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u. 

Introduction 

or several decades, Israel, a F small country with few natural 
resources, has sought rapid progress 
through technological innovation. The 
remarkable success of this effort sug- 
gests that Israeli experience and exper- 
tise can be used effectively to help 
solve similar problems confronting 
less-developed countries (LDCs). De- 
veloping country scientists have long 
expressed interest in Israeli technology 
and in collaboratior, with Israeli scien- 
tists. The United States of America - 
in view of its technical leadership and 
its valued friendship with both LDCs 
and Israel - is in a unique position to 
facilitate such international part- 
nerships and technology transfer for 
the benefit of all. 

The US. Agency for International 
Development (AID) has undertaken a 
variety of substantive initiatives in 
this area. These include a joint U.S.- 
Israel agricultural initiative in the Car- 
ibbean Basin, a program in regional co- 
operation linking selected Israeli and 
Egyptian research institutions, and 
consideration of Israeli training cen- 
ters as providers of training for de- 

veloping country participants in AID 
programs. One of AID'S most recent 
and successful efforts has been the 
U.S.-Israel Cooperative Development 
Research Program (CDR), under which 
teams of Israeli and developing coun- 
try scientists jointly tackle significant 
development problems while building 
LDC research capacity and expertise. 

In juvt two years, CDR has become 
a valued part of the international 
interchange between the scientific 
communities of Israel and developing 
col~ntries. Over 700 proposals for joint 
research have been received, and 80 
projects are underway in 20 countries. 
We look forward to the continued suc- 
cess of this exciting new program. It 
stands as an important example of how 
we hope to engage the considerable 
technical capability of Israel in our de- 
velopment programs around the world. 

M. PETER MCPHERSON, 
Ad ministrator 
US. Agency for 
International Develqpment 



What is the U.S.-Israel Cooperative 
Development Research Program (CDR)? 

T h e  US.-Israel Cooperative Devel- 
A opment Research Program (CDR) 

is a new initiative of the U.S. Agency 
for International Development (AID) 
which seeks to increase the access of 
less-develop~d countries (LDCs) to 
Israeli scientific, technical and develop- 
ment expertise. It provides funding for 
Israeli and developing country scien- 
tists to cooperate in joint research on 
significant development problems, 
while strengthening the future ability 
of LDC scientists to do such research 
themselves. CDR emphasizes close 
working-level partnerships between 
Israeli scientists and their developing 
country counterparts in Africa, Asia 
and Latin America. The program is im- 
plemented. -and its quality assured - 
through an objective, peer-reviewed in- 
ternational grants competition. 

Both developing country and Israeli 
scientists and institutions are welcome 
to submit CDR grant proposals. Appli- 
cants may be from universities, govern- 
ment laboratories or the private sector. 
Priority is given to Israeli research col- 
laboration with those developing coun- 
tries having a USAID Mission or USAID 
Representative (page 29). African 
countries remain of particular interest. 
CDR also supports cooperative re- 
search involving international research 
centers, such as IRRI, CIP, ICIPE, 
ILRAD and IITA. Although cooperative 
research involving middle-inc0rr.s 
countries, such as Brazil, Chile, Mexico 
and Nigeria is sometimes funded, it 
must be unusually promising and of 
exceptional benefit to developing 

I 

countries. 
In FY 1986, the U.S. Congress set 

aside $2 million to begin this new A12 
-. initiative. The Program was enthusi- 

astically received from the start. 
Developing country and Israeli inves- 
tigators submitted over 340 proposals 
during the first three months of CDR's 
existence (first review cycle)! About 
200 additional proposals were received 
during the remainder of the Arst year 
(second review cycle). 

The original $2 million budget per- 
_ mitted funding 14 projects, after ex- 

tremely rigorous review. The maximum 

grant size was $160,000, which is rather 
modest for projects of this kind. Al- 
though the actual amount and division 
of funds varies in practice, such a sum 
might provide about $26,000 a year to 
two collaborating institutions (one 
LDC, one Israeli) for the three year 
duration of a typical grant. 

CDR's $4.785 million budget for FY 
1986 permitted funding an additional 
33 projects. CDR's budget for FY 1987 is 
$5 million. This will permit funding 21) 
more projects from the almost 200 
grant requests received by CDR in the 
fall of 1986 (early FY 1987). For FY 
1988, LDC and Israeli scientists and in- 
stitutions are being invited to submit 
joint research proposals for up to 
$260,000 (total funding), spread over 
three to five years. This will facilitate 
more productive, longer-term, Israel- 
LDC relationships. Already, 210 new 
grant applicants are competing for the 
20 grants that CDR can offer a t  current 
funding levels. 

CDR completes a triad of U.S. Gov- 
ernment programs encouraging inno- 
vative research in the U.S., Israel and 
LDC scientific communities (Figure 1). 
AID'S Program in Science and Tech- 
nology Cooperation (PSTC) links de- 
veloping country institutions and their 
U.S. counterparts in joint development- 

'For furtller information please contact: AID 
Office of the Science Advisor (AID/SCI), SA-18, 
Room 720, Wasllingtoll, DC. 20523. 

U.E.-Israel-LDC Cooperation 

Under the U.S.-Ismel Cooperative Develop 
menl Research Program (CDR), Ismel's suc- 
cess in using technolon~ to solve its own I 
developmen~problem& being transferred 
to less developed countries. 

oriented research.. U.S.-Israel bilateral 
programs, such as the US.-Israel Bina- 
tional Science Foundation (BSF), Bina- 
tional Agricultural Research and 
Development Fund (BARD), and Bina- 
tional Industrial Research and Devel- 
opment Foundation (BIRD) link U.S. 
and Israeli scientists in a broad variety 
of research and development endeav- 
ors. CDR completes this triad by link- 
ing developing country and Israeli 
scientists. 

As mentioned, CDR seeks innovative 
research ideas in the natural sciences 
and engineering that aim to solve se- 
rious development problems. By re- 
search, we mean the testing of a 
scientific hypothesis or the develop- 
ment of new technology through 
organized observation in an experi- 
mental setting (laboratory or  field). 
Even if somewhat bmic in natut9, the 
research must be directed towards a 
significant development need. CDR also 
encourages Israeli technology transfer 
and training opportunities for develop- 
ing country scientists; brlt only in the 
context of a joint research project. 

CDR does not fund: planning or  pol- 
icy studies, core support for organiza- 
tions, operations or social science 
research, conferences, surveys, evalua- 
tions, baseline data collection, routine 



Areas of Emphasis 

mapping, or literature reviews. Travel 
and training may be included to 
achieve the purposes of a well-defined 
research project, but are not funded as 
independent projects. Unlike the bina- 
tional grant programs mentioned 
above, CUR does 1101 consider the hene- 
fits of the proposed research to Israel. 
PREDOMINANT BENEFIT TO DE- 
VELOPING COUNTRIES AND FIRM, 
EFFECTIVE RESEARCH COLLAB- 
ORATION BETWEEN DEVELOPING 
COUNTRY AND ISRAELI SCIENTISTS 
IS ESSENTIAL. 

Although CDR does not serve as a 
clearinghouse for potential collabora- 
tors, it does encourage the establish- 
ment cf such mechanisms by others. 
For example, it recently helped estab- 
lish a joint effort between the Royal 
Nepalese Academy of Science and 
Technology, USAID/Kathmandu and 
the Embassy of Israel (Kathmandu) to 
facilitate matching Nepalese and 
Israeli scientists with similar interests. 
Proposals from under-represented 
countries, expecially those in Africa, 
are particularly encouraged. 

T he U.S.-Israel CDR Program em- technology, biological pest contrdl, hy- 
i phasizes areas in which Israeli drology and aquaculture, engineering 

expertise would be particularly valu- and energy research. Table <shows - 
able to LDCs. These include, but are how many proposals were received and 
not limited to: arid lands agriculture funded in each of these areas during 
and agroforestry, biotechnology for F Y  1985-87. 

I hunian and animal health, plant bio- 

%ble 1. CDR Areas of Emphasis 
Fc~rtded 1985 1986 1987 Tbhl 

11 Arid Lands Agriculture 52 22 17 91 

15 Biological Pest Control 29 25 17 71 

14 Human Health 34 31 40 106 

12 EngineeringIFood Science 69 36 54 159 

7 Veterinary & Animal Science 19 16 15 50 

11 Water (Aquaculture/Hydrology) 49 24 26 99 

- Other 36 8 7 51 

81 TOTAL 349 188 210 747 
Sotc: Datrs rcfcr to flscal year (FY) prcproposnls rcccivcd. I'rojects funded approxirnnrcly one year later 

nllcr r inoro~ls  revlew. 

Severe deforestation in the hills, forces these Nepalese women to travel long distances 
for firewood. USAID, the Royal Nepalese Academy of Science and Qchnology 
(RONAST) and the Government of Israel are taking an active role in helping link 
Ne~alese and Israeli scientists in research to develop innovative solutions to these and - 
other pressing problems. 

1. Arid Lands Anicultwe 
Using the Ye.&ev desert as a large out- 
door laboratory, Israeli scientists have 
de-:eloped a wide variety of innovative 
technologies for coping with the 
unique agricultural challenges of arid 
environments (page 8). The US.-Israel 
CDR Program helps transfer and ex- 
tend these results through joint re- 
search with developing couatry 
collaborators. 

One approach is to maximize the effl- 
cient use of the limited soil and water 
resources that ure availabIe. For exam- 
ple, M. Schwartz of the Jerusalcrn Col- 
lege of Technology is working with 
Peruvian collaborators at the Univer- 
sidad Nacional Agraria to develop 
methods for growing plants ,in 
sand dunes with salty water. The high 
porosity of the sand is an advantage 
here - the water percolates so fast that 
potentially harmful salt accunulations 
are carried below the plants' root zone. 



of the Na~nibian Desert often consumc 
100-300 ntottgotrgo nuts a day. Yet little 
has been done to develop the plant's 
fill1 agronomic and commercial poten- 
tial. bfar?cltt fruit is another abundant 
indigenous delicacy wit11 great poten- 
tial, as are certain dryland species of 
wild orange and plum. A similar, but 
separate, CDR project seeks new peren- 
nial shrrrbs for pasturage in semi-arid 
regions. 

Other investigators in Israel, 
Thailand, the Philippines and Portugal 
are trying to increase the tolerance of 
more familiar crop?- tomato, potato 
and  eat - to drought and salt stress. 
Sill1 others are doing important basic 
research on the mechanisms cf salt tol- 
erance and its relationship to nutrient 
uptake. In all, CDR already funds 11 
projects out of the 91 proposals it has 
received in this area. 

Saline deserts can be turned into produc- 
tive "pasturesn of fodder crops. (a) This 
awassi lamb is grazing on Atripler salt- 
bushes which nourish on salty soils in the 
intense desert heat. (b) Atriplexes excrete 
the salt their roots absorb into microscopic 
hairs protruding from their leavcs. ~hese  
swell, burst and scatter their salt outside 
the plant. (Photomicrograph courtesy of 
J. R. Goodin, Texas Tech University.) 
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Israeli experience in making even the most 
forbidding arid environments bloom hns di- 
rect application to many developing coun. 
tries. Here in the northern Negev Desert, 
microcatchment bnsins around each tree 
produce an isolated man-made oasis with- 
out irrigation or regular care. 

Making the Desert Bloom 
his is just sand - we have a lot of it:' says our suntanned guide, point- 
ing to the parched Negev desertscape behind him. His eyes sparkling, 

his halo of white hair blowing in the wind, Joel De-Malech, winnerbf this - 
year's prestigioirs Israel Prize, reminds one a bit of David Ben-Gurion, 
Israel's first Prime Minister, who also saw Israel's future in these bleak, in- 
hospitable drylands. "And this is what we have made of it:' he smiles, point- 
ing to the lush green fields, vineyards and orchards of the Ramat Hanegev 
Agricultural Experimental Station, incongruously springing from the life- 
less brown vastness around us. "And this:' he continues, "is the difference." 
He indicates the two large valves a t  his feet - the blue one controlling fresh 
water piped from the Sea of Galilee far to the North, the red one controlling 
local saline water from the large prehistoric aquifer under the Negev and 
Sinai deserts. 

Evaporation losses make conventional irrigation too wasteful here. In- 
stead thin plastic tubes deposit water drop by drop in or near the root zone 
of each plant. Special sensors continuously relay information on environ- 
mental conditions and plant stress to microprocessors, which adjust water 
and nutrient flow accordingly, Relatively salt-tolerant crops like wheat, 
asparagus, and melons grow well under saline "trickle-drip" irrigation. 
Cotton yields are actually higher than with fresh water. Tomatoes of 
exceptional quality also flourish on carefully optimized fresh/saline water 
regimes. Even salt-sensitive plants like maize (American corn) are begin- 
ning to yield to Israeli ingenuity. The trick is to provide fresh water a t  the 
critical phases of growth, with a grac 11 increase of salinity later. The 
search is also on for more salt resistant cultivars and species. Some forage 
salt-bushes at the Eilat Experimental Station can be grown with seawater! 

Harnessing the heavy, if infrequent, deszrt rains is another challenge. 
Over 2000 years ago, field crops and fruit trees flourished in the Northern 
Negev, due to the remarkable water management practices of the ancient 
Nabateans. Rediscovering and refining these age-old arid land techniques, 
modern Israelis "harvest" the runoff water from entire hillsides to supply 
their experimental farms near the ancient city of Avdat. Once again olives, 
almonds, apricots, barley and wheat grow in the desert- even without sup- 
plementary irrigation. Even the barren steppes on the road to Sde Boqer 
are dotted with self-sustaining, man-made oases, each tree surrounded by 
its own mini-catchment basin. 

To the large areas of the developing world stalked by drought and fam- 
ine the Israeli experience offers a vision of hope - a vision that Israel is 
willing, even anxious, to share. Approached with intelligence and deter- 
mination, the desert is not a problem, but a solution. Isaiah expressed sim- 
ilar hopes: Let the wilderness and steppe rqjoice, and the desert cxult and 
bloom. 

Joel de Malech, winner of this year's 
Israel Prize for his contributions to des- 
ert agriculture, stands between experi- 

The bleak scenery of the Judean desert mental plots of maize growing on fresh 
provides a striking backdrop for this and saline water delivered directly to each 
experiment in growing tomatoes under plant by the dual trickle-drip irrigation 
plnstic. system behind him. 





Natural Enemies Help Control Pests 

I 11 the ongoir.g battle against insect pests, the insects are all too often the 
winners. For example, despite over 40 years of synthetic pesticide at- 

tacks, rnosquitos still transmit an estimated 300 million cases of malaria- 
which result in 2 million lnalaria deaths - annually. Increased pesticide re- 
sistance ancl environmental concerns have led to renewed interest in biolog- 
ical pest control. 

Fortunately, most pests themselves have "pests," natural enemies that 
can becornc Mankilld's welcome allies. Israeli scientists have long distin- 
guished themselves in this area. For example, in 1977, Joel Margalit noticed 
a large number of dead mosquito larvae in a stagnant desert pool. After 
investigating and eliminating a variety of alternative explanations, Mar- 
galit arid Iiis colleagues at Ben-Gurion University discovered a new bacte- 
rial strain, which produced spores containing a highly potent and selective 
insect endotoxin. Now known as Brtci1lir.s thzcri~rgiensis var. israele?lsis 
(BTI), after its place of discovery, tliis preparation is highly effective 
against l11e larvae of the n~osqnitos that carry malaria and the blackflres 
that carry African "river blindness." It can kill 50% of the larvae of some 
C~tlcr mosquito species within 15 minutes. Already endorsed by the WHO 
and EPA, the main drawback of BTI is its short useful half-life in the field. 

A wide variety of research approaches for BTI improvement have been 
submitted to CDR for consideration. For example, CDR grantees A. Keynan 
of the Hebrew University of Jerusalem and A. Traore of the Guinea Minis- 
try of Agriculttrre are using recombinant DNA techniques to transfer the 
DNA fragnienl coding for BTI toxin to Bacilkrs spluzerict~s, a more per- 
sistent mosquito control agent already in wide use. All such experiments 
are carried out in fill1 compliance with existing NIH recombinant DNA 
guitlelines. 

Biological methods can also be highly effective against plant pesls. 
Bemisin tubuci is a widespread whitefly pest. In the process of feeding on 
plant sap, it transmits a variety of important plant viruses. In Africa, it 
carries cassava mosaic disease, a Gemir?i virus which can decimate plant- 
i n g ~  of tliis important food crop, reducing yields up to 75%. CDR grantees G. 
Nyirenda of the Makoka Agricultural Experiment Station in Malawi and J. 
Gerling of Tel lv iv  University are seeking effective ways to control this pest 
in Africa. Tk2y ;ire considering a variety of promising Bemisiu parasites 
and are a l ~ o  fieid testing the use of simple yellow traps. Swang Wangboon- 
kong of the Thai Department of Agriculture and D. Vierov of the Volcani 
Center, zre studying the effects of pesticides on the population dynamics of 
Be,;:biu and ~ t s  natural enemies in Thailand, where it transmits tomato 
yellow leaf curl virus. Taking advantage of Nature's marvelous balance 
holds much promise for improved developing country egriclrltrlre 2nd 
health. 

Dr. Joel Margalit discovered the potent 
biocontrol agent Bacillrrs lhrtrengiensis 
uar: isruelensis in a Negev pool similar to 
this one. Here he collects local mosquito 
larvae with recent CDR grantee W.A. 
Otieno of Kenya's International Center for 
Insect Physiology and Ecology (ICIPE). 





2, Biological Pest Control 
Man lives surrounded - and dramat- 
ically outnumbered- by insecta. Some 
are helpful, while others carry deadly 
human, plant and animal diseases or 
directly damage imporlant crops. Al- 
though synthetic cliemical pesticides 
have been a boon to many developing 
countries, their expense, potential for 
abuse, effect on human health, impact 
on the environment and limited life- 
time (in the face of increasing insect 
resistance) have all come under recent 
scrutiny. New biological control meth- 
ods provide an attractive alternative in 
many applications. Israel has long been 
a leader in this field (page lo), and 15 
of the 71 proposals submitted to CDR 
have already been funded. 

The African armyworm, Spocloptera 
exempta, causes heavy damage to ce- 
real crops and pastures over wide 
areas. The adult moth can travel over 
1200 miles. M. Edelman of the 
Weizmann Institute of Science and 
W. A. Otieno of the International Cen- 
ter of Insect Physiology and Ecology 
(ICIPE) in Kenya are assessing the 
effectiveness of both naturally occur- 

A friend of man, the 
female of the small 
wasp Encarsia 
lutea lays her eggs 
on the pupae of the 
whitefly Bentisia 
tabaci. The emerg- 
ing larvae parnsitize 
and destroy this im- 
portant crop pest. 

ring and genetically engineered insect 
viruses in controlling this voracious 
pest. Tel Aviv University scientist M. 
Broia is also working with Dr. Otieno 
to develop and field test other bacterial 
biocontrol agents. M. Rumakom of the 
Thai Department of Agriculture and M. 
Kehat of the Israel Agricultural Re- 
search organization's Volcani Center 
are developing pheromone traps for 
monitoring and possibly controlling 
another moth pest, Heliothesis armi- 
gerct, in Thailand. 

Many fungal diseases also can be 
controlled by biological methods. C. 

Rolz of the Central American Research 
Institute for Industry (ICAITI) is work- 
ing with Israeli collaborators to de- 
velop microbiological control methods 
for colTee rust, a major problem 
throughout Latin America. A. Ofusu- 
Asiedu of the Ghana Forest Products 
Research Institute and I. Chet of the 
Hebrew University of Jerusalem are 
screening soil microorganisms, such as 
Triclw&r?na spp., to find new bio- 
control agents against a wide variety 
of fungal pathogens. They hope to 
grow these economically on local agri- 
cultural and forestry wastes. 



3. Human Health to determine the presence, viability 4, Piant Biotechnology 
and drug resistance of Mycobucleri?~m 

Over the last 40 years, Israel has kprue, the cause of leprosy. G. Eleven CDR projects are already under- 
created a level of advanced medical ex- Schroeder of Delron Development, Inc., way in the area of plant biotechnology, 
pertisc and public health care equal to is collaborating with N. Librojo a t  the and- as the large number of submis- 
that of developed cc:lntries; but it can university of the Philippines at L~~ sions (121) indicates- this area should 
still remember its hitter struggle J3anos on non-invasive, non-radioactive grow rapidly. Plant tissur: culture tech- 
against the tropical diseases typical of methods for conducting human nutri- niques are a part'cular f ~ c u s  of much 
the developing world. This dual e x ~ e r i -  tion studies. The naturally occuring developing country interest. 
ence makes it a valuable partner for isotope ratios of carbon, nitrogen and Ghanian investigators and their 
Third World research in tropical hydrogen in normal foods are com- Israeli counterparts are already study- 

pared with those in newly-formed hair, ing how special substances produced 
y double-stranded RNA viruses influ- 

eases like trypanosomiasis ("sleeping University of Kinshasa in Zaire and I. 
sickness"), malaria and leishmaniasis, polachek at tile Hebrew University of 
which are caused by ~ ~ C ~ O S C O ~ ~ C  para- Jerusalem are devgloping a simple O b c  d e  
sites. For example. A. R. Njogu of the metliod for identifying African fungi 
Kenya nypanosomiasis Research Cen- which can cause human disease. In 
ter is working with colleagues a t  the contrast, C. Pholpramool of Maliidol 
Weizmann Institute of Science to inves- University in Thailand and his col- 

and their analogs as potential male 
her CDR grantees are developing contraceptives. Jn all, 14 health-re lated 
diagnostic or analytic methods. 7.'. CDR projects are underway, out of the 
rdardo of the Eversley Child Sani- 105 received for review. 

arium in Cebu, Philippines, is collabo- 
rating with Israeli colleagues on tests 

. ". 
Ghanian and Israeli scientists are studying 
the double-stranded RNA viruses which in. 
habit plant-damaging fungi, such as Rhi- 
zoctoriia solani. These viruses produce 
spmioi picins ,  being anniyzed haqwhicir - - 

In the remote Loo Valley in the Philippines, 
CDR grantee N. Librojo (far right) pursues 
her nutrition studies on the local inhabi- 
tants. New techniques being developed with 
Israel's Delron Development Inc. will help 
eliminate the need for the current invasive 
methods which require radioactive tracers. 
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. . , I ,  ,, I . . , j ence the way the pathogenic fungi they 5, Veterinary Sciences 
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" . 
B. tt. ,::;c*,- .. :,.. .: ::. .." :.:. . '  . :.. . .. , ? , . : : tuguese-lsracli team is trying to trans- Israeli animal scientists combine 
~ @ ~ ~ ~ # ~ ~ j ~ ; ; , ~ < ' ~ ~ ~ ; ~ ; ~ ~ ~ ~ ~ ~ ~ , ~ * ~ $ L ~ & ; ! ? c ~ ~ ~ g ~ ~ ~ ~ ~ ; ; ~ ~ ~ ~ - ~ c ; ~ , : ~ ; ~ ~ ~ i ~ -  . .  ..... :. ................... fer the genes conferring "take-all" ~rofessiorral com~etence with an -"Jq::;.<;: ". -.: ', ,::,,:,.< - - 

t,*. ;;:;;; .,:.: ,A ::: ,:., .! :,,:,!., :yF?;. , disease resistance from wild wheats to ilnusual level of creativity and inno- 
,..+,.,2 ,.; 2:; ,,, ,.. >, b n,x ,,,, .,.:,,., . .,. .:; ,,. ;,:::$. cultivated wlreats, while scientists a t  vntion. f i r  example, R. Galun of the 

the University of the Philippines at Los Hebrew  liversi sit^ of Jerusalem is 
Ba~los and Ben-Gurion University of working with Kenyan collaborators a t  
the Negev are studying how fixed nitro- ICII'E on an unusual "vaccine" to dis- 
gen nutrients are released by courage animal ticks. Ticks surpass all 
cyanobacteria to the surrounding other arthopods in the number and va- 
environment. riety of diseases they transmit to do- 

Thai scientists are collaborating mestic animals. The resulting economic 
: in the development of genetically loss to developing countries runs to bil- 

improved, non-shattering sesame lions of dollars. Ticks are u~~usually 
cultivars, with synchronized ripening slow feeders. Blood meals last from 20 
and higher overall yields. Sesame is an minutes to several days and are main- 
important, but little-studied develop- tained by signals the tick receives from 
ing country crop which can withstand special receptors in its mouth parts . . .  

. . . . . . .  high temperatures, and grow without wllich bind corresponding chemicals in 
rainfall or irrigation (uskg stored soil the victim's blood.- he ~ ~ ~ - s u ~ ~ o r t e d  
moisture). The potential for yield im- "vaccine" would stimulate the animal 
provement is great. host to produce antibodies which 

- -- 

(a) At the Field Crop Institute in Thailand, CDR grantee V. Banjasil inspects hiscollec- 
tion of sesame varietles. 0) Sesame seeds are packed into the upright capsules that 
cover the plant's tall stem, In current varieties, these ripen and open at different times, 
which prevents efllcient harvesting, 



the DNA coding for the appropriate search Institute to develop an early These fish eggs are being maintained and 
protective antigen into the vaccina Pregnancy test for cattle in an attempt anelyzed at Bnr -1lan University for sex- 

- the well-known cowpox virus to reduce embryonic death. In all, linked biochemical mnrkers to Improve 
which "vaccination" gets its seven of 60 veterinary projects have Tilapia breeding there and in the 
. Portuguese investigators a t  the been funded. Philippines. 
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Investigators at the Jerusalem College of 
'kchnology and the University of Oporto 
(Portugal) are developing an innovative 
method for converting local leather indus- 
try wastes inti; useful plnstics. Here inves. 
tigators examine the results using a 
scanning electron microscope. 

ethanol-tolerant yeast strains. 
Many industrial processes rely on 

special catalytic chemicals such as en- 
zymes (protein catalysts), which tem- 
porarily bind one reactant to facilitate 
its chemical interaction with other re- 
actants. Similar hand-in-glove comple- 
mentarity characterizes the human 
immune system, which produces anti- 
body proteins to recognize and bind 
specific foreign proteins, or antigens. 
B. Green at the Hebrew University of 
Jerusalem and V. Vithayasai a t  Chiang 
Mai University in Thailand are trying 
to develop a general approach to the ra- 
tional design of new enzyme catalysts 
usiogwGbo_dies as templates, This -- - .- -- 
would greatly aid in the economical 
production of drugs, pheromones and 
other specialized chemicals of poten- 
tial importance to developing coun- 
tries. Twelve of the 169 submissions in 
this area have already been funded. 

CDR Review Procedures 
md Guidelines 

B ecause of the large number of 
annual submissions, CDR rises a 

two-stage review procedure. Inves- 
tigators first submit a two to three page 
preproposal, which describes in some 
detail tlieir specific plans for scientific 
research and collaboration. Pre- 
proposals also explain the importance 
of the research to LDC development. A 
suggested preproposal format appears 
in the next section, altlioi~gh potential 
applicants should first contact CDR Tor 
any revisions, shifts in emphasis and 
the next deadline for submissions. 

A preproposal is not a binding offer, 
and CDR does not require the formal, 
written agreement of iristitutions or  
collaborators a t  this initial stage. Pre- 
proposals are reviewed by AID staff for 
their likely impact on international de- 
velopment. Priority is given to those 
areas in which Israeli science and tech- 
nology have a demonstrable, competi- 
tive advantage. 

On the basis of this preliminary re- 

view, approximat.cly 100 investigators 
are invited to submit a detailed fill1 
proposal. Full proposals i~ridergo objec- 
tive teclinical peer review by panels of 
expert scientists not affiliated with 
AID. USAID Missions abroad are subse- 
quently consulted on approved pro,jects 
in their llost countries. 

CDR uscs four prin1:lry criteria in 
evaluating proposals and makin*: fund- 
ing decisions: 

scientific nicrit, 
a importance to internatinal 

ctevelopnient, 
innovation, and 
enhancement of LDC researcli 
capacity. 

All subsidiary aspects of an experi- 
ment -such as equipment, training 
and travel - are supported in direct re- 
lation to CDR's assessment of the re- 
search itself, as judged against these 
four criteria. 

All CDR full proposals receive a rigorous technical peer by external panels of eight to 
ten recognized experts in the specific field of enquiry. Over a dozen such ad hoc panels 
are convened annually. All serve without pay. 
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How to Apply to CDR 

lease prepare a brief, yet scien- 3. The principal investigators and all 7. What specific LDC problem is being 
tifically detailed, description of scientific ccllaborators, their in- addressed'? What is the likely im- 

stitutions, full mailing addresses, pact of this work on international 
telex codes and telephone numbers. development? Do the results have 

below. Clearly indicate that the pre- important implications for develop- 
proposal is directed to the US.-Israel Note: The active participation of both ing countries otl~ler than the one col- * 

CDR Program. Three copies of the pre- Israeli and LDC scientists/institutions laborating in the research? What is 
proposal, in  English, must be received is required. Do not submit a pre- the competitive advantage of Israeli 
by the annual deadline. White paper, proposal without identifying both in- expertise in this area? 
8.5 x 11 inches (21.5 x 28 centimeters) stitutions. However, do not send 
is preferred. resumes a t  this time. 8. What is the substantive role of both 

Preproposals should not exceed the LDC and Israeli collaborators? 

three pages; longer texts may be re- 4. The proposed starting date and CDR projects should be a true intel- 

turned. Similarly, please do not append project duraticn. lectual partnership. Although such 

supporting documents, resumes, nor 5. The work/research plan. This is the contributions are rarely equal, they 

publications for this preliminary re- most important part. Appropriate should be significant and clearly 
view. These will be requested later, if scientists will judge your proposed complementary. 

you are invited to submit a full pro- research. Please do not generalize. 9. Please provide a brief estimated 
posal. Due to staff limitations, we are What are your specific scientific hy- budget using the summary format 
unable to acknowledge receipt of pre- potheses and underlying assump- below (totals only) for both 
proposals unless a self-addressed tions? What specific experiments institutions. 
postcard is enclosed. Investigators are will you perform to test them? 
usually informed of the results of this 
initial review about 3 months after the 6. How does this research relate to, This budget is not binding and may 

deadline for submissions. and advance, the state-of-the-art? be modified in the subsequent full 

De~eloping country investigators Cite a (very) few key references, i f  proposal. Requests exceeding 

shou!d submit their preproposals appropriate. What is innovative $250,000 will either be reduced lo 

through their local USAID Mission. about this research? Why is it im- that level or  rejected. If applicable, 

Please allow sufficient time for Mission portant? How will the findings be please indicate any other sources of 

review and transmission to Washing- used? support for this research. 

ton, C.C. In contrast, Israeli inves- 
tigators should submit their p r e  
proposals directly to CDR a t  the ad- LDC Israeli 
dress below, with an information copy Institution Institution. 
to the Science Attache, U.S. Embassy 

Pe r sonne l . . . . . . . . . . , . . . . . . . . . . . . . . . .  

................ CDR preprOposds "Ovide in Supplies & Equipment 
succinct, highly specific terms: 

.................... Travel & Training 

1. 'i%e project title (descriptive, We- Overhead ........................... 
cific and short). 

Other .............................. 
-- 2--The p r o j e c t o b t i v  (a ona or two ......................... sentence description). TOTAL 

"TOW Can I Get More Please contact the: Tekphone: 
Information On CDR? US.-Israel Cooperative Development (703) 235-3666 

Research Program Telex: 
Agency for International Development Western Union 892703. 

'Room 720, SA-18 
Washington, D.C., USA 20523 



Arid lan& 
Ben-Gurion University of the Negev 
with the  University of the Philip- 
pines at Los Baitos 
S. H. Lips and E. P. Pacardo 
C6-001 $160,000 1986 

Relationship Between Nutrient Uptake 
and Saline Water Irrigation 

To increase the yield of selected crops 
while utilizing waters of various sa- 
linities under different fertilization 
regimes. 

Israel Agricultural Research Orga- 
nizatian (Volcani Center) with the 
Estaciko Agronomica Nacional, 
Portugal 
A. Blum and T. Moreira 
C6-038 $118,760 1985 

The Development of Drought Resist- 
ant Wheat Breeding Germplasm 

To develop new screening techniques 
for the identification of wheat cultivars 
that are resistant to drought. Wheat is 
native to the Near East. 

Hebrew University of Jerusalem 
with the  University of Nairobi, 
Kenya 
Y. Mualem, C. Muchiri and R. K. Muni 
C6-064 $143,830 1986 

Rainwater Harvesting Systems for 
Livestock in Sandy Semi-arid Regions 

. . To develop economically viable systems 
for narvesting rainfall as a reliable 
livestock water supply. To utilize a new 
numerical model for water-poor areas 
to investigate soil hydraulics, collector 

- - - -~Sgttm~~rj~Ymi irtvmtigakwater- - 
yield effects to design a rain harvesting 
system suitable for Kenya. 

Ben-Gurion University of the Negev 
with Thusano Lefatsheng (Ilerre 
Aide) Botswana 
M. Forti and E HorenLurg 
C6-218 $146,4.34 1986 

: Pasture Improvements with Perennial 
Shrubs 

To investigate and introduce into 
, cultivation new productive, nutritious i: 

CDR Grantees for 
1985-1987 

Ben-Gurion University of the Negev 
with the University of the Philip- 
pines at Los Baitos 
M. Tal and D. A. del Rosario 
C6-221 $150,000 1986 

Improvement of Salt Tolerance in 
Tomato and Potato Plants 

To develop varieties of tomato and po- 
tato plants that will grow under the sa- 
line conditions found in certain soils in 
the Philippines and elsewhere. 

Ben-Gurion University of the Negev 
with the Estaciio Agronornica 
Nacional, Portugal 
A. Golan and M. Mota 
(25-224 $136,000' 1987 

Improvement of Pistachio Nut Produc- 
tion in Arid Zones 

To develop methods to irrigate 
pistachio using saline water and to 
eliminate blank nuts by supressing 
postulated inhibitory proteins. 

Jerusalem College of Technology 
with the Universidad Nacional 
Agraria, Peru 
M. Schwarz and S. Helfgott-Lerner 
CS-326 $149,000 1986 

Commercirl Crops Under High Saline 
Conditions Using Advanced Sand 
Culture Methods 

It is now possible to successfully grow 
crops using high salinity water under 
hydroponic conditions. Similar results 
will be sought using advanced tech- 
niques to grow plants in sand typical of 
sand dunes. 

Israel Agricultural Research Orga- 
nization (Volcani Center) with the 
University of Evora, Portugal 
I. Shainberg and A. G. Ferreira 
C7-036 $150,000' 1987 

Improving Rain Penetration and Re- 
ducing Soil Erosion in Dryland 
F'arming 

To study the effects of soil crusting on 
Ben-Gurion University of the  Negev rain infiltration, runoff, erosion and 
with Thusano Lefatsheng (Terre seed germination and to develop new 
Aide) Botswana methods for stabilizing soil structure. 
Y. Mizrahi and I? Horenburg - 
(26-228 $149,975 1986 'Rudget of projects 

New Subtropical Fruit and Nut Crops ~ ~ ~ ~ ~ ~ ~ r ~ $ ~ ~ ~ ~ ~ o x i , n a t c ,  
for Arid lands 

To develop several native plants of Mongongo nuts, marula fruit and the tsi 
Botswana and other semi-arid and arid bean are among the many underexploited 
regions which have significant under- fruits of the Kalihari Desert region which 

deserve further attention as potential can- new fruit and didates for arid lands agriculture. Here a 
nut crops, with special emphasis on su- bushman family crack and eat 
perior cultivars that can be raised on mongongo nuts, the subject ofone 
brackish or saline water. The results Botswana-Israel study. (Photograph cour- 
and selections should be of use tesy of Irven De Vore, Anthro-photo File, 
throughout aruids~btropicalAfrica, - Cambridge, Mass,) _ _ - - - - - - - - 



Technion - Israel Institute of Tech- 
nology and the  Israel Ministry of 
Agriculture (Doar Ha Nasholim) 
with the  Ministerio do  Agricultura 
y Gannderia, Costa Rica 
G. Shelef and H. Nanne Ecllandi 
C7-090 $150,000' 1987 

Integration of Aquaculture in lrriga- 
tion Scl~emes 

To demonstrate that significant aqua- 
culti~ral production is possible with 
minor additional capital investment, in 
cor\junction with agriciiltural irriga- 
t.ion schemes. 

Ben-Gurion University of the Negev 
with the University of Cape Coast, 
Ghana 
H. Tsoar and K. Anane-Fenin 
C7-143 $146,567' 1987 

Bimodal Eolian Desert Sand Sheets 
and their Potential Significance for 
Development 

To elucidate the spatial, dynamic, phys- 
ical and chemical aspects of desert 
sandsheets formed by wind deposition. 
These can provide a better substratum 
than dune sand for modern desert 
agriculture. 

Biological Pest Control 
Tel Aviv University with Makoka 
Agriculturnl Experiment Station, 
Malawi 
D. Gerling and G. Nyirenda 
C5-004 $160,000 1985 

Development of Integrated Manage- 
ment Methods for the Control of 
Bemisia tabaci 

To minimize the incidence of cassava 
mosaic virus by providing efficient, 
cheap and simple ways to control its 
whitefly vector. 

Israel Agricultural Research 
Organization (Volcnni Center] with 
the  Department of Agriculture, 
Thailand 
M. Kehat and M. Rumakom 
C5-020 $146,275 1986 

Use of Sex Pheromones for Monitoring 
and Control of Helwthis armigera 

-'RI develop pheromorie traps for 
monitoring moth populations in the 
fields of Thailand and Israel, and to ex- 
plore the possible use of pheromones to  
suppress the pest population. 

This G/wi bushman family is eating tsi 
(marama) beans, a Kalahari crop well 
suited to areas of scant or erratic rainfall. 
An important source of highquality protein 
and linoleic acid, this dual-purpose crop 
also produces an edible underground tuber. 
The tuber, which can weigh over 20 pounds, 
permits the tsi bean to ride out years of 
drought. (Photograph courtesy of Irven De 
Vore, Anthrophoto File, Cambridge, Mass.) 

Yehib, a small bush native to the deserts of 
Somalia and Ethiopia, produces a tasty nut 
in regions wit11 less than six inches of rain- 
fall a year. Here I~raeli sci:ntlsts are ex. 
ploring its poteldial as a new crop for other 
arid lands. The trickle-drip "emitern which 
waters the plant is seen on the left. 

Israel Agriculturnl Research 
Organization (Volcani Center) with 
the Department of Agriculture, 
Thailand 
D. Veierov and S. Wangboonkong 
C5-028 $149,890 1986 

Optimization of Foliar-Applied For- 
mulations for the Control of Bemisia 
tubacci under Field Conditions 

To improve the control of this impor- 
tant whitefly pest through enhanced 
formulations of currently used pesti- 
cides. The population dynamics of the 
whitefly and its natural enemies will 
be followed in treated and untreated 
fields. 

Hebrew University of Jerusalem 
with the Forest Products Research 
Institute, Ghana 
I. Chet and A. Ofusu-Asiedu 
C5-107 $150,000 1985 

Biological Control of Plant Diseases 
Using Microorganisms Grown on 
Agricultural and Forestry Wastes 

To study the feasibility of using natu- 
rally occurring microorganisms iso- 
lated from soils in Ghana as biocontrol 
agents against soil-borne fungal 
pathogens. 

Hebrew University of Jerusalem 
with the  University or tIte 
Philippines a t  Los Baaos 
D. Rosen and B. Morallo-Rejesus 
C5-127 $149,952 1986 

Genetic Improvement of Natural En- 
emies for Biological Pest Control: Selec- 
tion for Resistance to Pesticides in 
Species of Aplhgtis 

To identify populations of a parasitic 
wasp (Aphytis) that carry genes for 
resistance to pesticides commonly used 
in citrus groves. The wasp controls 
various scale insects, which are them- 
selves already pesticide resistant. 



Hebrew University of Jerusalem 
with the  Ministry of Agriculture, 
Guinea 
A. Keynan and A. Traore 
C6-141 $160,000 1986 

Biological Control of Mosquitoes with 
Bacillus Spltacricus 

To improve, this bacterial biocontrol 
agent of disease-transmitting mos- 
quitoes by recombinantly inserting and 
expressing the DNA coding for the BTI 
toxin, found in another such agent. 

Ben-Gurion University of the Negev 
with the University of Sri-Jaywar 
denepura, S r i  Lanka 
A. Zaritsky and H.G. Nandadasa 
C6-142 $160,000' 1987 

Biological Control of Mosquitoes and 
Blackfly Larvae by Means of Genet- 
ically Engineered Water-Dwelling Bac- 
teria Expressing the Cloned Delta- 
Endotoxin Gene of Bacillus 
thuringiensis var. israelens2s (BTI) 

To increase the persistance in nature of 
the safe, natural pesticide produced by 

1 
I BTI, by using recombinant techniques 

to produce the chemical in a more en- 
vironmentally effective agent. 

I 
Weizmann Institute of Science with 
the  International Center of Insect 
Physiology and Ecology (ICIPE), 
Kenya 
M. Edelman and W. A. Otieno 
C6-144 $160,000 1986 

I Pest Control by Viral Bio-insecticides 

To assess the natural genetic variation 
in viruses attacking insect pests in ".---tea. -  ruses that will control specific pests. 

Tel Aviv University with the  
International Centre of Insect 
Physiology and Ecology (ICIPE), 
Kenya 
M. Broza and W. A. Otieno 
CS-176 $160,000 1986 

Development of a Microbial Prepa- 
ration for Biological Control of the 
African Armyworm, Spodopbra 
exempta 

To develop a bacterial agent suitable 
for field use against the African 
armyworm, an important pest. 

Central American Resenrch 
Institute for Industry (ICAITI), 
Guatemala with the Hebrew 
University of Jerusalem 
C. Rolz and I. Chet 
C5-330 $149,100 1985 

Biological Control of Coffee Rust 

To develop microbiological control 
methods for Hemileia vastat& by in- 
oculation of the infected coffee plants 
with competing or parasitic microbes, 
and to better understand the host-mi- 
crobe interaction. 

Israel Agricultural Resenrch Orga- 
nization (Volcnni Center) with the  
University of Mauritius 
K. Ascher and I. Fagoonee 
C7-006 $120,000' 1987 

Enhancement of the Pesticidal Activity 
of Neem (Rzadirachta indica) and Per- 
sian Lilac (Melia azedaraclt) Products 

To prolong the residual effects of these 
natural pesticides by chemically pro- 
tecting them from ultraviolet light and 
oxidation; FTeIdtestS wiI1 be conducted 
with native pests in Mauritius. 

Israel Agricultural Research Orga- 
nization (Volcani Center) with the  
Estacao Agronornica Nncionnl, 
Portugal 
S. Marco and E Albano-Ilharco 
C7-056 $150,000' 1987 

Control of Insect-Transmitted Viruses 
Utilizing Insect Response to Color and 
Contact Stimuli 

To study how the spread of plant viral 
infections can be reduced by repelling 
their insect vectors with inexpensive, 
highly reflective local materials. 

Tel Aviv University with the Centro 
Internacional de  Agriculturn Wop- 
ical, Colombia 
D. Wool and A.C. Belotti 
C7-077 $147,000' 1987 

Identification and Characterization of 
Genetic Strains in Bemisia tabaci 

To use electrophoretic techniques to 
identify genetically distinct subspecies 
of this important pest and to clarify 
their relative pesticide resistance and 
importance a s  plant virus vectors. 

Hebrew University of Jerusalem 
with the  University of the  Philip- 
pines at Los Bafios 
E. Cohen and L. E. Padua 
C7-100 $160,000' 1987 

Improved Preparations for Microbial 
Insecticides: Inhibiting Bacterial Lysis 
and Prolonging Field Stability 

To improve the persistence of BTI toxin 
by physically and chemically protect- 
ing the BTI spore wall and by adding 
appropriate biopolymers, including 
chromophores to protect the toxin from 
damage by sunlight. 



Kasetsnrt University, Thailand, with 
the Ben-Gurion University of the 
Negev 
T. Attathom and J. Tal 
C7-150 $149,460' 1987 

Densonucleosis Viruses as Insectisides 

To develop the densovirus Galloria 
rnelbnella as a vector to transport 
genes coding for natural pesticides into 
the insect genome. 

Human Health 
Aebrew University of Jerusalem 
with the  Eversley Childs 
Sanitarium, Cebu, Philippines 
I. Levy and T T. Fajardo 
C5-109 $150,000 1986 

Rapid Detection of Drug-Resistant and 
Viable Mycobacteriz~m leprae in Pa- 
tients with Lepromatous Leprosy 

To develop, for use in the field, simple 
and rapid methods for determining the 
viability of M. leprae and its resistance 
to drugs. 

Hebrew University of Jerusalem 
with the International Center of In- 
sect Physiology and Ecology 
(ICIPE), Kenya 
Y. Schlein and M. Mutinga 
C6-136 $149,054 1986 

Field and Laboratory Studies of Novel 
Aspects in the Epidemiology of 
Leishmar~iasis 

To clarify the role of sandfly mycoses 
in the epidemiology of leishmaniasis 

I and indicate whether these fungi may 
--- buwd-asa btoioglca1 CbntroI Aleasure 

for the disease. 

Weizmsmn Institute of Science 
with the Kenya 'Ikypanosomiasis 
Research Institute 
C. L. Jaffe and A. R. Njogu 
C6-139 $149,926 1986 

Microtubule-Associate-Proteins: A Pos- 
sible Chemotherapeutic Target Against 
Trypanosomes 

To identify trypanosome microtubule- 
associated proteins (MAPS) which dif- 
fer from those of mammals for use as 
possible targets for existing drugs and 
for the development of new drugs 
against trypanomiasis (African sleep- 
ing sickness). 

Hebrew University of Jerusalem 
with the Univerrsity of Kinshasa, 
Zaire 
I. Polacheck and L. Muyembe-Tamfum 
(26-322 $134,000 1986 

Development of a Simple and Rapid 
Biochemical Test for the Accurate Iden- 
tification of Fungi and its Epidemiolog- 
ical .Application 

To establish and test a simple method, 
applicable to conditions in Africa, for 
the identification of pathogenic fungi. 

Delron Development, Inc. with the 
University of the Philippines a t  Los 
Bailos 
G. Schroeder and N. Librojo 
C6-348 $150,000 1985 

Stable Isotopes as Naturally Occurring 
Indigenous Tracers for Non-Invasive 
Human Nutrition Studies 

To investigate the use of different 
ratios of the naturally occurring stable 
isotopes of carbon, nitrogen and hydro- 
gen to trace the flow and fate of nu- 
trients in humans without the use of 
radioactive tracers. 

Hebrew University of Jerusalem 
with the Ministry of Health, Belize 
L. Weinrauch and E Cawich 
C7-019 $128,975' 1987 

Chemotherapy for Cutaneous 
Leishmaniasis in Belize 

To extend promising recent results 
with Old World Leishmaniasis to spe- 
cies common in the New World. Both 
animal and clinical trials will be con- 
ducted with parasites isolated from pa- 
tients in Belize. 

Shaarei Zedek General Hospital and 
Delron Development Ltd. with the: 
Univesity of the Philippines at Los 
Bailos 
S. Fcier and C. Barba 
C7-079 $114,900' 1987 

Evaluation of Medium-Chain Trigly- 
cerides as a Rapidly Assimilated En- 
ergy Socrce for Malnourished 
Lactating Women and Children 

To investigate, using non-invasive sta- 
bie isotope techniques, the rate anti ex;- 
tent of metabolism of medium versus 
long chain triglycerides in nourished 
and malnourished humans. 

CDR scientists are developing more 
effective biological control methods for the 
blackfly vector of Onchocerciasis, a mdor 

t" -- 
i. 

cause of blindness in developing countries. 
." 2 ;$ ' 

Here an Israeli doctor conducts an eye exam 
3," in Malawi. 



Weizmann Institute of Science and 
the  University of  Science and Tech- 
nology at Kumasi, Ghana 
C7-102 $149,860. 1987 
E. Iianski and PA. K. Addy 

Bordetella Pertussis Invasive Adeny- 
late Cyclase: I t s  Role in Whooping 
Cough and an Evaluation of its Poten- 
tial in an Acellular Vaccine 

To prepare monoclonal and polyclonal 
antibodies to this enzyme, leading to a 
sensitive ELISA test for better diagno- 
sis and further study. To help develop a 
better, safer vaccine. 

Ben-Gurion University of the Negev 
with t he  University of Ilorin, 
Nigeria 
A. Danon and T. S. Emudianughe 
C7-128 $119,684. 1987 

Protein Binding of Drugs in Malnutri- 
tion and Parasitic Disease 

To investigate possible changes in the 
drug metabolism of patients with mal- 
nutrition and/or parasitic diseases, by 
studying the in vitro binding of triti- 
ated drugs to their blood serum 
proteins. 

Hebrew University of Jerusalem 
with King Mongkutb Institute of 
Technology, Thailand 
D. Spim and N. Wongvisetsirikul 
C7-160 $160,000' 1987 

Development of a New Strategy for 
Anti-Malarial Drugs 

To synthesize and test novel, non-toxic 
iron chelators as potential anti-malaria 
drugs. To study the basis for their 
therapeutic action, which may involve 
free radical intermediates. 

Hebrew University of Jerusalem 
with the  Kenya Medical Research 
Institute 
J. Hamburger and D. K. Koech 
C7-162 $160,000' 1987 

Towards an Anti-Granuloma Vaccine 
for Schistosomiasis Using Recombinant 
DNA and Hybridoma Techniques 

To isolate from Schistosm mansoni 
the messenger RNA which encodes the 
antigen responsible for granuloma for- 
mation, to clone the complementary 
DNA in bacteria and to immunize test 
animals with the amplified antigen in 
hopesof inhibiting granulomaformation. 

' Single plant cells can be grown into fall plants using tissue culture methods. This im. 
IJ,I> +----.. portant technique can rapidly produce many identical copies (clones) of valuable or 

15 . scarce plants. Israeli scientists are applying these methods to a wide variety of new 
[,:; plants. 
C( r ,' 1 

Mahidol Urriversity, Thailand with 
Tel Aviv University 
C. Pholpramool and L. Levin 
C7-169 $160,000 1986 

Sulfonamide Drugs as a Male Anti-fer- 
tility Agent 

To develop compounds suitable for use 
as male contraceptives. Sulfonamide 
drugs and their analogs will he consid- 
ered as part of this research. 

Hebrew University of Jerusalem 
with Mahidol University, Thailand 
Y. Yuthavong and Z. I. Cabantchick 
C7-171 $150,000 1986 

Modulation of Membrane Transport: A 
Bio-chemical Approach to the 
Chemotherapy of Malaria 

To develop chemical and immu- 
nochemical tools with potential for the 
treatment of malaria. 

Hebrew University of  Jerusalem 
with the Institute of Nutrition of 
Central America and Panama, 
Guatemala 
E. Razin and J. R. Cruz 
C7-193 $149,989. 1987 

A New Approach for Understanding 
the Underlying Mechanisms in 
Shigelosis 

.To study the biochemical role of shiga- 
toxin in bacillary dysentery as it re- 
lates to mast cell activation. 

Plant Biotechnology 
%I Aviv University with the Forest 
Research Center, Ghana 

.> 

Y. Koltin and A. Ofusu-Asiedu 
C6-002 $149,960 1986 

The Double-Stranded RNA Viruses of 
Fungi and the Regulation of Virulence 
of Plant Pathogens 

To elucidate the role of this relatively 
new group of viruses, which infect 
fungi, in the regulation of the virulence 
of fungal diseases in plants, Such re- 
search could lead to modifying the 
ability of these fungi to cause disease. 



I Israel Agricultural Research Orga- 
nization (Volcani Center) with the 
Ministry of Agriculture and Live- 
stock Development, Kenya 
A. Erez and S. I? Gachaqja 
C6-031 $146,000' 1987 

Growing Deciduous Fruit Trees in 
Tropical Regions Lacking Winter 
Chilling 

To develop a system to stimulate early 
breaking of bud dormancy to extend 
the range of temperate fruit produc- 
tion to tropical developing countries. 

Israel Agricultural Research Orga- 
nization (Volcani Center) with 
the Estaclo Agronomica Nacional, 
Portugal 
U. Kushnir and M. Mota 
C6-039 $1d9,900 1986 

Screening, Transfer, and Incorporation 
of Alien Genetic Material into Wheat 
Genomes for Resistance to "Take-all" 
Disease 

To screen comprehensive collections of 
wild wheats in Portugal and Israel for 
resistance to the take-all disease. Re- 
sistance genes from wild relatives will 
then be transferred into cultivated 
wheats. Wheat originated in the Near 
East. 

Hebrew University of Jerusalem 
with the Field Crop Research 
Institute, Thailand 
A. Ashri and V Beqjasil 
CS-147 $149,700 1985 

Enhancing Genetic Variability 
and Breeding Improved Sesame 
(S. indicum) Cultivars 

-- . - - - - - - 
To develop widely based populations of 
sesame for selection and breeding of 
improved non-shattering cultivars, 
with uniform ripening and high yields, 
thus facilitating harvest with minimal 
seed losses and a shorter growing 
season. 

. , 

Israel Agricultural Research Orga- 
nization (Volcani Center) with 
Chulalongkorn University, Thailand 
B. Kessler and J. Booqjawat 
C6-200 $160,000' 1987 

Epicuticular Plant Surface Agglutinins 
(EPSA) 

To study how cuticle proteins can help 
protect plants from pathogens and su- 
peroxide free radicals and to produce 
EPSA with peroxidase and superoxide 
dismutase activity to be used as  plant 
protectants. 

Ben-Gurion University of the Negev 
with the University of the Philip- 
pines at Los Baiios 
S. Boussiba and M. Martinez 
C6-233 $149,926 1986 

Ammonium Translocation in 
Cyanobacteria and Their Use in 
Biofertilizers 

Cyanobacteria are being considered as 
biofertilizers because of their nitrogen 
fixing capacity. The project seeks to de- 
termine the process and the limiting 
steps which govern the release of re- 
duced nitrogen from the cyanobacteria 
to the surrounding environment. 

Israel Agricultural Research Orga- 
nization (Volcani Center) with the 
Research Laboratory for Agri- 
cultural Biotechnology and Bio- 
chemistry, Nepal 
R. Jacobsohn and V I? Agrawal 
C7-031 $148,000* 1987 

Studies on the Avoidance and Control 
of Broomrape (Orobanche spp) a Para- 
sitic Weed of Developing Countries 

To identify the host range of 
broomrape, to develop methods to iden- 
tify and quantify seeds in soil, and to 
evaluate promising control measures. 

Israel Agricultural Research Orga- 
nization (Volcani Center) with the 
Department of Agriculture, 
Thailand 
B. D. Kishinevsky and N. Boonkerd 
C7-034 $149,400' 1987 

Increasing the Biological Nitrogen 
Fixation of Peanuts in Developing 
Countries 

To develop superior Rhizobia inocu- 
lants to increase nitrogen fixation and 
peanut production, in optimal conjunc- 
tion with other measures, such as irri- 
gation and phosphorus fertilization. 

Tel Aviv University with the Univelr 
sidad Macional Agraria, Peru 
I. Wahl and R. Mont Koc 
C7-114 $149,360* 1987 

Utilization of Hordeurn spontaneum 
Resistance for Barley Leaf Rust 
Control 

To identify and incorporate disease re- 
sistance from the rich genetic re- 
sources of wild Near East barley into 
two susceptible Peruvian cultivars, 
planted on 80% of the total barley 
acreage in Peru. 

Weizmann Institute of Science with 
the International Potato Center 
(CIP), Peru 
E. Galun and J. Dodds 
C7-191 $121,016' 1987 

Characterization of Organelle Genomes 
in Potato Germplasm 

To study, at the molecular level, the 
chloroplast genome of potatoes to elu- 
cidate the genetic reltionship between 
cultivars and as an aid to 'medingbet-- 
ter potatoes for developing countries. 



Weizmann Institute of Science with 
the International Potato Center 
(CIP), Peru 
D. Aviv and J. Dodds 
C7-198 $149,912* 1987 

Gene and Organelle Transfer by Elec- 
troporation: A Prospective Tool for 
Potato Improvement 

To electrically stimulate the transfer 
of chloroplasts and mitochondria be- 
tween potato cultivars, with an empha- 
sis on transfering organelle-related 
traits such as frost and heat tolerance. 

Veterinary Sciences 
Kimron Veterinary Institute with 
the Universidnd Nacionnl de Costa 
Rica 
V. Zaslavsky and M. Ramirez 
C5-091 $149,400L 1987 

I 

Towards a Vaccine: Cloning and 
Expression of the Genes of Newcastle 
Disease Virus (NDV) 

To identify and clone DNA fragments - -  -- 

in the gene for NDV hemmaglutinin- 
neurarninidase which code for s~eciflc 
antigenic epitopes (antibody recogni- 
tion sites). These could be used to de- 
velop new NDV diagnostics or a 
synthetic anti-NDV vaccine. 

Klmron Veterinary Institute with 
the Kenya Medical Research 
Institute 
S. Mordechai and J. Camacho 

/ CS-101 $147,600 1986 

I To isolate, ~ u r i f v  and characterize the . .. - 

chorionicgonad:otropin-like substance 
produced by cultures of trophoblast 
cells. To develop a radioimrnunoassay 
for early pregnancy tests in cattle. The 

1 .  test should reduce embryonic death in 
: cattle, 

Hebrew University of Jerusnlem 
with the International Centre of 
Insect Physiology and Ecology 
(ICIPE), Kenya 
R. Galun and C. Mango 
CS-114 $150,000 1986 

Protection of Animals from Ticks by 
Interference in the Feeding Process of 
the Ticks 

To protect livestock from tick infes- 
tation by developing an antibody to the 
feeding receptors located on tick 
mouthparts, thus inhibiting tick 
engorgement. 

Hebrew University of Jerusalem 
with the Instituto de  Higiene e 
Medicina 'Ikopical, Portugal 
L. Schnur and I? Abranches 
C5-117 $160,000 1986 

Development of a Vaccine against 
Canine Leishmaniasis 

To develop a vaccine to immunize dogs 
against L. doluntani thereby helping 
prevent the spread of this parasite to 
humans. 

%l Aviv University with Snn 
Mnrcos University, Peru 
A. Yaniv and E. Ameghina 
C5-336 $149,978 1986 

Preparatio~i of a Live Vaccine against 
the Caprine Arthritis-Encephalitis 
Virus (CAEV) 

To develop, using recombinant tech- 
niques, a live vaccinia virus which can 
express CAEV-neutralizing antigens, in 
order to immunize goats against ca- 
prine arthritis encephalitis. 

Hebrew University of Jerusalem 
and the Institute of  Animal Re- 
search (Kibutz Lnhav) with 'Ikib- 
huvan University at Rnmpur, Nepal, 
and the Nepal Livestock Develop- 
ment Program 
J. Hillel and M. Kharel 
C7-110 $160,000L 1987 

A Study of Goat Cross-Breeding for In- 
creased Meat Production 

To improve local Nepalese khari goats 
by hybridizatioi: with Israeli breeds, 
with an emphasis on increasing male 
meat production and female fertility. 

Kimron Veterinary Institute with 
the University of Peradeniya, Sr i  
Lanka 
E. Bogin and C. I? Kodikara 
C7-111 $150,000' 1987 

Milk Bacterial and Leucocytic Con- 
tents and Enzyme Levels as a Test for 
Mastitis 

To develop rapid, improved screening 
methods for milk quality and bovine 
mastitis using ELISA, bacterial enzyme 
analysis, and bound antibody 
techniques. 

Cattle are central to the life of tradi. 
tional herding societies such as the Masni. 
When water is scarce, young cattle may be 
watered by hand. Israeli scientists and their 
Kenyan counterparts are developing im- 
proved, economically-viable systems for 
harvesting rainwater for reliable livestock 
management In semi-arid regions. 



Water: Aquaculture and 

BarIlan University and the Israel 
Agricultural Research Organization 
(Dor) with the Philippine 
Technology Research Center 
Foundation 
R. Avtalion and 0. Galman 
C5-065 $149,850 1985 

Evaluation of Autosomal and Chro- 
mosomal Influence on Tilapias 

To investigate the importance of a 
male-specific protein as a sex-linked 
marker for the analysis of the progeny 
produced by various genetic crosses. 
The ultimate goal is to produce larger 
male hybrid fish for aquaculture. 

Tel Aviv University with the 
National Directorate of 
Aquaculture, Panama 
Z. Yaron and R. Prettomalca 
C5-174 $149,980 1986 

Control of Growth and Reproduction in 
Tilapia by Hormone and Gene Manip- 
ulation 

To study genetic manipulations in 
tilapia hybrids in order to produce 
monosex clones with enhanced growth 
characteristics, and to investigate the 
pathways by which anabolic steriods 
exert their influence. 

Ben-Gurion University of the Negev 
with Kasetsart University, Thailand 
A. Richmond and J. Boonsoon 
C5-222 $148,600 1986 

-- *- 

Strain Selection of Spirulina Algae 
Suitable for Mass Production - A Novel 
Agrotechnology for Arid Lands 

To improve the potential of the micro- 
alga Spirulina as a source of commer- 
cially important chemicals. Wild 
strains will be collected in the field and 
evaluated in the laboratory and in out- 
door ponds. 

kom the stark desertscape of the Wadi Zin in the South to these lush springs in the 
North, Israel is a land of hydrological contrasts. This variety and the central position 
of water in Israeli development, make Israeli hydrologists natural partkers in research 
on water and water management. 

Tel Aviv University with the Israel Oceanographic and Limno- 
National Laboratory for Civil logical Research, Ltd., with the  
Engineering, Portugal University of the  West Indies 
G. Dagan and L. Ferreira M. kiedlander and D. Prasad 
CS-269 $141,000 1986 C5-344 $150,000 1986 

Identification of Aquifer Hydraulic Genetic Improvement of Cracilaria sp., 
Properties Under Uncertainty an Agar-Producing Seaweed 

To develop a stochastic method for 
characterizing the spatially distributed 
hydraulic properties of groundwater 
aquifers. These results could mate- 
rially improve the evaluation and man- 
agement of both groundwater supply 
and quality. 

National Directorate of 
Aquaculture, Panama, with 
Tel Aviv University 
R. Malca and Z. Yaron 

To develop a system for selecting 
strains of Gracilariu seaweed with 
high yields of agar by selecting spores 
from wild strains of seaweed and in 
some cases treating them with 
mutagens. 

%ha1 Consulting Engineers, Ltd. 
with the National Meteorological 
Institute, Costa Rica 
J, Lomas and H. Herrera 
C7-021 $144,600' 1987 

C5-337 $129,291 1986 Yield Improvement of Upland Rice 
Population Control, Growth through More Efficient Utilization of 
Enhancement and Marketability of Rainfill 
Red Tilapia 

To increase rice yields 10-15% by better 
To the emcienc~ producing utilization of the rain water lost as 
all-male red tilapia, a valuable fish suit- runor during the ,,little dry 
able for tropical aquaculture, using 
both hormonal treatments and 
hybridization. 



brae1 Agricultural Research 
Organization (Volcani Center) with 
the University of  the Philippines at  
Los Baflos, Philippines 
2. Plaut and E. Pacardo 
C7-040 $160,000* 1987 

Productivity Enhancement in Rainfed 
Areas Using Water Catchments, Small 
Storage Pools and Drip Irrigation 

/ To combine water-harvesting tech- 
niquos, which collect and store runoff 
water, with trickle drip irrigation to 
create a new, stable a r ~ d  lands agri- 
cultural system based on rainfall. 

Ben-Gurion University of  the Negev 
with Kinq Mongkut'a Institute of 
Technology, Thailand 
Z. Cohen and M. Tanticharoen 
C7-131 $149,660* 1987 

The Alga Spirulina as a Source of 
Valuable Biochemicals 

To optimize spirulina strains and 
culture conditions to produce larger 
amounts of gamma-linoleic acid (GLA) 
and pigments, and to improve puriflca- 
tion methods for these valuable natural 
products. 

Hebrew University of  Jerusalem 
with the University of Botswana 
A. Schick and l? Shaw 
C7-161 $136,212 1986 
Floods in Ephemeral Streams: Evalua- 
tions Based on Geomorphology 

To determine relationships between 
river regime, degree of armoring, and 

-' the movement of bedload particles 
within the active alluvium of 
ephemeral streams. 

Khon Knen Univereity, Thailand, 
with the Israel Agricultural 
Researe11 Organization (Volcani 
Center) 
S. Sethaputra and I. Shainberg 
C7-187 $147,2001 1987 

Hydrological Study of Rainfed Agri- 
cultural Watersheds 

To develop a mathematical model for 
watersheds taking into account the 
unique hydrological characteristics of 
rice paddy land. 

Engineering Sciences 
Iblrnel Agriccrlturnl Research 
Organizataion (VolcaniCenter) 
with the Universidad Nacional de 
Costa Rica 
S. Angel and M. Zumbado 
C6-068 $160,000 1986 

Developrnent of Shelf-Stable Fish, Rab- 
bit and Red Meat Products Through 
Energy-Saving Fermentative Processes 

To preserve meat through a low energy 
fermentation process and controlled 
drying without the use of expensive 
refrigeration. 

Hebrew University of Jerusalem 
and the Weizmann Institute of  
Science with the University of  
Peradeniya, Sri Lanka 
E. Tel-Or and S. Kulasourija 
CS-179 $133,860 1985 

Development of a New Field Tool to Op- 
timize the Nitrogen Fertilization of Rice 
by the Water Fern Azolla 

To develop a fleld probe for simple, fast 
and sensitive d_ctection of the phys- 
iological condition and photosynthetic 
productivity of Azolta. To use the 
probe to select the most suitableAzolla 
strains for rice farming under various 
conditions and to monitor their 

liebrew University of  Jerusalem 
with Chiang Mni University, 
Thailand 
B. Green and V. Vithayasai 
C5-187 $149,600 1986 

Antibody Molecules as Templates and 
Catalysts for Organic Cliemical Reac- 
tions 

To And a general approach to enzyme 
design based on the use of antibodies. 
This would greatly aid in the manufac- 
ture of drugs, pheromones and other 
chemicals important to developing 
countries. 

Israel Agricultural Research 
Organization (Volcnni Center) with 
the Universidad Nacional de 
Costa Rica 
N. Ben Shalom and R. Strubi 
C6-208 $160,000 1986 

Production of Subtropical and Trop- 
ical Fruit Juices Using Macerating 
Enzymes 

To apply the latest advances in pro- 
teolytic enzyme technology to the mac- 
eration of tropical fruits in order to 
develop an industrially applicable proc- 
ess to produce juices and related fruit 
products without the need for expen- 
sive equipment, such as  fruit presses. 

Jerusalem College of Tecnnology 
with the University of Oporto, 
Portugal 
A. Mryler and B. de Castro 
C6-268 $160,000* 1987 

A Process for Converting Hides or 
Scrap Leather into a New Thermo- 
plastic Material 

To determine the properties of these . . 
new, potentially high-value materials 
made from common LDC wastes, and 
to study how they vary with pressure, 
temperature, time and other process 
parameters. 



Israeli engineering and computer 
technology rank high among developing 
country priorities for Lechnicnl ussistance. 
Shown here, the eo~nputer laboratory at the 
Jerusale~n College of Tcehnology. 

Weizmann Institute of Science 
with the Universidad Nacional d e  
Costa Rica 
J. Gressel and H. Trimino 
(26-274 $160,000 1986 

Upgrading of Straws for Ruminant 
Feed by Solar Pasteurization and 
Fungal Ligninolysis 

To develop a simple, low-cost process to 
convert straw to protein-enhanced ani- 
mal feed through solar pasteurization 
and fermentation. 

Khon Kaen University, Thailand 
with the Israel Agricultural 
Research Organization (Volcani 
Center) 
M. Thivavarnvongs and Y. Sarig 
CG-301 $149,600 1985 

Compact Sized Cashew Nut Sheller 

To help farmers and small manufac- 
turers shell cashew nuts more em- 
ciently and with higher quality, to 
improve income in rural areas. The de- 
vice will be designed, built and tested 
in Thailand with Israeli collaboration. 

Cen fral American Research Te1 Aviv University with t he  
Institute for  Industry (ICAITI), Universidade Nova of Lisbon 
Guatemala with Ben-Gurion Y. Shapira and L. Guimaraes 
University of the  Negev 
C. Rolz and A. Vonshak 
C6-328 $148,600 1986 

Study of a Non-conventional System of 
Industrial Wastewater Treatment: High 
Range Anaerobic Digestion and High 
Rate Oxidation Ponds 

To develop an efficient biological sys- 
tem to reduce the polluting potental of 
discharges derived from the pulp in- 
dustry, using algal species capable of 
growing on those effluents. 

Central American Research 

Improvements in Metallization and 
Passivation of Solar Cells 

To investigate a new metal semi- 
conductor and MOS interface for 
potential use in a new solar cell with 
applications for developing country use. 

Israel Agricultural Research Orga- 
nization (Volcani Center) with the  
Alimentos y Productos Agro- 
pecuarios S. d e  R.L., Honduras 
D. Ben-Ghedalia and A. Rubenstein 
C7-043 $150,000* 1987 

Institute for Industry (ICAITI), 
Guatemala with the  Technion-Israel Nutritional Upgrading of Ligno- 

Institute of Technology celluloses by Ozonation 

C. Rolz and I? ~ a r g a l i t h  
CS-329 $120,000 1986 

To assess the efficacy of ozone treat- 
ment in converting common agri- 

Substrate and Ethanol Inhibition of cultural waste residues into more 

Yeast in Cortcentrated Substrates nutritious animal feed. 

To improve ethanol yields from sugar Ispael Agiticiiltiii.~: R-ee~cB &g&- 
feedstock by selection and parametric nization (Volcani Center) with t he  
analysis of special yeast strains. Universidad Nacional d e  Costa Rica 

M. Calderon and M. Mora 
C7-062 $lGO,OOO* 1987 

Bio-production of Modified At- 
mospheres in Small Grain Starage 
Areas for Insect Control 

Successful irrigation using brackish desert a LDC system that 
aquifers is an Israeli specialty. Here an uses compost-generated carbon dioxide 
investigator measures the salinity of gas to control pests in adjacent air- 
springs in the Southern Negev. tight storage bins. 
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.Jamaica . . . . . . . . . . . . . . . . . . . . . . . . . .26c 
Kenya . . . . . . . . . . . . . . . . . . . . . . . . . . .7b, 10~,12a, 13a, 

14c, 16b, l9a, 
21a,b, 22b, 23b, 
24a, 25a, b 

Malawi . . . . . . . . . . . . . . . . . . . . . . . . . . . 10a, b, 20b 
Mauritius . . . . . . . . . . . . . . . . . . . . . . . .21b 
Nepal . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ga, 24b, 26c 
Nigeria. . . . . . . . . . . . . . . . . . . . . . . . . . .23a 
Panama . . . . . . . . . . . . . . . . . . . . . . . . . . 16c, 26a, b 
Peru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gc, lba, 19c, 24c, 

25a, c 
I-'hilippines . . . . . . . . . . . . . . . . . . . . . . . 7c, 13a,b, 14b, 16c, 

lGa, 19a, b, 20c, 
21c, 22a,c, 24b, 
26a, 27a 

I'ortugal . . . . . . . . . . . . . . . . . . . . . . . . .7c, 14b, 15b, lea, 
19a, b,c, 21c, 
24a, 25b, 26b, 
27c, 28c 

Sri Lanka . . . . . . . . . . . . . . . . . . . . . . . . .21a, 25c, 27b 
Thailand . . . . . . . . . . . . . . . . . . . . . . . . .7c, 12b, 13b, 14b, 

16b, c, 17a, 20b,c, 
22a, 23b,c, 
24a, b,c, 26a, 
27b, c, 28a 

Zaire . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13b,22b 



Hebrew Summary 

ninm5 ipnna nhya qin9w5 nvan 

naa'nw narap na~.m,kiw~ ,nraw niiwy nm tin 
irm mnv5 yvn5 nn+m ,yara mwna nyaiwn 

.nivw.m nirai5iaara niyxnna ipya 

73 59 nyarn ,nr ynnn 5v n~niynvnn nn5xnn 
?t?na5 y w 5  a ~ 5 i a ~  ,+niwrn ytmi ftmn 

.niai ninnann niam niarv 7n9aaa n1w.r ni'ya 

nrai5iaaan ninna nnirnana awnnna - rnin 
- 5 ~ i ~ l ~  ninnannn niawn ay nnitrt* q i t r p i  

iwmn5 nhaw nn 85 napran ntmw ntnya vim 
nraihaara niaynai pnna nainha nianiw 

.51n naira5 

niaai~n 5w nnr nvn ninai ipnna ow5 nmnn 
5pnh i w n 5  naNiwn ,qniw5aa ninw5 nwpinnn 

'5nivm urn 5n ninnannn niavnn hr niwuan 5y 
.ninwm n*ai5iaaran ,ywn qninna 

5n~w~ai ninnann niavnn nraytn5 Iinw mpn nvann 
iwna ,nisain nima nvya 5w ayaniwn n9pnn5 
yxa5 ,nSn niwna avym - 1 9 ~ 3 ~ 5  aa na nirann 

.tqnya a'nit wpnn anrya 

y i i y 5  naan n'n ,nraann nnwrn Ins awnawn v n a  
nirina y t m  ni4rnp pa ytr  wi5n 5w aiwn 

ignn niyw 700 - 5 5yn iwain .5niwri ninannn 
ar~wia 5v nzni nwpa nipaiyn pinn so - ai 

'a R*X22: - finhir'1-3fi3 MPSH Pii-Wj 39 M m t  
.yir*a y5wa 

nianiwn nirinn ,a+pnnn sninn 5w raiia 
.niaim qiaa ,n*aana nianntm5 awnni 




