeli scientists expressed the concern that not
 

enough "working level" (i.e., junior scientist) reciprocal visits
 

have been made. The evaluation team, recognizing political
 

tensions which have been severe since mid-1982, believes that
 

progress in exchanges has been very good. It agrees, however,
 

that more exchanges should occur, and recommends:
 

a. 	 that ample budget funds be provided for
 

such 	visits.
 

b. 	 that senior officials encourage reciprocal
 

visits between the more junior scientists.
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A highly encouraging aspect is the current presence of
 

two Egyptian project junior scientists in training at Ben-Gurion
 

University of the Negev, in Israel. Two more are in training
 

in the United States, and several Egyptian and Israeli senior
 

scientists have had orientation/training visits to U. S. institu

tions.
 

The team believes that training aspects are important,
 

and recommends further use of this tool to further project achieve

ment.
 

3. 	 EOPS 2.
 

"Crops that can be successfully irrigated using
 

saline water."
 

Excellent progress toward this objectives is being made
 

in both countries, and information, techniques, and germ plasm
 

plant materials are being exchanged.
 

Specifically, both countries show success with melons.,
 

tomatoes and some fruit crops, using somewhat different techniques.
 

Israel, which emphasizes a rather sophisticated drip irrigation
 

system, is using saline water also on peanuts, asparagus, grapes,
 

and some fruit and nut species, with fair success. Egypt, using
 

less sophistication but a highly ingenious system of sand-dune
 

cultivation, already has hundreds of acres in practical production
 

of melons and tomatoes, in the sea-shore sand dune belt.
 

4. 	 EOPS 3.
 

"Successful production of palatable dry land
 

fodder species and improved small animal production potential."
 

Here again, quite satisfactory progress is being made despite
 

serious delays in beginning field work because of slow funds
 

flow and highly unfavorable weather conditions.
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Both countries have established nurseries, and exchanged
 

plant and seed materials, of promising drought-tolerant shrubs
 

and forage plants. Special emphasis is being placed on shrubby
 

species of Atriplex, which have shown promise in Australia and
 

elsewhere.
 

The Israeli field trials, established in 1982, will be
 

ready for first grazing experiments after the rainy season in
 

early 1985. Egypt has a large experimental area planted, but
 

since planting was delayed until 1983, no significant grazin,
 

can be undertaken until 1986.
 

Egypt is placing heavy emphasis on crossbreeding the local
 

Bedouin ("Barki") goats with "Damascus" and "Nubian" strains,
 

to improve productivity. The work is being conducted not only
 

at experimental stations, but also in the B douin flocks directly.
 

Results are highly encouraging and the'improved types are accepted
 

well by the herdsmen.
 

Israel has thus far not undertaken much improvement work
 

with goats. Scientists from both cbuntries agree that the indigenous 

sheep are well adapted and productive, and do not foresee a 

near-term need for breed improvement. 

5. EOPS 4. 

"Identification of industrial crops with potentia2
 

production value."
 

Excellent progress toward this objective is apparent
 

in both countries, partially because scientists have been able
 

to itilize information and experimental materials from earlier
 

projects supported by other funds. Both intensive nursery/laboratory
 

studies and larger scale field trials are underway, in both
 

countries. Egypt has two major field sites, one on the Mediterranean
 

coast and one'in a remote oasis Inot seen by the team). Israel
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in the Negev 	 Desert
 
Beer Sheva and 	another deep
has a site near 


(also not seen).
 

in the two
different

Specific objectives are slightly 


a production

countries, though related. Egynt. with local of
 

crops like jojoba.

ha- emphasized specialty


petroleum products, 


"plant
emphasis on 

Israel, lacking petroleum, has put heavy 


Of these, Euphorbia,
producers.
petroleum (hychrocarbon)" 


most thoroughly investigated.

Calotropis, and guayule have been 


show good production levels by several
 
Preliminary results 


co be solved.
 
species, but serious economic problems remain 


Validity of EOPS ConditionsC. 


EOPS conditions
 
The review team believes that the 


are still valid, and

approved project paper


as stated in the 


when adequate time
 
well conditions which should.Oxist
descri'be 


for project performance has elapsed.
 

for EOPS Achievement
D. Time-Frame 


Realistically, the 5-year time frame presently approved
 

of the stated
realization
for the project cannot permit full 


The biological cycle involved,
 
EOPS conditions 2, 3 and 4 above. 


rainy season limiting plant growth and
 
with a single, 	short 


3- to 4-year establishment period required 
by many
 

grazing; the 


2 years grazing or industrii
 
the. plant species; and a minimum of 


10 years
 
of 


a total of 8 	to
indicate that
evaluation trials, all 


the stated
 
will be required for truly satisfactory attainment of 


done by the scientists or adminis
 
EOPS conditions. Nothing can be 


speed up this process.
trators to 


E. Recommendations
 

The team recommends:
 

present, toward
be continued as at
1. 	 that work 


an extended
ill stated EOPS conditions, but that 
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project time-frame (to at least 8 years total,
 

preferably 10) be approved in the near future.
 

2. Additional funding, on the order of $250,000
 

more per year, would greatly enhance the attainment
 

of EOPS 1 (scientific collaboration and exchange).
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X. Goal 

A. Approved Program Goal 

"To achieve cooperation between Egypt and Israel in 

scientific research, with interaction between scientists and
 

technical professionals."
 

B. Current Status and Progress
 

As already indicated in IX above, cooperation, within
 

the project framework, between the Egyptian and Israeli principal
 

scientists is already well advanced. More efforts need to be
 

made to broaden and deepen cooperation among the more junior
 

scientis.t t.; indications, this will develop and grow
zs, but all 


as the project matures.
 

A clear "spread effect" of this project, and an indication 

of its perceived success, is the very recent (September 1984) 

formulation of a new trilateral project, "Patterns of Agricultural 

Technical Exchange and Cooperation." This project, to be funded 

by A.I.D. at $3.49 million for 4 years, combines efforts of 

the Egyptian Ministry of Agriculture, the Hebrew University 

of Jerusalem and the Israeli Ministry of Agriculture, and the 

United States Department of Agriculture. Close relation to 

CALAR, but no project overlap, is expected from this new project.
 

C. Reasons for Current Status
 

The review team considers that dedicated efforts by
 

project personnel at all levels, and by senior administrators
 

in both the Egyptian and Israeli governments, have contributed
 

to the excellent status and bright prospects for project success.
 

This is all the more true because severe new tensions arose
 

in the Middle East after the project was approved, and have
 

continued to the present time with little alleviation. If a
 

significant decrease does occur in tensions between Israel and
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its neighboring countries, even more satisfactory and rapid 

prrogress toward the program goal can be expected. 

D. Recommendations 

The team's operating recommendations have essentially
 

been stated in earlier sections of this report. Enthusiastic
 

support by A.I.D. officials for this and related projects is
 

likely to have a beneficial effort on project progress.
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XI. Beneficiaries
 

A. Population Sector's Benefitting
 

This 	project has implications for international relations
 

of A.I.D. project benefici
which go far beyond the normal range 


working between Israeli and Egyptian
aries. If, in fact, close 


achieved and sustained on a 	continuing
agricultural scientists is 


basis, the project is almost certain to influence national policies
 

in the two countriescountries, and possibly in other Middle East 

as well. 

Pragmatically the optimistic situation expressed above 

will be likely to occur only if both countries, at the policy 

national interests in continuing level, perceive significant 


there is good reason for 	 believing
collaboration. At present, 


the case, on at least two grounds:
that this may actually be 


It is clear that each country can learn from the
1. 


the other country, as it relates
technology and practice in 


to arid land agriculture.
 

have a major problem concerning
2. 	 Both countries 


their nomadic (Bedouin) populations. Though
development of 


the specific cases are slightly different, each country currently
 

has considerable political concern regarding the situation of
 

this project, and a recommended followthe Bedouins. Through 


below) sign icant and favorable impacts
on component (see XIII. 


on Bedouin life are likely to be attained quickly.
 

From the above, it may correctly be deduced that this project
 

will benefit not only scientists and policy makers, but is likely
 

to have quite direct, favorable effects on the life of Egyptian
 

small farmers, Bedouins in both countries, and the members of
 

chief settled agriculturists
Israeli kibbutzim, who are presently the 


in the Negev.
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B. 	 Nature and Focus of Benefits
 

In its limited time frame, the review team did not
 

have the capability of making a detailed assessment of benefits
 

by production estimates, monetary value, or areas to be involved.
 

However, some relevant statistics were presented, and these
 

appear to amply justify the technical efforts, quite apart from
 

any effects on overall national relations, etc.
 

1. 	 Egyptian Small Farmers
 

The team saw practical work, at the farm level, in sand-dune
 

culture using saline water. Over half a million acres of the
 

Egyptian north coast, from Alexandria east almost across Sinai,
 

potentially could be brought under cultivation of salt-tolerant
 

food plants by this method. Something approaching 6,000 acres,
 

in a limited area between Alexandria and the Nile Delta, already
 

are being used in this way. The potential effects on food pro

duction, are obviously large.
 

2. 	 Israeli Kibbutzim
 

Israel has made a determined effort to es.tab'.ish kibbutzim
 

in the Negev. Several are operating successfully; more are
 

planned, since this is virtually the only land available to
 

absorb new immigrants, to deal with population growth, and to
 

replace agricultural land lost to urbanization.
 

It is estimated by Israeli authorities that 100,00 acres
 

or more of arid land lies over brackish (somewhat salty) underground
 

water sources which might be used for crop production. If in
 

fact this area could be brought under economically-viable cultiv

ation, it would have a major effect on the future capacity and
 

stability of Israeli farm production.
 

3. 	 Bedouins
 

This traditionally-oriented, nomadic group numbers
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of Egypt, 'an estimated
at least 250,000 in the Western Desert 


and at least 50,000 in the Israeli Negev.
280,000 in Sinai, 


Tribal links and migratory patterns are such that Bedouin ties
 

reach into neighboring countries (Libya, Jordan, etc.) as well.
 

The long-established Bedouin bases of sustenance and income
 

were camel caravans and migratory herding. Caravans have become
 

obsolete, and herding in the traditional pattern is beset with
 

problems such as overgrazing, border restrictions, and lack
 

of technological progress. Particularly in Israel, it appears
 

necessary that the Bedouin adopt settled agriculture, at least
 

in part, if they are to survive.
 

Research proposed and underway in the CALAR project is
 

directly aimed, in part, at improving animal production and
 

living standards of the Bedouin. A proposed add-on sub-project
 

(see XIII below) would have an even greater and more rapid effect
 

on these people.
 

C. 	 Possible Svread Effect
 

Results from project research would be likely to be
 

directly applicable in nearby countries of the Middle East.
 

Principles developed would be useful in arid land agriculture
 

throughout the world. Equally important is the pattern of coop

eration between national groups, even where serious tensions
 

exist.
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XII. Unplanned Effects
 

Israeli scientists in particular, commented to the evaluation
 

team that this project had provided a unique stimulus to intra

country cooperation among scientists from different Israeli
 

universities. Although such comments were not volunteered by
 

the Egyptian group, it appeared likely that this effect also
 

was being felt in that country. This is likely to have a positive
 

influence on agricultural research in both countries, and on
 

the direct transfer of research results to form practice.
 

These effects are considered to be entirely favorable.
 

They require no change in project design or operation, but should
 

be encouraged wherever the opportunity to do so is presented.
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XIII. 	LESSONS LEARNED
 

Relation to Other Development Problems
A. 


project has already
In the opinion of the review team, this 


that meaningful, collaborative 
 research 	 can be
 
demonstrated 


even from countries with a considerable
fostered between scientists 


as such cooperation
history of political hostility. Insofar 


to
 
may lead to the easing of regional tensions, and also lead 


and consumers, it is

findings of practical benefit to farmers 


an excellent model.
 

team believes that the highly professional but low-key
The 


and the particimethod of 	working by the U.S. contractor (SDSU), 


pation of 	a private foundation (the Hansen Trust) have been
 

significant factors contributing to project success thus far.
 

evidence of sensitivity'-to national concerns
There is every 


and as a result almost all
 
and potential tension-producers, 


expected difficulties have been avoided.
 

B. 	 Desirable Follow-on Activities
 

aware of the special
The team was repeatedly made 


Bedouin population.
concern in both countries for needs of the 


nomads find themselves
these traditional
As outlined above, 


need for major change, anu neither the required

caught up in a 


has to .date -been
information nor an adequate transfer method 


to help them meet this need.
available 


Fortunately, Egypt and Israel, with SDSU and the Hansen
 

Trust, have developed a plan for a collaborative demonstration
 

and technology transfer activity directed specifically at Bedouin
 

a 5-year period to begin
needs. This "project," planned for 


as soon as approved, requests $2.5 million additional support,
 

primarily 	for the establishment and operation of demonstration
 

33
 



and training centers directly in Bedouin territory in both coun

tries. Active Bedouin participation has already been assured
 

by responsible tribal leaders. The team met with leading Bedouins
 

in both countries, and is convinced that the proposed activity
 

is sound and should be approved and funded at an early date.
 

C. Evaluation Hethodology
 

The team considers the methodology and general approach
 

of this evaluation to be satisfactory. Time allowed was quite
 

short, and a few more days in each country could likely have
 

contributed to a more thorough appraisal.
 

It is suggested that evaluation/design of the proposed
 

add-on, and the next evaluation of the overall project, should
 

include at least a proportion of persons familiar with the project.
 

D. Recommendations
 

1. AID/NE Bureau is strongly recommended to approve
 

and fund the proposed Bedouin demonstration and technology transfer
 

activity. This should be done as an "add-on" to the present
 

project and not as a separate operation.
 

2. It is now time for AID and the project participants
 

to begin planning for at least a 3-year extension of the main
 

project. If the Bedouin project is approved and funded early
 

in calendar 1985, for 5 years, a 3-year extension of the original
 

CALAR project would result in all components having the same
 

targeted completion date.
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XIV. 	COMMENTS/REMARKS
 

The team has no particular comments or suggestions, other
 

than those set forth above. It found the reception and arrangements
 

for its visits smoothly and efficiently handled by all concerned.
 

We were particularly impressed with the knowledge and abilities
 

exhibited by Dr. Mohamed el-Assal (SDSU Program Coordinator)
 

and the two Technical Coordinators for the participating countries,
 

Dr. Adel el-Beltagy of Egypt and Dr. Yosef Mizrahi of Israel.
 

Dr. Hizrahi perhaps deserves a special recognition because he
 

was in the first week of assignment to the project, replacing
 

Dr. 	Dov Pasternak who will be on sabbatical leave.
 

All attachments are submitted as "Appendices" and are listed
 

in the report outline.
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APPENDIX 1
 

LOG FRAMES FOR MAIN PROJECT AND SUB-PROJECTS
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Appendix 1 

PROJECT DESIGN SUMMARY
 

LOGICAL FIRAMEWOIRK
 

Arid Lands Agriculturai Ilesearch program
Project Title: 


IMPORTANI ASSUMPTIONS
MEANS OF VERIFICATION 

OBJECTIVELY VERIFIABLE INDICATOIIS 


NARRATIVE SUMMARY 

Assinptions for achieving goal
Measures of Goal Achievanent: InteractionPtxorawn or Sector Goal: The 	 within as well as outside program 0 Observations by program staff targets: That cooperationbroader objective to which this both 


between people can ruove
 
project contributes: Cooperation auspices and continuity of these 

of events, such as paper, barriers to professional and 
between Egypt. and Israel In interactions ulxn program completion. * Records 

eventual social interaction.reports, etc.
scientific research with interaction 
between scientists and technical 
professionals. 

Assumptions for achieving
Project Purpose: Conduct cooperative Conditions that will indicate purpse has 

i. 	 Cooperative participation purpose:
Israeli been achieved: End of project status:research between Egyptian and 

1. 	 Science professionals are 
of 1. Joint participation in professionalscientists to improve production 

2. 	 Selected plant growth and vigor able to cooperate in re
specialized arid lands agricultural exchanges. 

search disallowing political 
crops and use of arid lands for j2. Crops that can be successfully indicators 

3. 	Measure weight gain and plant differences.irrigated using saline water.agricultural production. 2. 	 Plants can be produced to
3. Successful production of palatable materials produced 

dry 	 land fodder species and improved 4. Plant growth, vigor and processed tolerate hiher levels of 
salinity.uaill animal production potential. materials results 

materils 	 available to Incrcaseresltsi3s 

4. 	Identification of industrial crops production of hy land Ladder 

with potential production value. 4. 	Industrial crop species are
 

available which can be
 
produced in arid conditions.
 

Assisutnations for achieving
O t its; 	 IMaitude of Outputs; 15 meaetings during 

1. 	 Continuity of professional coop- program. Progr;un reports and outcome of outputs; 
external evaluations will indicate 1. Resources and attitudes are 

eration, joint research projects. 30 report segments or papers during 

results. 
 such that cooperation will

2. 	 Data from development of adapted program. 
proceed.Minimum of three types of plant materials,species/varieties. 

2. 	 Research results willexchanges during3. 	 Information on production of Minimum of 12 student 
provide usable data. 

selected crops, 	 the program. 
3. 	 Sufficient work has been 

4. 	Production of plant materials 
done and tecluology exist

for 	replication. 

to provide tangible results.
 

5. 	Trained production/research staff 

4. 	Tine is sufficient to

6. 	 In roved prxluction frum desert 
identify potential.
adapted sheep and goats. 


Asst mpttons for providing i.nl!-.
In xirr Impluimnttttion Target (Type and Quantity): 

Tnatoes, melons (plus other selected Records of participating Technology, skills, c01imitumi t-.
1. 	Professional, techmical resource 1. 


saline irrigation. institutions, external evaluators, and financial resources
Specialists. 	 spe.-cies) for 
and 	other sjpecies for fodder published reports and on-site available are suflivlent for 

2. 	Projtct admlnistration. 2. Atriplex 
visits and project dotumentation. this project.. 12I1uirmunnt. suipplies, research develojhmint. 


[ncilltles. 3. SeIectod variety of possile
 

I. 	 Stite! o the arL tethnical inhistrial crups for introductory
 
Ii tInt t inn. W"*.
 

mad 	she:p . 
4. 	 Ua.lt goats 



PROJECT DESIGN SUMMARY
 

LOGICAL FRAMEWORK
 

Saline Water for Production of Crops In Arid Lands (Continuation)
Project Title: The Use of 


IMPORTANT ASSUMPTIONS
 
NARRATIVE SUMMARY 


MEANS OF VERIFICATION
OBJECTIVELY VERIFIABLE INDICATORS 


Assumptions for prmviL,g
Inputs: Implementation Target (Type and Quantity):" 

inputs:
Ain Shame University and
Years1. Field and laboratory facilities Man - 1. 

in 8 6 Research scientists Ministry of Agriculture reports. 1. The project will require a 
of the Institutes involved high level of both in5 Techniciansthe project; Ain Shame 17.5 

country and betwen-countries 
University and its experimental 10 Field workers 2. On-site visits. 

cooperation.

at Shalakan and the Salinity Vehicle irrigation equipment, equipment forfarm 

2. Experimental sites willLaboratory at Alexandria. mixing salts, field salinity detectors. 
reflect the conditionsfielq chemicals,2. Experience and expertise of water culture set up, 
prevailing in the areas 

scientists of the participating salts, laboratory supplies. 
to be developed.

institutes in agrcmnnagement (See Budget) 
and breeding fo" salinity. 

3. External btdcmt. 



PROJECT DESIGN SUMMARY
 

LOGICAL FRAMEWORK
 

- I-nypLThe Use of Saline Water for Production of Crops in Arid Lands
Project Title: 


MEANS OF VERIFICATION
OBJECTIVELY VERIFIABLE INDICATORS
NARRATIVE SUMMARY 


Mea.jircs of Coal Achievement:lPrgram or Sector Goal: The 
Reports to the Steeringbroader objective to which this Increased omumercial production of 1. 


project contributes: tcratoes, melons and other crops with Cannittee. 

2. 	Annual progress reports.with
use 	of the saline water r-l'-e water irrigation.Develop the 


rt ources of the Israeli and 

3. 	Spot verification of progress.
Egyptian arid -lands for crop 


production. 4. Periodical meetings by the 

research scientists involved, 


Project Purpose: 	 Conditions that will indicate purpose has 

1. 	 To develop appropriate been achieved: End of project status: 

1. 	Publication of production manualagrnomnaguiwnt procedures a. Increa.e-d knowledge an saline water 
for 	tomatoes. melons and other
under saline water irrigation. irrigation. 

crops with saline water

b. Plant varieties better suited for
2. 	To produce salt resistant under salinity.growth
varieties of important 

2. 	Use by the fanning comnunityvegetable crops. 
of the R &D results.
3. T futherdevlopthe 	 xisingexisting

3. 	 lb further develop the existing
of saline water
 

infrastructure 

research. 

4. 	Develop uses for drainage 

water and springs at Siwa. 


antputs: 	 Magnitude of Outputs: 

for 1. Salt resistant varieties of tomatoes, 1. Annual project evaluation. 
0 Optimal use of saline water 


irrigation of crops in the arid melons and other agricultural crops. 2. On-spot evaluation. 


lands of t. 2.Atrained team (2 scientists and 2.On-stproduction

2. 	 A 

Data to assist others in 2 technicians) on breeding for salt 

similar ure functions. resistance. 


* 	 Increased salt tolerance of 3. Production manual for saline water 

selected cr)ps. irrigation in arid lands. 


IMPORTANT ASSUMPTIONS
 

Assumptions for achieving goal 
targets: 

1. 	The R & D goals are in line 
the econrnicol 

structure of the regions 
settlaents.
 

2. 	 The crops and procedures to 
be developed should suit the 
local climatical and other
 
production conditions.
 

Assiantions for achieving 
purpose:
 

1. 	The agrumrnagunent 
procedures will be made 
available to the farmig 

2. 	The varieties will be 

superior under salinity tovaetis. 

3. 	Research facilities will be
iit~roved in relation to 
pree nst ati
 

present status. 

hs.mn)tlons for achiein
 
outputs:
 

1. 	Thrare is a need to supply
infonnation and 

salt resistant germ plnn 
for the develoinunt of the
 
saline water resources.
 

2. 'lTe II& D progran will be
 
designed to nL-t!L these needs 



PROJECT DESIGN SUMMARY
 

LOGICAL FRAMEWORK
 

The Use of Saline Water for Production of Crops 
in Arid Lands (Continuation)
 

Project Title: 


IMPORTANT ASSUMPTIONS
MEANS OF VERIFICATION
OBJECTIVELY VERIFIABLE INDICATORS
NARRATIVE SUMMARY 


Assumptions for providing
and Quantity):Imlementation Target (TypeInputs. inputs:I. Ben-Gurion University reports. 

Man - YearsI. Field and laboratory facilities 1. The project will require a 
8 6 Research scientistsof the institutes involved in high level of both in2. Onsite visits,5 Techniciansthe project; the Agricultrual 17.5 country and between-countries 

Field workersResearch Organization and the 10 cfrperation.
irrigation equipient, equipnent for

Applied Research Institute. Vehicle 
2. Experinwntal sites will 

field salinity detectors,
2. Experience and expertise of mixing salts, reflect the conditions

field chemicals,scientists of the participating water culture set up, the areasprevailing in 

institutes in agronmnagnent salts, laboratory supplies, be developed.
to 
and breeding for salinity. (See Budget) 

3. External budget. 



PROJECT DESIGN SUMMARY
 

LOGICAL FRAMEWORK
 

Arid Lands - IsraelThe Use of Saline Water for Production of Crops in
Project Title: 


IMPORTANT ASSUMPTIONS
MEANS OF VERIFICATION
NARRATIVE SUMMARY 	 OBJECTIVELY VERIFIABLE INDICATORS 


Assumptions for achieving goal 
or Sector Goal: The Measures of Goal Achievement:Program 

1. 	Reports to the Steering targets:

broader objective to ivhich this Increased camrerclal production of 

project contributes: tomatoes, nelons and other crops with Comnittee. 1. The R L D goals are in line 

sith the ecomicalirrigation. 	 2. Annual progress reports.
Develop the use of 	the saline water saline water 

structure of the region's 
resources of the Israeli and 

3. 	 Spot verification of progress. settlanents. 
Egyptian arid lahds for crop 
product ion. 4. Periodical meetings by the 2. The crops and procedures to 

research scientists involved, be developed should suit the 
local climatical and other 

production conditions.
 

Assumptions for achieving
Project Purpse: 	 Conditions that will indicate purpose has 

purupose:
1. 	 Tb develop appropriate been achieved: Eid of project status: 

1. Publication of 	production manual 1. The agromanagmenta. Increased knowledge on saline wateragromnnagement procedures 
procedures will be 	madefor tomatoes, melons and other to the faring 
c maunity of the area.under saline water 	irrigation. irrigation, crops with saline water available 

for irrigation.
salt resistant b. Plant varieties better suited 


varieties of important

2. 	 To produce growth under salinity. 

2. 	 Use by the faning coinnity 2. The varieties will be
vegetable crops. superior under salinity toof the R k D results. 	 existing varieties.3. 	 To further develop the existing 


of saline water
 
infrastructure 

3. 	Research facilities will beresearch. 

improved in relation to 
present status. 

Asstnptlons for achieving
Ot.put.s: 	 Magnitude of Outputs: 

1. Annual project 	evaluation. Outputs:of tomatoes,1. . Salt resistant 	varieties" Optimil use of saline water for 


irrigation of crops in the arid melons and other agricultural crops. 2. On-spot evaluation. I. There is a need to p

production information and

2. 	A trained tem (2 scientists andlands of rul. salt resistant gemn pla--n 
" Data to assist others in 2 technicians) on breeding for salt for the develolinent of the 

similar use functions. resistance. saline water re.Axii'ces. 

" 	 Increased salt tolerance of 3. Production manual for saline water 2. The R L&D program wiIl Ibe 

selected crops. irrigation in arid lands. desiged to mneet these needs 



PROJECT DESIGN SUMMARY
 

LOGICAL FRAMEWORK
 

Pasture and Livestock Improvement Program - Egypt (Continuation)Project Title: 


INDICATORS MEANS OF VERIFICATION
NARRATIVE SUMMARY 	 OBJECTIVELY VERIFIABLE 


Outpts: Magnitude of Outputs: 

Field and nursery obserwation and 
0 Quantity and seasonal distribution of 0 

1. Increased fodder production of 


ruin-fed pastures In northern fodder production. verification. 


Egypt. 	 * Quality of fodder production by improved 0 Measures of milk, lamb, kid and 

weight yield.types and fertilization, etc.
2. 	Increased production of amall 

Increase milk production to approximtely 0 Measures for wool quality
ruinants (sheep and goats). 

weeks lactation. 	 evaluation,3. Increased milk production by SO kgs114 

Improved Barki goats. 0 Increase lamb and kid production. 


4. 	Inproved quality of wool provided 0 Increase the price paid for desert .
 

to market. 


Inputs: 	 Implementation Target (Type and Quantity): 

0 	 Ministry of Agriculture repor-Ls* Expertise and experience of 0 	Tao research sites: Burg al-Arab 

project scientists in evaluations Matrouh. Evaluation of field data. 

and selection. 0 Fiv scieldst frotama oeeac 
frm animl 0 Camunications with researchRe 	serctfci es n Five research scientists 

* Research facilities near Burg al-	 production and frm pasture inprovement, scientists. 

Arab and Matrouh. 	 * Data fron Matrouh evaluation. 

* 	 External Budget. 0 


2-3 flocks for observation in first year.
" 	 Extrapolation of current 
research both local and regional.
 

IMPORTANT ASSUMPTIONS
 

Assumptions for achieving
 
Outputs. 

0 	 Geo-climatic conditions will 

trmin "nomia " over span of 
naverage rainfall - or 

supplcsmntal irrigation can
 

be 	 installed. 

* 	 Cooperation of sheep and goat 

producers has already been 
gained. 

* 	 Sites for research will be 
approved. 

Assumptions for providing inputs:
 

Cooperating agencies in Egypt
 

h 	 andhooproved search h 


cooperating scientists have
 
agreed to share data and
 
government has granted pre

liminary approval to selection
 

of 	sites.
 



PROJECT DESIGN SUMMARY
 

LOGICAL FRAMEWORK
 

Project Title: Pasture and Livestock Improvement Program - Egypt 

NARRATIVE SUMMARY 


Program or Sector Goal: The 
broader objective to 'b4icWthis 
project contributes: The improve-
ment of rain-fed pasture conditions 
and productivity of sheep and goat 

herds In northern Egypt through the 
collaboritive/cooiperative research 

efforts of Egyptian scientists 

cooperating with their Israeli 
counterparts. 

Project Purlose: To achieve these 
K goals: 

1. 	 ConparItively examine the pro-
ductivity of natural pastures vs.dirvedy of turalpstrs.s
inproved pitstures.codtns 

2. Exmnine the behavior of native 
and some Introduced species in a 
nursery setting: for growth
and nutritiong 

3. 	 Examine the interaction betw=en 
plants and aninnls under grazing 
candlt Ions. 

4. Screen selected forage shrubs 
for salinity tolerance, 

5. 	Study the value of using 

haloliytes as fodder by shLep 
and gats. 

6. 	I prove the prxduction potential 
of the desert [Lrkt goat and 

uep f nriiiIncrea-ed fodder 
pixxuction tuid genetic improve
n tL of .hu aminIls. 

7. 	 Uvaliate the proiluctivity of 
Iirk shILuvp and goats under 
hior'txle'rs coIl I tions as i)bisic 
il|ln~m itlot ;uld 1);L"sc line tt|a 

for Ither activities.
 

8. 	I-Lih1 ish a vAsol grading 

OBJECTIVELY VERIFIABLE INDICATORS 


Measures of Goal Achievement: Increased 
capacity of rain-fed range/natural pasture 
under arid conditions and provide satisfac-
tory nutrient levels for appropriate 
stocking rates and hence iiprove livestock 
pro luct ions and reduce "over grazed" 
corlitions. Increase in the milk 
prr luction ability and wool quality of 
arid adapted types of sheep and goats. 

Conditions that will indicate prupose has 
been achieved: End of project status: 
0 Increased fodder/pasture production 

in 	 200 - 250 inn rainfall climatic 

environment. 
0 Increased milk production of desert

adapted ilark goat. i odstnd 

uproved wool quality fron desert 
apted sheep. 

0 Increused ladbing and meat 
production. 

MEANS OF VERIFICATION 


Increased cover and density of fodder 
plants on rain-fed natural pastures 
of 	Egypt's 200-250 inn rainfall area, 
reduced overgrazing evidence. 

Increased milk production and 
increased price from wool sales/ 
unit sold. Experimental station 

observation and extension follow-up 
with producers. 

a 	 Measures of plantdensity, vigor 
and regrowth under nursery. 

protected tures and grazedprocedurescondition. kidco 

0 	 Measure lanb and kid production
milk and wool production

in 	 experineutal and production 

conditions. 

IMPORTANT ASSUMPTIONS
 

Assumptions for achieving goal 
targets: 

6 	Cooperative research will 
enhance the ability of individ
ual research efforts through 
mutual support. 

0 Evaluation, selection and Jutno 
duction of high quality grasses 
and sribs will improve natural 
pasture and hence animal 
production in arid enviroments. 

SSelection and crossing will
 
improve milk productions and
 
retain desert adapted
 
characteristics.
 
Training will provide a better
 
grade of wool to be marketed.
 

Assumptions for achieving
 
purpos:
 

will
produesrusadr ssl re 

produce Wirubs and grasses ore 
drought resistant, of higher
nutritive value, better regruwtt
potential and can be produced 

in 200 -250 mm rainfall, with 
Mediterranean distribution 
pattern. 
Egyptian Nublan goat and Blarki 
goats can cross successfully
 
and enlarge Ilkrki goat mLlk
 
pixxluction potential.
 
S&lection of Baki sheep on
 
prouction criteria will
 

product i ine 
improve the production line. 
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PROJECT DESIGN SUMMARY
 

LOGICAL FRAMEWORK
 

Arid and Semi-Arid Regions - Israel 
Introduced Shrubs in Agro-pastoral Systems in 


Project Title: Evaluation of the Use of 


IMPORTANT ASSUMPTIONS
MEANS OF VERIFICATION
OBJECTIVELY VERIFIABLE INDICATORS
NARRATIVE SUMMARY 


Assxnpt ions for achieving goal
Measures of Goal Achievement:Prognun or Sector Goal: The 

Improved primary production of pastoral 1. Presentation of results in targets;
broader objective to W1ich this • 


project contributes: system. quarterly and annual reports. Selected fodder shrubs intro
in arid land agro-pastoralfoder hrub inducedIntrducton o 	 are expected to increase

of secondary production in 2. Verification of results in visits systems
Introduction of fodder shrubs in 0 Improvement 	

their primary production,
Of system in which supplements are given to the experimental sites.

existing agro-pastoral Systems tsiir primary production
Israel (and Egypt) to alleviate the to sheep. 	 orin meetings increase secondary production3. 	 Discussion of results
need for purchase of extensive replace purchased supplmennts,with the scientists involved in 
supplementary feeds and to reduce 0 Subsitiution of supplements in more 

serve as a stabilizing iactor inand secondary research.losses in a drought year or years. intensive pasture systems, 
the 	production systtms, avoidproduction remining unchanged. 
heavy losses in drought years.

lossed In 


drotght years.
 
* Reduction of costs and 

Assunptions for achieving
Project Purpose: 	 Conditions that will indicate purpose has 

rpose:
End 	of project status:

To determine the supplement or been achieved: 
fodder shrubs suggested i,1. 

Knowledge on managerit of fodder 1. 	 Results appear consistant over a The
substitution value of shrubs in 0 


reasonable length of time and 
 these experiments are drought
grazing systems managed at shrubs in various sheep grazing system 

drought years. 	 reliable enough to serve as a basis and salinity resistant;
different degrees of intensity and in 

shrubs. 	 for the inrovement of fodder palatable; capable of recovery
in the Negev. 	 R of sheep to 

in dry lands grazing after heavy grazing, to surviveproductioni of sh rubstish2. T develop a mnageentSon 	 Loughtoryears. not dependent onninal rainfall distribution.aia r cinof shrubs in terms of system., 	 ytmto utlzuoaes fage s s Contributionsystem teveoutile 
2. 	 They appear applicable in 

aniial prodction.in drought years. 

3 Response of shrubs to sheep in terms of caluwercial enterprises and can be
 

3. eto s he lraing.tfodder production under grazing extrapolated to other regions.inveffects of sheep grazing, conditions. 

and 	soil fertility on 
drought 

the production and regvAth
 
of shrubs.
 

4. 	To develop a production model
 
for application in other regions
 

5. 	 Exaunine response of pasture
 
grasses to enhanced nitrogen
 
supply. 

Assinq)tions for achieving
Outputs: 	 Magnitude of Outputs: 

-t 	 ts:Use. manigunent and contribution of Fodder shrub species resistant to dry-land 	 Preparation of the contribution of 

shrubs n terms of sheep weight, krid lands are capable of


fodder shrubs in sheep grazing conditions, rich n vitamins and protein, 


systums in arid lands. resistant to and recovering fram sheep lambing, etc. 
 lelding fodder to inprove 
of forage production rducry mid secondary production.grazing; contributing to secondary Measurement 

-educe suplumentury costs,
production in costs and losses by production either as supplement or as 	 manual on the use of forage shrubs 

production in situ of protein and replacement of expensive supplements. 	 In arid land agro-pastoral umages from drought years, etc. 

sn )rovIdLed that suitable material
vitamin rich fodder frm plants 

%aystas.buen selected and is
resistant to harsh dry-land 	 ws 

roperly managLKd.condit ions. 



I 

PROJECT DESIGN SUMMARY
 

LOGICAL FRAMEWORK
 

Project Title: Intixduction of Arid 	Lands Siwcies as Sources of Industrial Raw Materials - Egypt (continued) 

MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS
NARRATIVE SUMMARY 	 OBJECTIVELY VERIFIABLE INDICATORS 


Inputs: Implmantation Target (Type and Quantity): 	 Assumptions for providing inputs

" 	 Experience brought forth from 0 Gums, fuel ana latex prowmcing 0 Quarterly and annual reports. 0 Seeds for various plants are 
available to be collected.extensive work on jojoba and plants, 


other potential crops. r experience, data in
 

* Budgeted financial resources. 0 Two research scientists. 	 Site visits and previous reports their field will extrapolate
of research, 	 to the establishament of this 

research. 
and 0 Agricultural sorker.* Research sites near Matrouk 

Baherla Oasis. 	 0 Seasonal workers. 0 	 Facilities and personnel have 
* 	 Seeds collected from various * Research sites at Matrouh and been allocated and their 

sources. Baheria Oasis. avallibility verified. 

* 	 Data from other similar research
 
which can be extrapolated.
 



PROJECT DESIGN SUMMARY
 

LOGICAL FRAMEWORK
 

Project Title: Introduction of Arid Lands Species As Sources of Industrial Raw Materials - Egvt 

IMPORTANT ASSUMPTIONS
 
NARRATIVE SUMMARY 


MEANS OF VERIFICATION
OBJECTIVELY VERIFIABLE INDICATORS 


AssuMtions for achieving goal
The Measures of .Goal Achievement:Prvgrnm or Sector Goal; tests of targets:

broader objective to which this Identification or inprovenient of crops with Project reports laboratory 

project contributes: potential to enhance the economic use of products and field observation will Selected crops provide renewable 
natural sources of industrialwater and climactic be recorded in project report
Improve the economic potential of arid lands soil, 
raw 

exchange of pertinent data between verify interactive canponent. basis and enhance production ofthe use of arid lands resources resources and measurable interaction and correspondence and project papers will material on an econical 

through agricultural production arid lands. Cooperative research 
while Increasing the interaction Egyptian anud Israeli scientists. 

will buttress efforts of both 
between scientists of Egypt and 

with exchanges of data and 
Israel working on similar problems research results.
in their respective countries and 

supporting each others work.
 

Assumptions for achieving
Project Purpose: Conditions that will indicate purpose has 

Field observation of vigor, dry matter purpose: dpebeen achieved: End of project status: production, laboratory results of Sm lns bte
1. 	 To introduce and screen plant 

nue adaptedproduct testing, variance in output as to plants better 
of 	 fuels, Identification of new plants which havespecies as sources I prducttesingvarancein utpu asto arid lands conditions and 

gum and latex and evaluate their potential as natural sources of raw a function of irrigation water or also respond differently to 
growth and production potential materials vaity(yand are also well adapted to salinity, asoneon iffe(enty 

N) under arid lands conditions. arid conditions. 
quality). 

2. 	 To test these plants' ability
 
to grow and produce in the
 
introdxuctLion areas with and
 
without suppl mentary irrigation
 
aud saline water.
 

Asbunq)tlons for achieving
CXitputs: 	 Magnitutlkd of Outputs: 

* 	project reports on periodic am o : 
0 	 2 - 3 plants identified as well adapted.

To 	have screened prnisng 
have identlfiedCrops will be to aridthatlandsadapted1. 

n dntf h eal 0lCeFacilities, techniques to evaluate new basis. 	 will
species and Identify he details *final 

0 	Continuity of research capability, conditionsv ich produce
of 	their characteristics and types of plants. a 

requ i roents. 
industrial raw 

to 0 Meeting, conference and records of viable level of 
Prel imioary determination of 0 Technicians and laboratory staff2. 	 ad lab test these plants. exchanges. anFterlals. The systan for 
2. url termnationfield conducting this type of researchnatural products 

currently exists and can Lb 
S 	 7 - 8 muetings of cooperating scientists3. RLctlmiendatIons for in-depth 
 readily expanded to accnLmjimiiate

3eserch and dvelofrvmnt on these tets and will ruiI in 
promising candidate species,

forinfrastructure4. 	 I-qpandt'd 

Indtstrlnl tcrt.ip research.
 

5. 	 Data frtn _xamninatloln t)
 
ext r:qix)lItte to other are.Lu.
 



PROJECT DESIGN SUMMARY 

LOGICAL FRAMEWORK 

Project Title: Introxduction of Arid Lands Species as Sourcs of Industrial Raw Materials - Israel (continued) 

NARRATIVE SUMMARY 

Inputs: 

" Experience brought forth fru, 
extensive work on jojoba and 
other potential, crops. 

idgeted financial resources. 

* Facilities of introduction 
nursery at Applied Research 
Institute at Ben-Ourion 
University and associated 
laboratories. 

OBJECTIVELY VERIFIABLE INDICATORS 

Inplementation Target (Type and Quantity): 

0 Oil. wax. gun, rubber, fuel, fibtr, 
pharmaceutical and micro algae producing 
plants. 

0 2 searc 

0 Agricultural vorker. 
0 Seasonal workers. 

0 Facilities of the Applied Research 
Institute introduction nursery. 

MEANS OF VERIFICATION 

0 Quarterly and annual reports. 
Ben-Gurion University reports. 

Site visits and previous 
of research. 

s 

IMPORTANT ASSUMPTIONS 

Assumptions for providing inputs; 

0 Seeds for various plants are 
available to be collected. 

Previous experience, data in 
their field will extrapolate 
to the establishement of this 

research. 
0 Facilities anJ personnel have 

been alloctedani their 
allocateiad 

availiblityverified. 

sources 

Seeds collected 
rom various 

0 Data from other similar research 
whtich can be extrapolated. 

I 



PROJECT DESIGN SUMMARY 

LOGICAL FRAMEWORK 

ces of Industrial Raw Materials - Isran 

NARRATIVE SUMMARY 

Program or Sector Goal: The 

broader objective to which this 
project contributes: 

Improve the economic potential of 

the use of arid lands resources 
through agricultural production 
while increasing the interaction 
between scientists of Egypt andbothtmt~n 

Israel working on similar problem 
in their respective countries and 
supporting each others work. 

OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION 

Measures of'Goal Achievement; 
Identification or improvement of crops with Project reports laboratory tests of 

potential to enhance the economic use of products and field observation will 

arid lands soil, water and climactic be recorded in project report 

resources and measurable interaction and correspondence and project papers will 

exchange of pertinent data between verify interactive component. 

Egyptian and Israeli scientists. 
sientstsof Eyptandwith 

IMPORTANT ASSUMPTION4S 

Assumptions for achieving goal 
target 

Selected crops provide renewable 

natural sources of industrial 
raw material on an economical 
basis and e-Jumhce production of 

arid lands. Cooperative researd, 
"exchanges of data and 

wtexch resots. 
research results. 

1. 

IrJect Purpose: 
1. To introduce a nmer of plant 
1 c ith anuea ourpeano 
species with value as sour-ces of 
oils, waxes. gsns, fiber and 
fuels and evaluate their grcwth 

and production potential under 

aid lands conditions. 
2. To test these plants' ability 

to grow and produce in the 
intrtituction areas with iuid 

without suppluIntary in-igation 
and saline water. 

onditions that will indicate has 
been achieved: End of project status: 

Identification of new plants which'have 
potential as natural sources of raw 

materials and are also well adapted to 

arid condition3. 

Field observation of vigor, dry nutter 

production, laboratory results of 
product testing, varianceein output as 

a function of irrigation water or 

salinity. 

Assumptions for achieving 
p : 
Scme plants £ better adaptedto id lands conditions and 
alo respond differently to 

asonreof ifferenty 
variance of Inputs (quantity and 

quality). 

Outputs: Magnitude of Outputs: 

1. To have screened proising 0 2  3 plants identified as well adapted. 

species and the detailsspeciesiand identifyidentify he details • Facilities, techniques to evaluate new 

of their characteristics and tyes of plants. 

2. Prellminary determination of Technicians and laboratory staff to 

natural prodeucts field mid lab test these plants.naturl pmxuctsconducting 

3. Reccmmindattons for in-depth 0 7 - 8 nvetings of cooperating scientists 

research and development onteadily 

prexnsing candidate species, prx~islg cadidte secis. 

4. NIbpnnd d infrastructure 
for 

industrial crop rescarch. 

0 

6 
0 

Project reports on periodic and 

final basis. 

Continuity of research capability. 
Meeting, conference and records of 
exchanges. 

~Assmptlons for achieving 

Crops will be identified that 
will have adapted to arid lands 

conditions hich produce a 
viable level of industrial raw 

nnterlals. rlhe system forthis tylm- of research 

currenLly exists and can be 
expiuided to acccvirrdate 

these tests and will rtsmkin inffct. 

5. Data frym examination to 

extrapolate to other areas. 
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ARID LANDS 

Apendix 2 

AGRICULTURE RESEAIRCII 

SUMMARY BUDGETS 

PROGRAM 

P|hase 

Phase 

1 (2/15/82 to 4/30/82) 

i1 (5/1/82 to 1/31/83) 

Es tima ted 
Person 
Months 

9$ 

891 

Total 

71,414 

928,586 

Managemnnt/ 
Coordination 

$ 71,414 

178,586 

Saline 
Research 

$420,000 

Fodder 
Research 

$280,000 

Industria 
Research 

$ 50,000 

T'otal/YEAR ONE 900 $1,000,000 $250,000 $420,000 $280,000 $ 50,000 

ToLdl/YEAR T*wO 875 1,000,000 250,000 420,000 280,000 50,000 

TotaI/YEAR TIIRIEE 850 1,000,000 250,000 420,000 280,000 50,000 

Total/YEAR FOUR 825 1,000,000 250,000 420,000 280,000 50,000 

0' 

Total/YEAR FIVE 800 1,000,000 250,000 420,000 280,000 50,000 

'rotal/Five Years 4,250 $5,000,000 $1,250,000 . .$2,100,000 . .$1,400,000 $250,000 

*Assumes reductlon In level of effort due to inflation. 



ESTIMATE OF CURRENCIES TO BE USED
 

Year One 


Year One (Rounded) 


Year Two 


Year Three 


Year Four 


Year Five 


U.S. 

$ 71,414 

230,979 


$302,393 


$300,000 


300,000 


300,000 


300,000 


300,000 


$1,500,000 


Egyptian 

$168,227 

136,000 

25,000 


$329,827 


$330,000 


330,000 


330,000 


330,000 


330,000 


$1,650,000 


Israeli 

$206,390
 
136,390
 
25,000
 

$367,780
 

$370,000
 

370,000
 

370,000
 

370,000
 

370,000
 

$1,850,000
 



HOST COUNTRY CONTRIBUTIONS
 

It is expected that the Arab Republic of Egypt and Israel
 

will contribute approximately one million dollars each toward
 

the project. Contributions will be in-kind, including:
 

0 salaries and benefits for professional staff
 

* salaries and benefits for support staff (clerical
 

assistants, technicians)
 

* office and laboratory space
 

* field space
 

* office equipment
 

* field and laboratory equipment
 

* chemicals, seeds, and materials
 

* travel
 

* other direct costs, such as duplicating, telephone,
 
postage, computer time.
 

As a result of the planning sessions held in Cairo in March
 

1982, a detailed listing of expected in-kind contributions
 

follows.
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ARID LANDS AGRICULTURE RESEARCH PROGRAM
 

May 1, 1982 - January 31, 1983 

Contributions - Arab Republic of Egypt
 

Saline Fodder Industrial
 

1. 	Office Space Research (a) Research (b) Research (c) 

a. 	15 rooms @ $2,500/mo. rental $22,500
 

b. 	6 rooms @ $1,000/mo. rental $ 9,000
 

c. 	3 rooms @ $500/mo. rental $ 4,500
 

2. 	Office Equipment
 

a. 	5 file cabinets @ $30 150
 

b. 	2 typewriters @ $1,000 2,000
 

4 file cabinets @ $30 120
 

c. 	I typewriter @ $1,000 1,000
 
3 file cabinets @ $30 90
 

3. 	Local Transportation and
 
Official Vehicles
 

a. 	Ministry vehicle @ $5,000/yr. 3,750
 

Motorcycle for postage, etc.
 
@ $1,000/yr. 750
 

b. 	Ministry vehicle @ $5,000/yr. 3,750
 

Motorcycle @ $1,000/yr. 750
 

c. 	P.I. vehicle
 
2,000 kilometers/mo. @
 
$400 (5km = $1) 3,600
 

Motorcycle @ $1,000/yr. 	 750
 

4. 	 Interpreter Services
 

480
 

meetings/yr. x 2 interpreters
 
per mtg. x 3 days
 

Based on $40/day; used for 6 	 480 480 


5. 	Travel Arrangements
 

Based on $30/mo. for each project 270 270 270
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Saline Fodder Industrial 

6. Research Laboratories and 
Equipment 

Research (a) Research (b) Research (c) 

a. Stress Physiology Laboratory, 
Aim Shams University, @ 
$500/mo. 

$ 4,500 

Ministry of Agriculture 
Salinity Laboratory, 
Alexandria @ $500/mo. 4,500 

Product Quality Laboratory, 
Ain Shams University @ 
$500/mo. 4,500 

b. Agronomy Laboratory at 
Nobaria @ $500/mo. $ 4,500 

Physiology Laboratory at 
Giza @ $500/mo. 4,500 

Animal Nutrition Laboratory 
at Giza @ $500/mo. 4,500 

Water Technology Laboratory 
at Sakha @ $500/mo. 4,500 

c. Morphology Laboratory at Cairo 
@ $250/mo. $ 2,250 

Physiology Laboratory at 
Matruh @ $250/mo. 2,250 

7. Field Stations 

Contributions are calculated at $151 
per acre per year, except for the 
Borg Arab Station, where there are 
buildings and sheds in addition to 
land usage costs. 

a. Marsa Matruh, 25 acres 
Ed-Boseily, 25 acres 

2,812 
2,812 

b. Borg Arab Animal Station 

$500/mo. 4,500 

Maruit, 10 acres 
Noberia, 10 acres 

1,125 
1,125 

c. Marsa Matruh, 3 acres 
Baheria, 3 acres 

338 
338 
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8. Research Supplies 

Saline 
Research (a) 

Fodder 
Research (b) 

industrial 

Research (c) 

b. Animals, 400 heads @ $70 
Food stuff, $80/da. 
Seeds, peat moss, organic 
matter 

$28,000 
21,600 

300 

c. Fertilizer, peat moss $ 300 

9 Duplicating/Printing 

Contributions are calculated 
at $100/month, divided among 
projects. 

$ 360 270 270 

10. Personnel 

See salaries asterisked (*) in the 
subrecipient project budgets. 
The Ministry and University 
employers are contributing an 
amount for each of these employees 
equal to the amount charged to the 
cooperative agreement. 

a. Saline Personnel 
Dr. El Beltagy 
Others 

1,080 
18,684 

b. Fodder Personnel 13,230 

c. Industrial Personnel 1,350 

For these same employees, the 
Ministry is providing all 
benefits (government Workers' 
Insurance). The contributions 
are based on 30% of the budgeted 
and contributed salaries. 

a. 

b. 

c. 

Saline ($19,764 @ 30%) 

Fodder ($13,230 @ 30%) 

Industrial ($1,350 @ 30%) 

5,929 

3,969 

405 

Totals ....... ................ ..$73,077.. $108,489 . . $18,191 
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Estimated Contributions 

Year 1 (9 months) 

Year 2 

- Five Year Program 

$199,757 

200,000 

Year 3 

Year 4 

Year 5 

200,000 

200,000 

200,243 

$1,000,000* 

*This is a conservative estimate. It is probable contributions will be
 

higher, as the first year calculations were based on 9 months (May 1,
 

1982 - January 31, 1983) of resources, rather than a full year.
 

A-22
 



ARID LANDS AGR'ICULTURE RESEARCH PROGRAM 

May 1, 1982 - January 31, 1983 

Contributions - Israel 

Saline Fodder Industrial
 

1. 	Office Space Research (a) Research (b) Research (c
 

a. 	150 sq. meters @ $4/mo./meter $ 5,400
 

b. 	ARO, 85 sq. meters $ 3,060
 
BGU, 30 sq. meters 1,080
 
HUJ, 200 sq. meters 7,200
 

c. 	35 sq. meters $ 1,260
 

2. 	Office Equipment
 

a. 	Typewriter 1,000
 

b. 	ARO, Typewriter, Photocopy
 
and Terminal 5,000
 

BGU, Typewriter and Photocopy
 
two stations 7,000
 

HUJ, Typewriter, Word
 
Processing, Photocopy,
 
Terminals 10,000
 

c. Typewriter 	 1,000
 

3. 	Local Transportation and
 
Official Vehicles
 

b. 	ARO, Pick--p Truck 9,000
 
Official cars 1,000
 
Tractors 1,000
 

BGU, Car-Small Van 4,000
 

HUJ, Official Cars 1,000
 

4. 	Research Laboratories and
 
Equipment
 

a. 	Laboratory, 40 sq. meters
 
@ $20 sq. mtr./mo. 7,200
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Saline Fodder Industrial
 

4. Research Laboratories and 
Equipment (continued) 

Research (a) Research (b) Research (c) 

b. Bet Dagan-Volcani Center 
40 sq. meters @ $20/mo. S 7,200 

Gilat Substation 
20 sq. meters @ $20/mo. 3,600 

BGU Soil Laboratory 
30 sq. meters @ $20/mo. 5,400 

BGU Plant Laboratory 
30 sq. meters @ $20/mo. 

HUJ Microbiology Laborato7y 
30 sq. meters @ $20/mo. 

5,400 

5,400 

HUJ Agronomy Laboratory 
30 sq. meters @ $20/mo. 5,400 

c. Laboratory, 20 sq. meters 
@ $20/mo. $ 3,600 

5. Field Stations 

a. 

b. 

4 acres @ $10/acre/mo. 

Migda Experimental Farm 
250 acres @ $10/acre/mo. 

$ 360 

22,500 

BGU Nursery 
5,000 sq. meters @ .5/sq. 

meter/mo. 22,500 

BGU Greenhouse 
40 sq. meters @ $20 per sq. 
meter/mo. 7,200 

HUJ Greenhouse 3,000 

6. Research Suipplies 

b. ARO, 450 sheep at $180 
(First year contribution only) 

81,000 

Maintenance of sheep, 450 
@ $2/mo. 

Fencing (Depr. $50,000 @ 10%) 

BGU, Ph Meters, Balances, 
Nitrogen Measurements 

8,100 

5,000 

3,750 
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Saline Fodder Industrial
 

7. Personnel Research (a) Research (b) Research (c) 

a. J. Mizraki (10%) 
Res. Scientist, Gr. A 

e 2,650 

J. Rudich (5%) 
Res. Scientist, Gr. A 

1,324 

D. Zamir (50%) 
Res. Scientist, Gr. B 

13,780 

Y. De Malach (80%) 
Sr. Researcher 

21,175 

Agromanagement Lab 
Technician (25%) 3,100 

b. ARO, Contributions as Listed 
in Subrecipient Budget 

Farm manager and 3 
Shepherds (ARO) 

Volcani Institute, 
Technician (50%) 

BGU, Secretary (50%) 

BGU, Typist ( 0%) 

c. M. Forti (25%) 

Totals ....... ............... .$55,989 


Estimated Contributions - Five Year Program 

Year 1 (9 months) 

Year 2 

Year 3 

Year 4 

Year 5 

$13,101 

48,000 

6,000 

6,000 

5,250 

$ 5,859 

. . $313,141 . . $11,719 

$380,849 

150,000 

150,000 

150,000 

169, 151 

$1,000,000* 

*This is a conservative estimate. It is probable contributions will be
 

higher, as the first year calculations were based on 9 months.
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APPENDIX 3
 

EVALUATION TEAM SCOPE OF WORK
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3
 

SCOPE OF WORK
 

APPENDIX 


ARTICLE I - TITLE
 

Arid Lands AgricUlture Research Project (Project No. 298-0170)
 

ARTICLE II - OBJECTIVE
 

The objective of this work order is to perform a mid-term
 
This external mid-term
evaluation of the above project. 


the of the projectevaluation is being conducted to assess success 
in developing cooperation between Egypt and Israel and addressing
 
arid land problems which are common to both countries. The
 

evaluation recommendations will be used by the Ministries of
 
Agriculture in Egypt and Israel to guide the project to successful
 

an
completion. The timing of the evaluation (mid-term) permits 

assessment of the achievements of the project over the past two
 
years. 

ARTICLE III - STATEMENT OF WORK
 

The Cooperation Specialist shall be the leader of the evaluation
 
team and shall be responsible for finalizing the Evaluation
 
Report.
 

The team leader will also evaluate the project's efforts in
 

promoting regional cooperation. The remaining tea.m members will
 
evaluate the technical and research activities of the project.
 
The object4ives and specific tasks for the individual team members
 
are as follows:
 

A. Cooperation Specialist/Team Leader
 

Objec~iv e: The objective of this section of the evaluation
 
is to determine the success of the Arid Lands Research project
 
in developing cooperation between Egypt and Israel. The grant
 
agreement states that one of the two purposes of the agreement
 
is "to enhance scientific and technical cooperation betwen
 
Egyptian and Israeli Agricultural Scientists" (I-A). SDSUF is
 
to "insure that the above described research activities are
 
conducted in a true collaborative manner and that contact and
 
cooperation between the Egyptians and Israelis participating
 
in the project is maximized" (I-B, para. 3).
 

On the purpose level, the evaluation will measure and analyze
 

the extent to which the project has contributed to developing
 
contaCts and linkages between Egyptian and Israeli scientists
 
and institutions. On the output level, the evaluation will
 
examine the type and nature of the contacts# relationships and
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-- 

collaboration between those countries which have resulted from
 
this project.
 

Among the specific tasks necessary to accomplish the objective
 
are to:
 

Develop a methodology for evaluation of this kind of
 

regional project, including indices of success in meeting
 
the regional cooperation goals.
 

Evaluate the extent to which project objectives have been
 

met.
 

Describe and evaluate the effects of exogenous events,
 
such as political developments, on the success of the
 
project.
 

Evaluate how well the project has been managed and how
 

project management could be improved.
 

Evaluate the effectiveness and usefulness of the U.S. role
 
in supporting the cooperative aspects of the project as
 
well as the usefulness of the technical and scientific
 
involvement of U.S. consultants.
 

Provide recommendations and lessons learned that will help
 
to improve the performance of this project and to assist
 
in appraising regioral project proposals and in designing
 
new regional projects.
 

Review the implementation plan for the procurement of
 
technical advisors, equipment and travel for the purposes
 
of determining whether the project goal and purpose can be
 
achieved by the end of the project.
 

B. 	Saline Water Irrigation Specialist and Production
 
Horticulurist/Agronomist: These two specialists will jointly
 
determine the success of the following research activities:
 

(1) The use of saline water for crop production.
 

Objective: The objective of this section is to determine
 
the success of the project in developing two important
 
cash crps, tomatoes and melons, for maximum productivity
 
under salinity in Egypt's and Israel's arid zones. An
 
assessment shoud be done to determine the progress in:
 
1) initiating a selection program for salt resistance
 
among additional important agricultural crops and 2)
 
introducing and selecting halophytic species for
 
utilization of soils and waters with very high salinity.
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The specific tasks necessary to accomplish the objective are
 
to:
 

Develop a methodology for evaluating this type of research
 

activity, including indices of success in attaining the
 
objectives.
 

Evaluate the extent to which the following tomato and
 
melon activities have been accomplished.
 

Collecting plant material thrch joint seed collection
 
missions in arid Africa, Asia and South America and
 
acquiring genotypes from established seed collections and
 
current salt tolerance breeding programs.
 

Screening plant material under field conditions at high
 
and controlled salinity levels, taking into account traits
 
like fruit quality, heat resistance, and other
 
environmental constraints.
 

Identifying morphological, physiological and biochemical
 
salinity tolerance markers to speed up the selection
 
process.
 

Conducting agronomanagement by production under field
 
conditions of salt response functions for a range of
 
selected genotypesr-developing sowing and planting
 
technologies (seed-bed preparation, seedling preparation,
 
sowing depth, mulching); irrigation and fertilization
 
management; and adaptiRO irrigation technology to saline
 
conditions.
 

--	 Other Crops - the establishing of experimental plots for 

identification and selection of promising genotypes from 
conventional crops and new crop candidates, including 
halophytes.
 

--	 Describe activity accomplishments in terms of regional 
cooperation. 

--	 As an indicator of achieving activity objectives, review 
the budget and expenditure of funds for this activity. 

--	 Evaluate the trainfng program to determine the relevancy 
of subjects studied and the ability of havino Eovntian and 
Israeli scientists study together. 

--	 Provide recommendations that will help to improve the 
performance of this activity. 
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--	 Evaluate the implementation plan to determine whether the 

objectives can be met by the end of the project. 

(2) 	The development of arid land plants of high nutritive
 

value whch can be grown in minimal amounts of water for
 

use as fodder for small ruminants.
 

Objectives: The objectives of this section are to determine
 

the success of the project in:
 

Studying the plant-soil-moisture (including saline water)
 

animal aspects and their interactions, including
 
management aspects, in the 209-250,mm rainfall belt of
 

Israel and along the coastal areas of Egypt where similar
 

rainfall occurs.
 

Collecting quantitative data on both animal and plant
 

production which can be utilized for economic feasibility
 
studies after the demonstration of the biological
 
boundaries of the system.
 

Demonstrating the feasibility of the research findings in
 

the form of plots to the extent practicable within the
 

funding constraints.
 

Striving for similar, if not identical, research to be
 

carried out in Egypt- and in Israel for the benefit of both
 
countries, as well as other arid regions.
 

Interchanging of knowledge and information and to promote
 

technical and conceptual skills between these three
 
parties through exchange of professional personnel.
 

To 	accomplish the objectives, tne following tasks shall be
performed.
 

Develop a methodology for evaluating this type of research
 

activity, including indices of success in attaining the
 
objectives stated above.,
 

Evaluate, in relation to the objectives, the research
 

topics which are subdivided in the following fields:
 

o 	Plants (includirny amuas, perennial grasses, shrubs,
 
and trees): Species, varieties, propagaticn and
 
multiplication, establishment, persistence, response to
 
cutting and/or grazing, and nutritional value.
 

o 	Moisture Supply and Water Quality: The hydrological
 
environment of rain-fed vegetation, the feasibility of
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improving the moisture supply (including contour
 
planting, water harvesting and micro-attachments), and
 

if funding permits, the use of brackish or sea water as
 
a supplementary source. Rain simulators will be used
 

to mimic natural as well as experimental conditions
 
where possible.
 

o 	Animals: Sheep for the trials will be of a breed
 

suitable for both meat and milk production. The
 
animals will be selected after consultation with sheep
 
specialists in both Egypt and Israel. The animals
 
should be as similar as possible in type, if not in
 
breed. In the future, after a feed production and
 
animal management program is adapted to the various
 
sites, animal breeding and breed improvement projects,
 
including the use of semen from proven sires, may be
 
added to the program.
 

o 	Plant-Animal Interaction: In environments with limited
 
moisture available to the plant populations,
 
defoliation by grazing animals may seriously hamper the
 

growth and survival of the more palatable and
 
nutritious plant species. In these studies, particular
 
attention will be given to plant-animal interactions by
 
measuring and recording:
 

frequency of grazing
stocking rate 



season of grazing 
regrowth of plants aTter grazing or cutting 
nutritive value of various plant parts and seasonal 
variation 

--	 Describe activity accomplishments in terms of regional 
cooperation. 

--	 As an indicator of achieving activity objectives, 
review the budget and expenditure of funds for this 
activity. 

--	 Evaluate the training program to determine the 
relevancy of subjects studied. 

- Provide recommendations that will help to improve the
 
performance of this activity.
 

Evaluate the implementation plan to determine whether
 
the objectives can be met by the end of the project.
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(3) The section of foundation stocks of industrial source
 
plants for more intensive research and development.
 

Objectives: The objectives of this section are to determine
 
the success of the project in establishing a wide genetic base
 
for observation and selection of suitable and promising
 
industrial species. It is envisioned that by the end of the
 
five-year period of this research activity sufficient
 
information will have been obtained from the base material to
 
identify one or more species as candidates for more intensive
 
research and development.
 

The 	following tasks shall be accomplished:
 

--	 Develop a methodology for evaluating this type of researct 
activity, including of success in attaining objectives 
stated above. 

Evaluate plant introduction plots established in Egypt anc
 
Israel and the success of identifying promising species.
 
These would include:
 

o 	Crops for industrial oils, waxes and gums.
 
o 	Rubber-containing species.
 
o 	Fiber plants.
 
o. 	Pharmaceutical species.
 
o 	Latex-bearing pla-nt.- for energy or other valuable
 

chemicals.
 

--	 Describe activity accom-lishments in terms of regional 
cooperation. 

--	 As an indicator of achieving activity objectives, review 
the budget and expenditure of funds for this activity. 

--	 Evaluate the training program and the relevancy of 
subjects studied and the ability to have Egypt and Israeli 
scientists study together. 

--	 Evaluate the implementation plan to determine whether the 
objectives can be met by the end of the project. 

--	 Provide recommendations that will help to improve the 
performance of this activity. 

ARTICLE IV - EVALUATION METHODOLOGY 

The evaluation will examine documentary evidence and incerview
 
participants and observers in the U.S., Egypt and Israel. The
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cooperation aspects of the project can be politically sensitive in
 
the Middle East and sensitivity and caution will have to be
 
exercised at times.
 

In the U.S.
 

--	 discuss project with AID officials and examine documents at
 
AID.
 

examine documents and discuss project with project managers
 
and 	others at San Diego State University Foundation.
 

discuss project with other U.S. participants and with the
 
Hansen Foundation in San Diego.
 

--	 discuss project with others in the U.S., including Egyptians 
and Israeli residents here, whose view may be useful in the 
evaluation. 

In Egypt and Israel
 

--	 discuss project with U.S. Embassy and AID officials. 

--	 discuss project with Egyptian and Israeli coordinators and 
participants. 

--	 examine available documents and visit major project sites. 

--	 discuss project with other appropriate Government of Egypt and 
Government of Israel officials and members of the scientific 
community in those countries. 

in order to provide the services required herein above, the
 
Contractor shall be required to travel to San Diego State
 
University.Foundation, San Diego, California, Egypt and Israel Lo
 
meet with an discuss the contract with knowledgeable officials.
 

ARTICLE V - REPORTS
 

Upon completion of the evaluation described herein, and, prior to
 
departure, the Contractor shall prepare and submit twenty-five
 
(25) copies of the final report Arnold Radi, USAID/Egypt. Another
 
ten (10) copies shall be submitted to Wilbur Thomas, NE/TECH/AD,
 
AID/W, upon return to Washington.
 

The said report shall describe the methodology, conduct and
 
results of the evaluation. The report shall reflect the
 
utilization of funds on both the technical advances and
 
collaborative aspects of the contract.
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- RELATIONSHIPS AND RESPONSIBILITIES
ARTICLE VI 


The Contractor shall be responsible for organizing the team and
 

the team leader shall be responsible to Mr. Wilbur Thomas,
 
NE/TECH/AD in AID/W. The team is expected to work closely and
 
cooperatively with personnel associated with the project in the
 
Ministry of Agriculture of the Araf Republic of Egypt and the
 
Research and Development Authority of the Ben Gurion University of
 
the Negev in Israel. The Contractor will be provided a copy of
 
the Project Agreement and the technical proposal Mr. Thomas.
 
Additional project information will be provided by host country
 
project researchers and from San Diego litate University
 
Foundation.
 

ARTICLE VII - TERM OF PERFORMANCE 

The effective date of this work order is August 28, 1984 and the
 
estimated completion date is October 31, 1984.
 

Subject to the written approval of the Project Manager (see block
 
5 on the Cover Page), the estimated completion date of this work
 
order may be extended provided that such extension does not cause
 
the elapsed time for completion of the work, including furnishing
 
of all deliverables, to extend beyond 30 calendar days from the
 
original estimated completion date. The contractor shall attach a
 
copy of the Project Manager's approval for any extension of the
 
term of this order to the final voucher submitted for payment.
 

It is the contractor's responsibility to ensure that Project
 
Manager-approved adjustments to the original estimated completion
 
date do not result in costs to the Government which exceed the
 
total amount obligated for the performance of the work. Under no
 
circumstances shall such adjustments authorize the contractor to
 
be paid any sum in excess of the total amount obligated in this
 
order for the performance of the work.
 

Adjustments which will cause the elapsed time for completion of
 
the work to exceed the original estimated completion date by more
 
than 30 days must be approved in advance by the Contracting
 
Officer.
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Appendix 4
 

COMPOSITION OF CALAR EVALUATION TEAM
 

The team for this external evaluation was furnished by
 

RONCO Consulting Corporation, Washington, D.C. and Kensington
 
persons,
California. It consisted of the following three each
 

having significant professional experience related to technical
 

aspects of the project and to agricultural development problems.
 

Team Leader and Agricultural Research Specialist 

Dr. Earl R. Leng, Ph. D. 
Private consultant, retired Professor of Agronomy, University 
of Illinois and University of Nebraska 

Over 30 years of professional experience in agricultural
 
development and participation in various aspects of A.I.D. projects.
 

From 1975 to 1977, Chief, Crops Research Division, Office of
 
after
Agriculture, A.I.D. /Washington. Retired June 30, 1964 

5 years service as Program Director, Sorghum/Millet Collaborative 
Research Support Program (CRSP).
 

Saline Water Irrigation Specialist
 

Dr. Paul J. Eberhardt, Ph.D.
 
President, Inter Ag Services, Inc. 
Phoenix, Arizona ( Soil, Water', Plant Analysis and Consultiini 

Fifteen years teaching and consulting experience in Soils
 
and Saline Water interactions. Private consultant in Arizona
 
on more than 100,000 acres of crop land. Nearly 506 of Arizona
 
drip irrigated land under consultation. Adjunct Professor to
 
Arizona State University in Soil Fertility. Both national and
 
international paper presentations and publications. Consultant
 
to the Jojoba Growers Association in Arizona.
 

Specialist, Forage Crops and Horticulture
 

Dr. Glenn Davis, Ph. D.
 
Professor of Agronomy and Horticulture, Tennessee Technological
 
University, Cookeville, Tennessee (Forage Crops, Weed Control,
 
Plant Propagation) 

Extensive overseas experience in conduct, planning and 
evaluation of agricultural development projects, with hands
on participation in AID-sponsored projects in Brazil, Morocco,
 
and Guinea Bissau. Research, teaching and extension background
 
in forage crop production, weed control, and the propagation
 
of horticultural and forage crops.
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Appendix 5
 

MEMORANDUM OF UNDERSTANDING
 

The Ministry of Agriculture of the State of Israel, and
 

The Ministry of Agriculture of the Arab Republic of Egypt,
 

desiring to promote agricultural cooperation in a manner
 

advantageous to the parties, and after the two delegations 

having met in Tel Aviv from the 12th - 24th of March 1980
 

and conducted observation visits in different agricultural
 

development activities in Israel,
 

the parties have come to an UNDERSTANDING as follows:
 

1. 	 Joint project identification and preparation.
 

Each party may suggest the development of a project for possible 

cooperation involving in the first phase a joint appraisal of
 

potentials and problems to be solved.
 

2. 	 Joint activities in operational projects. 

Both parties agree to cooperate in implementing operational
 

projects for which the parties have competence and experience.
 

Such projects may then be considered initial phases of a pilot or
 

pre-development character.
 

3. 	 Joint applied research programs.
 

Recognizing the research skills and experience of both countries
 

the parties agree to undertake joint research programs in fields
 

of mutual interest, includinq the exchange of scientists, joint
 

seminars and symposia and exchange of research information.
 

4. 	 Extension and transfer of knowledge.
 

Recognizing the importance of extension methods and transfer of
 

technology to reach the farmer, both parties agree to place em

phasis in cooperating to develop new approaches in transfering
 

know-how and skills. 

5. 	 Exchange program and training fellowships.
 

Both parties agree to arrange training facilities offered by the
 

respective international training and fellowship agencies in
 

each country.
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The outline of the previously mentioned 
five modalities are contained
 

in the Annex of this Memorandum which 
constitutes an integral part
 

of the Memorandum of Understanding.
 

II. Implementation:
 

For the implementation of this Memorandum, 
a Joint
 

1. 


Conmission will be set up within which professional work

groups will elaborate detailed plans 
of cooperation for
 

each sphere of activities mentioned.
 

Bearing in mind the fact that some 
additional subjects of
 

2. 


mutual -interest such as irrigation, land reclamation, region

in the competence of
 
al development etc. do not always 

fall 


the two ministries, it is agread that 
each party will offer
 

its good services to coordinate and 
initiate relevant contacts
 

for a wider coverage of subjects of 
common interest.
 

This Memorandum of Understanding will 
enter into force upon signature
 

by both parties and its implementation 
will be in accordance with the
 

laws and regulations prevailing in 
each country.
 

Done at T 1 Aviv on March 24, 1980
 

Dr. M.A. Kheireldin
 
Professor S. Pohoryles Head of the Egyptian Delegation
 
Head of the Israeli Delegation 


for the Ministry of Agriculture
 
for the Mini'str of Agriculture 


of the Arab Republic of Egypt.
 
of the State of Israel. 
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of Underst-ndilngANNEX to Memorandum 

The parties shall cooperate in the following fields of agricultural 
I. 

development:
 

1. Field and horticultural crop development. 

Both parties agreed to cooperate In promoting field crops, 
plants

vegetables, fruit, floriculture, spices and medicinal 
activities 

production. Tie cooperation would also involve 

improve agrotechniques and multi-crop practices.
to 

2. Animal production: poultry, dairy, sheep and goats with emphasis 

as well as the organization
nutrition and managemnton breeding, 

of artificial Insemination. 

study of Pelagig fish population;
Fishing and Aquaculture:3. to the improvement 
survey of off-shore fishing ponds leading 

and efficiency of their production; improving the stock and 

catch of other fish. 

4. Veterinary Servlcas: 
the animal dis.-asesand sradicateto pve,.-nc, controla. 	 efforts 

population of the two countries;
affecting the animal 

and animal products;
veterinary certification 	of animalsb. 


c.develolment and manufacture of veterinary pharmaceuticals and
 

vaccines.
 

Plant Protection.
5. 
and 

Coordination of piant quarantine inspection procedures 

of direct interest to both countries 
mm uresphytofanltary to conmaterials and methods 

the ex,.hanga of know-how,as well as 

trol crop disease;. 

Post harvesting ai.d pa jcessing activities including technologies 

grading, packing6. 	
ind cleaning of seeds,

related to production 
slaughtergrain storage, cotton gins,

houses, pre-cooli.g. 

houses, feed mills etc. 
production 

Cooperative organizations for the supply of inputs, 
7. 

and marketlng. 
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8. 	 Agricultural planning and Integrated farm development: 

exchange of experience In agricultural planning methodology 
and practices; this woull include methods and techniques
 
of integrating production and post harvest activities both 
at the farm and on other levels. 

Both parties agreu that subject to further consultations in their 
respective countries a list of priorities would have to be agreed 
upon to initiate specific cooperation activities, bearing in mind 
the mutual desire to attain early practical results. 
This subject watter priority should be finalized in future meetings 
of the two delegations. 

Agricultural Extension Metihds and Transfer of Technologies. 

The parties shall promote J)int program and exchange of experience,
 
methods and know-how btbeei, the respective agricultural extension
 
services and Institutions.
 

Possible areas of joint work and exchange are:
 

1. 	 Methods of organizing extensioni services nationally, regionally 
and locally to meet the needs of farmers at all levels; 

2. 	 Methods of extensior ost effective in working with farmers 
using Individual, group and mass methods; 

3. 	 Pre-service and in-service training of extension workers; 

4. 	 Means and methods of adopting agricultural technology to 
local needs; 

5. 	 Methods of oranizing and of training farmers to be receptive 
of extension advi:e; 

6. 	 Monitoring and evaluation of extensive techniques. 

Jn! it 	Research Program: 

The parties will establish programs of cooperation such as: 

1. 	 Improvement of the managment and exploitation of integrated 
intensive and extensive agro-ecosystems; 

2. 	 Joint applied agricultural arid and semi-arid zone research; 
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3. 	 Plant b-eeding and production of field crops; 

4. 	 Plant beeding and production of selected vegetable crops; 

5. 	 Environ.kntal conditions for seed production; 

6. 	 Survey of wild species, breeding and improved cultural
 

practices of medicinal plants;
 

7. 	 Biological control of pests in field crops and orchards; 

8. 	 Epidemiology and control of fungi, bacterial, viral and nematode 

disease in crops; 

9. 	 Endogenous factors contrywlling rooting of fruit tree cuttings; 

10. 	 Clonal selection of fruit crops for growing under high 

temperature, salinity and pH; 

11. 	 Breedinj and husbandry of high producing poultry and ruminants 

under climatic stress conditions; 

12. 	 Nutrition of high-producing poultry and ruminants, including the 

use of Industrial and agricultural waste products; 

13. 	 Breeding anc management for increased production in aquaculture; 

14. 	 Improved methods of disease and pest control In grain storage. 
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Appendix 6
 

Arid Lands Agriculture Research Project
 

(Proj It.298-0170)
 

Mid-Term Evaluation Report
 

by
 

Dr. Paul J. Eberhardt
 

Saline Water Irrigation Specialist/Soil Scientist
 

Evaluation Trip Commencing August 26, 19811
 

Through September 15, 1984
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I NTRODUCTI ON 

As with most evaluation projects, time was the most limiting
 

factor in conducting this evaluation. During the short visits
 

to research sites Dr. Davis and myself were able to learn and
 

then evaluate the scientific validity of the initiated projects.
 

It is interesting to note the -degree of cooperation between
 

the countries of Egypt and Israel and how it is perceived by
 

each. For example, the transfer of two students from Egypt
 

to Israel to L1udy in Israel is considered a great step forward
 

by the Egyptians. In contrast, the Israelis would consider
 

it as a small step and ask "When will a professor be transferred
 

to study in Israel."
 

Cooperation between universities i's difficult in the U.S. where
 

culture and language are similar. Imagine the difficulties
 

where culture and language are different. However, despite
 

these differencer, a remarkable degree of cooperation does exist;
 

notably seed and technology transfer.
 

One very interesting aspect of the joint project is the
 

approach taken by each country to solve the same problem. For
 

example, in Israel the approach was completely scientific where
 

it is assumed that nothing was known about salinity. In such
 

cases, factorial designs yield the most knowledge and this was
 

the scientific approach taken.
 

In Egypt, the scientists are approaching it from the practical
 

side. They found out what was already working for the farmers
 

and are now trying to improve the management. Both methods,
 

though different, are scientifically valid. The Egyptian method
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may lead to faster adoption of information by farmers since
 

some of the work is being done "on farm." It is also classed
 

as appropriate technology.
 

With this background information, we can now begin the
 

detailed evaluation.
 

Research Evaluation
 

1. Use of saline water for crop production: tomatoes and
 

melons.
 

The methodology developed by the team for evaluating this
 

type 	of research includes the following:
 

a) Scope of work proposed..
 

b) Estimated time needed to complete research work.
 

c) Amount of elapsed time from start of funding.
 

d) On-site visits to research areas to talk with investigators
 

and view completed work.
 

e) Review written reports on completed work.
 

f) Correlate written reports with on-site visits.
 

g) Allow for environmental considerations limiting progress.
 

h) Estimate if research goal is attainable with remaining
 

time and budget.
 

i) Recommendations (if any) that may help rcearchers
 

meet goal on time.
 

The collection and exchange of plant material is progressing
 

adequately whereby genotypes from established seed collections,
 

seed companies, and government agencies are being evaluated
 

for 	 salt tolerance. In some instances, the quantity of seed
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sent was too small for screening purposes. In all cases at
 

least 1/2 kg of seed should be sent. Otherwise, one growing
 

season is lost building seed supply by growing a crop for one
 

season.
 

The screening progress in both Egypt and Israel is at a 

satisfactory stage of development. However, since screening 

must take place before crossing to produce better varieties, 

the genetic work will need more time to develop. Fruit quality 

work, however, must be current in order to be used in the breeding 

work. 

In the melon work, three local varieties, Kahera A, Ananas 

Dokki, and Shahd Dokki may have some promise. Chilean black 

Seeded watermelon is a standard for Egyptian watermelons and 

would be difficult to change with local farmers. The quality 

is high with exceptional sugar content. 

In tomato production the Karr variety has been found to 

have exceptional salt tolerance. Unfortunately, the shape is 

not consistent. Through breeding this may become a major commercial 

vari ety. 

The Israeli scientists are studying the genes of tomato
 

varieties and hope to define the gene for salt tolerance. If
 

found, it may be incorporated into better quality varieties
 

making them salt tolerant.
 

The area where immediate progress for increasing yield
 

of tomatoes and meJons is most likely is in the management area.
 

In I3rael, well designed experiments (both field and greenhouse)
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were observed at the Volcani Institute and Ramat Negev. Both
 

tomato and melon varieties were being grown at 3 salinity levels,
 

using several drip irrigation practices, planting rates, and
 

fertility practices. Initial resu 's are promising since significant
 

yield increases have been noted. P, ,ver, as with all agronomic
 

research, at least thr.ee years data is necessary to determine
 

validity of research results.
 

In Egypt, drip irrigation technology has been transferred
 

from Israel and is now operational at Shalakan. A mixing chamber
 

will allow water of several salinity levels to be distributed
 

to crops under field conditions. The salt brine is made of
 

local salt (96%, NaCM). This is very important since it fits
 

local conditions, not some theoretical model.
 

Initial selections of melon varieties have been made from
 

an ingeneous set up of lysimeters. Each may create a static
 

water table, similar to local conditions. These high water
 

table conditions don't exist in Israel but are common in the
 

El-Buseili region of Egypt. In areas with high water table,
 

salinity is of paramount importance, since it is imposzuible
 

to leach away excess salts.
 

The use of very small irrigation pumps and drip irrigation
 

in the El-Buseili region is the utmost in adaptation of irrigation
 

technology to saline conditions. In this region, a very small
 

film of less salty water floats on top of extremely saline wJater.
 

Generally, the hand dug wells allow for a small quantity of
 

water to be removed by buckets or sh'adouf. Water is not removed
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saline water becomes a problem. With
 
so fast that the very 


water
the introduction df the mechanical pump, the very saline 


could become a problem. However, with drip irrigation and the
 

amount of water need not be removed and should
 pump 	an excessive 


keep 	the salinity problem to a minimum.
 

This type of research also has promise of being used in
 

the Marsa Matrouh area where catchments are currently being
 

rain water which is used for figs, tomatoes,
used for trapping 


and other crops. These are Bedouin communities that are beginning
 

to farm in a sedentary fashion. This is inevitable due to expanding
 

and shrinking land area. 

This inclusion of the Bedouin in the research project will
 

strengthen the communication between'.Egypt and Israel since
 

well several
the Bedouin roam throughout both countries as as 


others in the Mideast.
 

In addition to the main experimental objectives we observed
 

both regions where other crops, including
experimental 	plots in 


were being tested for salinity tolerance. There
halophytes, 


was some degree of success but results were not conclusive at
 

this 	time.
 

In terms of regional cooperation, the activity accomplishments
 

include some technology transfer from Israel to Egypt in the
 

of ideas and papers at technical
form of drip irrigation, transfer 


transfers in both directions,
meetings, seed and plant material 


and exchange students from 	Egypt to Israel. At this stage of
 

than expected. Scientists generally
the project this was much more 
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will share ideas but do not excessively cooperate in a collaborative
 

fashion. They prefer to work on their own ided; and not someone
 

elses.
 

The budget for achieving the activity objectives is spartan
 

by anyone's criteria. The amount of scientific activity achieved
 

for such a small expenditure gives credit to all participanits
 

and shows a willingness to meet project outlines. The salinity
 

lab has a great need to update both equipment and library raaterial.
 

This would improve the performance of the researchers and make
 

the objectives more attainable.
 

Funding for travel between Egypt ard Israel should be increased
 

if necessary cooperation is expecte'd. Scientists I'rpm Egypt
 

are grossly underpaid and cannot be expected to travel on their
 

own funds. Likewise, with the runaway inflation in Israel,
 

the scientist cannot afford the excessive cost of travel.
 

All subjects studied in this project appear extremely relevant 

to the problems in the areas' agricultural regions. The experiments 

of both Egyptian and Israeli scientists seen well conceived 

and, with minor exceptions, well executed. Lysimeter studies 

in Egypt equal anything I have seen in the U.S. Solution cultures 

and irrigation management techniques uf Israel exceed any in 

the Western U.S. Some of these techniques have already beert 

exported to the U.S. from Israel. This type of salinity research 

has been needed in the U.S. for some time since it is fuin a 

practical standpoint. 
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The main recommendations that can be made that will 
 help
 

improve the research activity performance would be to supply
 

proper funding for equipment, library, and personnel. The scope
 

of the research is vast, for the allowed expenditure. Without
 

additional funding, some projects will not 
meet L'ull scientific
 

fruition.
 

The implementation plan for use of saline waLer is already 

behind schedule, mainly for two reasons: problems with IniLial 

funding and environmental problems (a poor ra: ny season). The 

first has been resolved. The second is partially being overcome
 

by supplemental irrigation where it normally would 
not have
 

been used. It is noted that the implementation plan allows
 

for adjustments of the work plan in each year's annual progress
 

report.
 

In some areas the implementation of scheduled research
 

is ahead of the plan (i.e. onions), in others it is somewhat
 

behind. This is difficult to estimate but perhaps 70 is on
 

schedule or ahead. In some cases, what appears behind at 
this
 

point may not in reality be as far behind as one considers.
 

Often as research proceeds certain areas are delayed but catch
 

up quickly as momentum builds. In the area of salinity research 

proposed, if the political situation improves, nearly 9U% should 

be o'tainable by project end. This, of course, assumes progress 

continues at a equal or greater than the current
rate to progress. 

.This also assumes no road-block arises that prevents compleLion 

of one area on which another also depends. 
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2. Development of arid land plants of high nutritive value 

on minimal water for small ruminants.
 

The methodology used to evaluate this section of the project
 

is similar to that applied to the saline water section and need
 

not be repeated.
 

The activity in the area of arid land plants for fodder 

probably has the highest potential for regional cooperation 

due to the need of the Beduoin communities in both Egypt and 

Israel. Cooperation in plant material exchange, spacing information, 

fertility, and propagation techniques have already been completed. 

Due to budget problems the grazing portion of these studies 

will be delayed at least one year dnd possibly more due to a 

drought season which allowed little growth. 

The project animals will be somewhat different in Egypt
 

versus Israel since goats are more popular in Egypt than Israel.
 

The breeding of high quality goats in Egypt is progressing rapidly
 

and have already been introduced into the native populations.
 

Since the project is not sufficiently complete to discuss
 

the plant-animal interaction, I can only comment on the planted
 

areas and the plan. Both Israel and Egypt have si2eable areas
 

planted and grazing will begin when plants have reached suitable
 

size. Since the plantings in Egypt are in the Bedouin communities
 

the information, if successful or not, will spread rapidly throughout
 

the countryside.
 

The budget cost for establishin$ these arid land plants
 

seems somewhat excessive. For example, in Israel, the cost
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for land preparation alone was $76 per hectare. Cost in the
 

U.S. for Disc cultivation would not exceed $24 per hectare.
 

Furthermore, the $566 per hectare minimum cost makes it doubtful
 

that this project could become economically feasible for the 

average farmer or herdsman. In Egypt, where costs are lower, 

this project has more promise. 

The training program is focused on the most relevant problem 

facing the Bedouin people - providing adequate forage for animals 

in the dry season. In Israel, with the use of chicken litter,
 

the problem is not as severe as in Egypt where forage must be
 

imported from the Nile valley. The aminoniation of wheat straw
 

appears to have merit in Egypt where grain is the current supple

ment. The supply of chicken litter is not as great in Egypt
 

as in Israel.
 

Due to problems with funding and later the drought in the
 

winter of 1983, this project is not as far along as was hoped.
 

The establishment of shrubs will take 2 to 3 years before grazing
 

studies can be started. This means that 1986 will be the first
 

possible date for grazing data. Thus it appears that 2 or 3
 

additional project years will be necessary for meaningful information
 

to come from this activity. Due to the,slow growth of desert
 

species, there is no way this can be speeded up.
 

3. Industrial plants research and development.
 

The areas of industrial plants is more closely tied to
 

Dr. Davis' area of expertise and I will leave most of the evaluation
 

to him. I will comment on some aspects since I have consulted
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on several of the industrial crops now being introduced in Arizona.
 

The attempt to develop a uniform variety of Jojoba is very
 

important for the success of this crop. In this way the project
 

is approaching Jojoba correctly. The time constraint for doing
 

this in 5 years is very difficult since no meaningful production
 

comes from Jojoba for 3-5 years after establishment. However,
 

once a uniform plant is developed this will enable regional
 

cooperation to improve since a common- marketing scheme would
 

help exports from both countries. In order to have a market,
 

a uniform plant is necessary for consistent production.
 

Other crops of possible industrial use are Guayule, Euphorbia,
 

Asclepias, and Sissad. Both Israel (Negev) and Egypt , ( Fouka
 

and El-Bahriya) have established test sites. It is too early
 

to determine the success of these sites since some plants are
 

barely b" tall in Egypt. The training for industrial crops
 

was a brief 2 month stay at the University of Arizona. This
 

should be considered as an initiation only into this very new
 

field of agriculture.
 

In Israel, research on Euphorbia is being completed since
 

it appears that it will not be economically viable. The Buffalo
 

gourd, however, appears promising since it can provide oil,
 

protein, and roots high in starch. The oil and protein from
 

the seed is comparable to plant production but with much less
 

water. The root starch is comparable with potatoes in yield.
 

Rubber from Guayule is one additional industrial crop that
 

may provide export potential but uses little water.
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The budget for this type of activity appears adequate since
 

it is mainly a first step approach to see if these crops can
 

be grown and the economic feasibility of production. In the
 

area of cooperation, more could be gained from cooperation of
 

scientists than either working alone. It is fairly easy to
 

determine if a plant can be grown but it is more difficult to
 

determine the yield of wax, oil, etc. In the analysis of waxes
 

and oils, both cooperation and saving of research funds could
 

be done by having analysis performed at one institution by both
 

scientists.
 

The implementation plan seems reasonable and should be
 

able to be complete by the end of the planned termination date. 
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Conclusion and Summary
 

In reading this Evaluation Report, the reader must realize
 

that a short period of time has elapsed in what is considered
 

a 5 year project. More realistically this project should cover
 

7 or 8 years to produce the desired end result. This is especially
 

true in Egypt where a late start, due to funding problems, missed
 

the first growing season. The second year drought also caused
 

a delay in parts of the planned project.
 

One very important aspect of this project is that useful
 

results are being obtained through cooperation. This is rare
 

even in the U.S. This is good since both countries have much
 

to learn from each other. For example, few figs were seen in
 

Israel but are being grown without irrigation 'n parts of Egypt.
 

Likewise, drop irrigation techniques are being transferred from
 

Israel to Egypt for melon and tomato production.
 

One suggestion for improving the chance for success of
 

the project would be additional funding to upgrade the library
 

at the Salinity Lab in Egypt. This would save the scientists
 

time since they wouldn't need to "reinvent the wheel" every
 

time a project was started. Some additional analytical equipment
 

is also necessary for salinity and nutrition work.
 

Probably the most needed of all is extra travel funds for
 

scientists. If they are expected to cooperate they need to
 

be able to travel from one country to the other. Egyptian scientists
 

are grossly underpaid and cannot afford to travel on their own.
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Israeli scientists, cue to rampant inflation, also cannot afford
 

travel as they need.
 

As projects go, I would give this one high marks for the 

enthusiasm with which it is being carried out at all levels 

from the coordinators to San Diego to the governmernt officials 

in Egypt and Israel to the scientists working on the project.
 

For the short-term, the sal'inity project is most promising
 

from the research standpoint. For the long-term, the grazing,
 

and shrub work may provide the cooperation benefits A.I.D. is
 

so actively seeking. 
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INTRODUCTION
 

The objective of the project is to establish greater cooperation between
 

Egypt and Israel and among the United States and these nations. The approach to
 

this objective involved joint participation of agricultural specialists of the
 

nations in a project on arid land agriculture. The elements of the project
 

were selected through joint conferences of the three nations. The project was
 

planned for a five-year period. ae three major elements of the project in
 

order of priority are:
 

* 	research on use of saline water in crop production;
 

* 	development of arid land plants of high nutritive value for ruminants;
 

and
 

* 	examiniation of arid land plant species for industrial products.
 

The contractor for the project is the San Diego State University Foundation
 

(SDSUF). The subcontracting agency in Egypt is the Ministry of Agriculture of
 

the Arab Republic of Egypt. The subcontracting agency in Israel is the Research
 

and Development Authority of Ben-Gurion University of the Negev. The funding
 

agency is the Near East Bureau of the Agency for International Development.
 

Leading agricultural institutions of the three nations participate in the
 

project. A Steering Committee has been selected from these institutions.
 

Periodic reviews are conducted by representatives of the institutions involved
 

in the project. This mid-term evaluation was conducted by agricultural scientists
 

who are independent of the participating institutions, the contracting institutions
 

and the funding agency.
 

This mid-term evaluation was conducted after the first two years of the
 

five-year project. The three members of the evaluation team were: Dr. Earl Leng,
 

Cooperation Specialist and Team Leader, Dr. Paul Eberhardt, Saline Water
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Irrigation Specialist, and Dr. Glenn Davis, Production Horticulturist/Agronomist
 

This evaluation was conducted according to the guidelines of a Scope of Work
 

which was written by the contracting agency, the funding agency, and the two
 

subcontracting agencies and the guidelines of the Project Evaluation Sheet of
 

the Near East Bureau of AID.
 

EVALUATION REPORT AND
 
EVALUATION METHODOLOGY REPORT OUTLINE
 

The evaluation team conducted the series of tasks related to each element
 

of the project. The Scope of Work combined the tasks of the saline water irri

gation specialist and the horticulturist/agronomist. The evaluation report of
 

the water specialist was written by Dr. Paul Eberhardt and is included as a
 

section of the team report.
 

The evaluation report of the horticulturist/agronomist follows the general
 

outline below. The three major sections are the same as the three principal
 

elements of the project.
 

I. 	The Use of Saline Water for Crop Projection
 

A. 	Progress in initiating a selection program for salt resistance in
 

1. 	Tomatoes and melons
 

2. 	Other crops.
 

B. Progress in introducing and selecting halophytic species.
 

II. Development of Arid Land plants of High Nutritive Value as Fodder
 

A. 	Success in studying plant-soil-moisture-animal interactions
 
in the 200-250 mm rainfall belt of Israel and the northwest
 
coast of Egypt
 

B. 	Success in collecting data on animal and plant production
 

C. 	Plot work success and direction
 

D. 	Similarity of research in Israel and Egypt for the benefit of
 
both countries
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E. Interchange of knowledge through interchange of personnel.
 

III. 	 Development of a Wide Genetic Base for Observation and Selection
 
of Suitable Industrial Species
 

A. Success in identifying promising species for:
 

1. Crops for oils, waxes, and gums
 

2. Rubber-containing plants
 

3. Fiber plan
 

4. Pharmaceuticals
 

S. Latex-bearing plants for energy or other chemicals
 

B. Accomplishments in regional cooperation.
 

This report includes a suggested methodology for evaluating the type of
 

research included in the project. Recommendations for improvement are included.
 

EVALUATION METHODOLOGY
 

Extensive background preparation was provided to the evaluation team. The
 

team leader and the saline irrigation water specialist visited the San Diego
 

State University Foundation (SDSUF). The three-person team and representatives
 

of SDSUF and RONCO reviewed the status of the project with the project director
 

and Near East/MEUR at AID Washington. Reports from each subcontracting nation
 

and from the contractor were reviewed before the on-site visits were initiated.
 

The team interviewed AID personnel and the project leaders for Egypt and Israel
 

before visiting the institutions and project field sites in the two nations.
 

All institutions involved in both nations provided the fullest orientation
 

possible in the short time available to the team. All major researchers on the
 

project were interviewed in both nations. Producers, local officials, and extension
 

service personnel were visited by the team in Egypt and Israel. The team
 

visited laboratories, plant nurseries, greenhouses, experiment stations, and
 

many remote field sites which had direct bearing on the project.
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Each institution involved in the project provided adequate documentation
 

to inform the team of its work on the project. Project directors and well

informed officials of the governments and institutions were constantly avaliable
 

to the team to provide orientation and to answer questions. Field studies
 

were explained at the field site by the principal investigators on the studies.
 

METHODOLOGY FOR EVALUATION OF THIS
 
KIND OF REGIONAL PROJECT
 

The first task stated in the Scope of Work for each of the major elements
 

of the project is "develop a methodology for evaluating this type of research
 

activity."
 

A primary objective of a regional project such as this is to foster free
 

interchange of plans, materials, personnel, and information among the partici

pating countries. In later evaluations during the life of the project, the
 

criteria for evaluation will be closely related to outcomes. This evaluation
 

is being conducted two years into the project's life. Criteria for evaluation
 

must be based on the level of activity of each participating nation in each of
 

the three sections (elements) of the project. The activities to be considered
 

included the following: designation of personnel and facilities (office,
 

laboratory, field area), development of survey instruments, initiation of plant
 

production, installation of field and laboratory experiments, creation of
 

contacts with corresponding personnel in the other nation, establishment of
 

cooperative arrangements with producers, and written progress reports on activities
 

performed. The Logical Framework of the project includes a statement on means
 

of verification and verifiable indicators for each project.
 

The methodology of evaluation will be to establish a baselinc of activity
 

level on the subject of the project within each nation and between the two nations.
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Activity beyond the baseline in each criterion listed in the paragraph above will
 

The relative value of the progress in each criterion
be considered as progress. 


will vary with the importance of the section to to the project (% of the project
 

effort in the section) and the intensity of the activity. The level of importance
 

of the section within the project has been described in the program of work (PID;
 

Log frame; Budget). The level of intensity of the activity was determined by
 

the evaluator from reading progress reports, interviewing project personnel in
 

each country, and by on-site visits to fields and laboratories.
 

I. 	Use of Saline Water for Crop Production
 
(Note: See report by saline water irrigation specialist.)
 

Egypt has more project work on melons than on tomatoes, and Israel
 

has more work on tomatoes than on melons. Both nations have projects on measuring
 

the quality of the fruits produced with various levels of salinity in the irrigation
 

water. The most successful melon under saline water conditions in Egypt is
 

Chilean black, which is commercially available from Northrup King Seed Company.
 

The most successful tomato in the most extensive field tests in Israel is M 8218.
 

The leading commercial melon and tomato variety are well known to both countries.
 

Varieties and landraces- that have come under testing within the life of the
 

project have not been tested simultaneously in both nations. Plans for exchanging
 

seed stock for research purposes are being formed. The researchers in each
 

nation are not well aware of the old line native material (landraces) that are
 

being used in the other nation.
 

A wide range of other crops is included in the acclimatization plots
 

and specimen collections of each nation. The same species of saltbush, Atziplex
 

nummularia, has been selected by researchers in each nation as the best type of 

saltbush for forage. Many of the same plant species were encountered in project 

tests in each nation.
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Regional cooperation has been initiated by the two nations. The directors
 

of the project in each nation have exchanged several visits to observe project
 

activity and to exchange ideas. An Egyptian student is studying for an advanced
 

degree in Israel. Researchers from both nations expressed definite interest in
 

visiting the other nation in order to exchange information. This interest should
 

be encouraged by the project directors. Travel funds should be provided for
 

these exchanges. Travel logistics should be resolved.
 

The steering committee meeting scheduled in Egypt early in 1985 should
 

increase the amount of interchange between personnel on the project in the two
 

nations.
 

1I. Development of Arid Land Plants for Fodder
 

The development of arid land plants and their subsequent testing
 

under grazing conditions is multifaceted undertaking. The plants have been
 

propagated under shadecloth in both nations. Successful transplanting has been
 

accomplished on about 20 acres in each nation - at Fouka near Marsa Matrouch in
 

Egypt and at Migda near Beer-Sheva in Israel. The transplants will be approxi

mately one year old in November 1984. Grazing trials have not been conducted
 

in either country, but grazing herds are being selected for field trails during
 

the 1984 season. Goats will be used in Egypt, and sheep will be used in Israel.
 

The environment is harsher at the test site in Egypt than in Israel. Atriplex
 

nummularia is the primary forage halophyte under field study in both nations.
 

Quantitative data has been collected on seedling and cutting survival
 

of several species under shade cloth housing in each nation. Data has been
 

collected on survival rates of field transplants. Two planting dates for two
 

species were used in the field in Egypt. Several species were transplanted in
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Israel. In the field trials in Egypt, a single species of salt-bush was
 

transplanted into each sub-block of ten acres. In Israel, five forage species
 

of Atriplex and Acacia were transplanted in a mixed species block of 200 per
 

type per hectare summing to a total of 1000 plants per hectare. Volunteer plants
 

of various species are growing in the test fields in both nation3. In Israel,
 

rotational grazing of sheep on small grains (barley and wheat) and the five
 

transplanted forages will be compared with continuous grazing on the transplanted
 

forages. In Egypt, goats primarily will be grazed on the transplanted Atriplex 

species. The results from each nation will be of value to the other nation. 

The goat improvement program in Egypt has produced heavier kids at 

weaning time in comparison with kids of the native Barki goats. A detailed survey
 

of production practices in Bedouin flocks is being conducted by principal in

vestigators in the prcject in Egypt. The data from the first flocks surveyed
 

has been reported. The results provide guidelines for further research. Close
 

contact has been established between researchers in the project and the Bedouin herders
 

Research results are being transmitted to producers through demonstrations in the
 

flocks of cooperating producers.
 

Because of the time required to propagate the improved plant
 

selections and establish plant populations of sufficient size for grazing, field
 

trials cannot begin until the 1984-85 grazing season. Several years of grazing
 

trials will be required to generate sufficient data to establish the economic
 

feasibility of a transplanting system for forage production. The research system
 

appears to be adequate to generate valid data from which conclusions may be
 

derived. Project objectives can be expected to be met if the project is extended
 

three years.
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III. 	 Development of Wide Genetic Base for Selection of
 

Industrial Species
 

This is the element that received the least emphasis in the project.
 

The participating institutions in both nations have previous experience in col

lection and observation of industrial crop species. Plant species have been
 

collected at Al-Azhar University at Alexandria and at the Applied Research
 

Institute of Ben-Gurion University of the Negev at Beer Sheva. Screenings for
 

survival are being conducted in the nurseries. Sisal, cassia, and buffalo
 

gourd (for oil) will receive more extensive research in Egypt. Buffalo gourd
 

is being selected for starch content in Israel. Euphorbia lathyris has been
 

de-emphasized in both countries because of reported carcinogenic effects of its
 

latex.
 

Israel has collected a side variety of potential industrial plant
 

species. The collection is maintained in excellent condition. A few species
 

have been field tested. A primrose for oilseed production has been screened
 

for early bolting and annual seed set. Calotropis procera has been studied
 

an energy source in Israel but work on this species will be discontinued in
as 


1985. A promising species and cultivar of Euphorbia (E. obtusifolia, var.
 

regisjuba) from the Canary Islands has been introduccd into the nursery in
 

Israel. Jojoba has been exploited in Israel for industrial use. A plot of
 

uniform Jojoba plants has been produced by tissue culture.
 

The industrial plant collection in Israel is more extensive than
 

the collection in Egypt. Plant species that are well adapted to the arid
 

climates and salinity conditions of both countries have been identified in both
 

nations. Further development of these species will depend on the potential for
 

successful industrialization of the individual species. The selections of industrial
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Their use depends on the development of
plant are available in both nations. 


a commercial demand for their products.
 

Interchange of information on industrial crop species between the
 

two nations has been limited, but has not slowed the process of plant selection.
 

At this point a more active interchange would be useful to the industrial crop
 

program in both nations. Possible duplication of research activities could be
 

avoided in the project personnel could visit each others' work sites.
 

The implementation plant is being followed. Considering the great
 

number of years required to industrialize introduced palnts, it is difficult to
 

predict the time frame in which a plant studied in the project will be success-


This element of the project should be continued for a
fully industrialized. 


period of ten years.
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APPENDIX 8
 

LIST OF KEY INDIVIDUALS AND AGENCIES
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APPENDIX 8
 

KEY AGENCIES AND INDIVIDUALS CONTACTED
 

San Diego:
 

El-Assal, Dr. Mohammed - San Diego State University (SDSU),
 
Program Coordinator, CALAR
 

Prudhomme, Thomas I. - SDSU, Technical Coordinator, CALAR
 

Albers, Harry - SDSU Foundation, General Manager
 

Ontell, Dr. Robert = Executive Director, Fred J. Hansen Institute
 
for World Peace 

Washington, D.C.: 

Bittner, Dr. Gary - Near East Bureau, AID/W, NE/TECH 

Gooch, Ms. Ann - Project Officer, Near East Bureau, AID/W 

USAID/Cairo: 

Radi, Arnold - Acting Chief, Agriculture and Rural 
Development 

Moore, Frank - Project Officer, CALAR 

Ministry of Agriculture, Egypt: 

Wali, Dr. Youssef - Minister of Agriculture 

Kheireldin, Dr. M.A. - First Undersecretary of Agriculture 

Dessouki, Mohamed - Undersecretary of State, Foreign 
Relations 

CALAR Project Personnel, Egypt: 

El-Beltagi, Dr. Adel - Technical Coordinator; Associate Professor, 
Ain Shams University, Cairo 

El-Barkouki, Dr. Mahmoud - Principal Investigator (Industrial Crops), 
Al Azhar University, Cairo 

Aboul-Naga, Dr. Adel - Principal Investigator (Sheep and Goats), 
Ministry of Agriculture 
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Rammah, Dr. Ahmed - Principal Investigator (Forage Crops),
 

Agricultural Research Center, Giza
 

Hassan, Dr. Mohamed T. - Director, Forage Research Station, Nubeiria
 

Governor - Marsa Matruh Province 

Ministry of Agriculture, Israel: 

Pohoryles, Dr. Samuel - Director, Rural Planning and Development 
Authority 

CALAR Project Personnel, Israel: 

Mizrahi, Dr. Yosef - Technical Coordinator; Research Officer, 
Institutes of Applied Biology, Ben Gurion 
University, Beer Sheva 

Pasternak, Dr. Dov - Former Technical Coordinator (on leave); 
Director, Boyko Institute, Ben Gurion University. 

Forgacs, Dr. Chaim - Director, Institutes of Applied Biology, 
Ben Gurion University 

Forti, Dr. Meir - Principal Investigator (Industrial Crops), 
Ben Gurion University 

Aronson, Dr. Jsmes - Plant Introduction Officer (Industrial 
Crops), Ben Gurion University 

Benjamin, Dr. Roger - Division of Range Science, Volcani Institute, 
Bet Dagan 

Dovrat, Dr. Amos - Principal Investigator (Salinity), Hebrew 

University, Rehovot
 

Feigin, Dr. Amos - Salinity Research, Volcani Institute
 

De Malach, Yoel - Director, Ramat Negev Experiment Station,
 
Revivim 

Seligman, Dr. No'am - Fodder Research, Department Head, Volcani 
Institute 
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APPENDIX 9
 

BIBLIOGRAPHY OF KEY DOCUMENTS
 

The documents listed were examined in the review process. Copies of these
 
documents are on file viith RONCO.
 

Aronson, James A., "Energy Plans for Desert Agriculture: Current State of
 
Knowledge. An Israeli Perspective."
 

"Arid Lands Agricultural Research Program," Project Paper, as approved by
 
AID/W, April 7, 1982.
 

Ben-Gurion University, "The Institutes for Applied Research: History,
 
Organization and Activities," February 1984.
 

Ben-Gurion University, "25 Years from the Negev Institute to the Institutes
 
for Applied Research," May 1983.
 

CALAR Project, "Work Scopes, 1984-85, Israel."
 

CALAR Project, "Egypt Fodder Production Summary, 1983-84."
 

CALAR Project, "Egypt Salinity Program Summary, 1983-84."
 

CALAR Project, "Egypt Industrial Crops Program Summary, 1983-84."
 

CALAR Project, "Work Scopes, 1984-85, Egypt."
 

CALAR Project, "Egypt Industrial Crops Program Summary, 1983-84."
 

CALAR Project, "Current Progress, Salinity, Israel, 1984."
 

CALAR Project, "Current Progress, Fodder, Israel," 1984.
 

Cooperative Arid Lands Agriculture Research Program Newsletter, Winter
 
1982-83.
 

Cooperative Arid Lands Agriculture Research Program Newsletter, Fall 1983.
 

"Cooperation" file, CALAR Project, 1983-84.
 

el-Barkouky, M., "New Crops for Arid Lands - Industrial Plants. Annual
 
Report," 1984.
 

Gardner, W. R., "Trip Report, Israel/Egypt," March-April 1984.
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Institutes for Applied Research, "Scientific Activities, 1980-82," Beer Sheva
 

1983.
 

McKell, Cyrus M., "Fodder Program Review," April 1984.
 

Ministry of Agriculture, Egypt, "Fodder/Animal Research Program Progress,"
 
1984.
 

Near East Bureau, AID/Washington, "Evaluation Guidelines," 1984.
 

Norman, Colin, "Scientific Collaboration in the Middle East," Science
 
215: 639-640, 1982.
 

Ramat Negev Agricultural Station, "Greening the Desert through Science and
 
Pioneering," Leaflet, 1983.
 

SDSU Foundation, "Annual Report, 1982-83."
 

Weir, William C., "CALAR Trip Report, Egypt and Israel," March 1983.
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ITINARARY OF CALAR REVIEW TEAM
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APPENDIX 10
 

ITINERARY OF CALAR MID-TERM REVIEW TEAM
 

The team consisted of three members: Dr. Earl R. Leng (Leader), Dr. Paul
 

Eberhardt and Dr. Glenn Davis (more detailed information in Appendix 4).
 

(Sunday) August 26, 1984: 


(Monday) August 27: 


(Tuesday) August 28: 


(Wednesday) August 29: 


(Thursday) August 30: 


(Friday) August 31: 


(Saturday) September 1: 


(Sunday) September 2: 


(Monday) September 3: 


Travel by Drs. Leng and Eberhardt to San Diego,
 
California.
 

Conferences with San Diego State University
 
(SDSU) Foundation officials and executive
 
director of the Hansen Trust, in San Diego.
 

Travel of all team members to Washington, D.C.
 

Brief orientation at RONCO headquarters. Con
ference and briefing in Near East Bureau, AID/W.
 
Departure from Washington, via New York and
 
Rome for Cairo.
 

Enroute. Arrival in Cairo 4:00 p.m. Meeting with
 
Dr. el-Beltagy, CALAR Technical Coordinator,
 
Egypt. To hotel.
 

Meeting in morning with officials of USAID/
 
Cairo. Afternoon free.
 

Visits to Al Azhar and Ain Shams Universities,
 
Cairo. Inspection of nurseries at experimental
 
farm. Trip by road through Nile Delta to
 
Alexandria.
 

Visit to Salinity Research Institute, Maryut
 
(near Alexandria). Detailed inspection of field
 
sites and farmers sand dune culture in coastal
 
area east of Alexandria. Return to Alexandria.
 

Visits to Nubeiria experiment station (fodder
 
crop nurseries), and CALAR experimental sites
 
at Bourg -el-Arab (shern and goats), Fouka
 
(fodder shrub plantings) and near Marsa Matruh
 
(field trials on saline soil). Visits to Bedouin
 
sheep and goat operation and farmers' fields.
 
Meeting with Governor, Marsa Matruh province.
 
Over-night in Marsa Matruh.
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(Tuesday) September 4: 


(Wednesday) September 5: 


(Thursday) September 6: 


(Friday) September 7: 


(Saturday) September 8: 


(Sunday) September 9: 


(Monday) September 10: 


(Tuesday) September 11: 


(Wednesday) September 12: 


(Thursday) September 13: 


Visits to CALAR field research site west of
 
Marsa Matruh, and to Bedouin leaders of Beni
 
Ali tribe. Return to Cairo via "Desert Highway."
 

Departure Cairo 7:00 a.m. to Tel Aviv, Israel;
 
met by Dr. Josef Mizrahi, Israeli Technical
 
Coordinator for CALAR. Visit to Volcani Institute,
 
Bet Dagan (near Tel Aviv). Visit to Agricultural
 
Faculty, Rehovoth. Arrival and over-night in
 
Beer Sheva.
 

Visits to Ramat Negev salinity experiment station
 
(major CALAR site) and inspection of agriculture
 
in Negev Highlands. Visit to Ben Gurion University
 
of the Negev, Beer Sheva, and to industrial
 
crops nurseries near Beer Sheva. In evening,
 
meeting with Bedouin sheikhs and tribal leaders,
 
near Arad. Return to Beer Sheva.
 

Meetings with Institute Director and other staff
 
at Applied Research Institute, Beer Sheva. By
 
car, via settled Bedouin area, to Tel Aviv.
 
Meeting with Dr. Samuel Pohoryles, Ministry of
 
Agriculture. Over-night inTel Aviv.
 

Early monrning departure of Dr. Davis for U.S.
 
Free day (Israeli Sabbath).
 

Work on report and travel arrangement, departure
 
for Cairo.
 

Work on report, made further travel arrangements;
 
discussions with SDSU Program Coordinator.
 

Conferences and completion of draft, main team
 
report. Discussion with Dr. el-Beltagy (Egyptian
 
Technical Coordinator).
 

Meeting with Dr. Youssef Wali, Egyptian Minister
 
of Agriculture, and other senior officials of
 
Ministry. Preparation of report appendices.
 
Proofreading of typed main report.
 

Proofreading of appendices. Finalized travel
 
arrangements. Took delivery of typed report
 
draft, gave copies to USAID/Cairo and SDSU re
presentative. Meeting with Mr. Radi and Mr. Moore,
 
USAID/Cairo.
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(Friday) September 14: Departure of Dr. Leng, travel to Lincoln, NE. 

(Saturday) September 15: Departure of Dr. Eberhardt, travel to Phoenix, 
AZ. Free day for Dr. Leng. 

(Sunday) September 16: Free day. 

(Monday) September 17: Drafting of four appendices and final trip 
documents (Dr. Leng). 

(Tuesday) September 18: 

(Wednesday) September 19: 

Travel to Washington, D.C.; conferences with 
RONCO officials (Drs. Leng and Davis). 

Finalize report draft. Discussions with personnel 

of Near East Bureau, AID/W. 

(Thursday) September 20: Conferences and briefing on report, AID/W. 

(Friday) September 21: Return to Lincoln, NE (Dr. Leng). 
Final copies of complete evaluation report 
submitted-to AID/W and USAID/Cairo by RONCO 
officials. 
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