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e. en': fr International Develocment (USAID) 

--- w'hir the Un:rsty of Arizona to contribute to a
act 

.... <rehensive study.' designed "...to determine the potential for 

;coeraticn in the environment and natural resources sciences 

:'.een -he various countries of the Middle East, with carticular 
on tsraelnneanorina Arab countries [Egypt, Iraqre 

n a,.S 4-I 
.,-..,uaiT-, Lebanon, Saui Araia, Sina, Syria and West Bank], 

. ano aluate !otential reqional -rojects andn,-:,v 
-ne e-- --­nmenta and nau"ral resnurce sciences." 

.re-ort cnst the atnors' :oncluscns and recommen- .a-,nfs 

-, .ocunMents. 

-n-ane n-ri is a 4escr4n-_on cf n:formation collection 

a-vities :ncertaken to surort reo..enations relevant to 

Eastern reoan.-. coocerative en'i-4irnmental an-; natural 

resource S. ences .oc "Yos Fllowtng disc'ussions .ith the tAID 

ontrac- Monitor, it "as gcreed that on-site visits would be 

es-tricted to E'.'t, Jordan and Israel. It was agreed further 

dscussi that,because of time limitations, some
urinc t 4hese ons 
.n.=a-on reues-ed in the contract would be culled bv AID 

from existing documents. :or example, most of the information 

is available in Indicators of Scientiici.e Item 
and Tecooq-ical Effor-ts in the Middle and North Africa which 

was pciblished in draft form by Computer Horizons, Inc., in 1973. 

';one of tnat material is reproduced herein.
 

recuested in 


made between those activities which:;o distinction has been 

may 'e feasible now, those which ma': be feasible during the interim 

between now and that time when a peace settlement is reached, and
 

t'.ose which ma; be feasible following a comprehensive peace 

settlement. Some discussions of timeliness may be included in the
 

recommendations, but not as concisely as recuested within the
 

language of the contract. 
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I. CONCLUSIONS AND RECOMMENDATIONS
 

A. General
 

1. The general consensus of Egyptian scientists, even 

those who appeared eager to collaborate with "some" Israelis, 
was that coonerative ventures not be undertaken'...will 

until the Palestinian issue is resolved." 

Although the topic of coomera-'ve researc with Israel 
was not approached ]-,ti,, discussions witJ Jordanian 
researcher.; indiraed clearlv that loint :ordanian-Israeli 
research projects are not fe-asihle now or in the near future. 

i_ ,
3. Coo er zne..s c <_s , n-s-*t-itutionsa....ins 
offer considerabie :rr . . normntion eane v the authors 
during their brieff visit; les-hem to believe that Sudanese 
researchers s _oul i. -d IT correrative studiesbe ontial 

as well as the cther Ara- :'a-es listed in the contract 
Statement or .fcr. , srecial imror-ance is the cotential for 
joint EI.'n-*dan Programs.n-s-r:h 

4. Soeciall': organized s:ientific workshops focusing on 
specific, shared -roblems such as health, water management or 
economic botany seem to be unlikely vehicles to carry 
participants into regional, cooperative ventures at this time. 
The authors rurther for-esee little of scientific value being 
generated in such workshocs. 

5. Politically oriented "'how-do-we-aporoach-regional­
cooperation" workshops which only incident]1'; address such 

topics as health, w.ater management or economic botany might 
have some chance of success. The authors do not recommend 
funding any ,wor..shocs at this time; however, if workshops are 
the agreed unon early vehicle, .je feel they must be oriented 

to the how to obtain re.ional cooperation, not to the technical 

topics. 

6. Funding similar or p?, -rl: identical research projects in 
more than one of tie Middle Eastern countries seems to offer 
more promise or .enerating cooperative studies than attempting 
to force their immeiiate integration. After a ,'ear or so of 

project activity, Eindincs of each project could be discussed 
among the various researchers during a meeioq arranced by 

the funding source(s). It is conceivable that these somewhat 
informal exchanges of research findings might produce a 
"natural" evolution of follow-up, successful collaborative 
undertakings.
 



B. Environmental Projects
 

i. All countries visized and studied under terms of the
 

conrractual Statement of Work experience environmental
 

Joc -adation nroblems related to desertification, air pollution,
 

',.ater t:cljution and urban waste disnosal. All of these Middle
 

Eastern countries could benefit from enlisting U.S. aid but
 

only Jordan and Israel appear to have official, legal
 

interests in controllina pollutants. in Egypt and many other
 

countries 	studied, considerable time would be necessary to
 

dentif.' scecific problems and develop ameliorative programs.
 

1. 	A.scecific p ocosal develoced bv Jordan and oresented to
 
7to miticat Jcrdanian environmental problems was
 

ce'ecte bv USAD./ordan in the recent cast. It was a proposal
 

t.at, 	if implemented, would-be benefic-al i-mmediately to 
ror-anians,has Inih Friaritv and that shouldthat nationaly, 

.emonstrate the potential of future :o llaborative 

enviro nmen'al research in the Middle East. Part of that 
troposal fallows:-ilatral 


cormittee was form.ed on 17 Decemb-er L'7,- to 

study the problens of environmental collution in 

:Ordan, especiallv in the industrial reqion between 

...zan and Zarca. The co -_;ttee consisted of re­

cresertanives from: .Ministrv of :Health, Ministry of 

ndstry and Commer:e, .inistry of Municipalities 
=man Municipality, National Planning
 

Council, N;atural Resources Centre, and Royal
 

Scientific Society.
 
After inspecting the facilities of these
 

institutions,it was agreed that the Royal Scientific
 

Society facility would be the study center for
 

environmental problems and that it would be
 
responsible for solving technical problems related
 

to the environment.
 

After preliminary study the work plan outlined
 
below was drawn up.
 

and :illages, 


Phase i
 

Phase ! will involve short-range and long-range studies
 

to identify and control specific problems and to
 

establish a olanned national program of water quality
 
and environmental management for Jordan.
 

Phase II
 

Phase II activities will consist of:
 

Review of the physical characteristics of
 

environment and water resources of Jordan;
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Chemical analyses to determine bacteriological
 
and other biological composition of wastes
 
and water resources;
 

Detailed study of industrial processes
 
during various manufacturing stages, covering
 
raw materials used and quant-y and quality
 
of wastes produced during and at the end of
 
processing;
 

Classification of industries with respect
 
to wastes;
 

Determining requirements for pretreatment
 
of wastes; and
 

Determining the methods of disposal of wastes.
 

Phase !I!
 

Phase III will involve: Establishing a sampling net­
work for the collection of data; organizing and
 
analyzing data and information; establishing an
 
enviromnental analysis laboratory.
 

3. Pollution in the Red Sea is an extremely important topic
 
that will be discussed in the report to be prepared by the
 
National Oceanographic and Atmospheric Administration.
 

C. Natural Resource Projects
 

Natural resource development programs suggested below are
 
listed in priority order as perceived by the authors based
 
upon discussions held with various scientists and government
 
officials during the authors' visits and as a result of
 
research undertaken by the authors to fulfill the Statement
 
of Work clause of this contract. It should be noted once
 
again that funding for some of the suggested projects could
 
reap greater returns if it is allotted simultaneously on
 
a country-by-country basis (Please refer to Paragraph A.G.).
 
Some of the suggested projects are amplified in Appendix A.
 

1. Research should address using saline waters 
to irrigate saline-tolerant plants that have economic 
potential as crops for animal forage (e.g., Atriplex 
spp), or the use of saline waters to irrigate economic 
crops which are not usually accustomed to saline-water 
irrigation.
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2. Research should address developing arid-adapted
 
:lants having industrial potential such as jojoba
 
(Simmondsia chinensis) , guayule (Parheiiium arcentatirm 
. ra'9 and Euphorbiaceae. 

.Researc-h shou.a acddress buIlding arid-lanI 
-.- navina arid-3dapted icnsemens 	 arcroriat:e . 
low-cost, indiqenous materials.
 

Research should address developinq fisheries in
 
... '....er pons, z.rac. sh-water ponds, the Red Sea,
 
th:e .,,Ile and Lake Nasser.
 

. e.earc s... - . .reserve .ntln... to an . 
cf n-_-"ral reeres :am l1e s 

.r-e "he s2etii.1or :e.-a' in the Sinai ani ar 

ea sc.:_ h ur a n 

.... n......... ce.m cia on 


.:.~ ch .- .fiss t: a n e ­
.ana . inz e..hasis oo0Se 

ons -. -. r.........n.c-- s-aIl nounns of .recinitation,
 
a.na- n-d;.,-are~. o -.-;a r o s. 

.cr.. r . '.n . . _xan landia eor, r some 
Zases, even tD s'rv :e. 

: -esearch should address develoninc desert-fi:aticn 
ontainment measures suc!- as dune stabilization, 
re....fforesta. on, ann rance management. 

. Research.nsod address range management, breeding, 
ard feeddo develocment to increase sheen croduction 

:n. Middle Eas.ernes to rovide more meat
 
and wool croducts.
 

3. Research should address developing new energy
 
resources including solar, wind, and biomass energy.
 

1. Research should address creating new channels for
 
disseminating information throughout the Middle East. 

I. 	 Research should address enhancing the capabilities 
of the Desert Center Development Program at Abees, 
Egypt, to further the possibilities of collaborative 
research within the Middle Eastern countries (Cee
 
Ap~.pendix A)
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II. 
 SURVEY OF EXISTING CONDITIONS
 

The survey of existing conditiors based on on-site visits
 
to Egyipt, Jordan and Israel is 
in the oreceding section and
 
Appendix A (Trip Report). 
 The following observations relate to
 
the existing state-of- the-art in various specific subject areas
 
within the natural sciences, geology, and environmental studies,
 
as reflected by a survey of the literature produced by each
 
country (See Appendix D).
 

Scientific efforts thecon.:erning environment and natural
 
resources 
 in Emmp, Ira7, Israel, Jordan, Kuwait, Lebanon,

Saudi Arabia, and S'ria vai-/ greatly, apparently due in large

part to the institutional resources available ir. each country

and to the aount of fiscal resources directed :oward environmental 
subjects. Tor all countries except isael and Jordan this formal
 
governmental coitment is nonexisten . -orn is :romorina
 
an offi0ily _;ioed surve., of 
 i-ts nntur resources and the

development af envi-onmental 
 %oll,1tion i-entification and control. 
Israel hnas "erv icti'e natural resource procirams,,hut its
 
environmental collution abatement procram appears to be 
 quite

low in priority and inadequately staff.
 

Expressed in Table 1 are international science indicators
 
as b ,
determined the *lational Science Foundation. Then 
differences in re, orting statistical dat-a are corrected for and
 
S & T data are normalized for sine cf country and dearee of GNP
 
inflation, it can be seen that Israel performs far above 
expectation, not on!v accordinq to averaces with the region, but 
on a worldwide level. EcTypt ranks next in overall S & T 
capability and comjnitment accordinia to these criteria. The 
authors admit to 
beliefs developed bv looking at the institutional
 
and personnel research capabilities t,_hat lead us to rank Jordan 
much higher. Possibly quality and depth are not adequately 
distinguished by such analyses. 

When subjects of scientific study that pertain to natural 
resources or environmental research 
are examined, the situation 
as expressed in Table 2 results. These data are extracted 
from compiled bibliographies of studies done within each country 
on specific subjects within the natural sciences or oeology that 
are pertinent to the region. When particular projects for 
cooperative efforts are proposed, the potential for input from
 
each country will depend on 
its subject expertise.
 



!:10, ;ft mtA :::i,'r, i l -vrva :lrlt n; <.11.1 

11.1 -, *,- -: .n 1. l ii ,i, -naw 

r~~~~; -- -AI-''"'-t -­
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A. Environmental Policies, Planning and Legislation
 

Most Middle East governments have exressed some degree of
 

concern about environmental matters. This concern manifests
 

itself throu q h th. official actions taien, institutions
 

established and internatio-al ,-r.rrences uored.ocu..s.vhich 

on -he crotection or t_.,,2 , --.e of activities
nvi.onment. scone 

varies widely' amonq the nations of th- region. A revicw of the
 

literatir . dearthn of "-ertine information man'
revaLs a L. ffrom 

Arab countries, wihime re-orts ofMisr,,elL activitiesr- ' possibDle-,in ofenviron­_I.... 

mental matters renativ , ,ros . . is
are il' 


course, that much informati: tr Ar tts loes not find 

its wav into t ournals ,-- . - t/ owever, 

it must be ::ol"'ed tat o . -. .a a on to 
.t.1 - ' in s thanen;rron.:, n-' - is ,s 'or in ' --. -I J, 

27 issues 3 -: - , ' ,a r e'v ne' 
..~o- :.,;thruh S. En en . - --i~no,.Acencvhe i" i:on a]..,- _ 


(EPA) b. .. I s 7 -- aD' refe rences
 

relatilt o re x ............ to
 

Israel, tIe' D,1t2 , . ;i- . , a'x1,-t_-n
 
-
 in
information aa.berr- neRs-o"-. te or.. natior 

the reqion which has esnablrshec a government aqer.cv, the 

Environmental Protection Service, 3imilar to our EPA. 

A recent indication of the exe7t or for-mal commitment by
 

Arab states zo pursue rolicies whic lnd themselves to both
 

national programs and reqional coor-rion in environmental
 

matters is detailed in cI YNES,.O ocunent (UNESCO, 1Y9S). This 

report contains a summary:" of actions taken by various -r3b 

governments on the recormnendations made by the 19-- onference 

of Minis.ers of Arab : -ates Resnonsible for the Acpn lca-ton or 

Science and rechnolon, to Development (CASTARAB) ASTA RAB 
recommendations :Thbers 14 through 21 concern ecoloaicai natters 

an ith 1978 summarL o actions taken indicates rae deqree of 

pat'ir, .. arious Aroab states and .'..E5..0 A rmncation 

for futur re1io' . cooperation am.ong Arab natrons acr.ears to 

have beeL. staLl shed throutih CASTARAB. Activities to date 

have emphasized planning, -raininq sessions, worZ 1s and 

UNESCO staff supnort. Some attention as been devoted to 
establishing centers of competence for specific scientific and 

technical objectives, but the eventual success of such proposals 
cannot be projected.
 

There is a nucleus of competence within each participating
 

Arab state involved in environmental planning under the
 

auspices of UNESCO. The experience these groups have gained
 

should contribute to the success of any cooperative arrangements
 

that may evolve in the future.
 



A 's o' -theinformation available reoardinq the existinq 
,n=ns within each o' these countries with respect to 

:ronmental issues sucgest a wide variation in research 
a l and current exrertise. It is thus necessary to 

a examine proposals with respect to each countr.'s ability. 
.cvernmenr attitudes toward the role environmental 

in-development are oriented toward environmental 
rZ.eiL aF -ears that environmentally oriented projects 

-rcm-ise. Exceptions are nollution in the Red Sea 
ne . eszablishinc envircnnientai anal.sis and 

su' as :-a--euestei bvJocian. 
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APPENDIX A
 

REPORT OF VISIT TO
 

THE ARAB REPUBLIC OF EGYPT, ISRAEL AID
 
THE HASHEMITE KINGDOM OF JORDAN
 

October 12 - 25, 1978
 

By 

Jack D. Johnson
 
and
 

Michael E. Norvelle
 

Office of Arid Lands Studies
 
University of Arizona
 
Tucson, Arizona 85719
 

Under the Auspices of
 

The United States Agency for International Development
 

November 1, 1978
 



INTRODUCTION
 

In order to conduct an on-site inquiry into the research pro­

jects currently being conducted in the Middle East states of Egypt,
 

Israel and Jordan, their ex-oressed researchoriorities and to
 

examine 7-e -otential for regional ccoceration in the areas of 

natural resources and environmental sciences, visits :ere made.. to 

these countries dur-in the O11 tr ct'ober 25, 
1973. An .aasessment o , .... . --acabi 1 _iJs for research 
was also conduc-ed as a second leve -of incuir'. At the same time 
a literature s h of cubi~sne _:or-ataon available on these 

sin suc or of tne fid activities.
subj'ects :...as ccnduci_=d by .....S in surcr of th fieldatvLis 
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EGYPT 

(October 12-16, 1978)
 

In Lgypt discussions were held with staff at the American 

University in Cairo, the Desert Research Institute of the inistry 
of Agriculture, the Land Reclamation Authority, Ain Sahis Univers­

ity, and the University of Cairo. A visit was made to the ;,bees 
land reclamation project which is also the propose site of a Desert 

Development Demonstration and Training Program to be coordinated by 

the American University in Cairo. 
Currently, natural resources development research in Egypt is 

primarily focused unon obtainina, self-sufficiency in food production 

and, in so doing, utilizin urrent!." no:.-}rcductiva lands such as 

the Mediterranean littoral and New l portion of the estern 

Desert. Consequently, primary research project interests emphasize 
water resources management, saline and droucht-tel.rat crops and 

use of saline and brackish water in irracacion, aT ,he improvement 

of agricultural manacement n. desert areas. 
Two schools of thoucht exist nn inin :ns retard.-:h One, 

which is still primar', is trained in the use of Nile Valley soil 

and water resources and acricultural technicues. The second, an
 

apparently enlarging portion of the scien:e and tec bnolocy comm1un­
ity, is concentrating on the -:ontion of new techniques necessary for 

development of desert areas of ncrthern and western EgKo'F-t. Institu­

tionally, it was e:::rre:sed that a laroer -rooortion of the science 

and technology community will need Lo acmuire an expertise in desert­

appropriate perspectives before lar- successful development 
in these qeocranhic areas will take ace. 

The Desert Research Institute of th inistr' of Agriculture is 

one of the leading Egyptian in-sttutio ecar-din the acquisition 

and application of appropriate technolocies for desert development. 
Currently, their focus is upon resources inventory activities such 

as the preparation of recional scils and ceohvdrolocic maps with 

emphasis upon the hydrolocic vrovinces of Egypt. They also have a 

strong interest in the areas of saline water in irrication and the 

improved salt tolerance of selected crops. They are currently in­

volved in ,-ejects of watershed improvemont to both aucment qround­

water and irrigation esources of Wadi a]-Arish in Sinai and install­

ation of drpT irrication systems at its unit in Southwest Sinai. 

Other projects of interest are their development cf plans for the 

establishmen-_ of a oreenbelt across :;orth Africa as a land reclama­

tion scheme with components of watershed and rance inprovement and 

management, livestock management and thle use of non-conventional 
energy for rural electricity and water supplies. The Institute is 

also interested in the improvement of local sheep for meat production 

as the objective of raising of this animal shifts from wool to meat. 

This would also include introduction of breeds of proven meat pro­

duction potential.
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Specific research projects recommended for regional
 

collaboration during discussions at DRI include:
 

- The use of saline water in irrigation and development; and 

improvemnt of salt-tolerant crops 

- The improvement of Awasi sheep for meat production, 

to coordinate ongoing research activities in Jordan, 

Iraq, Syria, Eaypt and Israel 

- Develonment of a regional clearinghouse for scientific 

and tachnological research information and promotion 

of wider dissemination on current research. This 

would also include fundinq of distribution of 

inforration to professionals who, due to lack of 
funds, do not have access to the full rance of 

current information 

- A state-of-the-art program, perhaps by clearinghouse
 

staff, to collate infroration on selected subjects
 

of priority interest among regional participants
 

Focus at the hmerican University'of Cairo is on their
 

establishment of a Desert Develccnent Demonstration and Training
 

Procram in South Tahrir Frovince at -bees.
bees is the location 

of one of E.=pt's oldest an, most successful land reclamation 

projects using Nile River diversions. Currently, fundinq is being 

sought to develop this integrated development and training project 
which will concentrate on those technologies appropriate for 

develormenrt in those desert recions outside the traditionally
farmed !ile basin. It will be the first major non-covernmental 

demonstraticn cropect in EEcvt devote tc desert deve o'melnt 
it will seek to irtegrate the various technoc-es nwc'-sary for 

successful desert livinc and acriculture with water as the limiting 

factor. The Program will also link the application of existing 

knowledge, research an- education and will serve as a training 

ground for students and scientists froi Egcvot and abroad. 

The demonstration and training crogran will be primarily 

concerned with desert technologies appropriate for Egypt's climate, 

its physical, human and capital resources, its environmental
 

concerns, and its socio-economac and traditional natterns.
 

Modifications of these technologies could be made, as appropriate,
 

to suit conditions in neighboring countries of the Arab World
 

which wish to cooperate in the program.
 

The program emphasis will be on desert agriculture where
 

water supply is the limiting factor. Optimum land and
 

water resource management is a major goal.
 

The program will also be directed at the establishment
 

of small-scale agriculturally based industries.
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- The program will include the production of energy for
 
rural communities and the most appropriate design of
 
habitats for hot, arid environments.
 

- Raw materials resources will be surveyed, particularly
 
to judge suitability of indigenous materials for
 
construction and other development activities.
 

Desert communities, based on alternative patterns of develop­
ment, particularly agricultural and water-use practices, will be
 
established in an integrated rural development context. Social
 
science research will go hand in hand with technical research to
 
ensure a productive, viable life style during the development of
 
these communities.
 

The program will be located at some distance from existing
 
population centers but will have adequate social services.
 

A nucleus of professional staff will live in the community
 
from the outset, so as to be aware of local needs and to tie the
 
program closely to the community.
 

The site selected for the first phase of the program is in
 
the South Tahrir region on 500 feddans, donated by the Government
 
of Egypt through the Ministry of Land Reclamation. The totality
 
of the program will cover an area of 7,000 feddans called
 
"Intallaaa," or "Take-off.'
 

A multidisciplinary outreach program will extend the impact
 
of the results of the program to desert, arid land, and oasis
 
development projects and studies throughout Egypt, and appropriately
 
modified programs will be designed for experts and students from
 
neighboring countries with similar programs.
 

Specific research activities of the proposed Program are
 
outlined below.
 

1. 	On-Site
 

A. 	Agricultural
 
Plant materials: selection of grasses
 
Native arid zone plants
 
Testing adaptability of crops such as jojoba, guayule, and
 

buffalo gourd
 
Desertification control
 
Dune stabilization: vegetative cover, windbreaks
 
Controlled environment agriculture
 
Biosaline research
 
Alternative farming systems with various technology levels
 
Environmental control for dairy cows, model dairy production
 
Improving small ruminant production
 
Water harvesting
 
Optimization of water use on crops
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B. 	Industrial
 
Food processing
 
Use of solar energy
 

Drying and processing
 
Heating and cooling
 
Production of electricity (silicon cell, wind)
 

C. 	Rural community development
 
Planning
 

Housing
 
Services
 

Government
 
Recreation
 

II. Off-site, or not site-snecific
 

A. 	Agricultural
 
Water harvesting, dune stabilization
 

B. 	General
 
Coordinative plans for desert development
 

C. 	Social
 
Aspects o- integrated rural desert development
 

Other pro-ect interests specified during discussions in
 
Egypt revolved around two areas: the development of fish as a
 
food resource and the establishment and maintenance of natural
 
environmental preserves.
 

rqo areas of crimav interest were indicated with respect 
to fish production. One revolved around the apparent current 
reduction in size and sunolv of fish in the Nile and Lake Nasser. 
Research needs were exoressed which will address the resolution
 
of this problem and a consequent improvement of the potential of
 
the fish resources in these two areas. Second, the Red Sea's
 
potential as a producer of fish needs to be tapped and further
 
exploited. Management research in this area is of prime interest
 
among the community of specialists interested in this area as a
 
contribution to Egypt's food supply. 

An interest was also noted with respect to the maintenance
 
of the natural reserve ahich was established by the Israelis
 
in the Sinai. Hope was expressed that emphasis would be given
 
to the preservation of this reserve. At the same time, the
 
establishment of similar areas in the Red Sea highlands area of
 
Egypt was given expressed interest. A variety of wildlife and
 
plant communities exists in this area which needs to be protected
 
as development proceeds. Study of these communities would also be
 
enhanced by the provision of reserve status of these areas.
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Egyptian opinions on the feasibility of cooperation with
 
Israel in the areas of science and technology are in one sense
 
dichotomous. A large number of the scientists interviewed are
 
anxious to collaborate professionally, as many of them have already
 
done on an informal basis at conferences, etc., and feel that a
 
great deal of mutual benefit would result. At the same time there
 
is a political legacy of long standing which causes a hesitancy.
 
At the heart of the problem is the broader issue of the Palestinians.
 
Until the Palestinian issue is resolved many Eg ptians will refuse 
to join hands with Israelis in research. It was stated also that 
the United States should not force scientific cooperation by "... 

dangling its dollars in front of hungry researchers." Furthermore 
any proposal involving the Sinai would be looked upon as a means of 
maintaining Israeli presence in the Sinai. 



IS RAEL 

(October l9-2 , 97S 

Zn :srael ezrhasis was given to an overview of current
 
_evelo:rment and research being conducted 
 at the Ben Gurion
 
... versi::" of the '.egev at Beer Sheva.
 

'vservations of agricultural developments between Jerusalem
 
an Beer Sheeva and Beer Sheeva and Tel Aviv were made as well
 
as research activities and facilities 
at the Ben Gurion institute. 

The Ben ,urion Institute is concentrating upon research
 
.e.... cc :he alcations of technology to agro-industria!
 
7r=esses fCr te use ,)f saline 
irriga:ion water, develorment
 

salt-tol-rant nlants crimarilv as forage, and desert
 
settlement planning including appropriate locallb available
 
materials, deser n
architecture and solar energy. Emphasis on
 
plant materials is on tne technoloV of omant introduction and
 
reroduction. urren w.;ork is beina done 
 on the salt tolerance
 
ani varietal spectrium of eucalyptus and the drought resistance
 
of arid-adapted forages, especially Atriplex species and other
 
haloc'htes. Work beina done on low-rainfall irrigation of
 
halophvtes at the Institute's research farm is particularl, 
noteworthv. The recenerative properties of two Atriplex varieties 
.4-th on>y S5 =_ of rainfall show ver great potential and make 
their use for forage production in such areas particularly 
interesting. One variety of eucalyptus that was successful with
 
up to 60,000 pcm TDS is another development of their adaptive
 
research.
 

industrial crops such as jojoba are 
receiving a commensurate
 
amount of attention, and their success without irrigation is also
 
noteworthy. Loess soils which are being used 
seem to show great
 
potential for very limited irrigated production of this crop.
 
Perhaps of most interest is the reproductive work being conducted
 
on jojoba using tissue culture to produce seedlings instead of
 
direct seeding.
 

Also noted as being of special interest for future development
 
in Israel are gum-producing trees. Technology and experience
 
there is very limited and an interest was expressed in acquiring
 
Egyptian and Sudanese expertise in this area.
 

Another program being conducted at BGI is that of genetic
 
research to extend the shelf life of produce being exported to
 
foreign arkets. The potential of this market, particularly the
 
European produce market, makes this research of particular
 
interest to other countries in the Middle East. At present tomatoes
 
and melons are the focuses of research.
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A great deal is also being done in greenhouse technology,
 
particularly with respect to utilization of new complex polymers

with ultraviolet degradation resistance and utilization of
 
geothermal energy for heat. 
 Israeli technical expertise in both
 
controlled environment agriculture and trickle irrigation is well
 
known.
 

Also of interest is the intensity with whichn agricultural
 
development and reforestation and afforestation have been
 
accomplished within Israel and the 'est Bank. 
 israeli development
 
activities are also well known with respect to the Negev and 
Kibbitzim. The extent to which the highland and hilly portions

of the West Bank are being utilized by the traditional Arab land­
holders is less well publicized. !t would be difficult to imagine 
a more 
intensive use of terraced hillsides for drvland production.

Jordanian technicians living on the West Bank are now also being

provided with additional traininc by israeli acricuiturists
 
and are the primary technology transfer agents. Credit must be
 
given to the adaptive ability of the "traditional acriculturists" 
in this region, however. Q-uick adantion of the most advanced 
techniaues of farm management have made them able to reach very
 
high yields. 

Another aspect of applied research being conducted by the
 
Israeli scientific community worth mention is that of fish
 
production. Their concentration has been upon fish ponds, i.e.,
 
fresh-water fish, from an aquaculture perspective.
 

Evidence of Israeli interest in collaborative projects
 
with their Arab neighbors as expressed by those with whom 
discussions were held was positive and it 
was indicated that their
 
opinions reflect a large segment of the Israeli scientific community.
Specifically expressed project areas of mutual benefit were in 
crop ecoloay, botany and general ecology. As mentioned above,
Egyptian and Sudanese technology in gum production is of particular 
interest as is Ecyptian technology in the production of certain
 
produce crops. Desert development is another area in which a
 
particular interest was expressed, particularly in collaboration
 
on appropriate desert architecture and use of locally available
 
materials versus imported cement.
 



JORDAN
 

(October 16-19 and 22-25, 1973)
 

The Jordanian research communitv was found to be very well
 
.:r-an.ed,
trained and euipped as evidenced by visits made to 

. coyal Scientific Society (RSS) and the University of Jordan, 
in Anmman and the RSS Solar Energy Station Aoaba. 

'on-aQri.cultural development research in Jordan is centered
 
te Royal Scientific Society (RSS) The RSS is overseen by a 

degree ..of interest on the nart of His Royal Highness, 
Prince Hasan, and is staffed by a contingent of professional 

enriss who have largely received their training and experience
 
in the Eurocean technolocical and scientific community. To a
 

cr extent their traininc is n hi.hlv resoected .7erman
 
iniutions and industr',althouch a cortion of the staff received
 
rraining 'n -'e U..2ra ritan an- n.odn
 

Well ecuipced fcr a newly established institution, the RSS 
also serves as the national standards agency, testing products 
.or local industry including paints, lubricants, ceramics, metals
 
and non-metallic materials. Close coordination with local industry
 
is ceina established as the high decree of reliability of their
 
proaram becomes better known.
 

Research priorities of the RSS, and hence of Jordan, in the
 
non-agricultural sector are outlined below:
 

Protection of the hydroclimatological environment of the
 
A.-nan-Zaroa strip, particularly as it affects the hydrologic
 
regime of the Zarca River stream-acuifer system. Current
 
plans are to utilize a portion of the water in the reservoir
 
behind the King Tallal Dam on the Zarca River for the
 
municipal water supply needs of Amman--a critically water­
short community. The concentration of industries, primarily
 
smallscale but including the phosphate mining and processing
 
industry in Amman and Zaraa and within the 35 km strip
 
between these communities, is endangering the quality of the
 
water of the Zaroa stream-aquifer system as it flows by
 
and ends up in the Tallal Reservoir. Industries in this
 
area include plastic formation, paint production, battery
 
production with consequent lead concentrated effluent, and
 
the phosphate processing concentrated in Zaroa. Particulate
 
pollution has already begun to affect the vigor of plant
 
growth in the Zaraa area. Its efects on the stream are as
 
yet unknown. A project to monitor, identify point sources
 
of pollution and develop corrective measures and strategies
 
is of very high priority in the Kingdom. Unfortunately to
 
date the U.S. has expressed no interest in assisting the
 
RSS with this problem even though the RSS has submitted a
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preproposal to the local U.S. Aid Office.
 

The development of low-cost, desert-appropriate housing 
is another applied research priority in the Kingdom 
as expressed by the RSS. A special research unit at 
RSS is focusing on this problem with -articularemphasis 
on use of locally available materials and formation and 
construction techniques which lend themselves to easy 
and inexpensive fabrication. it was also expressed that 
research in this area would have one of the highest 
returns to investment when its annlications in rural 
areas and new community develooments are considered. 
Research at RSS has lreadv developed a new ultra­
lightweight scrap-glass-based ceramic material which has 
very good insulation characteristics. Such research 
needs to be furtherad. 

Solar energy apnli:a,-ions are also of high interest
 
in the Kingdom. Particular emphasis is currentlv being
 
given to desalinization of small water supplies from
 
coastal and brackish sources. Solar energy applications
 
are also being directed at rural and desert development 
concepts such as home hot water heating and communications-­
such as use of solar-cell-nowered micro-wave telephonic 
communications to connect rural settlements with outside 
facilities. The .SS has a newly installed and well 
staffed and monitored solar energy station at Acaba 
which was also visited Iufing this trio. Current production 
in the German-Tr:cIuced system is 2 liters'm2 with olans 
for 5-6 liters/m-. Plans for expansion include electrical 
production from solar driven turbine generators in 
cooperation with the U.S. government and a heating/cooling 
project in cooperation with Kuwait. 

Other RSS facilities include:
 

A computer center equipped with a Century 251 computer
 
which serves to introduce comouter technology to Jordan
 
as well as train systems specialists.
 

Testing labs for strenoth and deformation characteristics
 
of plastics, :loth and metals.
 

A wet lab for analysis of lubricants, foods, water and
 
other liquids. 

Infrared, ultraviolet, gas chromatographic and atomic
 
absorption labs.
 

Metal and wood fabrication shops where RSS is currently
 
fabricating a prototype solar panel for production by
 
private industry.
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-- A glass and ceramics testing lab. 

-- A non-stress metal testing lab. 

Agricultural research is centered at the University of
 
Jordan in Amnman. University of Jordan currently has a host
 
country U.S. AID contract with Washington State University.
 

Other than con.entional cro- research at the College of
 
Agriculture, the University of Jordan has a narticular interest in
 
several. projects in the natural resources and environmental
 
sciences sectcr. f these, the development and operation of an
 
ecolocical reser;o at Arac is of special interest. A7ra,
 
a rea a ..-. oasis duin tr _, the
we no isited this is 

discharce Point "r ai-- larce cuati-v of artesian water. Situated
 
in the eastern zotion of o-Jan in the Sadiva al-Sham, AraQ
 
has historicallv been a C:: n,- oit ori -'avan route to the
 
east., its abunant wt.r ".'-'v beinq tapped to
.. is 

suc northern Jordanian cortnunities, -ost notably rt has
 
een l as thetste of a w s jointly
 

-
administered bv the lollece f Ao'<_ Jniversitv o Jordan, 
the National Soci- ,. for the P,- r-ation of :7ature, an orcanization 
charged "witha pcrtion of the environmental protection research 
in the Kinodon, and che :.:inistrv of Agrizu~ture. At present the 
al-Azra nrese-; is a fenc area where research is 
beinc conuct ed t restore e nat e ain.... ral community and 
test introduc.d varietes, cDuct.a.e d and rane management 
research as ..ell as reintroduce and ottect indicenous wildlife 
species. 7he Coal of the ociet', for the Preseraticn of Nature 
is to enclose 63-100 acres establishinq livestock and range manage­
ment research, drought-resistant forage, and grazing management as 
priority items. A reinstitution of -raditional Arab grazing 
practices (i.e., the havma system) will be initiated as a research 
item. integrated with this will be a stud-., of desertification and 
the hydrcmeteorologa of wadis (i.e., the microclimate). These are 
relevant to the entire Badya al-Sham region and therefore apply 
to Syria, Irac, and Saudi Arabia as waell as to the rest of Jordan. 

Other project interests/priorities of the University of Jordan
 
are outlined below.
 

The protection of the marine environment in the Gulf of
 
Aqaba which is being endangered by developmental activities
 
along its shoreline as well as by recreational use,
 
especially skin diving.
 

Reforestation of the hill landscape is proceeding much too
 
slowly and should be increased in rate of planting.
 

Urban land use planning is required to restrict the encroach­
ment on prime soil/high rainfall land of urban residential use.
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Control of the leaf curl virus on tomatoes.
 

-- Irrigation management. 

-- Improvement of plastic greenhouse technology by more 
than 40,000 dunums (dunum = .25 acre +)
 

During the course of the stay in Jordan,trips were made to
 
the northern highlands at Ajlun and along the Jordan River Valley

in addition to those to al-Axraq, Aaaba and Zaroa. 
 In the high­
land areas 
similarly intensive terraced agricultural development
 
was noted as 
was the case on the West Bank. The extensive use of
 
plastic greenhouses was also observed in the Jordan Valley.
 

Scientists and technologists interviewed in Jordan were as one
 
in their hope that U.S. participation in their research activities

would increase. U.S. science and technology is greatly respected
 
among them and expressions of disappointment at the apparent U.S.
 
lack of interest to 
this point were commron. iven the sophistication

of the research organizations, staff and facilities encountered
 
in Jordan, such participation could be a wise investment.
 



GENERAL FINDINGS, CONCLUSIONS AND RECOMMENDATIONS
 

During the course of this investigation several general
 

observations were made and conclusions reached by the stud, team. 

A1thouqh a posi:ive interest in collaborative research
 

was :cund amona, '.v~ti scientiscs, an,; within the 

israeli co.m..nizv, direcz joint: researcn is probablv 

not an itediatel': feasible consideration in many cases. 

:nce a peace "-r :': is . ncluied some skenticism en­

couter .Ta' _'ver.( . ore wil I i.cnes .,n.onered. 

'. -an, t S stm.. 1e:Feeiinzs t eat S m "ec 

itn:to cc I L. I- ao efasts. A nent shoul"des 

be ccouctel base/ -'on .mee r:P~nas rae'.v .-roceed. 

ss not :cn si ere at all s'be. 

Therefore, i _r ..... 'e_ o is ucceStec wher-by
ottrie2s'iulksimilar t'-r- -. :~lso in:ir :.n 

-~ ~......rarituion could orovidee . . . . -,the fo0cal "" ....n- 'rovi"io 

cc rdina.i, and nformDati . coulc be disseminated among 

a ll a trt .i za . . erna s ea,- a :n,.. ,n a-n­

-- Amon t-he T:rcte:s w:ic are of apparent mutual interest 

n the countries assessed -are: 

- The use of saline water for irrization; and correlatively, 

- The develocrent of sal---trlerant and drought-tolerant 

crocs, carmicularl' as fora a e, such as Atrinlex a-d the 

halohvtes 
- The improvenent o sonees roduction as a meat scur -- and 

- ?ange,-irazing and watershed development and management. 

These nro'ects could easil,v :-e as a multidisciplinary 

activity or comnonents o :n integrated 7.rocram: 

- Desert se .. .n of brackishtement, desalination 

water, 'se of low-cost: local> available materials in 
desor-_- acronrilate des ijnec struc3tures : 

- Natural/environmental reserves ',:Th research biology, 

botany, zoology and associated ecology disciplines, both
 

land and marine; and,
 
- Develornment of fish resources. 

The interes- n nvironmencal orotecrion evidenced in Jordan 

should be encouraged and supported by U.S. participation.
 

U.S. technology and experience is sought after in this area 

in particular. Support of programs to prevent the degradation 
of the A=man-ZarTa environment and the al-Azraq preserve
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would be well received and greatly appreciated by the
 
Jordanians.
 

Participation of Middle East states other thian Egypt,
 
Israel and Jordan should not be ignored. Particular
 
reference to ACSAD in Damascus is made here. Work ongoing
 
there could contribute to the overall success of regionally
 
applicable research as attested to by Egyptian scientists.
 

The Desert Development Demonstration and Training Program
 
proposed by American University scientists in Cairo appears
 
to provide a foundation for integrated research in several
 
research areas which have regionally collaborative potential.
 
U.S. support of this activity is encouraged as it may well
 
be able to provide a focal point of desert development
 
research enabling Egyptian and Israeli scientists to engage
 
in cooperative research.
 

A regional clearinghouse for information and support of
 
information disseminazion to the regional scientific
 
community would nerhans be a most appropriate first step
 
toward reaional cooperation. Development of a mechanism
 
whereby various scientists can he continually appraised
 
of others' research would prove of great benefit and
 
perhaps be a further stimulus to coordinated research
 
efforts. Integrated with this effort could be state-of­
the-art appraisals of selected subjects of mutual interest. 
This ;-rocess may stimulate further collaboration. 
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LIST 	OF PERSONS AND INSTITUTIONS
 

American University in Cairo
 

Dr. Ali Bishay, Professor, Department of Physics and
 
Sciences and Materials Engineering
 

Dr. Farkanda Hassan, Chairman, Department of Physics and
 
Sciences and Materials Engineering
 

Dr. Thomas Lalont, Dean of Faculties
 
Dr. Carl Schieren, Division of External Relations
 

Desert Research Institute
 

Dr. Shattar, Director 
Dr. Yousef Ghaneem, Deoutv Director and Director of the 

Department of Animal Husbandr-
Dr. Muhammad Atif Abdul Salaam, Deputy Director and
 

Director of the Soils Department
 

Ain Shams University
 

Dr. Kamal ,assif, Professor of Zoology, Department of
 
Zoology, Faculty of Science, Abbasia, Cairo
 

University of Cairo
 

Dr. Muhamnmad Kassas
 

Land Reclamation Authority
 

Ahmad Abdul Ra'uuf, Chairman, Land Reclamation Authority
 

U.S. 	Embassy
 

Mr. Aimee, Economics, Officer
 

Israel
 

Ben Gurion University of the Negev Applied Research Institute
 

Dr. Joel Schecter, Institute Director
 
Dr. Dov Pasternak, Professor
 

U.S. Embassy, Tel Aviv
 

Ken Stanerman, Economic Officer 03-937-703
 



25
 

Jordan
 

Royal Scientific Society (Tel: 67111 Telex: 1276 JORAMAH
 
P.O. Box 6945, Amman Jordan)
 

Dr. Albert Butrous, Director General
 
Dr. Fakhruddin Abdulhadi Daghestani, Deputy Director General
 
Dr. Arafat R. Al-Tamemi, Director, Industrial Chemistry
 

Department
 
Dr. Hami Shakaca, Head, Inorganic Technology Division
 
Dr. S. Abdul Jawad, Head, Ceramics Division
 
Dr. Yousef Numair, Head, Computer Division
 

University of Jordan
 

Dr. Subhi Qasem, Dean, Faculty of Agriculture
 

National Planning Council (Amman, Tel 44466)
 

Mr. Nabil Suais
 

Royal Society for the Preservation of Nature, Amman
 

Mr. Antoine Bendak, President
 
Mr. John Clarke (World Wildlife Fund 41689)
 

Natural Resources Authority (Amman 44217)
 

Mr. Yousef al-Numry, Director General
 

U.S. Embassy (P.O. Box 354, Amman, Jordan)
 

Mr. Samuel Starrett, Chief, Economic/Commercial Section
 
(Tel: 44371)
 

Mr. Jim Cassanos, U.S. AID
 
Mr. John Hyslop, U.S. AID
 
Mr. Tom Pearson, Head, Capital Development Section
 

Office of the Crown Prince, Royal Palace (Tel: 373411
 

Mr. Shehab A. Madi, Deputy Director
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Name: ASSOCIATION OF ARAB UNIVERSITIES 

Scientific Computation Centre 
Tharwat Street 
Orman P.O. 
Cairo 

Director: M. Mursi Ahmed 
Publications: Bulletin, Directory of Arab Universities, Directory 

of Teaching Staff of Arab Universities, Proceedings 

of Seminars 

Name: ATOMIC ENERGY ESTABLISH:.NT 
Dokki 
Cairo 

Director: I.B. Hazza 

Name: BOARD FOR THE UTILIZATION OF THE RIER JORDAN AND 

ITS TRIBUTARIES 
Cairo 

Subjects: regulates water activities in the River Jordan 

basin; activities have been interrupted since 
Israeli occupation 

Name: CAIRO UNIVERSITY 
Giza 
Cairo 

Director: Hassan Ismail 
Affiliates: 1) Department of Botany 

Subjects: taxonomy, surveys of desert 
vegetation, environmental studies, 

ecology of coastal and saline 
deserts, microflora of desert soils 

Publications: Herbariamn ,ubliations 
2) Department of Natural Resources, Institute of 

African Research and Studies 

33 Misaha Street 
Dokki, Giza 
Director: Dr. M.E. Jallab 

Subjects: ecology of desert plants and soil 
fauna, physics and chemistry of 
desert soils, establishment of 

national desert parks and nature 

preserves. 

Publications: African Studies Review 

Name: DESERT INSTITUTE 

El Mafaria 
Cairo 

Type: Government, Ministry of Agriculture 
Director: M.A. El-Mahdy 
Subjects: desert development, water and soil resources, 

plant and animal production, solar and wind energy 

Publications: Desert Institute Bulletin 
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Rushdi Said
 

regional geologic mapping, mineral prospecting,
 

evaluation of mineral deposits, preparation of
 

techno-economic reports, mine and quarry designs
 

and granting mineral exploration and exploitation
 

rights. 230 research workers.
 

HYDROLOGICAL RESEARCH STATION
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Cairo
 
A.A. El-Darwish
 

INSTITUT D'EGYPTE
 
13 Sharia Sheikh Rihane
 
Cairo
 
Muhammad Reda :.adwar
 

literary, artistic and scientific questions
 

relating to Egypt and neighboring countries.
 

INSTITUTE OF ARAB RESEARCH AND STUDIES
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Garden City, Cairo
 
M.S. Abulezz
 

INSTITUTE OF FRESHWATER FISHERY BIOLOGY
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Ismail Sabry Abdallah
 

INTERNATIONAL METEOROLOGICAL INSTITUTE
 

Cairo
 
Regional, World Meteorological Organization
 

meteorological research and training for Middle
 

Eastern and African personnel engaged in
 

meteorological work
 

ANSOURA UNIVERSITY
 
Mansoura
 

M. Abdel Moneim El Badrawi
 

Faculty of Science
 
Dean: Almed El Baz Younis
 

MIDDLE EASTERN REGIONAL RADIOISOTOPE CENTRE FOR
 

THE ARAB COUNTRIES
 

SL. Malaeb El Gamaa
 

Dokki, Cairo
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Name: 

Director: 
Affiliates: 

TANTA UNIVERSITY 
Tanta 

Hasham Nassar 
Faculty of Science 

Dean: M. El Akkad 

Name: 

Director: 

UNESCO REGIONAL OFFICE FOR SCIENCE AND TECHNOLOGY 
IN THE APAB STATES 

8 Abdel Rahman Faltmy St. 
Garden City, Cairo 
Chaudhuri ?amal Reheem 

Name: U.N. !NFOP-ATION CENTRE 

Sh. Osiris 
Tagher Bldg. 
Garden City, Cairo 

Name: 

Director: 
Affiliates: 

LNIVERSITY CF ALEXANDRIA 
22 Al-Gueish Ave. 

Shatby, Alexandria 
Aly Reda El Heneidy 

Department of Botany, Ecology Unit 

Moharram Bev 
Alexandria 
Dean of Faculty of Science: 

Salam Shalabi 
SmIb~ect: ecclqy of :leaiterranean 

-,'et -exa:dria 

Abdel 

coastal desert 

PubLicnticns: oulleti'o fe Faculty of Science 

Name: 

Director: 
Affiliates: 

UNIVERSITY OF ASSUIT 
Assuit 

Mohamed Hamdy El-Nashar 

Faculty of Science 
Dean: Issa Moustapha Issa 



.. r.... 

...............
 

a.. e t n , 

cr-l! a P:.ra 
.


"- " -r', -'::t l..-','zq£ Z~1cCr4-v3 'i..
Date palmnPee.sC a-' ' '. 

c , ,e n 4. e- n1r. t -­.eseaorz venvr e .. 
zI-ztroleiacioisofltualPesero>., '.-.esearch-entre 

r.nmn e 0 evrar.-1:m{ her-c 
1aaha-'.-u1a-es and Zate Palm Ft.searoh Ctensre 

' = 
.'S'isaL-17Enp 7yu.c na ! F [o t 

'-c: ocvernmentsi,.ntstr'. of >iij;her Zducatic 
- C:.-'- Wanarr.AbUul 

4 
C - " ­

?tblisaton-;: :. .Jair. Journal of Scissoce 



37 

Name: UNIVERSITY OF BAGHDAD 
Baghdad 

Type: Government 
Director: T.I. Al-Abdullah 

Affiliates: 1) Arid Zone Research Institute 
Abu-Ghraib 
Director: Nadheema S. Kaddouri 

Subjects: research and development of natural 
resources; salinity and soil 
chemistry, hydrology, groundwater, 
plant ecology, climate, micro­
biology, solar energy 

Publications: Annual Bulletins 
2) College of Sciences 

3) Iraq Natural History Research Center 

Waziriyah 
Baghdad 
Director: Anwar D. Niazzi 

Subjects: zoology, botany, geology 
Publications: Irac Natural History Research 

Center Publications, Bulletin 
of the Irac Natural History 
Research Center, Annual Report 

Name: UNIVERSITY OF BASRAH 
Basrah 

Tve: Government 

Director: A.Y. Khashub 

Publications: Bulletin of College of Science 
Affiliates: Centre for Arab Gulf Studies 

Name: UNIVEPSITY OF SULAIMANIYA 
Sulaimaniva 

Type: Government 
Director: Taria Hassan Amadi 

Name: UNIVERSITY OF TECHNOLOGY 
Baghdad 

Type: Government 
Director: Taha T. Al-Naimi 
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ISRAEL
 

ACADEMIC CIRCLE OF TEL-AVIV
 

P.O. Box 2425
 
Tel Aviv
 
Private
 
Moshe T. Hurvitz
 

encourages all branches of scientific research
 

and promctes cooieration between scientists in
 
Israel and abroad.
 

AGRICULTUR-1 R ORGANIZATION
 
The Volcani Centre
 
P.C. Box 6
 
Bet-Daqan
 
iovernmert, .r...in and Universitv Institute
 

of Agriculture
 
Dr. Yoash *aadia
 

1) Forestr-.- Div- sion
 
71anct 

lrecor:r R. arschon 

Subjects: af:frestation, fore3try and problems 
9: -__~s .oh; in arid areas. 

2) Institute of Animal Science 

Subjects: mana.ment of cces.c animals 

3) Institute cf FTeld and 2arden Crcns 

Affiliates: 3.1) Division of Rance '.1anagement 
Head: N.. .el I an 

3.2) Diision of -rnamentals 

Head: $. -'en-Jaacov 

4) Institute of Horticulture 

Affiliates: 4.1) Division of Cicriculture 

Head: A. Bar-Akiv a 

4.2) Division of 3ubtropical 

Head: S. -az 

5) Institute of Plant Proz-ecion
 

Affiliates: 5.1) Division of _tomology 
Head: E. Swirski 

5.2) Pesticide Chemistry and 

Pesidue Research Laboratory 
6) Institute of Soils and Water 

Director: Bruno Yaron 
Subjects: arid and semiarid soils, agricultural 

meteorology, soil hysics arnd
 
chemistry, soi! reclamation and
 

tech'nology, water quality, stress
 

physiology, crop water requirements,
 
irrigation technology
 

7) Volcani Institute of Agricultural Research
 
P.O. Box 15
 
Rehovot
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Affiliates: 7.1) Gilat Regional Experimental 
Station 

Gilat 
Mobile Post Negev 2, Israel 
Head: Hadasah Avigdori 
Subjects: efficient use of 

rainfall and irriga-­
tion water, diversi­
fication of crops, 
plant protection, 

cultivation and 

fertilization of 
loess soils 

7.2) Soil Physics and Technical 
Division 

Subjects: water conservation, 
soil structure 
management 

Name: ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 

IN ISRAEL 
P.O. Box 7266 
Jerusalem 

Director: D. Abir 

Name: ATOMIC ENERGY CO:.MIISSION 
26 Rh. Hauniversita 

Ramat Aviv 
P.O. Box 17120 
Tel Aviv 

Type: Government, Prime Minister's office 

Subjects: advises the Government on long-term policies, 

priorities and the advancement of nuclear research 

and development; supervises the implementation of 

approved policies; represents Israel in relations 

with scienti:c instituticns and organizations 

abroad. 

Affiliates: 1) Negev Research Centre 

2) Soreq Research Centre 

Name: BAR-ILAN UNIVERSITY 
Ramat-Gan 

Type: Private 

Director: E. Rackman 

Affiliates: Faculty of Natural Science and Mathematics 
Dean: Yigal Cohen 

Name: BEN GURION UNIVERSITY OF THE NEGEV 

P.O. Box 653 
Beersheva 84120 

Director: Yosef Tekoah 
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CENTRAL LABORATORY FOR PREVENTION OF AIR
 

POLLUTION AND RADIATION HAZARDS
 

c/o Tel Hashomer Government Hospital,
 

Building 21
 

Government, inistry of Health, Department of
 

Sanitation
 
A. Donagi
 

surveys fields of radiation, measures air
 

pollution and radiation, registers and inspects
 

radiation producing appliances
 

DEPARTMENT OF SURVEYS
 

Ministry of Labor
 

P.O. Box 622941, 1 Rechor Lincoln
 

Tel Aviv
 
Government
 
Ron Adler
 

ENTOMOLOGICAL LABORATORY
 

Russian Compound, Jerusalem
 

Government, Ministry of Health, Department of
 

Sanitation
 
identification of insects of medical importance,
 

applied research in the control of harmful
 

insects, testing of new insecticides.
 

ENTOMOLOGICAL SCCIETY OF ISRAEL 

c/o Volcani :nstitute of Agricultural Research 

Rehovot, P.O. Box 15 

E. Rivnay
 
Journal of the EntomoloQical Society of Israel
 

ENVIRONMENTAL PRCTECTION SERVICE
 

Prime Minister's Office
 

3 Hakirya Bldg.
 

3 Jerusalem
 
Sel-cted papers on the environment in Israel.
 

gEOLOGICAL INSTITUTE OF ISRAEL
 
30 Malkhe Yisrael St.
 

Jerusalem
 
E. Zohar
 

GEOLOGICAL SURVEY OF ISRAEL
 
30 Malkhe Yisrael St.
 

Jerusalem
 
Government; Ministry of Development
 

Arnon Arad
 

maintains seismic stations at Jerusalem and
 

Haifa and nine research labs specializing on
 
various aspects of geology.
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* EB1WuN.TllY CF JE ALE1
 

Jerusalem 
" e Privater 

:ra-or: Avra.am -arman 
S. -e, for St"diesC'eer Environmental 

ireczr: . rshan 

S:bects: h,.sica1 and social asnects of arid 
of desertenvironments; mechanics 

floods, slone developmentr.noff and 
under arid conditions, groundwater 

research, desert rainfall, desert
 

ecosystems, h,.siologyv of desert 

slants, castures under semiarid
 
- a--:Ons, ,-iu-rop'ni­- n - a forestation, 

cation, adaptation of copulations to 

. , Sciencts
tmosme,-

: :eub'.aa_ ann 

E : --.:.'z;:cs Df-' "--_..s creci-itation,7nd 

rnfall :'.ancemen 

. le nt Bo any_.,.t. s 

: .v...C'". ecti-qv c-.eoqrauhv,,
5 S--:-i 


'c _and anatom', or s:lants 

.[T..s: ane, pe-rology and 

_i eogeograh-', desert weathering, 

"-.,ceao-o', salination of water 

and soils, .,eocinemisr. and sedi,­

-entation in -he Dead Sea. 

£,L-27-3 '~r." enphasis on 

. no, ion, trans­ers "wadi 


sort and hydroqraphy; climatology;
 

i:ann ng in arid areas; settlement
 
ard sedentarization of nomadic 

populations; and mutual influences 

'f arid environments and develop­

ment in arid areas. 

, acassah ,!ediLai School and Department of 

7. Box 1172
 
.ar':salem
 

s:colo, physiology, metabolism, 

parasitology, and pathology of
 

desert animals, physiological
 

adaptations to arid environments,
 

and selection and breeding of
 

desert rodents.
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Name: 

Type: 

HYDROLOGICAL SERVICE 
Jerusalem 
Government 

Name: 

Type: 

Director: 

THE INDUSTRIAL RESEARCH ORGANIZATION 
13 Ben Yehuda St. 
Jerusalem 
Government, Ministry of Commerce and Industry 
Yitzhak Yaakov 

Name: 

Type: 
Director: 

THE INSTITUTE FOR FIBRES AND 
3 Emck Refaim St. 
P.O. Box 8001 
Jerusalem 
Private 
M. Lewin 

FOREST PRODUCTS 

Name: 

Tve: 
Director: 
Subjects: 

INSTITUTE FOR PETROLEUM RESEARCH AND GEOPHYSICS 
I Hamashbir St. 
Holon 
Private 
Z. Ben-Ari 
exploration of petroleum, water and mineral 
resources; engineering studies in Israel 
and abroad; documentation unit and data 
processing centre. 

Name: INTERNATICNAL COM.IITTEE ON PLANT ANALYSIS AND 
FERTILIZER PROBLEMS 

c/o R.M. Samish 
Hebrew University 
Reho' )t 

Name: 

Type: 
Director: 

Subjects: 

ISRAEL ACADEMY OF SCIENCES AND HUMANITIES 
P.O. Box 4040 
Jerusalem 
Private 
Aryeh Dvoretzky 
Chairman of Science: Yigal Talmi 
promotes work in the sciences and humanities, 
advises the government on scientific problems, 
and maintains international contacts. 

Name: 

Type: 

Director: 

Subjects: 

ISRAEL DESALINATION ENGINEERING (ZARCHIN 
PROCESS) LTD. 

P.O. Box 18041 
Tel Aviv 
Joint, government and private, Ministry of 

Development and Colt Industries. 
N. Berkman 

water desalination technolcgy. 
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ISRAEL SCCIETY OF SOIL SCIENCE
 

c/o National and University Institute of
 
Agriculture
 

P.O. Box 15
 
Rehovot
 

ISRAEL SOIL CONSERVATION AND DRAINAGE DIVISION 
Soil Erosion Research Station 

P.O. Ruppin Institute of Agriculture
 
Emek Hefer
 
Government, Ministry of Agriculture
 

Dan Rosenzweig
 
hydrology, drainage, infiltration, erosion, and
 
land use in arid and semiarid environments.
 

Soil Ercsion Research Station
 
Director: S..
Selicman
 

Subjects: soil erosion, hydrological balance
 
in catchnment basins, consur-ption of 
water by various vegetation types and 
effects on hy.-drological balance of 
Carmel recion. 

LOCUST PESEARCH LAECP'.TORY 
c/o Ministry of Agriculture
 
6 Deror St., Yafo
 

Government, M.inistry of Agriculture, Plant
 
Protections Decartment
 

R. Gabrielith-Shpan
 

NATIONAL CE'.TF-E OF SCIENTIFIC AND TECHNOLOGICAL 
INFORF.ATT ON 

84 Hachashmoniam St. 
P.O. Box 20123
 

Tel Aviv
 
C. Keren
 
advancement and coordination of scientific and
 
technological information activities; training
 

professional manpower in information science; 
to provide international contacts in: the fields
 
of information. 
Guides to Sources of Information, Cal- lar to
 
ForthcominQ Scientific and Technolcoical MIeetincs 
in Israel, Desalination Abstracts, Artificial
 
Rain, and Contents Pan es in Electricity and 
Electronics.
 

NATIONAL COUNCIL FOR RESEARCH AND DEVELOPM.ENT 
3 Hakirya Bldg. 
Jerusalem 91000 
Government, Prime Minister's Office 
advises on national policy for applied research 
and technological development, evaluates 
research needs, importance and industrial 
applicability.
 



"-.:ame: rH -Z CZ N,:;ATUPL 	 T...SSZA <IZATI.N 

38 Keren Hayesod St.
 
Jerusalem
 

Type : .3overnment
 

Director: 	 A. Hermonl 

Su4ects: 	 defines researn. and development needs in 

natural resources; plans and directs the 

research institutes under its jurisdiction. 

.. C .7., -
Manme: R'7E:.T RESEARC 
,
co% .Mins2 " fA:_;'c ,.-':.'u~ue 


6;Detr S., Yaf.
 
Type: Governien-, ,-istrv of Agriculture, Plant
 

Director: .. a taI_ 
Subjects: 0oZolal. ad ecological research on harmful 

rodent srecles , recular surv:" "on rodent 

ncpu a:ions and est-ng of pesticide efficiency 

an -C,- o, Me:-ACi. 

:irectcr: 	 A. Zahavi
 

'aite:a A--AL-.AER PLA:::::':7. FOR IS.AEL 

-reC-or : 	 A aron . einer 

a7e TEc:::CN_-SP.ATL:- 7 S~rT7- FEC-HNOLDGY 
Haifa 

7elecrah:c A.ddress: Technion, Haifa 

-irector: Amos Horev 
Affiliates: 1) Buildinq Pesearcn Station 

Techn CiJt., 32-CG 
Haifa 

Head: Elisha S!klarskv; 
Subjects: 	 heat and moisture transfer in
 

b .uildins, in
human requirements 

relation to climate, building 
design and construction, use of 

solar radiation as 'nergy source 
in buildings. 

Publications: I the Field of uilding 
2) Bruner Institute of Transportation 
3) Cent:re for Pese-aron-h in E':ronenta 

Engineer ino 

4) Centre for Researcn in the Economics of 
Tec hnoloovg 

5) Cntre for the Study of Man at Work 

E) Centre for Mrban and Regional Studies 
7) Coastal and Ocean Engineering Centre
 
8) Fertilizer and Soil Laboratory
 

9) Food Industries Research and Development
 

I';,atif-, n 
1-1 °",' -,r -: e Techno Lori- of Plastic 

.aI ] ab., 
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11) Mineral Engineering Research Centre
 

12) Operations Research Centre
 
13) Road Safety Centre
 
14) Solid State Institute
 
15) Stone Technology Center
 

Name: 	 TEL-AVIV UNIVERSITY
 
Ramat-Aviv
 

Director: Prof. H. Ben-Shahar
 
Affiliates: 1) Department of Botany, Division of Ecology
 

and Plant Nutrition
 
Head: J. Galil (Department of Botany)
 
Subjects: adaptation of plant life to desert
 

habitats; autecology of halophytes, 
nutrition of plants under stress, 
mechanisms of ion uptake and trans­
location, water relations of forest 
trees and desert conditions
 

2) Department of Environnmental Sciences 

Head: J. Otternan 
Subjects: overcrazina sing satellite 

imager, 
3) Institute for N:ature Preservation Research
 
4) Institute for Petroleum Research and Geophysics
 

5) Interdiscifoinar:r Cno o Technological 
.iaiysis a',d "cr-cas-_ing 

6) 	:srael stitut for Piological Research
 
7) 	 Kimron "-terin.r Ins iZute 

8) 	 Medical School, Clitatic Research Unit 
Tel-Hasimer Hospital 
Director: Ezra Sohar 
Subjects: physiolocy of man in hot climates 

9) Shiloah Center for :Middle Eastern and 
African Studies
 

Tel-Aviv Universit,
 
Ramat-Aviv 
P.O. Box 39012
 

Head: Haim Skaked
 
10) University Institute of Petroleum and Energy 

Studies 

Name: 	 UNITED STATES - ISRAEL BINATIONAL SCIENCE
 

FOUNDAT I ON 
P.O. Box 7677
 
Jerusalem
 

Type: Private
 
Director: Zeev Rotem
 
Subjects: funds numerous projects in the fields of agri­

culture, biology, physics, energy, oceanography,
 

limnology, mathematics, health sciences, earth
 
science, and environmental science
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JORDAN 

AGRICULTURAL INSTITUTE
 
Tulkarm 
West Bank, via Israel
 
S.A. Nashef
 

BETHLEHEM UNIVERSITY
 
P.O. Box 9
 
Bethlehem
 
West Bank, via Israel
 
Joseph P. Lowenstein
 

BIRZEIT UNIVERSITY 
P.O. Box 14 

Birzeit, via Israel
 
Hanna Nasir
 

DEPARTMENT OF AGRICULTURE AND SCIENTIFIC
 

RESEARCH AND EXTENSION 
P.O. Box 226 dnd P.O. Box 2177
 
Aminan
 
Said Ghezawi
 

DEPARTMENT OF LANDS AND SURVEYS
 

P.O. Box 70
 
Aminan 
Badri Al-Mulgi
 

cartography
 

JORDAN NATIONAL GEOGRAPHIC CENTRE 

P.O. Box 20214 
Amman
 

R. Majali
 
cartography
 

JORDAN M.ETEOROLOGICAL DEPARTMENT 

Amman Civil Airport
 
Amman
 
Government, Ministry of Transport
 
Ghazi M. El-Rifai
 

climatology and agrometeorology
 
Climatological Atlas of Jordan, Handbook of
 
Climatoloqical Data
 

JORDAN RESEARCH COUNCIL
 

P.O. Box 6070
 

Amman 
Issam Khairy
 

MINES AND GEOLOGICAL SURVEY DEPARTMENT 
P.O. Box 39
 
Ministry of National Economy
 
Amman
 
Government, Ministry of National Economy
 
Kassem El Umari
 
qeoloay
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KUWAIT
 

AGRICULTURAL EXPERIMENT STATION
 

c/o Agricultural Department
 
Ministry of Public Works
 

Kuwait
 
Government, Ministry of Public Works
 

S.I. Al-:4annai
 
arid zone studies, soil conservation, plant
 

protection. agriculture, fisheries
 

Reports, Bulletins
 

KUWAIT INSTITUTE FOR SCIENTIFIC RESEARCH
 

P.O. Box 12009
 
Kuwait
 

Government, Council of Ministers
 
Adnan Shihab-Eldin
 

revegetation of desert areas, greenhouse
 

technology, forage improvement, animal nutrition
 

development of new food sources, marine biology,
 

petroleum, arid zone agriculzure
 

Scientific and Technicul Information Center
 

SCIENCE AND NATURAL HISTORY MUSEUM 
ministry of Education 

Kuwait 

Government, :1inistry of Education
 

Hammad '.!.Al-Ateeqi 
Museum Notes 

UNIVERSITY OF KTWAIT 

P.O. Box 5969
 

Kuwait
 
Government
 

Hassan Al-Ebraheem
 
Department of Botany
 
Chairman: K. Al-Kaisi
 

Subjects: botanical studies, marine algae and phyto­

plankton, soil and air bacteria and fungi,
 

cytogenetics, plant breeding, physiology,
 

medical microbiology.
 
Journal of the Univ. of Kuwait (Science)
Publications: 
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LEBANON
 

AMERICAN UNIVERSITY OF BEIRUT
 

Beirut
 
Private
 
C.S. Lichtenwalner
 
Department of Geography
 
Subjects: 	 use of water resources, especially
 

irrigation, in Syria, Lebanon, and
 

jordan.
 

BEIRUT ARAD UNIVERSYY
 

Tarik El-Jadide
 
P.O. Box 502
 

Beirut
 
Private
 
..H. El-Khcu "
 

BEIRUT ...... Y COLLEG 

P.C. Box 11-4030
 
Beirut
 
Private
 
Albert Badre
 

CNSEIL :;AT:?NAL DE LA RECHERCHE SCIENTIFICUE 
Beirut 
',. e Lan..cu 

coordina-ing a nan:nal effort to check envir n­

mental deterioration.
 

HAIAZIAN CLLz.
 
P.C. Box 1748
 

Beirut
 
Private
 
John J. Markarian
 

INSTITUTE OF AGRICULTURAL RESEARCH
 
Tel-Amara
 

Riv a 
Government
 
Joseph Haraoui
 

irrigation, soil science, ground cover regenera­

tion, studies on evapotranspiration and water
 

requirements of different crops.
 

UNIVEPS TE 	 LB.T,AISF 

Bir Hassan
 
Beirut
 

Government
 
Butros Deeb
 
institute of information
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SAUDI ARABIA
 

DIRECTORATE GENERAL FOR MINERAL RESOURCES 
Jiddah
 
Government
 

HOFUF AGRICULTURAL RESEARCH CENTRE 
Ministry of Agriculture and Water
 

Government 
Publications of Univ. Colleqe Uorth Wales and 

Ministry of Agriculture and Water, Saudi Arabia, 
Joint Agricultural Research and Development 

Project, nos. 1-

KING FAISAL UJNI1 RSITY 
P.O. Box 1932
 
Dammam
 

KING ABDULAZIZ UNIVERSITY 
P.O. Box 1540 
Jeddah 
Government, Ministry of Higher Education 

1) Department of Botany 
Chairman: Hassan H. Hajara 

Subjects: desert ecology, flora, fauna, 

parasitology, microbiolog, 
raxon,;mv. 

2) Institute of Meteornlogy and Arid Lands
 
Studies 

Chairman: Abdulbar A. al-Gain 
Subjects: development of programs in meteor­

ology, hydrology, water resources,
 

and grazing.
 

PETROLEUM AND M1INERALS UNIVERSITY 
Dhahran 
Government, Ministry of Petroleum and Mineral
 

Resources
 

TECHNICAL INSTITUTE
 
Riyadh
 

UNIVERSITY OF RIYADH
 
Riyadh
 
Government, Ministry of Higher Education
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Subjects: forest reconnaissance and survey; hormone trials, 

artificial regeneration, rate of tree growth, gum 

fields, factors injurious to Acacia 3enegal, chem­

istry of gum Arabic. 

Name: 

Type: 
Director: 
Subjects: 

Publications: 

GEOLOGICAL AND MINERAL RESOURCES DEPARTMENT 
P.O. Box 410 
Khartoum 
Government, Ministry of Industry and Mining 

Yousif Suleiman 
geological mapping, mineral exploration and develop­

ment, groundwater investigating oil exploration. 

Bulletins, Memoirs 

Name: 

Type: 
Director: 

Subjects: 

GEOLOGICAL SURVEY DEPART.tENT 
P.O. Box 410 
rKartoum 
Government, Ministry of Mineral Resources 

M.A. Abdulla 

soil cartography, geological survey, groundwater 

investigations. 

Name: 

Type: 

GENERAL AD.INISTRATION FOR NATURAL RESOURCES 
Khartoum 
Government, Ministry of Agriculture, Food and Natural 

Resources 

Name: 

Director: 

INSTITUTE OF CIVIL 
TEC HN IC IANS 

Khartoum 
M. Amin Zeidun 

ENGINEERING AND ARCHITECTURAL 

Name: 

Director: 

INSTITUTE OF 
Khartoum 
A.A. Akoor 

LABORATORY TECHNOLOGY 

Name: 

Director: 

INSTITUTE OF MECHANICAL AND ELECTRICAL ENGINEERING 

Khartoum 
S.B. Gar El Nabi 

Name: 

Director: 

INSTITUTE 
Atbara 
F. Adan 

OF MECHANICAL ENGINEERING 

Name: 

Director: 

INSTITUTE 
Khartoum 
M.O. Adam 

OF SURVEY TECHNICIANS 

Name: 

Director: 

NATIONAL COUNCIL FOR 
P.O. Box 2404 
Khartoum 
H.E. Wadie Habushi 

RESEARCH 
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2.6) 	Department of Horticulture
 

Head: J.P. Hudson
 

Subjects: water relations and 
other aspects of plant 
growth in hot arid 
conditions. 

3) Faculty of Medicine 
P.O. Box 102 
Khartoum 
Dean: H. Butler 
Affiliates: 3.1) 	Department of Bacteriology and
 

Parasitology
 

Head: J.M. Dunbar
 
3.2) Department of Physiology
 

Head: J.B. Lynch
 
3.3) Department of Public Health
 

Acting Head: A.M.A. El Shami 
4) Faculty of Scienc_ 

Dean: Mustapha Hassan Ishag
 
Affiliates: 4.1) 	Department of Eotany
 

Head: K.N. . :acLeay 
4.2) Department of GIeology 

Head: A.J. lWhiteman 
4.3) Department of Zoclogy 

Head: J.L. Cloudsley-Thompson 
5) Faculty of Veterinary Science 

P.O. Box 32
 
Khartoum North
 
Dean: A.A. El Karib
 
Affiliates: 	 5.1) Department of Animal Health
 

Head: C. Perumal Pillai
 
5.2) Department of Animal Husbandry
 

Head: A.!. Gillespie
 
6) Hydrobiological Research Unit
 

c/o University of 	 Khartoum 
P.O. Box 321
 
Khartoum
 
Director:
 
Subjects: hydrobiology and sedimentology
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APPENDIX D
 

SUBJECT BIBLIOGRAPHIES
 

Note: 	 the references included in these biblio­

graphies were extracted from a variety of
 

sources, as explained in the note to Table
 
2 contained in the Survey of Existina
 

Conditions. We feel that these references
 
represent a significant percentage of the
 

literature available on these subjects
 
which reports on studies or assessments
 

done within each country during the last
 
two decades.
 

Subjects: 	 Biology
 

Dead Sea
 

Desertification
 

Environmental Considerations and Policies in
 
Development and Resource Management
 

Forestry
 

Geoloav
 

mineral Development
 

Pollution
 

Range Management
 

Sand Dune Stabilization
 

Soils
 

Water Harvesting
 

Weather
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Ayyad, M.A. 1973. Vegetation and environment of the western
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