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EstablIshed m 1977, the InternatiOnal Center for Agncultural Research m the
Dry Areas (ICARDA) IS governed by an mdependent Board of Trustees Based
m Aleppo, Syna, It IS one of 16 centers supported by the Consultattve Group
on InternatiOnal Agncultural Research (CGIAR)

ICARDA serves the entIre developmg world for the Improvement of lenttl,
barley and faba bean, all dry-area developmg countrIes for the Improvement of

on-fann water-use efficIency, rangeland and small-rummant productiOn, and the West and
Central ASia and North Afnca regIOn for the Improvement of bread and durum wheats, chIck
pea and fannmg systems ICARDA's research provides global benefits of poverty
alleViatiOn through productIVIty Improvements mtegrated WIth sustamable natural-resource
management practIces ICARDA meets thiS challenge through research, trammg, and dlssem
matIOn of mfonnatiOn m partnership With the natiOnal agncultural research and development
systems

The results of research are transferred through ICARDA's cooperatIon With natIOnal and
regiOnal research mstItutiOns WIth umversitIes and mmlstnes of agnculture, and through the
techmcal assistance and trammg that the Center proVides A range of trammg programs IS
offered extendmg from reSidentIal courses for groups to advanced research opportumtles for
mdlvlduals These efforts are supported by semmars, publIcatiOns, and specmhzed mfonna
hon services

I The CGIAR IS an mternatiOnal group of representatIves of donor agenCIestil emment agncultural SCIentIsts, and mstItutiOnal admlmstrators from developed"It-" and developmg cfr°untnes "'dho gUIde anfd support ItdS work The C
I
GIAR

breceIves support om a WI e vanety 0 country an mstItutIOna mem ers
worldWide Smce ItS foundatIon m 1971, It has brought together many of the

CGIAR world's leadmg SCIentIsts and agncultural researchers m a umque South-North
partnership to reduce poverty and hunger

The mISSion of the CGIAR IS to promote sustamable agnculture to alleViate poverty and
hunger and achieve food secunty m developmg countnes The CGIAR conducts strategic and

apphed research, wIth its products bemg mtematlOnal publIc goods, and focuses its research
agenda on problem-solvmg through mterdlsclphnary progIams Implemented by one or more
of ItS mternatIOnal centers m collaboratIOn With a full range of partners Such programs con
centrate on mcreasmg productIVIty, protectIng the enVIronment, saVIng bIOdIverSIty, Improv
mg pohcles, and contnbutIng to strengthenIng agncultural research In developIng countnes

The World Bank, the Food and Agnculture OrgamzatIon of the Umted NatiOns (FAO),
the Umted NatiOns Development Programme (UNDP), and the Umted NatIons EnVIronment
Programme (UNEP) are cosponsors of the CGIAR The World Bank prOVIdes the CGIAR
System WIth a Secretanat In Washmgton, DC A Techmcal AdVISOry Committee, With Its
Secretanat at FAO In Rome, assIsts the System In the development of ItS research program
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Foreword
CooperatIOn shanng expertise and technology, partnerships, and access to mformatlOn were
the bUlldmg blocks of ICARDA's achievements dunng a year m WhiCh strategic realIgnments
were made with a forward-lookmg ViSIOn and a new positivism mJected mto itS program of
work, m harmony with the global research contmuum

One ofthe major achievements was the mnovative Consortmm for Central ASia and the
Caucasus WhiCh has, for the first time, brought mne centers of the CGIAR to work together
through a program mltiated and plOneered by ICARDA The CGIAR program for Central ASia
and the Caucasus (CAC) may be compared to a 'one-stop shop' for the CAC natIOnal agncul
tural research systems (NARS) where they can develop Jomt projects and benefit from the col
lective efforts of the centers mvolved m the Consortmm The emergmg republIcs m CAC are
determmed to upgrade their eXlstmg research base and rebUlld and refocus theIr agncultural
economies for the free market condItions under whIch they now mtend to operate PopulatIOns
are predIcted to more than double by 2025 m at least three of the five Central ASian RepublIcs
and contmue expandmg rapIdly m the others Overgrazmg and encroachment of rangelands for
cultIvation m Kyrgyzstan, Tajikistan, Turkmemstan and UzbekIstan are further aggravatmg
feed defiCIts The Consortmm IS movmg forward to serve the needs of the mIllIons of people m
CAC, who deserve immediate artentlOn

In lIne with itS thrust on collective work m CAC, ICARDA, m 1998, establIshed a
RegIOnal Program Office for CAC m Tashkent, whlCh also hosts the CGIAR Program
FacIlItatlOn Umt to halse between CAC NARS and the Consortmm of CGIAR centers

There are many other examples of cooperatIOn, each Just as mnovative m ItS own way
The estabhshment of the AgroblOdlverslty ProJect-mvolvmg Jordan, Lebanon, Palestme and
Syna and funded by the Umted NatlOns Development Programme's General EnVironment
FacilIty (GEF)-to be coordmated from ICARDA headquarters, is another plOneenng effort for
En Sltu conservation of landraces and the wIld relatives of important crop specIes and a model
of cooperatIOn between mtematIOnal and reglOnal centers, donors, and natlOnal programs

The Medmm-Term Plan for 1998-2000, Implemented dunng the year, guIded the progress
of ICARDA's realIgned program of work, whIch mvolves several strategIC thrusts to respond
to the needs ofNARS m a changmg enVIronment Smce water IS at the heart of the overall
research program, work on the conservatIOn and efficIent use of thiS scarce resource has been
strengthened, as well as more closely mtegrated wIth crop improvement and wIth overall nat
ural resource management ThIS IS Just one of the areas along wIth SOIl management, where
the applIcatIOn of remote sensmg techmques m combmatIOn wIth geographIC mformatlOn sys
tems (GIS) IS begmmng to demonstrate how conSiderable savmgs m human power and time
can be made m plannmg and executmg water harvestmg schemes Use of satelhte Imagery IS
bemg made to develop digItal SOIl maps for effective utilIzatIOn of natural resources
Simultaneously, mcreased emphaSIS was placed on trammg natIOnal partners m the use of these
new tools through speCialIzed tramIng courses, offered both at headquarters and In countnes of
the reglOn The Center also encouraged the development and use of computer expert systems,
m collaboratlOn With the Central Laboratory for AgrIcultural Expert Systems, Egypt, to pro
mote transfer of technology

AdoptlOn of other new SCientific techmques contInues apace The applIcatlOn of bIOtech-
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nology brought the Center recognItIon at the System-wIde level when a young ICARDA SCIen
tIst receIved the CGIAR ChaIrman's Award for Excellence m SCIence for hIs work on a lentIl
genetIc-lInkage map

DespIte thIs tangIble progress dunng the year, ICARDA IS fully aware of the enormIty of
the task ahead Food and feed demand has outpaced domestIc productIOn In most dry-area
countnes and wIll contmue to do so The resource base for tradItIOnal lIvestock raIsIng (natIve
pastures and crop resIdues) has come under senous pressure, and large food and feed defiCIts
are projected

To meet these challenges partnershIp, cooperatIOn, and shanng must remaIn an mtegral
and vItal part of the ICARDA ethos - one that WIll carry the Center through 1999 to the bnnk
of the new mIllennIUm, fully prepared to address the complex problems, anSIng out of degra
datIOn of the natural resource base, global warmmg and populatIOn explosIOn

::?¥EO? c

Prof Dr Adel EI-Beltagy
DIrector General

IV

Dr Alfred BronnImann
ChaIr, Board of Trustees
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ProgrammatIc Shifts

Major Developments in 1998

the mtegrated pest and dIsease management efforts of
the Center carned out m collaboratIOn WIth several

Two forces, globahzatIOn of agnculture and avall- natIOnal partners
abIhty of new tools of research, are bnngmg about The Center looked at new paradIgms for conduct-
sIgmficant changes m the dIrectIOn of mternatIOnal mg long-term agronomIc tnals, an actIvIty that began
agncultural research ThIS IS happenmg at a tIme 20 years ago As a result thIS actIvIty IS bemg down-
when other global pnontIes are claImmg an mcreas- sIzed on statIOn, but cooperatIOn WIth the NatIOnal
mg share of donor support, so fundmg for mterna- Agncultural Research Systems (NARS) IS bemg
tIOnal agncultural research IS dechmng Developmg mcreased to conduct such tnals WIth farmmg com-
and Implementmg an agncultural research agenda m mumtIes m theIr own agroecologIcal condItIons to
such a chmate IS hke hIttmg a movmg target meet theIr speCIfic ObjectIves

To deal WIth thIS reahty, ICARDA used a proac- Farmer partICIpatory breedmg of barley
tIve approach m developmg ItS program of work and mItIated m Syna m 1995, spread to other countnes In
budget for 1998, and __~~~_~ West ASIa North
made se\ eral program- Afnca and the Nde
matIc shifts m hne "" Ith Vallev region 0\ er the
the strategic thrusts of years ICARDA has
ItS Medmm-Term Plan made substantial
for 1998-2000 These achievements m
Included scahng down ImprO\ mg the nutn-
some speCIfic research tIOnal quahty of straw
and trammg actIvItIes, hence research In thiS
makmg adjustments m field"" as scaled dov. n
staff numbers and On the other hand to
expertIse, and strength- respond to the needs of
enmg some of the pn- NARS, a program for
onty areas of strategIC small-rumInant breed
research Simul- charactenzatIOn usmg
taneously avenues of molecular tools IS
partnerships which beIng Introduced The
could open new doors objective ot thiS
for finanCial support, The ICARDA Board Chairman elect (second from left) and the Director research IS to Identl£)

General (third from left) accompanied by ICARDA researchers and
and enable ICARDA to local government offiCials vIsited the EI-Bab Village near Aleppo to the nght breeds of
spread the benefits of see the vetch/barley rotation technology adopted by farmers small rummants to
ItS work more WIdely, Increase productIOn of
were vigorously explored meat and daIry products, the demand for whIch IS

Water IS at the heart of ICARDA's overall outstnppmg supply
reasearch program The Center strengthened ItS The year saw an mcreased use of geographiC
research on the conservatIOn and effiCIent use of this mformatIOn systems (GIS) and remote sensmg for
scarce resource, and restructured ItS research teams to soIl and water management TechnologIes for mfor-
mtegrate the work on water WIth crop Improvement matIOn management and exchange were upgraded
and overall natural resource managament and a major effort was made to enhance the pubhc

ApplIcatIOn of molecular techmques to crop awareness of ICARDA's work ICARDA produced
Improvement gamed mcreased momentum, With the ItS first CD-ROM and a new VIdeo film to share ItS
aim of IdentIfymg genes for tolerance to such abIOtIc strategy, research and trammg actIVItIes, and major
stresses as drought, heat and cold, and reSIstance to achievements WIth ItS stakeholders and all those
dIsease and msect pests ThIS research complements mterested m agrIculture



2 Major Developments

In the Interest of cost-effectIveness and better
IntegratIOn of research actIvItIes, the Farm Resource
Management Program (FRMP) and Pasture, Forage
and LIvestock Program (PFLP) were merged Into a
Natural Resource Management Program Labora
tory faclltlttles were accordIngly reorgamzed and
consoltdated

E'\pandlng Partnerships

An office to host ICARDA's RegIOnal Program for
Central ASia and the Caucasus (CAC) was estab
Itshed In Tashkent UzbekIstan A Program

H E Mr Ismail DJurabekov (left) First Deputy Pnme
MInister of the Republic of Uzbekistan and Cabinet
Minister In-Charge of the Ministry of Agnculture and
Water Resources (MAWR) and ICARDA Director
General Prof Dr Adel EI Beltagy signing an agreement
of collaboration In agncultural research and training

FacllttatIOn Umt, closely hnked to thIS office, WIll
provIde ~ervlce to the CGIAR centers carrymg out
collaboratIve actIvItIes m CAC wlthm the System
WIde Program for the regIOn

The DesertIficatIOn ConventIOn accorded an offi
CIal place of Observer to ICARDA, whIch opened
new avenues of cooperation m the Center's work on
combatmg desertIficatIOn ICARDA's DIrector
General Prof Dr Adel EI-Beitagy, was reelected as
PresIdent of the Techmcal and SCIentIfic CouncIl of
the InternatIonal Observatory of Sahara and Sahel
(UNESCO Pans)

ICARDA had the pnvIlege ofhostmg the thIrd
meetmg of the CGIAR Inter-Center Workmg Group
on System-wIde Integrated Pest Management, and
the seventh meetmg of the System-wIde GenetIc
Resource Pohcy CommIttee

The annual regIOnal coordmatlOn meetmgs
brought together a very large number of natIOnal
researchers to address the needs of theIr respective
regIOns m collaboratIOn WIth ICARDA HIgh-level
delegatIOns vISIted the Center from several countnes
mcludmg Iran, Iraq, Mauntama, the Palestmlan
Authonty and Sudan reaffirmmg theIr partnershIp
WIth ICARDA

Dunng the year, ICARDA SIgned 10 agreements
of collaboratIOn WIth natIOnal governments, SIster
centers, and advanced research mstltutes

Board of Trustees

The Board of Trustees played an actIve role m the
governance of the Center throughout 1998 TheIr
contnbutlOns to shapmg the program of v, ork and to
the Center's fundralsmg efforts were particularly
Important Mr Robert 0 Havener Dr Mamdouh A
Sharaf El-Dm and Dr Ismatl El-Zabn JOIned the
Board as new members for a 3-vear term Dr Toufik
Ismatl host-country representatIve on the Boald \\as
reelected for another 3-year term Drs Ersm
Istanbullouglu Juhe Caroll Noolan, and Joseph
Casas completed theIr term of office In Apnl 1998
Dr Peter S M Franck-Oberasprach 'Was elected to Jom
the Board after ItS August 1999 meetmg

Fundralslng

Fundratsmg strategy was pursued WIth a new
approach m WhICh researchers were as actIve as the
semor management and the members of the Board of
Trustees of the Center ICARDA teams VISIted key
donors to present the Center's case for support, and
partICIpated m several mternatIOnal events, where
there was a strong presence of donor representatIves
VISItS by donor representatIves to ICARDA at ItS
headquarters and m partner countnes gave them a
clearer perceptIon of the Center's strategy and
program of work



A three-pronged strategy was used for fundraIs
mg relatIOns with traditIonal donors were further
strengthened new donors were approached, and
(CARDA mcreasmgly worked m externally-funded
bilateral projects ofNARS The examples of the last
category mclude the Matrouh Resource Management
Project m Egypt and the Agncultural Resource
Management Project m Yemen funded by the respec
tIve countnes from then World Bank loans, and the
additIOnal projects m the plpehne for Central ASian
Repubhcs the PalestIman Authonty and Mauntama
The Center ",as also successful m obtammg funds
trom non-conventIOnal sources, such as the Global
Environment Faclhty (GEF) for the Dryland
AgroblOdlverslty Project These efforts were sup
ported by bnef concept notes that were shared With
traditIonal and new donors as well as NARS

SCientists Honored

CGIAR Chatrman's SCience AWaJ d

ICARDA sCientIst Dr Imad EUJayl won the CGIAR
Chairman s SCience Award for Outstandmg Locally
Recruited Support Staff m recogmtlOn of his
research achievements m bIOtechnology (see also
pages 7 and 8) Usmg different DNA-marker sys
tems mcludmg RFLP RAPD and AFLP Dr EUJayl
constructed a genetIc-Imkage map of Lens species

Dr Imad EUJayl (center) receives the Chairman s SCience
Award from CGIAR Chairman Dr Ismail Serageldln
(right) and Dr Wally Falcon (left) Chairman of the
Selection Committee

Major Delelopments 3

The map compnsmg 177 markers, IS the most exten
sive of all genetIc-hnkage maps developed todate for
Lens species

American Society ofAgl onomy AW(lJ d

ICARDA Semor SCientist, John
Ryan, was selected as a 1998
Fellow of the Amencan Society
ofAgronomy Dr Ryan has a
hfe long mterest m soIl and fer
tIhty studies m the Middle East
He first served as SoIl SCience
Professor at Lebanon s
Amencan Umverslty of Beirut
then as SoIl Fertlhty Specmhst
With the Umverslty of Nebraska m Morocco For the
past seven years he has been workmg as a Soil
SCientIst at ICARDA Dr Ryan has pubhshed prohfi
cally m the fields of soIl fertilIty and soIl conserva
tIon as well as contnbuted to mternatIOnal soIl
sCience educatIOn

Oregon State Umverslty's Award

Dr Hugo Vlvar Barley Breeder
and RegIOnal Coordmator of
ICARDA s Latm Amenca
RegIOnal Program based at
CIMMYT m MexIco '" on the
1998 James and MIldred
Oldfield E R Jackman Team
1\", ard of the College of
I\gncultural SCiences Oregon
State Umverslty (OSU) USA
as a member of the Barley Stnpe Rust Resistance
Team The team consists of seven researchers of
which Dr Vlvar IS one The av.ard mcludes a certifi
cate and an Oldfield medal to each team member and
US$3000 for the team

The Barley Stnpe Rust Resistance Team has
through mdlvldual and cooperatIve efforts con
tnbuted to the development of a ne", \ alue-added
processmg mdustry m Oregon

The award was presented to the wmners on the
Faculty and Staff Dav of the College ofAgnculture
of OSU on 17 September 1998



4 MaJO! Dnelopments

Agroecological
Characterization

Digital Soli Map

In a collaboratIve effort betVveen INRA, Morocco
and ICARDA a new digital soIl map of central
Morocco Vvas compIled The map covers the area
from the foot of the Rlf mountam to Just north of
Marrakech and from the AtlantIc coast to the foot of
the High Atlas The neVv map presents a synthesIs of
early pedological studies complemented by the mter
pretatlOn of aenal photographs and satellite Images
the analysIs of geological maps, and lImited ground
surveys This Vvould be of help m crop growth SUTIU
latlOn work

Workshop on Remote-Sensing
ApplicatIOns

CollaboratIon \\ Ith the Center for Earth Observa
tIon" Yale UTIl" erslt) \\ as further strengthened by
Jomtly orgamzmg a 3-dav subregIOnal workshop
on the Use of Remote SensIng for Natural Resource
Management and Env lronmental Assessment m
Southwest ASIa at ICARDA headquarters
The USAID Lmkage Fund provided finanCIal
assistance

Remote sensIng IS stIll largely underutIlIzed m
the regIOn as a research tool to analyze enVlfonmen
tal and land-use trends and fluctuatIOns over large
areas maInly because of the commUnIcatIOn and
InformatIOn gap To bndge thiS gap, the workshop
brought together agncultural researchers and remote
sensIng speCialIsts from SyrIa Turkey Jordan and
Lebanon and from Yale UnIversity and lCARDA
Remote-sensIng applIcatIons were presented m the
areas of SOli survey and land evaluatIOn, natural veg
etatIOn mappIng rangeland conditIon assessment,
land degradation and rehabilItatIon, IdentIficatIOn of
potentIal v. ater-harvestIng sites plant diversity
research agroecologlcal charactenzatIon, land
cm er/land use mappIng preCISIOn fannIng, regIOnal
assessment of clImate hydrology and vegetatIOn, and
Impact assessment of land-use polIcy

MeteorologIcal Database

DUrIng 1998, a major effort was made to revamp the
eXistIng Meteorological Database (METDB) to
Improve ItS user-frIendlIness, perfonnance, securIty,
and program mamtenance METDB now eXists as a
stand-alone WIndows 95/MS-Access applIcatIOn,
programmed In Visual BasIc, with data-entry fonns
and storage fonnats for monthly, 10-day, daIly, and
shorter-tenn meteorological data, similar to the
CLICOM standard of the World Meteorological
OrganIzatIOn It also contams standard and m-house
developed query and reportIng facIlItIes
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METDB currently contaInS more than 5 mIllIon
records on a daIly baSIS, and more than 1 mIllIon
records on a monthly basIs from 27,000 statIons from
all over the world DUrIng 1999, transfonnatIon and
data loadIng of all ICARDA-held meteorological
records mto METDB Will contInue

Germplasm Conservation

CollectIOn MISSIOn In UzbekIstan

ICARDA, m collaboratIon With the Center for
Legumes In Mediterranean AgrIculture (CLIMA),
Uzbek Research InstItute of Plant Industry (UzRIPI),
AndlJan Research InstItute of Cereals (UzARIC) and
Uzbek SCientIfic ProductIOn InstItute of Cereals In
Gallaaral, conducted a two-week collectIng miSSIOn
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In Uzbekistan dunng June/July 1998 The collectors were
speCially Interested In landraces and Wild relatives of cere
als and tood legumes They explored the Fergana Valley
and the regions of Bostanhk DZlzak and Samarkand
(FIg 1) and collected 206 accessIOns (136 cereals and 70
legumes) trom 85 sites

Dr Lansa Pnlyuk (nght) of the Vavllov Institute of Plant
Industry (VIR) along with ICARDA s legume germplasm
curator evaluating at ICARDA the unique germplasm
received from VI R

Fig 1 Dlstnbutlon of col
lection sites explored In

1997/98 In Uzbekistan
o h f

osm~~
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GEF/UNDP PrOject on BIOdiversity
Conservation In the Near East

The GEF Board has approved a fundmg ofUS$ 8 1
mIllion for a project on ' ConservatIOn and
Sustamable Use of Dryland AgrobIOdiversity of the
Near East The project developed by ICARDA m
collaboratIOn wIth IPGRI dnd ACSAD and the
natIonal programs of Syna Jordan the Palestmian
Authonty and Lebanon, WIll help strengthen the
capaCIty for In SItu conservatIOn of agrobIOdiversity
m these countnes InnovatIve approaches WIll be
tested at the local level to ensure sustamable conser
vatIOn of the target speCIes through Improved habItat
management m close collaboratIOn wIth the local
commumtIes It WIll be supported by ICARDA's
actIvItIes m agroecological charactenzatIOn through
the use of remote sensmg and GIS, and partICIpatory
approaches m natural resource management

and m collaboratIOn wIth the VavIlov InstItute of
Plant Industry (VIR), St Petersburg, RUSSIa and the
Center for Legumes m MedIterranean Agnculture
(CLIMA), 340 faba bean, 457 lentIl, 341 chIckpea,
498 pea, and 207 barley acceSSIOns were brought to
ICARDA for multIplicatIOn, prelimmary characten
zatIOn, and mtroductIOn mto the germplasm collec
tIons ThIS germplasm mostly ongmated m North
Afnca, West ASIa, and Central ASIa The pea curator
from the VavIlov InstItute, Dr Lansa Pnlyuk, spent
three months at ICARDA conductmg the VIR pea
germplasm evaluatIOn tnal

Germplasm Enhancement

Farmer Preferences In BarleyNetch
Rotation TrIals

MultiplIcatIOn and CharacterIzation
of Germplasm from the Vavdov
Institute

As part of a project supported by the Gram Research
and Development CorporatIOn (GRDC, AustralIa),

Decentralized selectIOn, defined as selectIOn In the
target envIronment, has been used by ICARDA to
aVOId the nsk of useful lines bemg dIscarded because
of theIr relatIvely poor performance at the experI
ment statIOns Decentralized selectIon IS a powerful
methodology to fit crops to the physIcal (climate and
management) enVIronment However, crop breedmg



BB BV

Fig 2 Mean gram and straw yield (tlha) m the same bar
ley tnal planted after barley (BB) and after vetch (BV)
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based on decentralized selectIOn can stIll miss ItS
objectIve If It does not utilize farmers knowledge of
crops and the environment

ICARDA has Implemented these concepts In a
particIpatory breeding project entItled "Farmer
PartICipatIOn and Use of Local Knowledge In
Breeding Barley for SpeCific AdaptatIOn, supported
by BMZ (Federal Ministry for EconomIc Coopera
tIOn Germany) The project IS conducted In mne
village'> In Syna

At onl of the project ~ltes EI-Bab \\ here the par
tICIpating farmer5 have Introduced common vetch
(Vicw \atlva)-a forage legume-In the rotatIOn, the
tnal was planted In two different fields barley after
barley and barley after vetch
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Farmers at EI Bab m Syna recordmg their preferred bar
ley lines In barley-barley and vetch-barley tnals

As expected the tnal planted after vetch had a
higher graIn and total bIOlogIcal yIeld than that
planted after barley (Fig 2) Also, plants were taller,
With a hIgher harvest Index and larger kernels

The effect of rotatIon on farmer preferences was
analyzed by companng the 5% most preferred hnes
by the farmers under the two rotatIOns, USIng an
Index of preference, which Includes both the score
given to each lIne and ItS rankIng The Index can take
a value between I (hIgh preference) and 0 (low
preference)

The 5% most preferred hnes In the barley-barley
tnal ""ere all different from the 5% most preferred In
the vetch-barley tnal The most preferred lInes In the
barley-barley tnal had a low Index of preference In
the vetch-barley tnal (from 0 05 to 0 54) the line
With 0 ';4 as Index of preference ranked seventh In
vetch-barley tnal and was the one With best combi
natIon of preferences In the two tnals SimIlarly, the
most preferred lines In the vetch-barley tnal had
preference Indexes ranging from 0 09 to 0 26 In the
barley-barley tnal

These results Illustrate an addItIonal advantage of
partICIpatory breedIng-that of farmers rapidly
adapting the breeding matenal to the changes In
agronomIC practIces and farming systems of the tar
get environments

Enhanced Yellow Rust ReSIstance
In SprIng Bread Wheat

Bread wheat productIOn In the WANA regIOn IS
hIghly vanable and generally not enough to meet the
ever-IllcreasIllg demand The JOInt CIMMYTI
ICARDA wheat program addresses the problems
aSSOCIated WIth IllcreasIllg bread wheat productIon III

the regIOn Of these fohar dIseases (yellow rust, leaf
rust, stem rust, and septona leaf blotch) can cause
particularly severe yIeld losses

In the past few years severe yellow rust eplphy
totICS have resulted III senous yIeld losses III bread
wheat III some of the WANA countnes, for example,



Egypt Iran Lebanon and Syna It was found that a
new race of yellow rust caused the damage The new
race IS vIrulent on Yr9, the yellow rust resIstance gene
assocIated wIth the 1B/l R translocatIOn commonly
found m the major cultIvars grown m the regIOn

The CIMMYT/ICARDA wheat program, there
fore mcreased ItS efforts to wIden the genetIc base of
yellow rust reSIstance m the wheat germplasm by
mcludmg dIfferent sources of genes m the crossmg
program and usmg the doubled-haplOId techmque
for generatIon advance

Frequency dIstnbutIOn ot the level of yellow rust
reSIstance was studIed m 270 advanced yIeld tnal lInes
assembled m the wheat key locatIOn (WKL) nursery,
470 prelImmary yIeld tnal Imes assembled m the
wheat prehmmary dIsease (WPD) nursery, and 197
hnes ofAleppo wheat crossmg block (WAC) The
results showed that 50% of the WKL hnes were reSIS
tant Many ot the new bread wheat lInes possess mul
tIple reSIstance to major fohar dIseases m WANA

Broadening Durum Genetic Base

MedIterranean landraces possess several desIrable
traIts such as reSIstance to drought and cold, early
plant VIgor long peduncle and hIgh tIllenng, not
found m matenals from other regIOns BeSIdes
landraces wheat wIld relatIves such as Tritlcum
dlCoccoldes Tritlcum monococcum, and Aegzlops
speCIes can proVIde valuable sources for wlden
mg the genetIc base ot durum wheat

IntrogresslOn of Genes from Landraces Improved
hnes were crossed WIth landraces reSIstant to dIS
eases wheat stem sawfly and HessIan fly Landraces
from the MIddle East regIOn are used for enhancmg
tolerance to drought and termmal heat stress, from
Turkey and Algena for cold tolerance, from the
Morocco-Ibenan regIOn for reSIstance to root rot
and HeSSIan fly, and trom EthIOpIa for leaf rust
reSIstance

IntrogresslOn of Genes from Wild Emmer Crosses
between dryland adapted durum genotypes and T
dlcoccozdes were made to Improve gram qualIty and
reSIstance to Septoria tf ltlCl and yellow rust In the
segregatmg populatIOns, plants were selected for
reSIstance to drought, heat yellow rust, and leaf and
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stem rust In the advanced populatIOns crosses WIth
T dlcoccozdes showed hIgh levels of reSIstance to tan
spot, heat and cold Several hnes from these crosses
are now mcluded m the mternatIOnal tnals

IntrogresslOn of Genes from Wild Relatn es
Crosses were made WIth T monococcum to mcrease
earlmess rust reSIstance and early plant VIgor m
durum wheat Crosses were also made WIth dIfferent
Aegzlops speCIes earher selected for reSIstance to
yellow rust HeSSIan fly and RussIan wheat aphId
(RWA) Several of these crosses are showmg promIS
mg performance m advanced yIeld tnals under dry
area condItIons

Lentil Genetic-Linkage Map

Advances m molecular genetIcs have prOVIded
Important tools, such as DNA markers whIch can
mcrease the effiCIency of crop breedmg by usmg
closely hnked markers to select for traIts such as WIlt
and cold reSIstance m the absence of the traIt expres
SIOn Fusarium wIlt IS economIcally the most
destructIve dIsease of lentIl and can cause total yIeld
loss Cold tolerance IS an Important traIt for wmter
lentIl cultIvatIOn at hIgh elevatIons

DIfferent DNA-marker systems mcludmg RFLP,
RAPD, and AFLP were used to construct a genetIc
Imkage map of Lens speCIes A populatIOn was
chosen for producmg F6-denved Fs recombmant
mbred lInes (RILs) and used as perpetual mappmg
populatIOn The populatIOn of 86 RILs was geno
typed WIth 257 morphologIcal, RFLP, RAPD and
AFLP markers A genetIc-lmkage map compnsmg
177 markers was constructed and seven major Imk
age groups were IdentIfied (FIg 3) The map,
spanmng 1073 cM of the lentIl genome, WIth markers
spaced at an average dIstance of 6 0 cM, proVIdes
a framework hnkage map of lentIl The map was
constructed usmg stnngent hnkage cntena It IS the
most extensIve genetIc lInkage map of Lens speCIes
to date

The second part of the study was a practIcal
explOItatIOn of the genetIc Imkage map to IdentIfY
markers hnked to Fusarium wIlt reSIstance and
radIatIOn-frost tolerance The populatIOn was
evaluated for two seasons for radIatIOn-frost mJury
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Fig 3 Genetic linkage map of lentil shOWing the distribution of morphological RFLP RAPD and AFLP markers Linkage
groups are named LG1 through LG7 The markers In bold are anchor lOCI to prevIous lentil maps

and three seasons for Fusm lum WIlt Both traIts were
monogemcally mhented Four RAPD markers, Imked
to the Fusarium WIlt resIstance locus, were IdentIfied
and located m the present map LIkewIse, one RAPD
marker was Imked wIth the radIatIOn-frost tolerance
locus The fact that the current map IS based on RILs
populatIOn IS provldmg a framework that can be used
to develop a hIgh-resolutIOn map and IdentIfy quantI
tative traits lOCI

ThIS study was recogmzed as an outstandmg
contnbutIOn to bIOtechnology research at ICARDA
through an award for Excellence m SCIence from
the Chairman of the CGIAR, Dr Ismail Serageldm,
at the InternatIOnal Centers Week m October 1998 m
Washmgton 0 C Dr Imad EUJayl of ICARDA's
bIOtechnology group won the award for Locally
RecruIted SCIentIfic Support Staff (see also page 3)

Effect of Melta azederach Seed OIl
Extract on Chickpea Insect Pests
Mella azedm ach L , a tree natIve to the MIddle East
IS WIdely dlstnbuted m ASIa, MedIterranean basm,
Afnca, and South Amenca Leaf and fruIt extracts of
thIS tree have been shown to have some antI-feedmg
charactenstIcs agamst msects and mItes There are no
prevIOUS studIes on the effect of Mella extracts on
lentIl and chIckpea msect pests

An expenment was carrIed out m the plastIc
house at ICARDA m 1997/98 to study the effect of
naturally extracted 011 of Mella on Sltona crmztus
feedmg and Lllzomvza czcerena mmmg These two
msects are, respectIvely, the mam pests of lentIl and
chIckpea m West ASIa and North Afnca Three
dosages (0 25%,05%, 1%) of Mella oIl, naturally



Fruits of
Mella
azedarach

extracted from dry seeds were tested m companson
to Mastnn 50% EC (Deltamithnn) The results
showed sIgmficant effect (P<O 05) of the three
dosages of Melza on leaflet damage by Sitona adults
and leaflet mlOlOg by leatmmer larvae m treated
plants compared to untreated plants Because of
these promlslOg results further studle& WIll be carned
out to determlOe the effect of Melza seed extracts on
the major lOsect pests of legume crops as \\ ell as
beneficial lOsects

A Mella all treated (0 5%) healthy chickpea plant (left)
and the control (nght) shOWing leaflet mining caused by
chickpea leafmlner

Breeding and SelectIOn of Non
Shattering Vetch

Loss of seeds from matunng pods (pod shattenng) IS
common m legummous forage crops such as com
mon vetch (Vzew sativa), and constItutes a senous
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economic problem when common-vetch IS used 10

rotatIon With cereals Therefore, a breedlOg program
to develop non-shattenng erect cultIvars SUitable tor
mechanIcal han estlOg was lOltIated uslOg three \\ lid
non-shattenng mutants of common vetch

The genetIcs of pod shattenng was studied fol
Io\\- 109 hybndlzatlOn bern een the non-shattenng
mutants and pod-shattermg but otherwise promlsmg
lInes The non-shattermg character was found to be
condItIoned by a smgle receSSIve gene IncorporatIon
of thIS gene mto promlsmg but shattermg lInes gave
nse to a range of non-shattenng Vzew satna CUltl
vars which are now grown widely 10 West ASia
North Afnca, and AustralIa Non-shattermg Vzeza
sativa No 715 was released as 'Baraka 10 Jordan,
Iraq, and Lebanon

Shattered pods (left) and non shattenng pods (nght) of
common vetch

The practIcal benefits of developmg non
shattenng and erect types of common-vetch mclude
mcreased gram yield from a mechanIzed han est
reduced problem of volunteers 10 subsequent cereal
crop"> and mcreased fleXIbilIty 10 tlmmg of harvest

Supporting the Development of
Small Seed Enterprises

ICARDA IS actIvely mvolved 10 seed polIcy Issues 10

the regIOn as many countnes embark on a process of
openmg up theIr seed mdustry and encouraglOg
greater partICIpatIOn by the pnvate sector However
the eXlstmg large seed-companIes do not find the
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supply of many crop seeds financIally attractIve
unless there are hybnd varIetIes aVaIlable For most
of the ICARDA crops and most of the WANA regIOn,
there are serIOUS problems 10 commercIalIzmg the
seed supply especIally 10 the more remote areas,
because of the hIgh costs mvolved and the low mar
gms of profit

One approach to thIs problem IS to encourage
mcreased seed productIOn and marketmg at the local
level whIch would reduce costs and mIght also
enable the supply of locally adapted vanetIes whIch
could not be marketed natIonally ThIs IS an attractIve
concept but there IS very lIttle practIcal mformatlOn
available about small seed-enterprIses to assIst those
who mIght wIsh to start them

To promote thIs concept, ICARDA orgamzed
a workshop on the management of small seed
enterpnses 10 October 1998 10 AddIS Ababa,
EthIOpIa The purpose was to gather mformatlOn
from those who have already been mvolved 10 such
ventures and to raIse awareness of the opportumtIes
and nsks tor others who may be thmkmg along these
lines The workshop attracted 49 partIcIpants from 14
countnes there were over 20 formal presentatIOns 10

addItIOn to group dISCUSSIOns and a field VISIt The
~ orkshop succeeded 10 mamtammg a clear focus on
the finanCIal and management Issues, whIch WIll hold
the key to the establIshment of VIable seed enter
pnses The proceedmgs of the meetmg are expected
to be published 10 1999

A grower Ato Zerfu Woldeglorgls (third from right)
explains the construction of a local seed storage facIlity
dUring a field VISit of the workshop participants to Hltosa
In the Arsl zone Ethiopia

Seed Health Laboratory

The laboratory contmued to momtor the m-commg
and out-go109 seed samples fO! seedbome pathogens
It provIded the moculum necessary for screen109

faba bean germplasm collectIOns from Chma and
Ecuador for resIstance to chocolate spot and
Ascochyta blIght

Some of the durum lecombmant mbred lInes
(ICARDAICIMMYT) were IdentIfied wIth a hIgh
level of leslstance to both black pomt and wheat gall
nematode 10 JK/Cham 1 and Krf/T dICoccoldes//Krf
crosses

Resource Management and
Conservation

Water ConservatIOn and
Management In the Dry Areas

ICARDA's research on water management and con
servatIOn was greatly strengthened 10 1998 wIth the
appomtment of three new sCIentIsts They are work
109 10 the areas of margmal-qualIty water manage
ment, soI1-water-plant relatIons, and hydrology ThIS
development came 10 response to the adoptIOn of the
Medmm-Term Plan for 1998-2000, WhICh places
mcreased emphasIs on research on water 10 the dry
areas mcludmg those 10 Central ASIa A 'Workmg
Group' on water Issues was formed to coordmate
research among varIOUS projects of the Center The
Group mcludes beSIdes water specIalists soIl SCIen
tIsts agronomIsts, and SOClOeconomlsts

On-Farm Water Husbandry
In WANA

After two years of launchmg an ecoreglOnal ImtIatIve
on "On-Farm Water Husbandry 10 WANA," the
Impact of thIS project on natIOnal programs IS
begmnmg to show PrelImmary results of research,
conducted by the eIght countrIes partlclpatmg 10 thIS
mltIatIve showed that proper plannmg, selectIOn and
ImplementatIOn of water-harvestmg techmques, and



Micro catchment water harvesting system of semicircular
bunds at a prOject site In Syna

closeh 1m 01\ mg farmers m the process can success
tullv Improve agnculture m the dner envIronments
The InitlatI\ e currently mcludes Syna Jordan PakiS
tan Iraq Egypt Libya TunISia and Morocco but
Iran and Yemen are likely to Jom soon Jordan Iraq
Morocco and Syna were particularly happy v, Ith the
two-year results and are mcorporatmg water-harvest
mg research mto their national research plan

The most stnkmg success story was m Syna The
project provIded the Synan natIOnal program with an
Implement to make a mlcrocatchment water-harvest
mg system of semlclfcular bunds The tnals were
Implemented mechamcally m the Mahasseh steppe
area near Palmyra, where the mean annual ramfall IS
less than 150 mm The harvested water was enough
to support over 90% of the newly planted shrubs
The Synan natIOnal program has decIded to transfer
thIS technology to other dry areas on a large scale

Potential of Supplemental IrrIgatIOn
In Iraq, Turkey, and SyrIa

Wheat productIOn under supplemental ImgatlOn m
Iraq, Turkey and Syna has contmuously mcreased
over the last decade At the same time the need for
Improvmg water-use effiCIency IS also mcreasmg
ICARDA has had collaborative research m Iraq,
Turkey, and Syna for several years on Improvmg
prodUCtiVIty and water-use effiCIency of wheat under
supplemental ImgatIOn Parameters consIdered have
mcluded levels and tImmg of ImgatIOn m relation to
plantmg dates, levels of fertIlIty, and vanetles
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The results show that supplemental ImgatIOn
can double the yIelds m most of the years With the
applicatIOn of relatively small amounts of water The
practice proved most efficient Ifv,ater v, as applied at
levels betv, een half and two-thirds of the full crop
ImgatIon reqUIrements Methodologies for optimIZ
mg thIS practice under dIfferent levels of v, ater
scarcity and management optIOns were developed
and published

ICARDA s collaborative research In Iraq Turkey and
Syna has demonstrated that strategICally applied small
doses of supplemental Irngatlon can substantially
Increase and stabilize cereal yields

Range BIOdiversity and Develop
ment In Marsa Matrouh, Egypt

Smce 1997, ICARDA has been supportmg the
rangeland component of the Marsa Matrouh
Resource Management Project Several mISSIOns
were completed to orgamze an adaptIve research
program With Egyptian colleagues ICARDA's mam
contrIbutIOn has been m the dIverSIficatIOn of native
and exotic shrubs and trees to be used m the low
ramfall area of Marsa Matrouh (less than150 mm
mean annual ramfall)

The speCIes worth notmg mclude a small tree
Rhamnus oleOldes, Perzploca angustzJolza, once on
the plateau and now takmg refuge m the wadiS,
Ephedl a aphylla (a medicmal plant) hangmg from
the cliffs, and Retama retam (a valuable legume
shrub producmg some good fuel wood and fruItS
WhIch are good forage)
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m 1997/98 In the western escarpments of Yemen In
collaboratIOn V\-Ith the UmvelSIl) ot Sana'a and
AgncultUlal Research and E\.tenslon Authont)
(AREA) The highlands ot Yemen are charactenzed
by their stone-wall telTaces whIch were bUIlt v.lth
indigenous knowledge and local resources These ter
races represent 0\ er 25 percent of the country's
arable land and provIde employment and 11\ ellhood
for the rural populatIOn Fanners have dlhgently
managed these mountain telTaces and de\ eloped
complex tanmng systems HoV\- e\ el the dramatIc
socIal and economIc changes over the last 30 years
following the revolutIOn the ot! boom In the Gulf
regIOn the Improvement of roads and the Incleaslng
Job opportumtles In the rapIdly groV\- Ing urban cen
ters and overseas have led to the mlglatIon of people
from rural to urban areas of Yemen Rehance on the
land for food supply has declined due to aVaIlablhty
of subsidized food gram, particularly wheat

These factors led to the abandonment of terrace
agnculture The restoratIOn of many degraded ter
races may not be economically feasible under the
prevaIlmg conditions But the good agncultural land
that still remams on the mountam telTaces of Yemen
could be sustamably used for long-tenn benefits

General mfonnatlOn about the area mcludmg
land ownership, customary tenure systems, and crop
shares was collected through mfonnal intervieWS

Rhamnus
a/eo/des a
small tree abun
dant In Marsa
Matrouh
but rare
elsewhere
In the region

A valuable fodder shrub and a perenmal Crucifer
with fleshy leaves MOr/candla mtens IS hkewlse
found all around and grows as tall as 1 5 meter on
top of the chff ot Wadi Abu Grouf

Abundant and unexpected also IS the presence of
Dact~lz~glomelata (var hlspamca) the famous
cooksfoot pasture grass at the edge of the plateau and
hIding In the wadi's steep slope and OrvzopSIS mllz
acea (a very palatable bunch grass which reaches a
heIght ot 2 meters) and Hl pal I henza hl/ ta growmg on
sand stones In the very eastern tip of wadi Remel

The project experts now have
1 "1luabk nngc of plant nlltcnal
\Led" ..lIe LoileLtLd md "eedling"
gnl\\ n In the proJLLt <, nUr.,Lrv
bL fOI L hung tr m"planted to the
gr l/lIlg unIt... Implemented ""Ith
thL 10L 11 t 111llLr<, ..lnd pa:-.toralI<,t',

Imp~H_t of L.uld Tenure
~md other ~ouo
eUUlomBC Factor~ on
I\lountdBn Tel rdle~ In

\-eml'n

A'itud) financed by lORe
(InternatIOnal Development
Re<;earch Center) V\-as conducted

Yemelll colleagues and farmers and ICARDA researchers take a close look at
the rugged environment of Yemen Farming IS not easy In these harsh conditions
and per capita Income IS low ICARDA IS working With the Yemem national pro
gram to find solutions



wIth fanners and key figures m local commumtIes,
and local admmlstratlOn officIals, m group dIscus
sIons and mdlvldual mtervlews usmg open-ended
questIOns Fonnal surveys were admmlstered to col
lect data on holdmg SIze, land fragmentatIOn land
property nghts tenure arrangements, crops, and
sharecroppmg arrangements Data on degraded and
broken terraces fanners' perceptIOns of constramts to
terrace mamtenance and sources of finance for ter
race repair were collected

There are pnvate state, and endowment (waqf)
cultIvated land ownershIps, and communal land rep
resentmg the vast mountam slopes used as range
lands Ho"Wever there IS no agnculturalland regIstra
tIon and the figures for dIfferent land propertIes are
only estImates At the local (sub-dlstnct or Uzla)
level, a trusted person locally known as amzn, keeps
records of land transactIOns Pnvate land IS mamly
cultIvated by owners (about 70%) but It IS also rent
ed out to tenants under sharecroppmg arrangements
State and waqflands are cultIvated by tenants under
sharecroppmg More than one-thIrd of the cultIvated
land m the sample was sharecropped

The study found that customary tenure systems m
Yemen are flexIble and can accommodate mvestment
m land Improvement by tenants ThIS flexIbIlIty,
however was mfluenced by the expectatIOns of
returns on the mvestment, Ie, It IS more lIkely to
apply where high value crops, such as qat and coffee
are cultIvated and less so where ramfed food crops
'ue Utltl\ ated Ne\ trtheless food crops "Were found
to be more trequentlv cultIvated than (jut or coffee on
the rt.chllned hnd for the last five years \\hlch \\-ere
mamlv self-financed bv fanners

Terrace'> cultl\ ated bv lando\\- ners had lo\\- er num
ber of broken \valls per hectare than those cultIvated
by tenants under sharecroppmg arrangements Lack of
clearly defined responsibilIty bet"Ween tenants and
lando\vners for the mamtenance and cost '5hanng "Was
the mam reason for thIS Although these responslbllI
tIe~ are defined m the customary rules of land use
there art no effectI\ e enforcement mechamsms
Fanners stated that proper enforcement of the cus
tomarv rules \\ ould slgmficantly mcrease the mvest
ment In land Impro\ ement and partlcularlv terrace
mamtenance HOVvever tenants are relatIvely In a
Vv eaker posItIon to seek enforcement of these rules
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The results of thIS study mdlcate that government
support IS needed for local mstltutlOns to strengthen
land regIstratIOn and documentatIOn of sharecroppmg
contracts, mcreased agncultural credIt servIces that
target land Improvement, and Improved technology
and mfonnatlOn for fanners The study also suggests
that, If returns on Investment are mcreased, for exam
ple, through better pnce polIcy and Improved agncul
tural technology, customary tenure systems can sup
port pnvate mvestment m land Improvement

EstablIshment of the Carbon
dioxide Flux Measurement
Equipment In Uzbekistan

The first statIon for carbon-dIOxIde (C02) measure
ment on Central ASIan rangeland was establIshed m
Karnap (Uzbekl~tan) as a cooperatIve project
between ICARDA, ARS-USDA (Logan-Utah USA)
and the Samarkand State Umverslty

Karnap rangeland IS located at the southern end
of the TIm VIllage, wlthm walkmg dIstance from the
last houses of the VIllage, and on a very large foothIll
Artemlsla range Dr Nasslrov IS responsIble for the
operatIon and mamtenance of the eqUIpment on sIte
and m UzbekIstan Measurements began m spnng of
1998

Installation of a carbon-dioxide Bowen Ratio Equipment
at a site near Samarkand In Uzbekistan
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ReorIentmg Smail-RumInant
ProductIOn Systems In Central ASia

Reonentatton of a number of productIOn systems m
WANA and Central ASIa IS becommg necessary to
explOIt the opportumtIes offered by the emergmg
global open-market economy In 1998, ICARDA
started a collaboratIve research project WIth the
Karakul Sheep Research InstItute of UzbekIstan m
Central ASIa An early-weamng and fattenmg study
was conducted as a means not only to offer new
alternatIves to generate mcome for Karakul sheep
producers but also to reduce overgrazmg Sheep pro
ductIOn m UzbekIstan as well as m other Central
ASIan countnes, confronts cntIcal problems m VIew
of the new emergmg market optIons under a global
open-market economy Research mstItutlOns m the
past were onented to serve productIOn Imes WIth lIt
tle or no pOSSIbIlItIes to make use of the open-market
scenanos mvolvmg the sale of pelts and wool In
fact farmers m UzbekIstan are keen on sellIng the
pelts they produce

One of the reonentatton strategIes successfully
demonstrated by ICARDA mvolved a SImple
management change to accelerate the weamng and
fattenmg of lambs Lambs survIved and reached
desIrable weIghts as stIpulated WIth average weIght
gams of 180 g/day thIS tnal raIsed the mterest of
farmers m explonng addItIOnal alternatIves to
generate mcome
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Sheep production III Central ASia needs reonentatlon to
take advantage of the options offered by the new open
market economy

Socioeconomic Studies and
Impact Assessment and
Enhancement

Food and Feed Prospects to 2020
In Central and West ASia and
North AfrIca

Food and feed demand has outpaced domestIc pro
ductIon m most WANA countnes and WIll contmue
to do so The resource base for tradItIonal lIvestock
raIsmg (natIve pastures and crop reSIdues) has come
under senous pressure, and large feed-deficIts are
projected DIfferences are so great among the WANA
countnes that aggregatmg theIr prospects mdIscnml
nately can be senously mIsleadmg Sub-aggregates of
the WANA countnes are proposed to dlstmgUIsh
these dIfferences m prospects

WIth populatIOns projected to more than double by
the year 2025 m three of the Central ASIan RepublIcs
(TajIkIstan Turkmemstan, and UzbekIstan), and to
contmue to mcrease rapIdly m Kyrgyzstan and
Kazakhstan as well expandmg defiCIts m food and
feed gram productIOn are projected for all RepublIcs
but Kazakhstan LIvestock numbers and feed
resources, m aggregate, have expanded m the past
20 years, except m the case of Kazakhstan where
feed productIOn has fallen Moreover all the Central
ASIan RepublIcs (WIth the exceptIOn of Kazakhstan)
are m feed-deficIt sItuatIons no\\ And \\ Ith the
exceptIOn of Kyrgyzstan and UzbekIstan m the
hIghest crop-growth scenanos all other RepublIcs are
prOjected to plunge mto tar greater defiCIts m commg
decades assummg constant current per capIta lIve
stock mventones The lIkely result WIll be mcreased
pressure on the rangelands of the four feed-deficIt
RepublIcs m the form of overgrazmg and cultl\ atIon

Pohc} Re~earch for Impro\ed
Productn at) and Income III the
Low-RaInfall Areas

Jomt ICARDAlIFPRI (InternatIOnal Food PolIcy



Research InstItute) polIcy research wIth natIonal part
ners has focused on the development of agncultural
polIcIes and analyzes the Impact of polIcy reforms
and theIr effects on mcome, pnces, supply, and
demand by agroecoiogical zones and sOCial groups
A multI-market modelIng framework was applIed to
four representatIve countnes (TumsIa, Morocco, Iraq,
and Jordan) based on a database used to estimate
behavIOral parameters for productIOn, consumptIOn,
and trade The Impact of natIOnally relevant polIcy
reform scenanos has been sImulated and the results of
the~e sImulatIOns support the claim that trade lIberal
IzatIOn and domestIc pnce reforms m the Mashreq &
Maghreb countnes tend to decrease welfare m the
low-ramfall areas If mItIgatIOn measures are not taken
sImultaneously Market lIberalIzatIOn reforms should
probably mclude some exceptIOns for farmers m and
zones However, protectmg the low-ramfall area~ by
means of SubsIdIes and/or tanff protectIOn has a hIgh
cost on the enVIronment smce these mstruments
tend to mcrease pressure on margmal lands and
rangelands

Research was conducted m three commumtIes
All Ammm (Morocco), Nouavel (TumsIa), and Falha
(Jordan)-usmg bIO-economiC commumty models to
evaluate the effects of polIcy reforms and technology
packages on commumty welfare The results of the
SImulatIOns whIch corroborate sector-level findmgs
and mcome dIstnbutIOn and envIronmental sustam
abIlIty, suggest that trade lIberalIzatIOn polICIes whIle
enhancmg welfare at the natIonal level do not neces
~anly ImprO\ e the well-bemg of farmmg commum
tIes m the 10'N-ramfall areas SImIlarly domestIc
pnce reforms tend to reduce farmers welfare but
) leld a more eqUItable mcome dlstnbutIOn between
nch and poor farmers The effects of these reforms
on natural resources tend to be SIte-speCIfic
HOlAever the mtroductIOn ofne'N technologies (ne'N
barley cultIvar) ""as found to Improve farmers 'Nel
fare enhance crop hvestock mtegratIon and reduce
pressure on natural resources WIthout necessanly
"" orsenmg mcome dI<;tnbutIOn ThIS result under
scores the Importam.e of technology transfer and
agncultural research as an alternatIve to broad-based
pnce support and feed SubSIdIes m achIevmg effi
CIency, eqUIty and envIronmental sustamabIhty m
low-ramfall areas
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The CereaINetch RotatIon
Technology Takes Off In SyrIa

ICARDA started to develop the cereal/vetch rotatIOn
m the EI-Bab area m northwest Syna, m 1986 At
that tIme contmuous wheat and espeCially, barley
croppmg was exhaustmg the land and causmg an
unbroken cycle of pests and dIseases Both these fac
tors were contnbutmg to a declIne m yIelds

The work started m 1985/86 by establIshmg on
farm tnals m cooperatIon WIth farmers The objectIve
of the tnals was to quantItY the benefits of usmg
common vetch (View sativa) to replace the fallow
year m the barley-fallow rotatIOn or to mtroduce
common vetch mto contmuous barley monoculture

The on-farm research has demonstrated that
vetch IS well adapted to the farmmg systems of
northwest Syna Weaned lambs grazmg vetch m
spnng gamed 150-200 kg lIve weIght per hectare
Even more sIgmficant were the benefits that farmers
saw m theIr barley when forage crops mterrupted the
barley monoculture and prevented the perpetuatIon of
gall nematode that has become qUIte WIdespread m
recent years Barley yIeld was up too In the 1997/98
season, m what was generally not a good year for
cereal., m Syna, Mr Yagen a farmer m El Bab,
obta1ned a yIeld of around 3 4 t/ha from hIS barley
field:. followmg vetch, agamst 2 8 t/ha obtamed by
hIS neIghbors who dId not follow thIS practice In

A farmer In EI-Bab harvests vetch for seed uSing a cut
terbar mower The avaIlability of mowers has added to
farmers enthUSiasm for growing vetch
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general he has been seeing 20% higher yields than
those of his neighbors In recent years

These results made vetch attractive to farmers
Vetch seed production was however a bottleneck to
the \-V Ide adoptIOn of vetch Hand harvesting IS not
economical because labor IS both scarce and expen
sive To tackle the problem ICARDA started to test
locally constructed rollers to make an even seedbed
and mo\-Vers to cut and swath the mature crop The
avaIlabilIty of the rollers and mowers added to
farmers growing enthUSiasm about vetch The num
ber of farmers growing vetch Increased In 1998 to
200 In 20 vIllages With an area of about 500
hectares And farmers are investing themselves

Human Resource
Development
Dunng 1998 ICARDA offered training opportunItIes
to R65 natIOnal researchers from West A:-Ia and North
Afnca (WANA) Afnca (excluding North Afnca),
A&1a and the PaCific regIOn (excludmg West ASia),
and Europe Of these 18% were women In additIon
64 natIOnal sCientIsts from both developing and
IndustnalIzed countnes have been conducting their
graduate research training for MSc and PhD degrees
through arrangements between ICARDA and agncul
tural UnIversIties

ICARDA continued ItS strategy to gradually
decentralIze ItS training actIvIties In 1998 there
\\LrC 11 hLadquarter" training cour"e:- and 35 m
country reglOnal and "ubreglOnal courses

The Ccnter also facIlItated and coordinated
IInplementatlOn of the tramlng needs for se\ eral
externallv-funded projects the Southern RegIOnal
Agncultural Development Project m Syna the
Matrouh Resource Management Project (MRMP) In

North-We"t Fgypt and the Agncultural Sector
M.nagement 'lUpport Program (ASMSP) In Yemen

CollaboratIOn In offenng tramlng courses was
further stIengthened With NARS as well as With
se\ eral sl:-ter regIOnal and mternatlOnal agncultural
research and training institutes including ACSAD
AOAD ACIAR API CIHEAM CIMMYT CLAES
FAa EICA IfPRI ILRI IPGRI, and UNDP Three

training courses were JOintly offered With CIHEAM
and two With IPGRI Inter-Center collaboration was
also strengthened through participatIOn In the Inter
Center Group, and exchange of the ICARDA traInIng
database With other sister centers

Information Dissemination

The year saw the establIshment of an electrOnIc
lIbrary on the Intranet ThiS enabled users at head
quarters to access from their PCs a large numbel ot
databases IncludIng AGRIS, AGRICOLA, Plant
Gene, Watel Resources Abstracts World
Development Indicators, a few electromc Journals
and the proceedmgs ofthe CGIAR meetIngs The
electronIC lIbrary received about 220 hits per month
dunng the year ICARDA staff can also now access
the electronIC versIOn of The Week (both EnglIsh and
Arabic) on the Intranet The InformatIOn UnIt s
homepage also features Video clIps of Important
events held at ICARDA dunng 1998

A self-learnIng laboratory With three statIOns
was estabhshed ThiS taclhty proVides access to
Important self-learnIng Videos and CD-ROMs cover
Ing the software programs used at ICARDA, to the
Center staff and traInees

A new ICARDA Video based on the Center's
MTP for 1998-2000, was released In EnglIsh and

As part of Its Increased thrust on publIc awareness
(CARDA produced a new Video and a fIrst CD-ROM
In 1998



Arabic The Center also produced Its first interactive,
multimedia CD-ROM In-house which provides
information about ICARDA's mandate and miSSion,
ItS research themes and projects, ItS partnerships and
ItS future VISIOn AJournalist from the UK vIsited
the Center and broadcast stones about ICARDA's
work t\\- Ice on BBC ICARDA featured on satellite
channels frequently In the regIOn Over 53 stones
about the Center's activIties were published In the
media The Center participated In several
regIOnal/internatIOnal book faus

Technology upgrades and Improvement In staff
skills In the Information Umt helped the Center SCI
entists to Improve the quality of their presentations
Three training courses In SCientific wntIng were
offered one each In Morocco Qatar and Yemen A
headquarters tramIng course In informatIOn manage
ment \\-as orgamzed on 18-29 October Ten informa
tion professIOnals from Algena EthIOpia Jordan,
Lebanon Libya Morocco Oman, Sudan, Syna, and
Yemen participated A new component of the course
\\ as the introduction to the PC versIOn of MINISIS,
\\ hlch allows the use of Internet technologies The
Director of MINISIS from IORC offered thiS compo
nent of the course

The key publicatIOns produced Included the cor
porate Annual Report for 1997, crop newsletters
(Rachis FABIS and LENS), workshop proceedings
Caiman and The Wee/.. at ICARDA Two titles 'ThiS
IS ICARDA and "Central ASia and ICARDA" were
also produced In RUSSian

Computer and Biometric
Services
There \\-as only a limited upgrading of the computer
facilities dunng 1998 OWing to budget limitatIOns
The computer local-area network was extended to
more blllldIngs at Tel Hadya The standardization on
Office 97 PC software was completed A local-area
computer network was deSigned and Installed for the
ICARDA InternatIOnal School

Statistical analyses for evaluating productiVity
and sustaInabllity of cropping systems were carned
out on 14 years of data from barley-legume rotations,
and 10 years of data from continUOUS barley crop-
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ping Modeling of plot error covanance structures In
long-term rotation tnals In barley \\as done on data
from the two-course barley rotations conducted for
14 years and the other\\- Ith continUOUS barley con
ducted for 10 years each at two locatIOns In northern
Syna The data indicated that accounting for hetero
geneity In error vanances proVides a highly slgmfi
cant Improvement over the assumed uncorrelated
errors With a constant varIance ThiS can be used In
evaluating effects of rotation and other Input factors
In crop rotation trIals

DUrIng 1998 the MIS team migrated all the SIX
modules of Oracle FInanclals on VAX-4500 from
release 9 3 to 10 6 Users were trained, both In
ArabiC and English to benefit from thiS

The Project Management System was converted
to Windows NT environment and loading of projects
data was initiated

The ICARDA Intranet use expanded With
150 connectIOns ushenng In the WEB culture at
ICARDA

A total of 55 NARS personnel \\-ere trained In
blOmetncs, data management and presentation In
both In-country and regIOnal courses Over 211
ICARDA staff were tramed In 24 courses covenng
varIOUS software packages

International Cooperation
ICARDA's Regional Programs continued to prOVide
a major mechamsm for sustaining the research con
tinuum With the natIOnal agncultural research sys
tems (NARS) BeSides enhanCing linkages and
exchange of technology and germplasm between
ICARDA and NARS, these Programs help promote
the development of Intra- and Inter-country linkages,
coordination and effective networking They also
prOVide feedback on NARS needs to reonent
ICARDA's research agenda and Medmm-Term Plan

North AfrIca RegIOnal Program

The North AfrIca RegIOnal Program (NARP) con
tinued to place speCial emphaSIS on enhanCing
ICARDA's partnership With the NARS ofAlgena,
Libya, Morocco and TumsIa, In addition, It ImtIated a
first collaborative program With Mauntama
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Within the framework of collaboratIve proJects,
se\ eral acttvlttes continued wIth the natIOnal research
mstttuttons These Included the RegIOnal Program
on Development of Integrated Crop/LIvestock Pro
ductIOn Systems 10 Low-Ramfall Areas of the
Mashreq and Maghreb RegIons - Phase II (known
as the Mashreq/Maghreb Project) funded by AFESD
and lFAD the West ASIa and North Afnca Dryland
Durum Wheat Improvement Network (WANADDIN),
supported by IFAD and the Farmer PartICIpatIOn 10

Barley Breedmg supported by lORe In addltton,
collaborattve programs contmued m on-farm water
management water harvestmg and the Improvement
of cereals and food legumes Collaborattve research
on reSIstance and bIOtype charactenzatlOn of the
HeSSIan fly reSIstance to RUSSIan wheat aphId and to
barley stem gall mIdge outsourced by ICARDA to
Morocco contmued to make good progress

( om dmdtlOn Meetmg,. '\ork,\hop,\.
and frammg

Annual National CoordmatlOn Meetmgs, mvolvmg
sClenttsts from NARS and ICARDA, were held m
Algena Libya Morocco and TumsJa to evaluate the
progress made m collaborattve research m 1997/98
and develop workplans for 1998/99 The SIxth North
Atnca/ICARDA RegIOnal CoordmatlOn Meetmg was

held m October m Tumsla to dISCUSS problems of
common lllterest, partIcularly m cereal and food
legume Improvement, WIth emphasIs on partICIpatory
breedmg, aglOecologlcal charactenzatton, mtegrated
pest and dIsease management, and water-use
effiCIency

Three workshops were held (I) WANADDIN
SOCIOeconomIcs Workshop, (n) Workshop on Poltcy
and Property RIghts wlthm the Mashreq/Maghreb
ProJect, and (111) Durum Wheat Traveltng Workshop
m Morocco Three regIOnal trammg courses con
tnbuted to the enhancement of capacIty bmldmg and
human resource development m North Afnca (I)
SCIentific Wntmg, (n) Processmg and EconomICS of
Seed ProductIOn, and (111) On-Farm Expenmental
StatIOn Operatton and Management

NARP, m collaboratIOn WIth INAT-TumsIa, con
tnbuted to mterreglOnal cooperatton by orgamzmg
three trammg courses/study tours m Tumsla for col
leagues m the Matrouh Resource Management
Project (MRMP) of Egypt, m WhICh ICARDA IS
Implementmg the research component through
NVRSRP

CollabOl atton With Mauntama

In March 1998, a Mauntaman delegatton, headed by
the MmIster of Rural Development and EnVIronment,
VISIted ICARDA at the mVItatton of the DIrector
General To follow up on the dISCUSSIOns, an

PartiCipants In the Mashreq/ Maghreb PrOject Technical Coordination and Planning Meeting for Phase II held In TUniSia
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ICARDA team vIsited Mauntama In Apnl and
November 1998, to develop a collaborative research
program Based on NARS pnontIes and field mis
sIOns seven research concept notes were JOIntly
developed on 1mgated agnculture, raInfed agncultur
al systems agro-sylvopastoral system oasIs produc
tIOn system, technology transfer and Impact analysIs
Collaborative research In these areas IS expected to
be ImtIated In 1999

Nde Valley and Red Sea RegIOnal
Program (NVRSRP)

Collaboratne Research

The Nile Valley and Red Sea RegIOnal Program
(NVRSRP) contInued the Implementation of several
major collaborative projects at the natIOnal and
regIOnal levels In Egypt, the projects on cereals
food legumes and natural resource management,
funded by the ED and Egypt, on weed control (par
ticularly wIld oats), funded by the ED and Egypt, the
Matrouh Resource Management Project (MRMP),
supported by the Egyptian Government through a
World Bank loan, In EthIOpia, the project on pulses
Improvement funded by the Netherlands, and In
Yemen the Agncultural Sector Management Support
Project (ASMSP), supported by the Yemem
Government through a World Bank loan This IS In

additIOn to the Problem-SolvIng RegIOnal Networks
Project InvolvIng Egypt, EthIOPia, Sudan and Yemen
and supported by the Netherlands The first phase of
thIS project (1995-98) reached completIOn on 31
December 1998 A proposal for a second phase was
submitted to potential donors

CoordmatIOn Meetmgs. \\orkshops.
and Trammg

Annual NatIOnal CoordInatIOn MeetIngs were held In
EthiopIa, Sudan, Egypt, and Yemen to discuss the
achievements of collaborative research In the
1997/98 season and develop workplans for 1998/99
These were followed by a RegIOnal CoOrdInatIOn
MeetIng InvolvIng all partners (the four countnes and
ICARDA), which was held at ICARDA headquarters
The meetIng focused on regIOnal problem-
solVIng networks and other areas of common Interest
such as wheat rusts, wIlt/root rots of food legumes
vIruses/aphIds In cereals and food legumes thermo
tolerance In wheat, drought tolerance and water-use
efficIency and SOCIOeconomIC studIes

The Rapid Impact Program (RIP) ofASMSP In
Yemen contInued to dISSemInate Improved technolo
gy to farmers In dIfferent agroecoiogies Two
Research ReVIew Workshops were held In Yemen to
reVIew the RIP In the Coastal Area and the Eastern
Plateau Based on the success achieved In ASMSP
ICARDA was requested by the Yemem Government

Participants In the Regional Coordination Meeting of NVRSRP held In Aleppo In September 1998
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to JOIn the World Bank MIssion to develop the terms
of reference for the National Agncultural Resemch
Project (NARP) for Yemen

Three Regional TravelIng Workshops were orga
nIzed In 1998 to enhance regIOnal cooperation and
mteractlon among sCientists extensIOn workers and
farmers In Egypt EthIOpia Sudan and Yemen (I)
Wheat m Sudan (ll) Food Legumes In Egypt and
(III) Barley m EthIOpIa To enhance coordmatlOn and
cooperation at the natIOnal level, natIOnal workshops
'Nere also held on Lentil and Chickpea m EthIOpIa
Resource Management Data Handlmg and Computer
ApplicatIOns In Egypt and Cereals In Yemen

In human resource de\ elopment regIOnal and m
country traInIng courses In 1998 coveled mtegrated
management of aphIds and viruses methodologIes of
SOCIOeconomic Impact and gender analySIS, wilt and
root rot diseases and AGROBASE software Dunng
the year 84 sCIentists from the four countnes
mvolved In the RegIOnal Networks Project, particI
pated In short trammg courses (16) vIsitIng sCIentists
program (10) and regIOnal workshops and coordma
tlon meetIngs (58) In bilateral projects, a total of355
and 123 sCIentIsts from Egypt and EthIOpIa, respec
tIvely were Involved m vanous human resource
development and capacIty buI1dmg activIties In
degree trammg one EthIOpIan and one YemenI grad
uate student completed theIr MSc, and 16 YemenI
students contInued their MSc and PhD studIes m
vanous specIalizatIOns

ICARDA DIrector General Prof Dr Adel El
Beltagy vISIted Yemen In June 1998 to meet the
Pnme MInIster the Mmlsters of Foreign AffaIrs,
PlannIng and Agnculture, as well as other dlstm
gUlshed offiCIals m addItIOn to vIsIting the
Agncultural Research and ExtepslOn Authonty
(AREA) and field activIties of the collaboratIve
ASMSP Rapid Impact Program It was agreed to
Jomtly mobilize the re~ources for agncultural
reseaIch In Yemen

West ASIa RegIOnal Program

Collaborative Research

The West ASia RegIOnal Program (WARP) focuses
on Irnprovmg and sustammg the prodUCtIVity of

farmmg systems m low-raInfall areas (200-400 mm)
of Cyprus, Jordan, Iraq, Lebanon Syna, southern
Turkey (low lands), and the PalestinIan Terntones
Major developments m collaborative projects Includ
ed the extensIOn of the Mashreq & Maghreb Project
on the Development of Integrated Crop/Livestock
ProductIOn Systems of Mashreq (Jordan Iraq
Lebanon, and Syna) and Maghreb (Algena, Libya
Morocco, and TUnISIa) for a second phase through
the contmued support ofAFESD and IFAD IDRC
partly supports the policy and property nghts (PPR)
studies m Phase II of thiS Project

Substantial technIcal mput contmued to be pro
VIded to other collaborative research projects on
water harvestmg m WANA, Improvement of barley
m dry areas, and productIOn of multipurpose fodder
crops ICARDA also contmued to prOVide technIcal
backstoppmg to the IFAD-funded projects on
Agncultural Research Management and the
Newlands Agncultural Services as well as the EU
funded Jordan And-Zone ProductlVlty Project

CoOrdInatIOn MeetIngs, Workshops,
and TraInIng

Four natIOnal coordmatlOn meetmgs were Jomtly
organIzed m Cyprus, Jordan, Iraq and Syna to further
strengthen the ICARDAINARS partnership For
Cyprus, thIS was the first natIOnal coordmatlOn meet
mg A new agreement of coopelatlOn was Signed
between Cyprus and ICARDA 'N hlch extends the
collaborative research WIth Cyprus from an earlier
agreement The RegIOnal TechnIcal PlannIng and
CoordmatlOn Meetmg and the Steenng Committee
Meetmg of the Mashreq & Maghreb Project,
mvolvmg all partners (eIght countnes, ICARDA,
and donor representatives from AFESD and IFAD),
were held m TUnISia These meetIngs marked the
begmnmg of Mashreq & Maghreb Pha~e II Work
plans and budgets were approved at these meetmgs
to enhance complementanty m research and capacIty
bUlldmg, as well as leadership at the natIOnal and
regIOnal levels

CooperatIOn was InItiated With ESCWA on
mcreasmg the effiCiency of on-farm water use m the
regIOn A RegIOnal Workshop on Policy and Property
RIghts (PPR) m West ASIa and North Afnca was



organIzed Jomtly wIth NARS and IFPRI to consolI
date the PPR findmgs m Mashreq & Maghreb
Phase I on communIty development collective
property nghts polICIes and market lIberalIzatIOn
Human resource development activIties mcluded
m-country and regIOnal trammg courses on water
harvestmg \\ater-use effiCIency and modem tech
nIques m Improved mtenslve agncultural systems
ThIS \\ as m addItion to trammg of natIOnal sCIen
tists/technIcIans at ICARDA

Arabian Peninsula RegIOnal
Program

After the formal openmg of the ArabIan PenInsula
RegIOnal Program (APRP) Office m DubaI m
January 1997 the Program was further strengthened
m mld-1998 WIth the recruItment of two sCIentists
speCIalIzed m protected agnculture and lITIgatIOn
The major collaborative project m APRP IS on
StrengthenIng Agncultural Research and Human

Resource Development m the ArabIan PenInsula, ,
supported by AFESD and IFAD The Project covers
four mam research themes (I) rangeland shrubs, lITI
gated forages and lIvestock (11) abIOtic stresses (111)
on-farm water use and Irngatlon management, and
(IV) protected agnculture
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CoordmatIOn Meetmgs, Workshops,
and Trammg

The RegIOnal TechnIcal CoordmatlOn Meetmg and
the RegIOnal Steenng CommIttee Meetmg were held
m Bahram The meetmgs were attended by the
NatIOnal Program Coordmators and selected SCIen
tists from all seven ArabIan Penmsula countrIes
(Bahram KUWaIt Qatar, SaudI ArabIa the Sultanate
of Oman, the UnIted Arab EmIrates and Yemen) and
ICARDA, m addItion to a representatIve from
AFESD The meetmgs evaluated progress and devel
oped the 1998/99 workplans and budgets \\ hlch
were approved by the Steenng CommIttee

An mternatlOnal workshop on "Protected
Agnculture m the ArabIan PenInsula was held m
Qatar It covered state-of-the-art of major compo
nents of protected agnculture m the ArabIan
Penmsula and the world The recommendatIOns from
thIS workshop formed the baSIS for the ImmedIate
and long-term strategIes for protected agnculture
development m the ArabIan Penmsula The \\ orkshop
was funded by AFESD and IFAD, WIth technIcal
contnbutlOn from FAa It was organIzed by the
Mmlstry of MUnICIpal AffalfS and Agnculture m
Qatar 10 cooperatIOn WIth ICARDA FIfteen natIonal
sCIentIsts and 12 regIOnal and mternatlOnal experts
partIcIpated

ImproVing on farm water
use effiCiency and Irriga
tion management IS a key
component of ICARDA s

:
~ ).11 collaborative research In

\ ~ • the Arabian Peninsula
\lI Here ICARDA DG (fourthf from left) IS seen With
II I national researchers at a
I collaborative research site

In the UAE
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The GAP team sees ICARDA experiments Left to right Mr A
Mekln Tuzun Mr Hamidi Ms Bernn Basak Ms Zernn Oztlmur
Mr Erkan Alemdaroglu ICARDA faba-bean breeder Dr Shabban
Khalill and Germplasm Program Leader Dr Willie Erskme

FIve regIonal training courses were held In the
region Field Plot Techniques Data AnalysIs and
Data PresentatIon and SCIentIfic Wntmg (Qatar),
Germplasm CollectIOn and Maintenance (UAE),
lITIgatIon and FertlgatIOn (Saudi Arabia), Seed
Technology and ProductIOn (Oman), and Insect
Taxonomy and Integrated Pest Management (Oman)

The courses were gIven both In ArabIc and
EnglIsh A total of 83 natIOnal sCIentIsts were tramed

Highland RegIOnal Program

The Highland RegIOnal Program (HRP) contmued
to strengthen partnershIps WIth Turkey, Iran,
Pakistan and Central ASia and the Caucasus (CAC)
(untIl the establIshment of a separate CAC RegIOnal
Program In September 1998)

( olldbofdtne Re~earch

Collaborative research projects m Turkey covered
crop Improvement (durum and bread wheat, barley,
lentIl chICkpea and feed legumes) crop dIversIfica
tIon and on-farm technology adoptIOn, supplemental
lITIgatIOn, rangeland rehablhtatIOn, and sheep
Improvement

The Iran-ICARDA project, funded by the Iraman
Government contmues to further strengthen the tIes

between the two partners partIcularly m crop
Improvement (wheat, barley, chIckpea lentIls) and
human resource development A Wheat Rust Trap
Nursery was assembled and dIspatched m coopera
tIon WIth Iran to partner countnes wlthm CWANA
Cereal research results of the Dryland Agncultural
Research InstItute (DAR!) for the penod 1994-1997
were pubhshed

Upon the request ofPaklstam Government and
IFAD, ICARDA contnbuted to the development of
the research component of the Baram Village
Development Project of Pakistan ICARDA IS being
conSIdered as the Implementing agency for thIS
ProJect, expected to start In 1999

OffiCIals of the Southeastern Anatoha ProJect
RegIOnal Development AdminIstratIOn (GAP-RDA)
of Turkey and ICARDA exchanged VISitS and diS
cussed collaboratIOn for the Improvement of agncul
tural research and development m the GAP RegIOn
A Memorandum ofUnderstandmg (MOU) between
GAP-RDA and ICARDA was SIgned m Sanhurfa on
26 June 1998, by GAP-RDA PreSIdent and ICARDA
DIrector General The MOU calls for col1aboratIon m
research, technology transfer, and strengthening
human resources for rural and agncultural develop
ment m the GAP RegIOn

The Turkey-CIMMYT-ICARDA InternatIOnal
Wmter Wheat Improvement Program (lWWIP)
estabhshed an expanded Seed Unit and started to

develop a Seed Health Laboratory at Konya to
ensure the dIspatch of healthy wheat seed from
Turkey to the CWANA regIOn The coordina-
tIon of IWWIP IS streamlined With the estab
hshment of a Working Group and a Steering
CommIttee, WIth members from GDAR/Turkey
CIMMYT, and ICARDA The Steenng
CommIttee met tWice to rev lew the Implemen
tatIon of program adlvltIes In 1998 and develop
the plan of work for 1999

ICARDA sCientIsts" lSI ted Iran during the crop
season and at the annual Iran-ICARDA coordi
natIon meeting Human resource development
Included (I) two In-country courses on seed
processmg and bIOtechnology, (n) indIVidual



trammg of 13 researchers at ICARDA on durum
wheat Improvement barley breedmg, chIckpea
Improvement water-use efficIency, bIOtechnology,
mtegrated pest management, seed health, and expen
mental statIOn management, and (111) MSc/PhD
degree trammg for eIght sCIentIsts SCIentIsts from
Iran partIcIpated m meetmgs, workshops and confer
ences m NIger Central ASIa, Canada, and Turkey
Twenty-four deCISIOn-makers mvolved m agnculture
and 100 progressIve farmers vIsIted ICARDA dunng
the season to get acquamted wIth the Center's
research faCIlItIes and methodologIes

A semor sCIentIst from NatIOnal Agncultural
Research CouncIl PakIstan vIsIted the IWWIP m
Turkey to partIcIpate m wmter wheat selectIOn, and
to dISCUSS collaboratIOn wIth ICARDA TurkIsh
sCIentIsts were supported to partIcIpate m sCIentIfic
meetmgs workshops conferences and trammg at
ICARDA, and m Canada, UK, and Central ASIa

EstablIshment of ICARDA's
RegIOnal Office m Central ASia

ICARDA's RegIOnal Program for Central ASIa and
the Caucasus (CAC) was formally establIshed m
Tashkent, UzbekIstan III response to an IllVltatlOn
from the RepublIc of UzbekIstan (RU) An Agree
ment of CooperatIOn between the RU and ICARDA
was sIgned m May 1998 The program WIll serve
Kazakhstan, Kyrgyzstan, TajIkIstan, Turkmemstan
and UzbekIstan III Central ASIa, and Armema,
AzerbaIjan and GeorgIa III the Caucasus

Collaborative Research

In 1998, collaboratIve actIvItIes III the CAC regIOn
were further strengthened III genetIc resources collec
tIon, conservatIOn and documentatIOn (m collabora
tIon WIth IPGRI), sheep and range development (m
collaboratIon WIth USDA!ARS), wheat Improvement
(10 collaboration WIth CIMMYT), and germplasm
exchange m barley and food, feed and forage
legumes New collaboratIve activIties Illcluded
socIoeconomIc surveys of rangelands/lIvestock m
three regIOns of Kazakhstan, conducted m collabora
tIon WIth GL-CRSPlUmverslty of CalIforma, DaVIS,
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USA A new regIOnal ACIAR-supported project on
"CollectIOn, EvaluatIOn and ConservatIon of Cereals
and Legumes III the CAC," III WhICh ICARDA IS
actIvely mvolved, was IllItIated III UzbekIstan WIth a
collectIOn expedItIon jOllltly orgamzed WIth the Plant
Industry InstItute of UzbekIstan and CLIMA of
AustralIa

ICARDA also actIvely partIcIpated III study
mISSIOns III CAC, Illcludlllg partICIpatIOn III the
World Bank supported mISSIOn m Kyrgyz RepublIc,
to prepare a final report on the Seed Component of
the Agncultural Support ServIces Project ICARDA
was also a partner III a "Seed Sector Study III

Kazakhstan," whIch was jomtly Implemented by
COWl of Denmark and the MImstry ofAgnculture
and the NatIOnal AcademIC Center for Agncultural
Research (NACAR) of Kazakhstan

CoordmatIOn Meetmgs and Workshops

A RegIOnal TravelIng Workshop on wlllter/facultatIve
wheat was orgamzed III collaboratIOn WIth
CIMMYT and three CAC NARS from 13 to 20 June
SCIentIsts from the eIght CAC RepublIcs, as well as
from Iran, Turkey, ICARDA and CIMMYT partIcI
pated and VISIted the natIOnal wheat programs of
UzbekIstan, Kyrgyzstan, and Kazakhstan

The second RegIOnal CoordlllatIOn Meetlllg for
CAC was orgamzed III collaboratIOn WIth NACAR m
Almaty, Kazakhstan, 21-24 September 1998 The
meetmg, attended by 34 SCIentIsts from the eIght
CAC RepublIcs and 11 from ICARDA, proVIded an
excellent opportumty for sCIentIfic IllteractlOn
Dunng the meetmg, partICIpants dIscussed results of
the 1997/98 collaboratIve actIvItIes and developed
collaboratIve workplans for 1998/99

CGIAR Collaborative Research
Program for CAC

Nme CG Centers-CIMMYT, CIP, ICARDA,
ICRISAT, IFPRI, lIMI, ILRI, IPGRI, and ISNAR
are partIcIpatmg m thIS Program, whIch has been
formulated on the baSIS of CAC NARS pnontIes and
approved at the first Program Steenng CommIttee
Meetmg held m Tashkent, 28-29 September 1998
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The Program addresses five mam themes correspond
mg to the five mam actIVItIes wlthm the CGIAR's
approved resealch agenda (1) productIVIty of agncul
tural systems (n) natural resource conservatIOn and
management (nl) conservatIOn and evaluatIOn of
genetIc resources (IV) SOCIOeconomICS and pubhc
poltcy and (v) strengthenmg natIOnal programs

Seed money was proVIded by the CGIAR Fmance
CommIttee to support three mam projects on crop
Improvement and dIversIficatIon (CIMMYT CIP,
ICARDA ICRISAT and IPGRI), sOIl and water
(ICARDA) and research management (ISNAR), m
addItIOn to supportIng the development of other
resear",h proposals relevant to NARS pnontles

The ImplementatIOn of the CGIAR collaboratIve
research IS supported by a Program Faclhtatton Untt
(PFU) whIch IS located m ICARDA s RegIOnal
Office for CAC In Tashkent SInce ICARDA serves
as the focal pomt for the CGIAR actIvItIes m CAC

Latm AmerIca RegIOnal Program

The Latm Amenca RegIOnal Program (LARP), based
at CIMMYT m MexIco emphaSIzes on barley-breed
mg actIvItIes Dunng 1998 three new vanetles were
released denved from germpIasm bred m the ICAR
DA/CIMMYT Barley PtOgram The El Nmo effect
wIth ItS associated severe raInstorms put to test the
dIsease-resIstance of barley vanetles bemg promoted
m the dry Andes m southern Ecuador Farmers
Involved m a seed productIOn project sponsored by
the NatIonal Research InstItute (INIAP) and

ICARDA's barley program harvested 2 t/ha, whIch IS
almost three tImes the natIOnal average

ICARDA has InttIated the process of strengthen
mg ItS Latm Amenca RegIOnal Program, by expand
mg ItS actIOn domam m collaboratIOn WIth CIP
(InternatIOnal Potato Center), m LIma, Peru In addI
tIOn to the present efforts m crop Improvement, prob
lems related to natural resource management, mclud
mg small rummants, WIll be addressed

Barley IS grown as part of the complex crop
lIvestock systems m the Andean regIOn Potato-based
crop rotatIOns mclude barley and faba bean as
secondary but essential crops to mamtam soIl fertlhty
and mintmiZe potato-assocIated dIseases Barley and
faba bean are staple crops and theIr straw IS used as
fodder In some parts of the Andean regIOn, shortage
of water and low temperatures lImIt crop productIOn
to less than 150 days per year The management of
flooded grasslands, or bofedales, above 4000 m, IS
cruCIal for the sustamablhty of potato-based agncul
ture and agropastoral systems The bofedales func
tIOn as a hvmg sponge and regulate the water flow to
the mter-Andean valleys-cruCIal for SOIl erosIOn
control-and represent a valuable source of forage
for sheep and camehds Property nghts water har
vestmg storage and lITIgatIOn at cntIcal tImes-to
maxnTItze the value of scarce water-are areas of
research that complement gams m crop Improvement
Supplemental lITIgatIOn of faba bean m the dry val
leys of Bohvla, coupled WIth research on dIsease
reSIstance, bIOtechnology, soIl fertIlIty and marketmg,
are avenues suggested by the natIOnal programs to

broaden ICARDA's actIVItIes LIkeWIse
resemch to\" ards the lmprO\ ement of
\\ ater and range management of the df\
coa<;tal plam<; of Peru and Chde LOuld
offer hIgh payoffs

ICAROAICIMMYT Barley Program IS collaborating
With Oregon State University In developing head
scab resistant barley lines Here Ann Corey from the
U Sand Anel Castro from Uruguay observe new
doubled haplOIds resistant to head scab In
ICAROAICIMMYT barley nursenes at EI Batan
Expenment Station In MeXICO
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ICARDA serves the entIre developmg world for the
Improvement of barley lentIl and faba bean and dry
area developmg countnes tor the on-farm manage
ment of water Improvement of nutntlOn and produc
tlVlty of small rummants (sheep and goats), and reha
blhtatIon and management of rangelands In the
Central and West ASia and North Afnca (CWANA)
regIOn ICARDA IS responsible for the Improvement
of durum and bread wheats (m collaboratIOn With
CIMMYT) chickpea (m collaboratIOn With
ICRISAT) pasture and forage legumes and farmmg
systems and for the protectIOn and enhancement of
the natural resource base of water land, and bIOdiver
Sity Much of ICARDA's research and trammg actIvI
tIes are carned out m collaboratIon With NatIOnal
Agncultural Research Systems (NARS) For certam
speCialized areas of research the Center has estab
lished linkages With several advanced mstItutlOns m
mdustnalIzed countnes (see Appendix 7) The Center
has IdentIfied seven mtegratlve actIvItIes central to ItS
current research program These are agroecologlcal
charactenzatlOn germplasm conservatIOn germplasm
enhancement resource management and conserva
tIon trammg and networking, informatIOn dissemina
tIon and Impact assessment and enhancement Each
actIvity IS a multIdiSCiplinary effort With well-defined
objectIves and program of work, deSigned to con
tnbute to the Center's overall goal of achieVing sus
tainable Increases In crop and livestock productIVity,
while protecting the environment and alleViating
poverty

At ItS headquarters at Tel Hadya about 35 km
southwest ofAleppo Syna, ICARDA conducts
research on a 948-ha farm The Center operates three
additIonal sites In Syna and two In Lebanon (see
Table 9 p 69) The report that follows represents
only a selectIOn of Important results achieved In col
laboratIon With NARS and advanced research mstI
tutes (ARIs) dunng the 1997/98 cropping season
Progress In transfer of technology and strengthening
partnerships With NARS IS summanzed under
InternatIOnal CooperatIOn"

The Weather In the 1997/98 Season
Favorable ""eather prevailed across North Afnca dur
Ing the 1997/98 season and cereal yields were gener
ally higher than the prevIOus year and above the

long-term average In the Maghreb countnes, thiS
was due to a good mOisture supply, while In Egypt
crops did not suffer from the excessive heat and dust
ofthe prevIOus year In East Afnca the rainfall dur
Ing the spnng of 1998 was lower than average ThiS
affected espeCially Somaha where spnng IS the mam
ramy season while m EthIOpia where spnng IS the
mmor rainY season crop yIelds reached near-average
levels m the north and were even higher m the south
of the country In southern Sudan, the picture was
equally vaned With some areas suffenng from
drought and others from floodmg The summer pen
od, which IS the mam rainY season across East Afnca
except for Somaha, brought ample ramfall and a gen
erally good harvest With only some patches of
drought m eastern EthIOpia

The ramfed areas of Yemen received adequate
mOisture supply, and the lITIgated crops m Saudi
Arabia and the Gulf countnes were not hit by exces
sive heat stress In the Mashreq countnes too precIp
ItatIOn dunng the wmter was above average Yields m
general were higher than m the prevIOus year m spite
of a penod of warm weather dunng Apnl and May m
Syna (Fig 1) and parts ofthe nelghbonng countnes

The wmter was qUIte wet and snowy across
Turkey, Iran Afghamstan and western Pakistan In
Turkey and Iran floods caused some damage to
crops but the harvest was generally above average
The favorable weather helped Afghamstan to produce
ItS largest cereal crop smce the late seventIes
Favorable weather also preVailed over most of
Central ASia and the Transcaucaslan Repubhcs and
the harvest was good m spite of localized problems
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Fig 1 The weather conditions at Tel Hadya ICARDA s
mam research station durmg 1997/98
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of cold spnng and floodmg It was only m
Kazakhstan that a sIgmficant part of the cropped area
was affected by exceptIOnally hIgh temperatures
causmg crop faIlure and a reductIOn m cereal
productIOn

Agroecological
Characterization
Agroecologlcal Atlas of SyrIa
ICARDA m cooperatIOn wIth the Synan national
program, has started work on assessmg Syna's natur
al resources wIth the objective of developmg a land
resource mformatIon system (LARIS) for use m land
use plannmg and targetmg of research

LARIS WIll contam geo-referenced data sets on
chmate land forms, soIl water resources, land cover,
land utilIzatIOn and farmmg systems, as well as
denved data sets on agroecoiogic zones, land SUIt
abIhty and water reqUIrements for dIfferent crops,
and land-use recommendatIOns These data sets WIll
be mtegrated mto a GeographIc InformatIOn System
(GIS) and made available royalty-free on CD-ROMs
to potential users

The first results from thIS project are expected to
become aVailable m mId-1999 m the form of a CD
ROM-based digItal Agroecoiogical Atlas, bemg
de" eloped Jomtly wIth Texas A&M UmversIty, USA
In ItS first verSIOn thIS country-level GIS wIll contam
layered mformatIOn on clImate, soIl, land forms,
geology water resources and land cover/land use m
Syna

Germplasm Conservation
Germplasm CollectIOn In the UnIted
Arab Emirates and the Sultanate of
Oman
Germplasm collection mISSIOns were carned out m
the Umted Arab Emirates (UAE) and the Sultanate of
Oman for the major mdlgenous forage grasses,
legumes shrubs and trees of the regIOn The obJec
tive IS to IdentIfy promIsmg matenal for rehabIlIta
tion of degraded rangeland, and for Irngated fodder
(alfalfa and Rhodes grass) production wIth less water

than currently used The miSSIons were also aimed at
trammg colleagues from the MInIStry ofAgnculture
and Fishenes, UAE, and the DIrectorate of
Agncultural Research, Oman, m germplasm collec
tion techmques

The mISSIOn m the UAE, 12-19 March 1998, tar
geted the hIgher ramfall zones, whIch occur north of
the Abu DhabI to AI-Am mam road Pnor to the mIS
sIOn, target taxa had been pnontIzed m consultatIOn
wIth farmers, local botamsts, and an mternattonal
consultant on rangeland development In total, 114
acceSSIOns were collected, representmg 22 taxa from
27 sItes (Table 1) The locatIOns of collectIOn sItes
are shown m FIg 2

In the Sultanate of Oman, 20 March-6 Apnl

Table 1 Number of accesslOus of rangeland species collected ID the
Umted Arab Emirates and the Sultanate of Oman ID March 1998

No of acceSSIOns

SpecIes UAE Oman

Asphodelus tenuifobus 2
Calhgonum comosum I
Calhgonum cnmtum arablcum I I
Cassza ltahca I
Cenchrus clhans I I 7
Cenchrus setlgerus I
CoelachYlum plercel 5
Crotalana aegyptlaca 5
Cyperus conglomeratus 2
Dlchanthlum foveolatum 5 5
Dlptenglum glaucum 8 5
Farsetza aegyptlaca I
Farsetza lmeans I
Hehotroplum kotschYI 2 I
Indlgofera articulata I
Indlgofera mtllcata 2
Indlgofera sp 2
Jaubertza auchen 2
Kohautla retrorsa I
Laslurus scmdlcus 9 8
Leptadenza pyrotechmca 1
Lotus garcmu I
Ochradenus arablcus I
Ochradenus auchen 4
Ochtochloa compressa I
Pamcum turgldum 18 3
Pennzsetum dlvlsum 19 6
Polygola erlOptera I
Rhantenum eppaposum 1
SavIgnya parviflora 1
Sphaelocoma auchen 2
Sporobolus IOclades 2 2
Sporobolus splcatus :> I
Stlpagrostls plumosa 15 I
Stlpagrostls sp 2
Tephrosla apollmea I
ZIZlphus spzna chnstl 2
Umdentlfied 2

TOTAL 114 68
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Fig 3 Location of germplasm collection sites In the
Sultanate of Oman
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the plants and their potential use m forage production
and rangeland rehabIlItatIOn These databases have
been used to produce a 'target speCies' lIst The lIst
mcludes 27 speCIes of hIgh pnonty, 39 ofmedmm
pnonty, 60 of low pnonty, and 26 of unknown
potential

ICARDA played a major role In 1998 m the Imple
mentatIOn of the GenetIC Resources Sub-program
component of the UNDP project "Sustamable
EnvIronmental Management Program m Yemen Arab
Repubhc " The followmg achIevements were made m
collaboratIOn wIth Yemen
1 The eXIstmg cold storage facIlIties were upgra-

Bulk seed samples were also collected of
Pamcum turgldum Penmsetum dlvlsum Laslurus
SCzndlCUS Cenchrus cllzarzs, Dlpterzglum glaucum
Dlchanthlum foveolatum Rhanterzum eppaposum
StlpaglOstzs plumosa Coelachvrum plercel and
Callzgonum comosum from locatIOns identified dur
mg the collectIOn miSSIOns ThiS seed WIll be used m
expenments m the followmg seasons

Umted Arab Emirates

Fig 2 Location of germplasm collection sites In the
United Arab Emirates

1998, the miSSlOn targeted the northern reglOns
mcludmg the northern and eastern coastal plams,
Wahiba Sands, the northern and eastern mtenor
plams, and the HaJar mountams In total, 68 acces
SlOns were collected, representmg 27 taxa (Table 1),
from 18 sites (Fig 3) In addition discusslOns were
held with farmers to collect mdigenous knowledge
and pnontize speCies for rangeland rehabihtatlOn and
for use as fodder crops

Dunng both expedItions, herbanum speCimens
were taken to identIfy unknown speCIes WhIch may
be of mterest for ammal browsIng, and to define the
dIstnbutIOn of target speCIes for which seed was not
avaIlable At each sIte, SOlI samples were taken to
determme the ecologICal preferences of each speCIes
All samples have been analyzed by the appropnate
authonty m each country The seed collected was
stored In the gene bank of ICARDA until smtable
storage facilIties become avaIlable wIthIn the ArabIan
Pemnsula Two SCientists from the UAE and SIX from
the Sultanate of Oman were tramed m germplasm
collectIOn technIques

A database has been compIled of all collectIOn
passport data and a photographIc flora produced to
assIst m rangeland speCIes IdentificatIOn In addItion,
a database of 152 rangeland plants, whIch were
brought to the mISSIOn's attentIOn by farmers,
herders, and SCientists, has been developed ThIS
mcludes mformation on bIOlogIcal charactenstICs of
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ded furnished and put Into operatIOn

2 The eXistIng gennplasm matenal was deposited III

medmm-tenn storage

3 Most of the eqUipment needed tor runnlllg the
genetic resources activIties was purchased and
delivered to the Agncultural Research and
ExtensIOn Authollty (AREA) of Yemen

4 Consultancy on plant genetic resources conserva
tIOn strategy, Includmg m 51tu conservatIOn, was
proVided to NARS III Yemen A discussIOn paper
on plant agro-blOdlverslty conservatIOn was
developed to faCIlitate the deliberations ot a
natIOnal workshop to be held III 1999

5 Most of the germplasm ongmatlllg from Yemen
and previously held III ICARDA collectIOns was
returned to AREA

6 The genetic resources staff members ofAREA
were tramed III seed processmg

Molecular CharacterIzatIOn of
Wheat and Barley Germplasm

The recently developed molecular-marker systems
based on DNA amplificatIOn have faCilitated and
enhanced germplasm charactenzatlOn Two well
established methods RAPD and AFLP were used for
molecular charactenzatlOn of gene bank matenals
and natural populatIons of crop wIld relatives and
farmers vanetles (Iandraces) PopulatIOns of wild
wheat-Tt ltlcum Ul artu T tUl gldum subsp dICOC
U)[de5 (= T dlCoccoldes) and T monococcum subsp
aegilopOlde5 (= T baeotlcum)-from Syna and
Lebanon and landraces ofbariey from Ethiopia,
Entrea and Yemen have been analyzed by RAPD
techOlques Moreover genetic diversity among and
withIn populatIOns was studied usmg AFLP finger
printIng by both methylatIOn-sensItive and msensltIve
methods The results proVided usefulmfonnatlOn on
the geographical pattern of genetic diverSity and ItS
dlstnbutlOn among and withIn natural populations or
landraces ThiS new knowledge Will help to optimize
collectIOn and in 51tu conservatIOn strategy

New Durum Wheat Genes from
Wide Crosses
More than 2000 BC2 and F IBC I plants, denved from
crosses of durum wheat cultlvars 'Hauram' and
'Cham 5' With wheat Wild progemtors and close rela
tives, were evaluated III the field for disease resIs
tance undel severe natural epidemiCS of both yellow
and leaf rusts The mltIal crosses of the durum wheat
With TritIcum urm tu T baeotlcum T dlCOCCOldes
and Aegllops speltOides were produced m the
1994/95 season and the subsequent backcross genera
tions were produced m the plastic house In the
1997/98 season the Wide hybndlzatlOn products were
first exposed to biotic and abIOtiC stresses m the field
The hybnd plants displayed a Wide range of pheno
typiC vanatlOn m companson With the respective
durum wheat parent for a number ot agronomically
Important traits, e g plant height, tIllenng capacity
and spikelet number per spike Fully fertile plants
With a gene(s) conferrmg high resistance to yellow
rust were detected m crosses of Cham 5 With T dlC
occoides ICWT 6011I6 and ICWT 600117, ongmat
Illg from southern Syna Yellow rust resistant and
fully fertile plants were also found m crosses of
durum wheat With Wild diplOid wheats Cham 5
With T baeoticum ICWT 500647 and 'Hauram' With
T urm tu ICWT 500530 ThiS IS to the knowledge of
ICARDA, the first transfer of yellow rust resistance
from diplOid to tetraplOId cultivated wheat Leaf rust
resistance was also Identified m two durum wheat
crosses With wIld diplOId wheat 'Hauram' With T
baeotlcum ICWT 500652 and 'Cham 5 With T
baeoticum lCWT 500647 In the latter cross plants
With resistance to both yellow and leaf rusts were
Identified, which may be of particular mterest to
breeders Some BC2 plants from the crosses of
Cham 5' and Ae speltoides wele Immune to yeIlow

and leaf rusts, as well as to powdery mIldew and
stem rust However, all the Ae speltmdes denvatIves
were stenle and had to be further backcrossed to the
durum wheat parent

Disease ReSistance In Newly
Collected Faba Bean AcceSSIOns
Chocolate spot resistance of gennplasm collected m
Ecuador and m the admmlstIatIve regIOns of Sichuan



and Yunnan m Chma m 1996 was reconfirmed m the
1997/98 season Among the germp1asm from Ecuador
there were many acceSSIOns wIth resIstance to choco
late spot as opposed to httle resIstance to thIS dIsease
m the germplasm collected from Chma The
germplasm from Yunnan was less susceptible than
that from SIchuan The germplasm from Ecuador col
lected m 1996 compared wIth prevIOus sources of
resIstance to chocolate spot showed a much larger
range m flowenng dates Some hnes flowered earher
than 90 days as compared wIth the check vanety
whIch flowered m 110 days ThIs WIll faclhtate
development of cultivars for mtenslve
croppmg

Database on MIcrobial Genetic
Resources of the CGIAR
Wlthm the framework of the System-wIde Genetic
Resources Program ICARDA has complied a data
base on 8670 acceSSIOns ofmtrogen-fixmg orgamsms
mamtamed m ItS own gene bank and those of CIAT,
UTA ILRI and IRRI In addItIOn to data gathenng,
venficatIOn and compIlatIOn, a user-fnendly software
was developed to use the database The use of the
software was demonstrated dunng the CGIAR's
GenetIc Resources Pohcy CommIttee Meetmg, held
at ICARDA m Apnl 1998

Germplasm Enhancement
New Varieties Released by
National Programs
A number of collaboratmg countnes released new
vanetles of lCARDA-mandated crops dunng 1998
These are hsted m AppendIx 2

Farmer ParticIpation In
Barley BreedIng In Syria
PartIcIpatIOn of farmers m the lmtial stages of a
breedmg program when the large genetic vanablhty
created by the breeders IS untapped, can help to bet
ter explOlt the gams from breedmg for specIfic
adaptatIOn through decentrahzed selectIOn by
addmg farmers perceptIOn of theIr needs and
knowledge of the crop
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The BMZ-funded barley-breedmg project m
northern Syna has now completed two cycles of con
trastmg types of selectlOn-decentrahzed-partlclpato
ry and centrahzed non-partIcIpatory-and the results
provIde useful mformation The compOSItIOn of the
mltlal population of 208 entnes IS shown m Table 2
wIth regard to germplasm types such as two row
versus SIX row, modem or landraces, fixed or segre
gatmg, and seed color

The total number of entnes left after two cycles
of decentrahzed partIcIpatory selectIOn was double
the number of entnes left after two cycles of central
Ized non-partIcIpatory selectIOn at Breda (a dry sIte
near Aleppo) and tnple that at Tel Hadya (ICARDA's
mam research statIOn m Aleppo)

The reductIOn m the total number of entnes does
not gIve a full pIcture of the decrease m dIverSIty
associated wIth centrahzed selectIOn In fact both at
Tel Hadya and Breda, some types of germplasm dIS
appeared after two cycles of selectlOn ThIS was the
case wIth landraces and black-seeded types at Tel
Hadya, and wIth SIx-row types at Breda

The dIsappearance of some germplasm types also
occurs m decentrahzed partIcIpatory selectIOn, but
dIfferent germplasm types dIsappear m dIfferent loca
tions For example, two cycles of decentrahzed par
tiCIpatory selectIOn led to the dIsappearance of SIX
row types m all SItes except Ibbm and Ebla, but to an
mcrease m the frequency of SIx-row types m wet SItes
from 24% m the ongmal populatIon to 50% m Ibbm
and 56% m Ebla (FIg 4 shows the example of
Ibbm-a wet sIte-and Bylounan-a dry SIte)

Table 2 Number (and fraction of the ongmal populatIOn) of differ-
ent types of germplasm after two cycles of decentralIzed partIcipato-
ry selectIon and centralIzed non-participatory selectIOn (at two dif-
ferent research stations) usmg 208 barley entnes

CentralIzed
ImtIaI DecentralIzed non partIcIpatory

populatIOn partICipatory Tel Hadya Breda

Total 208 (1 00) 52 (025) 17 (0 08) 26 (0 13)
Two row 158 (0 76) 42 (0 81) 12(071) 26 (I 00)
SIX row 50 (024) 10 (009) 5 (029) 0(0)
Modem 100(048) 23 (044) 17 (1 00) 10(038)
Landraces 108 (0 52) 29 (0 56) 0(0) 16 (062)
FIxed 100 (0 48) 27 (0 52) 10 (0 59) 17 (065)
Heterogeneous 108 (052) 25 (048) 7 (041) 9 (0 35)
WhIte 161 (077) 38 (0 73) 17(100) 16(062)
Segregatmg 19 (0 09) 5 (0 10) 0(0) 0(0)
Black 28 (0 14) 9 (0 17) 0(0) 10 (0 38)
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Fig 5 Change In the frequency of modern cultlvars and
landraces after two cycles of centralized non participa
tory selection at Tel Hadya (wet research station) and
two cycles of decentralized partiCipatory selection at
Ebla (wet) and Melabya (dry) In Syria

Fig 6 Change In the frequency of black-seeded and
white seeded entries and of entries segregating for seed
color after two cycles of centralized non-participatory
selection at Tel Hadya (wet) and two cycles of decen
tralized participatory selection at Ebla (wet) and Jurn EI
Aswad (dry) In Syria

Jects One of these IS the program m Tumsla and
Morocco entItled "Increasmg the Relevance of
Breedmg to Small Farmers Farmer PartIcIpatIOn and
Local Knowledge m Breedmg Barley for SpeCIfic
AdaptatIOn to Dry Areas ofNorth Afnca," funded by
the InternatIOnal Development Research Centre
(IDRC) The project IS bemg run m collaboratIOn
between INRA m Morocco, IRESA m Tumsla, and
ICARDA

In Morocco, the project IS bemg carned out m
seven farmer-fields and at two expenment statIOns
(Merchouch and Jemaa Shatm) The farmer-fields are

wet site

Decenlrallzed
partlclpalory

dry slle
Centralized

non partlclpalory
(wei research slallon)

! J While
Segregating
Black

Farmer-PartIcipatory Barley
Breeding In TuniSia and Morocco
Farmer partIcIpatIon m barley breedmg IS spreadmg
rapIdly among NARS mostly as speCIal-funded pro-

Fig 4 Change In the frequency of two and SIX row
types of barley after two cycles of centralized non partic
Ipatory selection at Tel Hadya (wet research station) and
two cycles of decentralized participatory selection at
Ibbln (wet) and Bylounan (dry) In Syria

The frequency of landraces, whIch changed m
opposIte dIrectIons dependmg on whether centrahzed
non-partIcIpatory selectIOn was conducted at Tel
Hadya or Breda, also changed m opposIte dIrectIOns
m decentralIzed partIcIpatory selectIOn dependmg on
whether the locatIOn was dry or wet

FIg 5 shows the case of Ebla where two cycles
of decentrahzed partIcIpatory selectIOn led to the dIs
appearance of landraces, hke m the centrahzed non
partIcIpatory selectIOn m the wet research statIOn,
\\-hlle m Melabya two cycles of decentrahzed partIcI
patory selectIon led to the dIsappearance of modern
germplasm

Decentrahzed partIcIpatory selectIOn had the
same effect as centrahzed non-partIcIpatory selectIOn
m the wet research statIon on the black-seeded types
leadmg to theIr dIsappearance (FIg 6 shows the
example of Ebla) ThIS also happened m Sauran and
Ban Sharkl where farmers have a strong preference
for whIte-seeded types However, m dry sItes the fre
quency of black-seeded types mcreased almost two
fold m two cycles of selectIon, as at Jurn EI-Aswad
(FIg 6) In one extreme case (Bylounan), the popula
tIon of entnes resultmg from two cycles of decentra
hzed partIcIpatory selectIOn consIsted of only black
seeded types and entnes segregatmg for seed color m
equal proportIOns
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Line

M = Manal L = Lannaceur T = Tlchedret Ma = Martin Ag = Aglou
Ar = Ang 8 Me = Merzaga

Fig 8 Frequency of selection of 25 barley vanetles by farmers at
three locations In TUniSia
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Fig 7 Frequency of selection of seven barley vanetles
by the breeder on station and the farmers In their fields
In Morocco

and large leaves as pOSSIble mdlcators of good forage
and straw productIvIty and SUItabIlIty for grazmg
Many of the farmers were mterested m dual-purpose
barley vanetIes combmmg good forage and gram
productIVIty Dark-green leaves, tolerance to drought,
and resIstance to dIsease were CIted as selectIon cnte
na by only a few farmers Most of the farmers
belIeve that the development of folIar dIseases
depends on favorable clImatIc condItIons and thIS
project showed them the dIfferences m reactIons
between genotypes

At matunty, farmers use a larger number of selec
tIon cntena Across SItes most of the farmers pre
ferred lInes WIth good gram filhng, long spIkes, and
tall plants WIth good tIllenng abIlIty The few wmter
barley hnes mcluded m the tnals were systematIcally
dIscarded by them Based on theIr VIsual appreCiatIOn

located at Merchouch, ZhilIga, Smaala and Oued
Zem m the semI-and zone, at Bem Khloug and
Jemaa Shalm m the and zone, and at Tanant m the
mountamous areas In Tumsla, the project IS bemg
carned out m (1) TeJeroume (m Kef Governorate),
whIch represents the semI-and regIon, and IS charac
tenzed by low ramfall, cold wmter, and early spnng
drought (n) Foussana (m Kassenne Governorate),
\V hlch represents the small-SIze farms located m the
semI-and regIOn, and IS charactenzed by very cold
wmter, early SlfOCCO (hot wmds), very hot summer
and low ramfall, where barley IS the most adapted
crop, and the only relIable cereal, even though yIelds
are relatIvely low, and (m) Fahs (m Zaghouan
Governorate), whIch represents the semI-and regIOns
wIth mIld wmters and relatIvely hIgh ramfall

There were large dIfferences between the selec
tIOns made by the farmers m theIr fields and those
made by the breeder m expenment statIOns m
Morocco (FIg 7) Local vanetIes were stIll preferred
by the maJonty of farmers at both tIllenng and matu
nty ThIS findmg strongly suggests the Importance of
local vanetIes as key parents m the crosses made for
Moroccan farmers In fact, the Moroccan local van
ety 'Merzaga 077' (Me) receIved the hIghest selec
tIon score across five farmer-sItes and was selected at
least once by all the partlclpatmg farmers The two
row Improved vanety 'Aglou' (Ag) was the least
selected Only a few lInes were selected more fre
quently than the local vanetIes 'Merzaga 077' and
'Ang 8' (Ar) VanetIes such as 'Tlchedret' (T) and
'Martm' (M) were selected frequently by farmers, but
dIscarded by breeders 35r------------------

SImIlarly, the most frequently selected lInes
by farmers m Tumsla (FIg 8) were denved from 301-------------c-,------- ~

1 'icrosses between the locallandrace and 'Rlhane- I
03' Only two of the 25 lInes were selected by i 251----J-~---t=:,-------
both the farmers and the breeders The lInes g 20 ~ I [ '1-----
most frequently selected by the farmers (1,8 i 15 -~~t~I--1~-11 _
and 12 see FIg 8) have a yIeld potentIal SImIlar g f 'j ~ I I , ,

to or hIgher than that of the WIdely adopted i 10 -ffi L:rff~ -:flf 1~__11--,1__ - I ,
Improved cultIvar 'Rlhane-03' (FIg 9) across 10 u. til I f 1 jll I I ~~ 1tIVi I II II
em~~~~~~~~~: ~d~~~~~::; ;:,:~:s~:r_ :I '~i iJ I :, Ifl ~;l J ~ lui:; Jjr:J 'II
mg VIsual selectIon are shown m Table 3 At the
tillenng stage, all farmers conSIdered the Impor
tance of tIllenng abIlIty, early VIgor, erect types,
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Environment (year and location)

Fig 9 Grain Yield of the lines most frequently selected
by Tunisian farmers (shown In Fig 8) compared With the
Widely adopted cultlvar Rlhane-03 (Rhn)

Table 3 SelectIon CrIterIa used by farmers at the tdlermg
~tage at four sItes m Morocco

Cntenon Bem Jemaa Smaala Oued
Khloug ShaJm Zem

Large leaves 8 2 3
Dark green leaves I 1 4
Erect plant 7 0 - 4
TllIenng ablltty 19 3 9 14
Forage type 2 1 - 10
Lodgmg resIstance 23 1 -
DIsease resistance 2 3 2
Drought resistance 1 3
Earlmess 3 3 3 7
0, erall score 6 7 4 5

ot gram and straw yIelds they IdentIfied the best two
to three lmes m the tnal All the fanners selected at
least on(.,e the landrace Merzaga 077' except at
Merchouch where It was severely lodged Few fann
ers based then selectIOn on tolerance to drought or
heat or resIstance to folIar dIseases The straw and
gram qualItIes were also seldom CIted as selectIOn
cntena These findmgs show the Importance of con
sIdenng straw yIeld and gram fillmg under drought
and heat stresses m the breedmg program Conse
quently all the parental barley matenal from
MontpellIer France whIch was consIdered as elIte
germplasm m the past, seems to be of lImIted use m
the future crossmg program These patents have good
general appearance and good dIsease tolerance but
they are hIghly affected by drought and heat durmg
gram fillIng The landraces were among the few lInes
that filled theIr grams well under late drought

The project's findmgs stress the Importance ot
extendmg the selectIOn and evaluatIOn of breedmg
matenal m as many contrastmg envIronments as
possIble, and the need to apply at the expenment sta
tIons fewer mputs m ordel to SImulate the farmer
field condItIons Smce the rankmg of lInes at expen
ment statIOns was qUIte dIfferent from that at fann
ers'sltes selectIOn at fanners' sItes IS the most appro
pnate way to search for and de" elop barley vanetIes
adapted to the em Ironments "" here they"" III be
grown by fanners

Gene Mapping of the Quantitative
Trait for Improved Barley Plant
Height under Drought
The WIld progenItor of barley HOldeum spontanewn
can contnbute useful genes for several characters
such as dIsease reSIstance, earlmess bIOmass, gram
YIeld, gram protem, and toletance to salInIty and
drought One of the most useful traIts of H sponta
neum m relatIOn to stress tolerance IS ItS plant heIght
under drought ThIS IS Important because one of the
most eVIdent effects of drought IS a reductIOn m plant
heIght makmg harvest by combme dIfficult or Impos
SIble In addItIon not only gram but also straw IS
Important for fanners m WANA

The mtrogresslOn of genes for plant heIght under
drought from H spontaneum mto cultIvated barley
has been a long and dIfficult process ThIS IS because
H spontaneum has a number of undeSIrable traIts
such as bnttle rachIS, low kernel weIght, and rough
awns An addItIonal dIfficulty IS that the Improve
ment of plant heIght under drought often causes a
reductIOn m tIllenng, and hence m both gram and
straw yIeld

It was eVIdent that, to fully explOIt the potentIal
of crosses between cultIvated barley and H sponta
neum a large number of recombmant lInes denved
from each cross should be evaluated In addItIon, the
IdentIficatIOn of molecular markers closely lInked to
QTLs of agronomIc mterest or to negatIve traIts can
greatly faCIlItate the use of H spontaneum as a
parent

ICARDA developed a populatIOn of 494 F7 ran
dom mbred lInes (RILs) denved by smgle-seed

8 '112 Rhn
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Table 4 Lmkage map developed m recombmant mbred Imes of 'Arta - H spontaneuin 41 I for
theIr abIlity to mamtam plant heIght under drought

215 eM

16 I eM
236 eM

397 eM

102 eM
113 eM

392 eM

Lmk5
P82M832
P71M8813
P71M429

Chrom 4a
Marker Distance

52 P71M845 326 eM
II P71M8211 74eM
10 P71M8210 348 eM
46 P81M8311 90eM
42 P82M837 100 eM
27 P71M421O 149 eM
72 P71M8814 96eM
74 HVM62 70eM
73 HVM61

-
1353 eM

Chrom 4b
80 HVM401 43 eM
81 HVM402

43eM

Lmk3
--

41 P82M836
I P71M821

69 P71M8811

-

37
71

I 26

Lmk4-- --- ---

40 P82M835 21 I eM
15 P71M8215 18 I eM
43 P82M838

8~

36eM
118 eM

-

OOeM
68 eM
39 eM
1geM
84eM

167 eM
39 eM

147 eM

564 eM

13 6 eM

273 eM

Chrom 2b

Chrom 2a
-

Distance

ers MIcrosatelhte-based markers are usually codoml
nantly-mhented peR markers and are useful because
they map to IdentIcallmkage groups m different
genetIC backgrounds Therefore, they are useful to
anchor hnkage groups developed by dommant mark
ers (here AFLPs) to chromosomes For 84 markers
(11 mIcrosatelhte markers, 73 AFLP markers) segre
gation analySIS was performed on the F5-denv ed F7
recombmant mbred hnes Usmg a stnngent LOD of
4 0 and an excludmg threshold for lmkage relation
ships of 0 25 62 markers were grouped mto II
hnkage groups usmg MAPMAKER 3 0 software
(Table 4)

The mlcrosatelhte-based markers Identified hnk
age groups belongmg to chromosome 1 2a 2b 4a

Marker

39 P82M834
75 HVCSGI
76 HVCSG2
36 P71M341

Lmk2
--- -----

15 P71M8215
16 P71M8216
14 P71M8214
48 P71M841
49 P71M841
59 P71M881
55 P71M848
56 P71M849
8 P71M828

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

86 I eM

1406 eM

Chrom 1
--

Distance

_____ __-28 4 eM
Lmk6

'35 -P81M838 - --7 3 eM-
12 P71M8212 23 eM
21 P71M424 44eM
51 P71M844 296 eM
24 P71M427 146 eM
28 P81 M831 11 0 eM
64 P7IM886 68 eM
53 P71M846

descent from the cross 'Arta'/H spontaneum 41-1
Arta a pure Ime selected from the Synan landrace
Arabi AbIad IS well adapted to Synan conditions

and IS high yleldmg but produces short plants under
dry conditIOns H spontaneum 41-1 a pure Ime
selected for ItS adaptatIOn to severe drought stress
conditions combme~ earhness WIth acceptable cold
tolerance and plant heIght under drought

At least SIX characters are expected to segregate
from thIS cross rachIs bnttleness, awn roughness
peduncle extrusIOn plant heIght tIllenng and kernel
size

The mam objective of thIS cross was to develop
hnes combmmg gram yIeld and tIllenng abIhty from
Arta With the plant heIght and adaptatIOn to severe

drought stress condItions
of H ~pontanellJn 41-1

ThirtY-SIX entnes
""ere promoted to prehm
mary yield tnals Eleven Marker
selections from the cross ~6-3~P7-I-M-8-8-5~~1-3-4-e-M~~~~-77~H-V-B-~~-S-II~-4~9-eM~~~~~~~~~~~~~

had higher gram and bIO- 66 P71M888 130 (.,M 78 HVB~SI1 89 eM
logical yields than Arta 33 P81M836 206 eM 32 P81M835 II 7 eM
\\ Ith Improved plant 6) P71M887 254 (.,M 58 P71M8411 I 7 eM
height under drought 4 P71M824 50 eM 57 P71M8410
and no reductIOn m tiller- 22 P71M425 159 eM

82 HVM41 06 eM
mg Only tv.-o hnes had 83 HVM42 122 eM
a IOOO-kernel ""eight of 61 P71M883 64 eM

30 g or more No Ime 6 P71M826 8 I eM
"" Ith seed size Similar to 3 P71 M823
that ot Arta \\ as Identi
fied The promlsmg hnes
have been mcluded m the ~f-------------------=U:-:-nasslgned Imkage-gr-ouEs~--
crossmg program for ---- Lin-k-I-- --~

--- ---- -----<
1999 54 P71M847 138 eM

Asubsetof92 lines 19P71M422 194eM
67 P71M889 ) 0 eM

""as selected tor map- 5 P71M825 202 eM
pmg Genetic mappmg 2 P71M822 _
wa~ carned out usmg
Amplitied Fragment
Length Polymorphic
(AFLP) markers and
microsateliite-based
markers AFLPs usually
proVide high numbers of
polymorphic although
mostly dommant mark-



Table 5 IdentIfied marker-trait lmkages m the RILs of 'Arta' ~ H spontaneum 41 1 by
simple regression analyses (trait = dependent variable, marker allele = mdependent
variable, N = number of progemes analyzed)

Trait Marker Chrom N Source F value R2

RachlsBR97 52P71M845 Chrom 4a 87 H spant 3030 0263
RachlsBR98 52P71M845 Chrom 4a 88 H spant 23 17 0212
PHTH97 8lHVM40b Chrom 4b 91 H spant 1058 0106

14P71M8214 Llllk 2 80 H span! 1054 0119
48P71M841 Llllk 2 90 H spant 1285 0127

PHBR98 46P81M8311 Chrom 4a 91 H spant 931 0095
PHBR97 63P71M885 Chrom 1 91 H spant 740 0076

15P71M8215 LIllk4 92 H spant 566 0059
16P71M8216 Llllk 2 92 H spant 394 0042

BYTH97 52P71M845 Chrom 4a 88 Arta 3481 0288
BYTH98 52P71M845 Chrom 4a 88 Arta 2097 0196
GYTH97 52P71M845 Chrom 4a 88 Arta 6233 0420
GYTH98 52P71M845 Chrom 4a 88 Arta 4398 0338
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and 4h Another SIX lmkage groups
(lmk 1-6) have not yet been
anchored

The major objective of this work
was to see whether markers could be
IdentIfied for bnttle rachis and plant
height under drought from H spon
taneum and for yield For bnttle
rachiS the evaluatIOn at Breda m
1997 and 1998 showed m both cases
lInkage to the same AFLP marker
52P71 M845 on chromosome 4a
(Table 5)

For plant height under drought
stress quantitatIve traIt locI (QTLs)
with major effects were found only
at Tel Hadya (81HVM40b on chro
mosome 4b, 14P71M8214 on lmk 2, and 48P71M841
on lInk 2 with R2 = 0106,0119, and 0127, respec
tIvely) At Breda, m 1997, three QTLs (63P71M885
on chromosome 1, 15P71 M8215 lmkage group 4, and
16P71M8216 lInkage group 2 with R2 = 0 076,
0059, and 0 042, respectIvely), and m 1998, one
QTL (46P81 M8311 on chromosome 4a with R2 =

0095) with smaller effects were IdentIfied The
absolute values for the traIt measured were 79 89 and
10500 cm for Arta' and H spontaneum, respectIve
ly at Tel Hadya m 1997, and 2943 and 519 cm on
average for both years at Breda A range of 31 9 to
64 5 cm for Breda and 83 5 to 115 1 cm for Tel
Hadya was recorded for the analyzed lInes m 1997
Different genes seem to be responSible for thiS traIt at
Tel Hadya and Breda

Most mterestmg IS the QTL for bIOlogical and
gram yield for Tel Hadya m 1997 and 1998 IdentIfied
by AFLP marker 52P71M845 on chromosome 4a
which showed for the bIOlogical yield an R2 of 0288
m 1997 and R2 of 0 196 m 1998, and an R2 of 0 42
for gram yield m 1997 and R2 of 0338 m 1998 In all
cases, the responSible chromosome segment ongl
nates from 'Arta' For gram yield, an average differ
ence of976 kglha (for H spontaneum) and 1186
kg/ha for' Arta' was recorded for Breda, and 3157
kg/ha (H spontaneum) and 4665 kg/ha ('Arta') for
Tel Hadya However, due to bnttle rachis, the range
was from 632 to 4504 kg for the analyzed lInes for
Tel Hadya and 573 to 1666 kg for Breda The huge

effect of the marker trait aSSOCiatIOn might therefore
better charactenze the bntt1e rachis traIt than the
Yield, as the chromosomal regIOn IS IdentIfied by the
same marker 1mked with the bnttle rachis traIt

Other mterestmg traIts for which markers were
IdentIfied and which might be useful m a marker
assisted selectIOn program were several markers
lInked with the growth habit of 'Arta' m Imkage
group 2, markers for days-to-headmg from 'Arta' on
chromosome 1, (125-127 days versus 116-120 days
for H spontaneum), and markers agamst cold dam
age mtroduced by H spontaneum on Imkage groups
1 and 6

ExplOiting Genetic VarIabilIty In
Wheat Landraces In Iran

Wheat crop m most of the highlands of WANA faces
severe abIOtIc and bIOtIc stresses Research m these
areas IS relatIvely recent, and farmers stIll use old
cultlvars, or landraces, such as 'Sardan' m Iran,
'Local White' m Pakistan, and 'Achoure' and 'Kmk'
m Turkey Over the years, these landraces have
adapted themselves well to their respectIve environ
ments, but their yield IS low and further threatened by
new races and blOtypes of plant pathogens and pests
A three-year study m Iran Jomtly conducted with
ICARDA usmg 'Sardan', grown on more than half-a
millIon hectares m ramfed areas of western Iran,



Table 6 CharactenstIcs of 106 random pure hnes extracted from the wheat landrace
'Sardan' III Iran

TraIt Parameter

Mean Standard MaJ(lmum Mmlmum Frequency
deViatIOn (of deSIfable

type)

Cold (wmter sUfVlval %) 86 166 100 35 77 (resIstant)
Yellow rust (1-5)

FIeld test 19 1 38 5 1 58 (resIstant)
Seedlmg test 30 150 5 1 40 (resIstant)

Plant heIght (cm) 790 75 100 66 56 (mId tall)
Lodgmg (1-5) 22 1 09 4 1 31 (resIstant)
Days to headmg 33 36 41 28 50 (early)
Tillers/plant 33 088 6 2 39 (high)
SpIke color (1-2) 14 049 2 1 61 (whIte)
Spike length (cm) 96 097 123 77 27 (high)
Spl1.elets/splke 136 160 195 100 30 (high)
Seeds/spike 304 560 475 210 24 (hIgh)
Seed color (1-2) 14 048 2 1 64 (whIte)
1000 kernel weIght (g) 439 480 52 33 38 (hIgh)
Gram yIeld (tIha) 26 036 32 1 7 11 (2: 3)
Gram protem (%) 132 087 159 11 5 18 (2:14)

exammed the possibilIty of Improvmg the productivI
ty of this landrace without sacnficmg ItS genetIc van
ablhty

Individual spikes of 'Sardan' were randomly
picked m 1995 from a farmer':,> field m the Maragheh
reglOn of western Iran They were mcreased as head
rows m 1996 at the Dryland AgrIcultural Research
InstItute (DARI) m Maragheh No selectlOn was
made, except for the ehmmatlOn of a few heteroge
neous famlhes, 1eavmg a total of 106 famlhes that
were evaluated m 1997 and 1998 for the followmg
traIts reactIOn to cold, plant
heIght lodgmg days to headmg,
reactlOn to yellow rust number of
tIllers/plant, spike length
spikelets/spike kernels/spIke
spIke color seed color 1000-ker
nel weight protem content and
gram yIeld

SIgmficant vanatlOn was
ob'ierved among the 106 famIlIes
for most of the trmts 'Sardan' IS a
wmter mId-tall wheat cultIvar,
WIth whIte chaff and gram and a
weak straw Its photothermal char
actenstIcs enable It to go dormant
throughout the wmter, grow
actIvely m the spnng, once the
frost nsk IS over, and rapIdly fill
the gram, a major advantage m the
dry hIghlands of WANA
However It IS very susceptIble to
yellow rust (Pucczma strzzformzs f sp trztlCl) under
favorable environmental conditIons such as those of
the early 1990s m WANA It IS moderately susceptI
ble to severe cold

A relatIvely hIgh frequency of yellow rust re:'>IS
tance or moderate resistance was unexpectedly
observed among the 106 pure hnes (Table 6) The
\ anablhty among the landrace-denved hnes was con
firmed In field tests at Maragheh In Iran and Tel
Hadya m Syna at both seedhng and adult plant
stages ThiS was unexpected as the mother 'Sardan'
populatIon IS usually scored very susceptIble (90S or
hIgher) under favorable dIsease condItIons both In

Iran and Syna
Divergence from the typIcal 'Sardan' type was
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also observed for most of the other trmts ThIS wIth
m-1andrace vanabIhty may explam the plastICity of
such a populatlOn under vanable growmg conditlOns,
a charactenstIc of the hIghlands and cold areas With a
MedIterranean-type chmate Cluster analySIS of the
106 famIlIes did not show a dommant type and there
was no cluster that grouped all deSIrable types 1 e
yellow rust reSIstant, whIte kernelled, non-Iodgmg,
early, cold tolerant, and hIgh yIeldmg Therefore, It
seemed pOSSIble to take advantage of the deSIrable
attrIbutes IdentIfied m certam hnes by mtercrossmg

Vanability of reaction to yellow rust among pure lines
denved from the Iraman winter wheat Sardan
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such lines or crossing them to other germplasm with
complementary traits The second procedure was
applIed by the breeders at DARI and three new
advanced lines were developed that possess the earlI
ness of Sardarl and disease resistance and mcreased
yield potential of other cultlvars

The study suggested that wheat landraces such as
Sardm I should not be discarded because of their dis

ease susceptlblllty or low yIeld potentlal under cer
tain condltlons Such populatIOns should be preserved
and sImultaneously used to Improve and develop new
and dIversified cultlvars for different environments to
aVOId the erosIon of genetlc variabilIty

C judazcum and C pznnatifidum showed the absence
of any pre-zygotic bamer to the Incompatlblhty m
hybndlzatlOn To overcome the post-zygotlc mcom
patlblhty barners, different hormones were used at
vanous stages of plant growth An apphcatlOn of a
hormone solutIOn [glbberehc aCid (8 mg/l) + kinetin
(5 mg/l) + naphthalene acetlc aCid (25 mg/l)] after
pollinatIOn led to ovules from which embryos could
be rescued The seeds from these mterspeclfic crosses
are now bemg tested for their fertlhty and multlphca
tlon

Survey of LentIl and Chickpea
'flfuses In Ethiopia

15

20.------------=-----=---,o Chickpea 0 Lentil

Fig 10 Virus mCldence m chickpea and lentil fields
based on laboratory testmg of randomly collected sam
ples m Ethiopia November 1998
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Upon the request of the EthIOpian Agnculture
Research OrgamzatlOn (EARO) sClentlsts from
ICARDA EthIOpia Egypt and Yemen conducted a
survey of ViruS dIseases affectmg chIckpea and lentll
m Shewa provmce of EthiopIa m November 1998
The survey covered 33 randomly selected chIckpea
and 32 lentIl fields VIruS disease mCIdence was
determmed based on laboratory exammatlOn of
100-200 randomly collected samples from each field
agamst antlsera of 12 VIruses Over 9000 chIckpea
and lentll ~amples were tested, usmg the tIssue-blot
Immunoassay procedure at Debre ZeIt Research
Center In chIckpea fields, beet western yellow~ VIruS
(BWYV) and soybean dwarf VIruS (SbDV) were the
most common Five chickpea fields had a VIruS dIS
ease mCIdence of 21 % or hIgher (FIg 10) In lentll
fields, pea seed-borne mosaIC pOtyVIruS (PSbMV)
was the most common, followed by BWYV and

The cultIvated chickpea (C zcel aJ zetmum L ) belongs
to the genus Czcer whIch compnses an additIOnal
eIght wild annual specIes The wild Czcer species In
general possess higher levels of tolerance to many
key bIOtIc (ascochyta blIght fusanum wilt, nema
todes bruchlds leaf mmer pod borer) and abIOtic
(cold heat drought) stresses than the cultlvated
speLles At ICARDA researchers have successfully
crossed the domestlcated wIth the two most-closely
related wild Czcel species C retzcu/atum and C
echznmpermum ThIS has allowed the transfer of high
Ie" els of cold and cyst nematode tolerance from these
wild specIes to the cultlgen The other Wild Czcel
species of Interest are C bljugunl, C pmnatifidum
and C Judazcum whIch possess high levels of toler
ance to various bIOtic and ablOtlc stresses (ascochyta
blight bruchlds leaf miner nematodes drought, and
cold) EarlIer attempts at ICARDA to produce viable
interspecific hybnds involving these wild species (C
hZlugum C pl1lnatzfzdum C judazcum) and kabulI
chIckpea 'A-ere not successful Dunng the 1997/98
season desl chIckpea 'A-as Included In hybridIzatIOn
'A-Ith the ",Ild types The interspecIfic crosses uSing
the5e 'A-Ild specIes generally resulted In very low seed
set Seed set 'A- as more among the crosses between
the l.ultlgen and C jlldazcllm than the crosses
bet'A-een the cuItlgen and eIther C pmnatifidum or C
hZfU,<UI/1 Further JOint research 'A-Ith Itahan mstltu
hans on crossabIlIty bamers between the cultlgen and

Interspecific HybrIdizatIOn
m Chickpea



SbDV Eleven lentil fields (34% of the fields sur
veyed) had a VIruS dIsease mCldence of 21 % or hIgh
er The hIghest VIruS dIsease mCldence m a smgle
field was 58 5% m lentIl (PSbMV) and 41 3% m
chIckpea (BWYV) Other vIruses though rare, found
durmg the survey mcluded the faba bean necrotIc yel
lows nanovlrus (FBNYV) and broad bean wIlt
fabavlrus (BBWV) m chIckpea, and FBNYV broad
bean stam comovlrus (BBSV), bean yellow mOSaIC
pOtyVlruS (BYMV), and cucumber mOSaIC cucu
movlrus (CMV) m lentIl

Management of Lentil Vascular Wilt

LentIl vascular wilt caused by Fusm ll/m OWSpOl um
f sp lentls IS a wIdespread and devastatmg dIsease m
most countnes where lentIl IS grown It sometImes
causes complete crop faIlure especIally m a warm
and dry spnng

ICARDA annually screens, under well-estab
hshed "SIck-plot' condItIOns germplasm and breed
mg hnes for sources of reSIstance to WIlt The wllt
reSIstant matenal IS then dlstnbuted to natIOnal pro
grams As a result 'Talya 2' IS bemg grown by farm
ers m Lebanon a wIlt-resIstant hne ILL 5883 IS a
candIdate for release m Syna and NARS sCIentIsts m
EthIOpIa Sudan and Egypt have also IdentIfied resIs
tant sources from ICARDA-supphed matenal

To mcrease the durablhty and rehablhty of the
management of the dIsease, host-plant resIstance was
mtegrated WIth other components mcludmg SOIl
<;ohn71tlOn ldlmtment of phntmg date lnd chemI
III ..,eed trl Hment Re~ulh 'iho\\ ed that larl\ pi mtmg
m NO\lmber g'1\l '1 hIgher elonomll vleld than late
phntmg m Delember lnd January m \\J1t-mtested
sot! Even \\ Ith moderately reSIstant genot) pes early
pILntmg LOmbmed \\ Ith sot! soILnzatlOn prov Ided
7-1-0

0 more seed vleld than unsolanzed late SO\\ mg
'lot! 'iOlanzltlOn 1<; also a means to control \\eeds
\\ hlch are more se\ ere m earlv SO\\ mg Seed treat
ment \\ Ith the tunglclde benomv I (Benlate) sho\\ ed
no etteLt on redullng \\ lit mtestltlOn and may not be
metul m the mtegr1ted mlll1gement ot the dl~ea"e

ell lrh mtegr1ted m'1ll1gement of lentIl \ l~llIlar

\\ t!t I~ 19ronomllll1) pO"<;lble It all 0\\ ~ lentIl crop
pmg m fields prevIOusly abandoned for lentIl due to
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SOli WIlt mfestatIOn eIther by usmg resIstant vanetles
m early sowmg or moderately reSIstant ones \\ Ith soil
solanzatIOn However the economICS of sad solanza
tIon needs further mvestlgatIOn before formulatmg
recommendatIOns for farmers

Entomopathogenlc Fungl~

a Potential IPM Component for
Sunn Pest Control

Sunn pest (Eungaster mtegllceps Puton) IS one of
the most damagmg msect pests of wheat and barley
m West ASIa, where over US$ 42 mllhon IS spent
annually for ItS control YIeld loss caused by Sunn
pest IS estImated at 20-30% m barley and 50-90% m
wheat An mtegrated pest management (IPM) pack
age IS bemg developed to replace the eXlstmg chemI
cal control strategy

Entomopathogemc fungI of Sunn pest were col
lected m southern Turkey and southeastern Syna m
January 1998 The collectIOn team consIsted of sCIen
tIsts from ICARDA, Umverslty ofAleppo, Umverslty
of Cukorova Plant ProtectIOn Research InstItute of
Adana, and Umverslty of Vermont Adult Sunn pests
were collected from theIr overwmtenng habItats
whIch vaned dependmg upon geographIC locatIOn In
cereal fields surrounded by mountams, the msect
was found on steep slopes beneath the htter at the
base of bushes At lower elevatIons, where mountams

f4'lW44:QQ:;J;l;'!?PG'jliMm""!f<i,-M*,~" 4Ji'''i .,4< >;,,--..--.~~ r~-"--~--~

l¥~ -~

An adult Sunn pest killed by entomopathogenlc fungi
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"" ere absent, Sunn pest was found under the htter of
bushes or at the base of Eucalyptus and Mediterra
nean pme trees All dead mdlvlduals and pieces of
dead mdlvlduals were carefully collected

A total of 1063 Sunn pest specimens were col
lected 84 of these were dead on collection From
these a total of 104 fungal Isolates were made The
most common entomopathogemc Isolates belonged to
the genus Beauvel za Also representatives of
Paeczlomvces were found ThiS last one IS considered
moderately entomopathogemc, but mstances have
been recorded where certam strams of the fungus
were very pathogemc From these, pure cultures of
45 Isolates were prepared These are now bemg sub
cultured and multIphed for pathogemclty tnals
agamst Sunn pests at ICARDA

Df) Pea as a Potential Crop
mWANA

Although dry pea was domesticated m West ASia and
the crop has been cultivated m the ICARDA regIOn
for millenma yields are low because of lack of hlgh
yleldmg and stable cultlvars and effiCient crop-man
agement practices Therefore research on dry-pea
Improvement was ImtIated at ICARDA m 1986
BUIldmg on the extensive research on the Improve
ment of dry pea m both mdustnahzed and developmg
Lountnes ICARDA Identified hnes adapted to the
farmmg systems of WANA The Center's research
focused on (I) assembhng enhanced germplasm from
vanous sources and testmg Its adaptation at ICARDA
sites m Syna and Lebanon, (n) mcreasmg the seed of
adapted hnes and shanng the promlsmg matenals
WIth NARS m and beyond WANA through the
Legume International Testmg Network, and (m)
developmg sUItable productIOn technology at
ICARDA and transferrmg It to NARS

ICARDA mvestIgated management practices for
pea production under low- to medmm-altItude
Mediterranean enVlfonments m WANA Mld
November to early December IS the optImum sowmg
time for peas m the regIOn Peas fix about 75 kg
N/ha m a season and, therefore, are comparable With
other cool-season food legumes (lentil, faba bean,
and chickpea) m the regIOn Sowmg peas at a popula-

tIon denSity of 36 plants/m2 for traditional types and
50 plants/m2 for semi-leafless types gave optImal
seed yield The tnals at Tel Hadya, Syna, revealed
that preemergence apphcatlOn of a combmatton of
propyzamld (0 5 kg a I/ha) and methabenzthlazuron
(25 kg a I /ha) or propyzamld (0 5 kg a I /ha) plus
cyanazme (0 75 kg a I /ha) was effective m control
lmg the weeds

Smce cold stress IS common dunng the wmter
months, the mtroduced matenals were evaluated for
cold tolerance under Tel Hadya conditions usmg the
same techmque as for chickpea ThiS techmque
mvolved early plantmg (late September or early
October) of pea matenals and their evaluatIOn m
January or February when the susceptible check
cum-mdlcator rows were killed by cold ThiS resulted
m the IdentificatIOn of a good number of cold-toler
ant hnes Some of the hnes found tolerant to cold
across a number of years are hsted m Table 7

Table 7 Pea hnes found tolerant to cold across a number of
years at Tel Hadya

Acc Name Ongm Acc Name Ongm
No No

77 K129 Greece 199 D-166-1 15-1 W USA
85 506-V2 Afghamstan 205 D 166-1 246W USA
86 603-V2 Afghamstan 206 D 166-1 4-2W USA
186 0166-3 1 USA 346 PIMOS 12069 USA
190 01663 1 USA 354 PIMOS 12077 USA
197 020043 USA 470 WIR 1878 CIS

ICARDA dlstnbuted a large number of ehte hnes
to NARS through ItS Legume InternatIOnal Testmg
Network The evaluation results of these hnes across
vanous countries demonstrated that yield levels of
some of the Improved cultlvars were comparable With
other cool-season food legumes (mcludmg chickpea,
lenttl, and faba bean) In certam countries the loca
tIon means for seed yields were as high as 2500
kg/ha m some years

From these ehte cultlVars, a large number of hnes
have been Identified by NARS for multiiocatton or
on-farm testmg or prerelease multIphcatlOn Some
NARS have released pea cultIvars, namely,
PS2l0713 ('Contemenos') m Cyprus, 061K-2P-2192
m EthIOPia, 'Collegian', MG102703, and AOl49 and
'Synan Local' m the Sultanate of Oman, and 'Krema -1'



Variability In pea germplasm collected from various
sources at Tel Hadya Aleppo

and Ballet'm Sudan, for general cultIvatlOn Results
from 12 years of research on dry pea have demon
strated that thIS crop has good potentIal to replace fal
low areas (under wheat-fallow or barley-fallow rota
tIon m the regIOn) Research on dry pea was dlscon
tmued at ICARDA m 1998 for budgetary reasons

Seed Activities
The Seed Umt's actIVItIes m the CWANA reglOn
mvolve trammg, networkmg, research, and consultan
cles, eIther dIrectly WIth the natIOnal seed programs
or through ICARDA's regIOnal programs

Trdmmg Durmg the year, the Seed Umt orgamzed
five trammg courses, two at Tel Hadya and three m
other countrIes, for a total of 103 tramees As m pre
VlOUS years, a course on vanety descnptIOn, mamte
nance, and breeder seed productlOn was held m
response to the contmumg need of many natIOnal
programs to strengthen the management of vanetIes
and ensure regular supply of hlgh-quahty early-gen
eratIOn matenal for further multIphcatIOn The
reglOnal course on seed productIOn and technology
was the first to.be held m the ArabIan Penmsula

Workshop on small seed enterprIses The vlablhty
of small seed enterpnses IS a topIcal Issue m the con
text of many governments wantmg to open up theIr
seed mdustnes to pnvate enterpnse and remove sub
SIdIes on seed productlOn A workshop on "FmancIaI
Management of Small Seed Enterpnses" drew 49
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partICIpants from 15 countnes mcludmg 5 from sub
Saharan Afnca Some 20 presentatIons were made
deahng mostly WIth general finanCIal management
procedures or country-specIfic expenences each fol
lowed by useful discusslOn

InformatIOn neh\orkmg The WANA Seed
Network whIch has 18 countnes as members sen es
as a major vehIcle for reglOnal actIVItIes of the Seed
Umt mcludmg mfonnatIon exchange Work on five
pubhcatlOns was completed m 1998 The first of
these the "Catalogue of Crop VanetIes was pub
hshed m December 1998, the remammg four wlll tol
low early m 1999 Two Issues of the regular Network
newsletter "Seedlnfo" were pubhshed m January and
July, the January Issue was the first to be pubhshed
also m ArabIC Two more country studles-featunng
EthlOpia and Oman-m the senes "Focus on Seed
Programs" were also pubhshed

ProductIOn of forage and pasture seed Dunng
1998, the Seed Umt collaborated WIth the ArabIan
Pemnsula ReglOnal Program (APRP) m prelImmary
work on producmg seed of local forage speCIes whIch
are favored by hvestock and have a much lower
water reqmrement than the mtroduced speCIes
CollectIOns of natIve speCIes were made dunng the
early months of 1998 when natural seed productlOn
was good, followmg an unusually wet wmter season
Laboratory tests were done to estabhsh theIr gennma
tIOn/donnancy charactenstIcs and seed-cleanmg
techmques appropnate to these speCIes were
explored Later m the year, mechamcal processmg of
the collected seed was orgamzed m SharJah, and local
staff tramed m seed-cleanmg procedures The seed
produced WIll be VItal for establIshmg large-scale
plots both to evaluate the potentIal of these speCIes as
forage and to mvestIgate the techmques reqmred for
seed productIOn

Seed productIOn at Tel Hadya Dunng 1998, the
Seed Umt produced 36 tonnes of seed from ItS own
fields, mostly for dIstrIbutIon to NARS for research
or further multlphcatlOn The seed-processmg faCIlIty
of the Umt handled 229 tonnes of seed of 10 speCIes
on behalf of all the research programs of the Center
In additlOn, over 11,000 samples were cleaned for
supply to breeders or to the GenetIc Resources Umt
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of (CARDA BesIdes over 5000 samples were quah
ty tested eIther for research purposes or for routIne
mOnItonng of seed stocks

The UnIt has also used data from ItS vanety plots
In recent years to prepare a btlmgual descnpttve man
ual of the main cereal vanetles In use In Syna m col
laboratIOn wIth the General OrganIzatIOn for Seed
MultlphcatlOn (GOSM) The manual may well serve
as a model for use by other countnes In the regIOn

~eed actIvltIe~ In Central ASia The UnIt contmued
to partlupate In seed actIvItieS m Central ASia by
offermg consultancy for the seed component of the
Agncultural Support ServIces Project for the Kyrgyz
Repubhc ICARDA was part of the World Bank mIs
sIOn which followed the launch of thIs project In
October the UnIt, m assocIation WIth ICARDA's
Central ASia office m Tashkent undertook a major
revIew ot the seed sector In Kazakhstan with the
DanIsh consultancy company COWl The study pre
sented optIons fOl the revIval and strengthenmg of
the seed sector In that country

Resource Management and
Conservation

Land and Water Management
III the Khanasser Valley, SyrIa
Land-use systems bemg complex and multidImen
SIOnal reqUIre both a hohstlc approach and active
partIcIpation of land users to stablhze and Improve
traglle degraded areas

The Khanasser Valley, located 70 km southeast of
Aleppo IS a typIcal dryland area m the tranSItional
ramfed agnculture/rangeland zone It has been adopt
ed by ICARDA as a first mtegrated study sIte to
address a range of problems charactenstlc of margm
al dry lands WIth the first phase of basehne studIes
completed the project WIll now embark on partIcIpa
tory adaptIve research aimed at envIronmental stabl
hzatlOn of the area and Improved technologIes for
sustamable land use

The area falls WIthIn the wmter-raInfall zone of
200-250 mm per year whIch means It IS margmal for
cereal production Ramfed barley IS the dommant

field crop HIgh denSIties of human and ammal popu
latIOns create enormous pressure on the land
resources of the area, and SOli degradation IS senous

In the flat Valley floor, the SOIls are deep and
mOIsture-retentive Whenever water for lITIgation IS
aVailable, farmers grow wheat and, sometImes, cot
ton Over the past IS years, farmers have dug many
wells for explOItatIOn of groundwater resources Fteld
studIes have estabhshed that the aqUIfer IS madequate
to support full lITIgatIOn of the Valley and that salt
water mtruslon from the nearby labul Salt Lake
would detenorate the groundwater quahty If pump
mg contInues at the present late

On the overgrazed and denuded Valley slopes the
sotl resources are qUIte hmlted Most of the topSOIl
has been eroded and natural vegetatIOn survIves only
m small mches between stones and rocks Large
pockets of SOIl, though, he preserved under the
stones

While the current land use results In low produc
tlVlty on the slopes, potentIal eXIsts tor fruit-tree and
shrub plantatIOns WIth appropnate soil- and mOlsture
conservatIOn measures and nutnent management

Three ot the maIn activIties In the area were a
comprehensIve groundwater survey, launchIng of a
ground-cover and plant-bIOdIverSIty momtonng pro
gram on the hIghly degraded graZIng lands and
estabhshment of frult-tree plantatIOns on the Valley
slopes

Groundwatel Quallty

As a first approXImatIOn, the electncal conductiVIty
(EC) of the water has been used as a measure for the
sahmty hazard of the groundwater used for lITIgatIOn
In the Valley Accordmg to InternatIOnal watel-quahty
standards, lITIgatIOn water WIth EC values up to 1
mS/cm IS safe for all ,-rops and between 1 and 3
mS/cm IS acceptable, but values hIgher than 3 mS/cm
restnct the use of water for many lITIgated crops

Dunng the year, an extensIve well momtonng
program was Implemented to study the spatial dlstnb
utlon of groundwater sahmty (FIg 11) EC of the
groundwatel IS hIgh m the central part of the Valley
In the north of the Valley, near the salt lake, EC
reaches a maxImum of 23 mS/cm, In the south It
decreases to 4 mS/cm Measurements m 1964, when



there was no lITIgatIOn practiced m the area, showed
average salmlty values of only 3 2 mS/cm The
mcrease In EC values could be the result of the intro
duction of lITIgated agnculture to the area

PrelIminary data analysIs suggests that the
Increase In EC could be the result of two processes
( I) from water penetrating from the salt lake Into the
unconfined aqUifer and (2) from lITIgatIOn return
flow Field surveys show that, presently water from
the salt lake only reaches the wells m the northern
part of the Valley With Increased groundwater pump
Ing this process may be accelerated and more salt
water from the lake might penetrate the aqUifer The
Increase of salImty of the water m the south IS most
lIkely the result of lITIgatIOn return flow

In the western part of the Valley, EC values are
much lower Here, they range between 1 and 4
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Fig 11 Electrical conductivity (mS/cm) contour map of
the shallow groundwater In the Kanasser Valley Syria
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mS/cm This area has the highest groundwater level
and IS therefore currently not Influenced by saltwater
intrusIOn from the salt lake ObservatIOn of the water
table m the Valley has also shown that there IS a
freshwater recharge flow from the west and the east
to the center

The study Will contmue With the mm of develop
Ing optIOns for the use of groundwater that Will
reduce the soIl salImzatIOn hazard m the area

Plant DiverSity and Ground Cover on the
GraZing Land

Overgrazmg has had disastrous consequences m the
Khanasser Valley natural vegetatIOn IS much deplet
ed, both m terms of plant diverSity and degree of
plant cover, yet many plants manage to survive only
m small nIches often maccesslble to ammals
Differences m plant diverSity and degree of ground
cover between protected (fenced) and unprotected
(open) grazed plots-after one or two seasons of
study-wIll mdlcate the potential short- and long
term regenerative capacity of the land and the extent
of Investments reqUired to rehabilItate It

SIX sites ~ere selected on the ~estern and eastern
slopes of the Valley to study their regenerative capac
Ity At each site one protected (fenced) plot and three
open plots were momtored for plant diverSity and
ground-cover development

First results showed that even dunng the first
ramy season, plant diverSity and plant cover on the
protected plots were signIficantly better than on the
grazed plots And wlthm the first season of the mOnI
tonng program, plant cover was found much better
on the fenced plots compared With the open plots On
the fenced plots, the vegetatIOn cover could regener
ate over the season while on the open plots the
degree of ground cover showed a down~ ard trend
because ot contmued heavy grazmg

In all 71 plant species were Identified at the
mOnItonng sites With a maximum of 41 speCieS at
one site On average, 75% of all the ~pecles Identified
at the site were found on the protected plots, ~ hereas
on the grazed plots, only 32% of the species were
found
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Spate-IrrigatIon Systems of
Balochistan, PakIstan

and sheep manure Dunng the dry season, the trees
were watered (half-a-bucket) by hand every two
weeks The fact that most trees survived the cntIcal
dry penod without costly regular lITIgatIOn, prompted
other farmers In nelghbonng VIllages to try out frult
tree grOWing as well although It IS a relatively long
term Investment for them

WIth ICARDA's help, the farmers have also
learned how to layout and construct sImple tree ter
races and small structures to collect rainwater from
the surrounding slopes, SkIlls increasingly Important
In a dry environment WIth hmlted water resources

Recently, the teachers of a local pnmary school
have shown keen Interest to learn more about terrac
Ing and mOisture conservatIOn ThiS IS a very good
development, because some of the students Will be
the farmers of tomorrow They Will learn new Ideas
and SkIlls, and WIll therefore find It eaSIer to adapt to
the fast changes In theIr environment than did theIr
parents

Pakistan's Water Resources Research Institute and
ICARDA are conducting research In hIll-torrent areas
to assess users' needs In watershed management and
Introduce sUItable technological innOvatIons In the
dry mountaInOUS areas of PakIstan, the area under
saz/aba (hIll-torrent spate lITIgatIOn) agnculture has
expanded to meet the food and fiber needs of the

rural populatIOn Saz/aba agnculture entails the
management of torrentIal water flows In time
and space Both techmcal and SOCIOeconomic

-"'l!iI factors determIne the performance of the S) s
tem While v. ater and vegetatIOn management
determInes SOlI-eroSIOn rates and flood lITIga
tion can Increase and stabilize crop yields thiS
IS subject to large vanatlOns In water a\ aIlabllI
ty In semI-and environments

In the Musa Khel and Barkhan dlstncts of
Balochlstan for Instance farmers grow v. heat
In the Jabl (wInter) season and mungbeans
mashbeans and sorghum In the Ahm It (summer
monsoon) season Three croppIng patterns are
practiced mixed sorghum mungbeans/mash-

Frlllt Tree" on Barren Slopes and Fa/mel
ParticipatIOn

ICARDA IS actively encouragIng farmers to take up
cultivatIOn of fruit trees on barren slopes where raIn
fall and soil resources are hmlted In the villages Om
MIaI and Mgerat farmer-participatory observatIOn
and demonstratIOn tnals with different fruit trees
were established to demonstrate how fruit trees Will
develop and produce under such constraints On
small plots belongIng to two farmers, trees of SIX dif
ferent types (ohves, grapes cheITIes almonds, pista
chIOS and pomegranates) were planted

In cooperatIOn with ICARDA researchers, the
farmers prepared the plantatIOns themselves USIng
simple pnnclples of water concentratIOn to assure
runoff collectIOn for the trees dunng the wet season
For each tree, a terrace-like area of about 2m X2m
was cleared of stones At the spots where the trees
were planted small holes (0 5 m X0 5 m x 0 5 m)
were excavated and refilled with a mixture of SOlI

After a longer penod, the protected plots are hke
Iy to show site-specific plant diversity under undis
turbed conditions It IS assumed that this will then be
the maximum possible protective plant cover which
can reestabhsh on Its own under the present natural
conditIOns In the area

Protected plots may also ~erve as plant diversity
pools (zn sltlt plant diversity conservatIOn) and seed
multlphcatlOn sites for both annual and perenmal
species

'-A proud farmer Asn Da bool With one of the first olive trees growing In

hiS terraced tree garden In the Khanasser Valley In Syna
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beans-wheat (M-W), fallow-wheat (F-W), and
mIxed sorghum, mungbeans/mashbeans-wheat-fal
low-fallow (M-W-F-F) croppmg pattern In the
M-W croppmg pattern, half of the landholdmg IS
assIgned for khm ifcrops and the other half for rabz
crops WIth 100% croppmg mtens1ty (cropped-to-cult1
vated area ratlO on a yearly baSIS) In the F-W crop
pmg pattern, the monsoon ramfall and runoff IS
stored to ensure wheat monoculture WIth 100% crop
pmg mtens1ty The M-W-F-F croppmg pattern IS dIf
ferent from the M-W croppmg pattern m that one
year fallow m both the rabz and kharif seasons IS
reqmred

About 63% of farmers follow the M-W croppmg
pattern, 25% the F-W croppmg pattern, and only
12% the M-W-F-F croppmg pattern (FIg 12) The
maJonty of farmers m the top and mIddle of the
mountamous areas practIce the M-W croppmg pat
tern, whereas 32% m each of the mIddle and foot of
the mountams follow the F-W croppmg pattern One
year croppmg and one year fallow IS normally prac
tIced at the foot of the area by about 33% of farmers
aImmg to conserve SOlI mOIsture and runoff water, as
well as soIl fertIhty The mIX of kharifseason crops IS
commonly grown by farmers located at upstream
reaches (head and mIddle), mdicatmg that more water
IS aVailable to farmers m the head and the mIddle
reaches than those m the areas below EvapotranspI
ratIon m wheat IS lower than m sorghum mashbeans,
and mungbeans Therefore the maJonty of farmers m

the lower areas practIce a pattern based on eIther
wheat only or one year croppmg and one year fallow

The croppmg pattern followed at the head mId
dle, and foot of the area shows an asymmetnc d1stnb
utlOn of water aVaIlabIhty to farmers The croppmg
pattern of mIxed sorghum, mungbeans- wheat IS
practIced by farmers who normally have more
assured supply of water as the area under thIS crop
pmg pattern and the proportlOn of farmers declInes
from head to lower areas (FIg 13) Ineqmty m water
avaIlabIlIty mIght anse dunng a low-flow season
because of dIfficultIes m dIstnbutlOn of water smce
the flow depth mIght be msufficient for farmers m
the mIddle or lower areas AchIevmg eqmty would
reqmre the deSIgn and constructlOn of channels whIch
can perform better under both small and hIgh water
flows HIgh flows also create problems of channel
erOSlOn, requmng more mamtenance as breaches
become common Water m small systems IS more
equally dIstnbuted
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Fig 12 Number of farmers area and croppmg patterns
practiced by farmers m spate-Irrigation systems m Musa
Khel and Barkhan dlstncts of Balochlstan Pakistan

Fig 13 Cumulative percentage of the area and cumulative
percentage of farmers With respect to cropping patterns and
the posItion In the watercourse In spate-Irrigation systems In
Musa Khel and Barkhan dlstncts of Balochlstan Pakistan

Research m spate-lITIgatIOn systems m PakIstan IS
potentIally applIcable to 1 5-2 0 m11hon hectares to
help reconcIle food secunty WIth natural resource
management ProductIve use of water for gram crops
vegetable and fruIt gardemng, lIvestock operatIons,
and domestIc uses under extreme condItIOns of water
scarCIty compound the complex water management
deCISIons made by the households QuantIficatlOn of
SOClOeconomlC vanables WIth resource endowments
IS under way at two SItes to help understand the
mechamcs of decislOn makmg for natural resource
management and mvestment m land development
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I ntegrated Watershed Development
In Mlhassa, Syna
The Government of Syna estabhshed the Mlhassa
Research Center m 1989 as part of the Integrated
Watershed Development Project The ProJect's mam
focus IS to develop and encourage use of sustamable
water-harvestmg and water-spreadmg techmques
under and condItIOns for enhancmg forage yields and
Improvmg grazmg and rangelands The Project IS
under the aegIs of the DIrectorate of IrngatlOn and
Water Use (DIWU) of the Synan Mmlstry of
Agnculture and Agranan Refonn

The Project mcIudes a SOCIOeconomIc research
component that seeks to mtegrate the knowledge,
perspecttves, and asptrattons of land users mto
resource-management strategIes formulated for the
target area ICARDA m coIlaboratton WIth DIWU,
and WIth financIal support from IORC, carned out a
SOCIOeconomIc research project m the Mlhassa area
m 1995/96 The research had two major components
( I ) eX" ante economIc assessment of the proposed
techmcal mnovatlOns, and (2) SOCIOeconomIc analySIS
of tl-te transhumant pastoral productIOn system prac
ttced by the land users m the Mlhassa watershed,
mcIudmg thetr own perspectIves and understandmg
of the feaslblhty of the proposed development
strategIes

More speclficaIly, the objectIves of the socIOeco
nomIc study were to (1) detennme the number of
famlhes and hvestock that used watershed m good,
average and dry years and develop esttmates of graz
mg penods (2) document gender roles and responsl
bJ1ltles m resource management, (3) develop an eco
nomIc assessment of present land-user Itvestock oper
atIOns (4) provIde esttmates of supplemental feedmg
m fonns and quantttles dunng the year, (5) collect
local explanatIOns for the cases of range degradatIOn
and suggestIOns for Improvement and (6) IdenttfY
preferred shrub specIes for ammal grazmg

FIeldwork for these studIes was completed durmg
1995/96, and two draft reports were prepared (1)
Ewnomlcs of water harvestmg and storage m the
Mlhassa watershed, and (2) SOCIOeconomIc study of
land users m Mlhassa watershed These reports pro
VIde useful mfonnatton and mdlcate that further
research should look at the relatIOnshIps among land

users and If they could collecttvely manage the
watershed Also, the perceptIOns and suggestIOns of
land users WIth regard to the arrangement that would
best faclhtate sustamable use of the Mlhassa water
shed need to be understood

Diagnostic Study of Sod ErOSIOn
In the Hilly Areas of SyrIa

SOIl erosIOn causes degradatIOn of land m the hIlly
areas of Syna where ohves are WIdely cultIvated on
the hIlI slopes Conservatton measures, though, are
completely lackmg m these fragtle lands A dlagnos
ttc study, supported by INIA, Spam and ICARDA,
was carned out m 1997/98 m coIlaboratlOn WIth
Aleppo Umverslty to assess the mCldence of SOIl ero
SIon, analyze fanners' awareness of the problems and
soluttons, and detennme the SOCIOeconomIc factors
affectmg fanners' deCISIOns on land conservatIOn

The study covered some 530 households located
m Hazanm vIIlage m the typIcally hIlly Idleb
provmce The vIIlage has 1244 hectares of agncultu
ral land, 86% of It arable and the rest uncultlvable
rocky land and rangelands About 90% of the CUltI
vated area IS covered WIth trees, predommantly
oltves The study area receIves about 500 mm of
annual ramfall

PartIcIpatory techmques were employed to under
stand fanners' perceptIOns and knowledge of SOIl ero
sIon and conservatton measures The fanners, the
study revealed, were aware of the problem of SOIl
eroSIOn, though ItS mtenslty was seen to vary from
severe to moderate Changes m land use and mtro
ductlOn of modem agncultural practtces, such as the
use of tractors m place of ammal power, were gIven
as reasons for mcreased SOIl erosIOn Though aware
of ItS III-effects, the maJonty of fanners (67%) dId
not take any conservatIOn measures and attnbuted
thIS to lack of resources Asked about solutIOns, some
fanners saw SOIl erosIOn as a natural process and
thought that nothmg could be done about It Some
others SaId they adopted short-tenn soluttons, such as
spreadmg sot! under trees whele topSOIl has been
mostly eroded AIl fanners, conSIdered dlggmg of
dIverSIOn dItches as most effecttve m reducmg SOIl
erosIon on very steep slopes However, theIr solu-



Table 8 Farmers' land qualIty assessment cntena and average scores for
dIfferent land categones, Hazann, Syn.., 1998

Most frequent SOlI characterIstIcs

Farmers Color Avg Slope ErOSIOn Bedrock Stonmess
land type depth

(cm)

Best Red 125 Flat No erOSIOn White All parcels were
soft conSidered to have

no stones Stones
are normally col-
lected from fields

Good Red 76 Moderate Moderate to White
to flat no erOSIOn soft

Moderate All 57 Moderate Eroded to White
colors moderate soft

erOSIOn

Worst White 48 Very Highly White
steep eroded soft

tIons for sOlI erosIOn on moderate slopes vaned, and
mcluded plowmg across the slope and levelmg

Farmers m the area believe that mtercroppmg of
field crops \V Ith trees reduces soil erosIOn and the for
mation of nIls and gullies as compared with land
\Vlth tree cover but without field crops Smce thiS
practice IS seen to affect mature trees negatively, It IS
applied only when the trees are young, below 5-6
years old Some farmers, though still practIce mter
croppmg with full-grown trees for economiC reasons

Farmers cntena for land valuatIOn mcluded soil
color soil depth, stonmess, steepness of the slope,
age of trees distance from the Village and type of
subsurface rock Average values of scores for some of
these cntena are given m Table 8 Analyses revealed
that while the steepness ofthe slope and degree of
land degradatIOn were good predictors of land val
ues-as perceived by farmers-soil depth was not, It
appears that farmers m the study area do not neces
sanly prefer deep soIls for trees, particularly olives
ThiS IS because m the study area under the topsOil
lies a layer ot soft white rock which could mhlblt
root growth ThiS partly explams why farmers m the
area are largely mdIfferent to sOil erOSIOn, lack of
mformatIon on technological optIOns and on support
I've government policy are the other contnbutmg fac
tors

Based on thiS diagnostic study, Simple expen
ments/demonstratIOns of SOlI-conservatIOn measures
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were established m collaboratIOn with farmers
Farmers mamly preferred to grow field crops to
mcrease SOlI cover While some of them chose
legumes for green-manure applicatIOn to Improve SOlI
fertIlity others opted to harvest The effects of mter
croppmg on mcome, tree performance soil fertility
and SOlI loss Will be mOnItored

Enhanced Agricultural
Sustalnablhty USing Forage and
Pasture Legumes

Sustammg productiVity while preservmg the already
limited agricultural resource base IS a major concern
m the WANA regIOn where micro-economic conSid
eratIOns have often led to more erosive crop

rotations

To mOnItor long-term trends m croppmg systems
m WANA, lCARDA undertakes both on-statIOn and
on-farm research In thiS context, a tnal was estab
lished m 1985/86 at Tel Hadya for companng the
productiVity of cereals, With and WIthout nItrogen, m
rotatIOn With grazed mediC, vetch, lentil, clean fallow,
and watermelon Soil analyses for total mmeral nItro
gen (N) and organIC carbon (C) were done annually,
With a final measurement of labile and bIOmass N
and C forms

The mtroductlOn of legumes mto rotatIOn
mcreased cereal yield Over the last five years
(1993-1998) barley yields were lowest after
contmuous barley (1 39 t/ha) mtermedIate after
lentil (2 11 t/ha) and Similar With fallow (2 51
tlha) mediC (2 63 t/ha) and vetch (2 69 t/ha)
OrganIc matter and total mmeral N were highest
With vetch and mediC and lowest With contmu
ous cereal OrganIc matter and total N showed a
gradual mcrease With mediC over the years (Fig
14) Labile C and N were higher With mediC
(Fig 15)

Legumes, &uch as Medzcago and vetch can
mcrease soil organIC matter and total SOlI N
thus enhancmg SOlI quality The C and N
bUildup can reduce N needs for the alternatmg
cereal crop and Improve SOlI structure
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Fig 14 OrganiC
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Fig 15 Labile carbon (C) and nitrogen (N) with mediC In

rotation with cereal Tel Hadya Syna

New productIOn strategIes for small rummants hold
the key to augmentmg mcome of sheep fanners 10

Re-onenhng Small-Ruminant
ProductIOn Systems In Central ASia

Early weaning and artificial rearing of lambs In Improved
sheep production systems

As part ofthe Mashreq/Maghreb Project, a senes of
on-fann surveys were conducted III Iraq, Jordan, and
Syna to assess the reproductIve perfonnance of

Survey of Sheep FertilIty In the
WANAReglOn

UzbekIstan and other Central ASIan countnes con
fronted WIth the challenge of reonentmg themselves
to a market-led economy Pelts and wool, for
mstance, no longer command the kmd of market they
dId earher In 1998, under a collaboratIve research
project WIth the Karakul InstItute UzbekIstan,
ICARDA demonstIated how a sImple change In man
agement mvolvmg acceleratmg the weanmg and fat
tenmg process m lambs, could help sheep tanners In
theIr quest for alternatIve sources of mcome WIth
average weIght gams of 180 g/day, the tnal evoked a
strong Interest among the fanners
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Integratmg Forage Shrubs and
Cereal Stubble mto Animal Feeding
Systems
Cereal stubble though an Important feed resource for
small rummants 10 WANA partIcularly dunng theIr
breedmg season IS low 10 protem Vanous drought
tolerant shrub specIes are bemg mcorporated 10 range
areas of WANA both as a means to reduce land
degradatIon and for use as fodder durmg tImes of
feed shortage ICARDA IS conductmg a senes of tn
als to detennme the sUltablltty of shrubs 10 small
rummant productIOn partIcularly how they comple
ment cereal stubble feedmg



sheep-productIOn systems The survey revealed
low-less than 70%-flock lambmg rates, suggestmg
that fertlhty problems are widespread and reqUire
urgent attentIOn While the Impact of low reproduc
tIon rates IS yet to be quantIfied, It IS hkely that they
have negatIve consequences for sheep breeders m
economic terms The study further revealed that the
potentIal for mtenslfymg the flock's reproductIOn per
formance was depressed, With the mCldence of twm
mg not exceedmg 3%

As a follow-up to these findmgs, research on
ImprO\, mg reproductIve performance of sheep flocks
m Jordan IS planned

Improved Flock Management
In S"na
Besides ~orkmg ~Ith farmers on vanous aspects of
anImal husbandn ICARDA advIses farmers on flock
management Amm Yagen trom EI Bab m north~est

Syna typIfies a farmer who has benefited from
ICARDA s gUIdance Adoptmg a set of recommended
practIces-gro~mg forage as a source of ammal
feed breedmg ammals by selectIOn wlthm the flock,
cultIvatmg Improved genotypes, and protectmg the
ammals agamst disease by vaccmatIOn-he has man
aged a twmmng rate of 21 % as opposed to the
regIOnal norm of 5-10% Besides, earlIer lambmg
reduces mortahty and the ammals, plump and
healthy, reach their sale weight-about 40-50 kg-at
a tIme m spnng when such lambs are m short supply
and their pnce IS high

Improved flock management allows the Improvement of
fertility rates
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Genetically Improved Small
Ruminants to Enhance Productivity

ICARDA has been collectmg Improved genotypes of
natIve small rummants from the regIOn With the
objectIve of studymg how effectIve they are m
enhancmg productIVity m a range of environmental
conditIons, partIcularly m areas mvolvmg hvestock/
crop mteractIOns

Improved Awassl genotype from Turkey

A flock of Synan Awassl ewes, ongmally
acqUired from Synan sheep-Improvement centers,
was augmented With Improved Awassl ammals
Imported from Turkey Prehmmary observatIOns mdl
cate that under SimIlar conditIons, Turkish ewes pro
duce 25% more mIlk than their Synan counterparts
On-farm evaluatIOns of the Improved germplasm will
follow the on-statIon evaluatIOns

A small Improved herd of Shaml goats \\ as also
acqUired from the Synan Goat Research StatIOn m
Damascus to study their sUitablltty for mtenslve pro
ductIon systems where feedmg resources are less
ltmlted

Future research on these Improved genotypes \\ III
focus on mIlk traits and the conversIOn of milk mto
cheese and yogurt
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Impact Assessment
and Enhancement
Property Rights on Croplands
and Rangelands

How do polIcy reforms on property nghts affect
rangeland farmers Investment behavIOr? What IS
theIr Impact on household Income? Do eXistIng prop
erty-nghts systems stnke the nght balance between
mdlvldual and social Interests? An ICARDA/IFPRI
team workmg In collaboratIOn with natIOnal partners,
InvestIgated some of these Issues m Algena, Jordan,
Lebanon, Morocco, Syna and TumsIa

Results of the econometnc analysIs of household
and plot-level data In Jordan, Morocco, Syna, and
TumsIa revealed that property nghts do matter In
determmmg farmers management and Investment
behaVIOr Also, land nghts do not prevent farmers
trom makmg long-term Investments because even
those wIth Incomplete ownershIp nghts-excludmg
IndIVIdually or state-leased lands-have strong use
nghts In the low-ramfall areas, the study concluded,
farmers'nghts on croplands are not secure

In rangelands, eXIstIng property nghts systems
""ere found to be failIng to proVide the nght balance
between IndIvIdual and SOCial mterests Land diS
putes for Instance were found to be related to the
exclUSIOn of local commumtIes from control and
management of common pastures ( e g Jordan), or m
the InabIlity of tnbal InstItutIOns, whose ownership
nghts were recogmzed and sometImes tItled (e g
Morocco) to respond to the groWIng demands of
theIr members The management of common range
land resources IS a crucial Issue m these low-ramfall
areas New approaches that favor greater participa
tIon of local commumtIes are bemg InitIated or
Implemented In the M&M countnes

AdoptIOn and Impact of FertIlizer
ApplIcatIOn on Ralnfed Barley
In S)'na
Barley IS the most common crop In the dry raInfed
areas of Syna It IS grown usmg traditIonal practIces
and matenals, and IS an Important source of mcome

;g&

m the rural areas ProductIon and yields, however
show Wide fluctuatIOns due to the vanabllIty m ram
fall wlthm and between seasons ICARDA's research
has shown that, m additIOn to low ramfall, shallow
SOlIs prevent effiCient use of ramwater thereby IImlt
mg yields Farmers m SYlIa stIll perceive fertilIzer
use on ramfed barley as a new Idea ThiS IS because
fertlhzer m the past was pnmanly used for hlgh
value crops such as cotton and vegetables Research
statIon tnals by ICARDA, however, clearly estab
hshed that barley responds slgmficantly to fertIlIzel
apphcatlOn espec,ally of phosphate even under low
ramfall conditIons Fertlhzers were found to mcrease
water-use effiCiency by about 75% through more
rapId development of crop cover and qUlckel comple
tIon of the growth cycle

In order to assess the bIOlogIcal responses and
economic VIablhty of fertlhzer use on barley m dry
areas, ICARDA and the SoIls Directorate of the
Synan Mmlstry of Agnculture and Agranan Reform
mltIated multIple-season, multIple-locatIOn tnals m
farmers' fields, usmg a farmmg systems approach
Results of the tnals, conducted over four years con
firmed those from the earher research-statIOn tnals
Economic analySIS showed that fertilIzer use on ram
fed barley IS profitable at the farm level With a pOSI
tIve Impact at the natIOnal level m terms of produc
tIon and net revenue beSides bemg non-nsky under
vanable ramfall and pnce conditIOns In additIOn fer
tIhzer IS Simple to mcorporate mto the current bar
ley/hvestock farmmg system, easy to expenment
With on a hmlted baSIS, compatIble WIth farmers
behefs and envIronmentally sustamable It IS thus an
appropnate technology for farmers of ramfed barley

Impact of New Wheat ProductIon
Technologies In Syna
Syna was self-sufficIent m wheat some 40 years ago,
and a net exporter untIl the 1950s But wheat produc
tIon could not keep pace WIth mcreasmg domestIc
demand tnggered by populatIOn growth The country
therefore started Importmg wheat and wheat flour
EmphaSIS on productIOn of vegetables, fruits and
commercIal crops was another contnbutory factor
Between 1985 and 1989, wheat productIOn met only
72% of the reqUIrement



Smce 1990 though there has been a ShIft m
polIcy wIth focus on enhancmg productIVIty ot wheat
through use of hIgh-YIeldmg vanetIes, chemIcal fer
tIlIzers and pest-control measures sUIted to local con
dItIons ImgatIOn mfrastructure has Improved, exten
SIOn and credIt mstItutIons have become avaIlable,
and fann mechamzatIOn IS bemg encouraged
Consequently, wheat productIOn m Syna has exceed
ed demand smce 1993 An mdicatIOn of wheat pro
ductIOn trends m Syna can be had from the fact that
between 1977-78 and 1995-97 the average area
under wheat mcreased by 11 % annually and the yIeld
per umt area by 145% wIth the two taken together
contnbutmg to mcreasmg productIOn by 170% These
percentages are based on wheat yIelds computed for
three-year penods

The ICARDAJCIMMYT Wheat Improvement
Program for WANA has contr,outed sIgmficantly to
enhancmg wheat productIvIty m Syna through devel-
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opment ofhIgh-yIeldmg, drought-resIstant vaneties
of both durum and bread wheat sUIted for cultIvatIOn
under ramfed and Imgated conditIons It also had a
role m effectIve crop management In ItS research and
trammg endeavors m wheat and other crops,
ICARDA collaborates wIth the Synan Mimstry of
Agnculture and Agranan Refonn As a result of the
collaboratIve efforts, the wheat vanetIes 'Cham-l
'Cham-2', 'Cham-3, Cham-4 and 'Cham-5' have
been WIdely adopted by fanners m Syna In fact It IS
estImated that currently these vanetIes account for
over two-thIrds of the area under wheat m the
country

Interestmgly, benefits of modem technologIe~ III

wheat have accrued to all fanners-small, medIUm
and large-m contrast to the expenence III many
other countnes where large fanners tended to benefit
the most



International Cooperation

ICARDA s IllternatlOnal coop
eratIOn IS drIven by ItS
RegIOnal Programs, which pro
vIde the major mechamsm for
"lI..,t,unmg thl.. rL:,earch Lontmll
urn hdv. LLn the (Lnter 'lnd the
n Itlonal dgnLUltllral research
sy<;tcm~ (NARS) BeSIdes
enhanung lmkages and
e\.change of technology and
germplasm betv.-een ICARDA
and NARS these Programs
permIt the development ot
mtra- and mter-country Imk
age<; coordmatlon and effec
tl\ e netv.-orkmg wlthm each
regIOn they serve They also
pro\ Ide ICARDA WIth feed
back from NARS v.- hlch con
trIbutes to the development of
the Center's research agenda and medIUm-term plans
m order to serve best ItS ultimate clIents, the farmers

In 1998, a major development m ICARDA's
InternatIOnal CooperatIOn was the establIshment of
the Central ASia and the Caucasus RegIOnal Program
(CACRP) to enhance collaboratIOn WIth the Central
ASian RepublIcs, namely, Kazakhstan, Kyrgyzstan,
TadJlklstan, Turkmemstan and UzbekIstan, and the
Caucasus, namely, Armema, AzerbaIJan, and GeorgIa
CACRP IS now operational from ICARDA's RegIOnal
Office m Tashkent, UzbekIstan The other SIX
RegIOnal Programs contmued to enhance ICARDA's
partnershIps m North AfrIca the NIle Valley and Red
Sea West ASia the ArabIan Pemnsula, the HIghland
RegIOn and Latin AmerIca PartnershIp and coopera
tIon III the varIOUS regIOns were strengthened m 1998
at natIonal and regIOnal levels through the Implemen
tatIOn of collaborative projects mvolvmg the
exchange of techmcal expertIse and germplasm, tech
mcal VISItS partICIpatIOn m coordmatlOn meetmgs
and workshops, and human resource development
What follows here IS a summary of actiVIties on
strengthenmg partnershIp WIth NARS at natIOnal and
regIOnal levels whIle the results of collaborative
research WIth NARS are reported under the relevant
sectIOns of thIS Annual Report

North Africa Regional
Program
The North Afnca RegIOnal Program (NARP), whIch
serves Algena, LIbya, Morocco and Tumsla, placed
specIal emphasIs m 1998 on establIshmg a collabora
tive program WIth the NARS of Mauntama An offi
CIal agreement IS expected to be SIgned WIth the
Government of Mauntama m the near future

Cooperative Research Activities

Close collaboratIOn between ICARDA and NARS of
the regIOn contnbuted to the selectIOn of a number of
promlSlng cereal and food legume lInes combmmg
hIgher and more stable productIVIty WIth better reSIS
tance/tolerance to bIOtIC and abIotic stresses prevaII
mg m the target enVIronments of the regIOn
Germplasm enhancement actIVIties are carned out
through a decentralIzed approach whereby leadmg
NARS are gIven greater regIOnal responSIbIlIty

The pIOneenng ICARDAINARS collaborative
research on HeSSIan fly reSIstance, espeCIally WIth
Morocco, resulted m the development of durum
wheat germplasm (e g, 'TelSet 2', 'TelSet 3' and
'HFR') combmmg thIS traIt WIth drought tolerance



These hnes are now undergomg mtenslve on-farm
testmg Encouragmg prehmmary results on RussIan
wheat aphId resIstance have been obtamed
Furthermore durum wheat germplasm (e g, 'Zema'
and Outrob 4') wIth resIstance to Septolla tntici has
been IdentIfied m Tumsla Also, a bread wheat van
ety ( BW 2750') and a barley vanety ('Barley 119'),
partIcularly adapted to semI-and areas, are expected
to be released m 1999

Throughout the croppmg season consIderable
effort was deployed for strengthemng food legume
programs of the regIOn, especIally m germplasm con
servatIOn and vanetallmprovement and screemng for
dIsease resIstance (ascochyta bhght of chIckpea and
lentIl rust) A large number of nursenes of ICARDA
enhanced germplasm were evaluated by NARS
breeders Research on faba bean IS mamly conducted
withm the Maghreb Faba Bean Research Network
(REMAFEVE), WhICh IS m the process of evolvmg
mto a full-scale Maghreb Food Legume Network
(REMALA)

~ashreq~aghreb PrOject
The 1998/99 croppmg season marked the first year of
Phase II of the Mashreq/Maghreb Project, financed
by AFESD, IDRC and IFAD The project mc1udes
technology development and transfer, and pohcy and
InstItutional research m collaboratIOn wIth IFPRI

The first RegIOnal Techmcal CoordmatIOn and
Planmng (RTCP) Meetmg and the Steenng
CommIttee Meetmg of Phase II were held m October
m Hammamet, TumSla ICARDA offices m Tums and
Amman Jomtly orgamzed the meetmgs The NatIOnal
Coordmators and SCIentIsts from each NARS
mvolved m the project (Algena, Iraq, Jordan,
Lebanon LIbya, Morocco, Syna, and Tumsla) attend
ed the RTCP Meetmg m whIch ICARDA was repre
sented by 10 SCIentIsts The Steenng CommIttee
Meetmg was attended by the eIght NatIOnal
Coordmators donor representatIves (IFAD and
AFESD), and IFPRI and ICARDA management

A pohcy and property nghts workshop was held
m November 1998 m Hammamet, Tumsla, and was
attended by key sCIentists from partlclpatmg NARS
and representatIves of IPPRI and ICARDA At the
workshop, results from Phase I of the project were
revIewed
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WANADDIN

North Afnca plays a leadmg role m the regIOnal West
ASIa and North AfrIca Dryland Durum Improvement
Network (WANADDIN), funded by IFAD The
Network mvolves five NARS (Algena, Morocco,
Syna, Turkey, and TumsIa) and two mternatIOnal cen
ters (CIMMYT and ICARDA) WANADDIN's obJec
tive IS to develop durum germplasm mcorporatmg
hIgh and stable produCtivIty, better quahty, and reSIS
tance to mam abIOtic (drought, cold) and bIOtiC
(HeSSIan fly, septona, root rot, tan spot, powdery
ml1dew) stresses preval1mg m dry areas of the regIOn
Transfer of technology activItIes and SOCIOeconomIC
studIes were strengthened m 1998 especIally assess
ment of on-farm tradItIOnal durum processmg tech
mques (for couscous,} ike, burgul, and bread)

The SOCIOeconomIC sub-network of WANADDIN
held ItS first semmar m January 1998 m Tums to pre
sent results of on-farm surveys undertaken, reVIew
the progress of economIC Impact assessment of
durum Improvement research m the five participatmg
NARS, and develop a two-year (1998 and 1999)
workplan

The last Research AdVISOry CommIttee (RAC)
and NatIOnal Steenng CommIttee (NSC) Meetmgs of
the first phase were held m December 1998 m
Zaragoza, Spam, on CIHEAM campus

Other Collaborative Projects

ICARDA collaborates WIth Morocco and TumSIa m
developmg a farmer-partIcIpatory approach to barley
breedmg The project, financed by IDRC, mvolves
farmers m margmal areas m the evaluatIOn and selec
tIon of early breedmg matenal WIth a VIew to devel
opmg cultIvars that are speCIfically adapted to mar
gmal condItions and that meet farmers' deSIred char
actenstIcs LIbya, Morocco, and Tumsia partICIpate m
the EcoregIOnal Program on On-Farm Water
Husbandry, Implemented by ICARDA InformatIOn
on aval1able water resources has been collected
IndIgenous water-harvestmg techmques (cIsterns,
underground channels, contour terracmg, levees)
have been mvestigated and recommendatIOns made
for theIr Improvement
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CollaboratIOn with Mauntanla

The year wItnessed the InItIatIOn of collaboratIon
with MauntanIa In March 1998 a MauntanIan
DelegatIon headed by the MInIster of Rural
Development and EnvIronment vIsIted ICARDA at
the inVItatIOn of the DIrector General Two ICAROA
mIssIons vIsIted MauntanIa In Apnl and November
1998 to develop a collaboratIve research program
Based on NARS prIorItIes and field mISSIOns
re'>earch concept notes were developed by NARS and
ICARDA sCIentIsts on lITIgated agrIculture raInfed
agncultural systems, agro-sylvlpastoral systems,
oasIs productIon systems, technology transfer, and
Impact analySIS CollaboratIve research IS expected to
be InItIated In 1999

CoordmatlOn Meetings, Workshops,
and TraIning Courses
The maIn actIvItIes undertaken dUrIng the year were
reviewed dunng the Annual ICARDAINARS
CoordInatIon MeetIngs, held In September In LIbya
AlgerIa Morocco and TUnISIa, and the ICAROAI
North AfrIca RegIOnal CoordInatIOn MeetIng, held In
October In Hammamet, TUnIsIa At these MeetIngs,
the major changes In emphasIs In research programs
outlIned In ICARDA's 1999-2001 MTP were dIS
cussed to develop plans for ImplementatIOn Eleven

ICAROA sCIentIsts and representatIves of the NARS
of the four countnes attended the RegIOnal
CoordInatIOn MeetIng Dr A AlaoUl, ICARDA BOT
member, attended the openmg and cloSIng sessIOns of
the Morocco meetIng The Annual CoordmatlOn
Meetmgs were a good opportUnIty for presentIng and
dISCUSSIng Ideas for project proposals to be developed
and submItted to potentIal donors New areas of col
laboratIOn were IdentIfied, IncludIng bIOtechnology
water and natural resource management, gender
Issues commumty approach, and bIOdIversIty
conservatIOn

PotentIal projects were presented and thoroughly
dIscussed, mcludmg those on sustamable manage
ment of the agro-pastoral resource base m the OUJda
regIOn (Morocco) m collaboratIOn WIth the SWISS
Agency for Development and CooperatIon (SOC)
the Oat and Vetch Network (REMAV), rural develop
ment projects m Morocco (Rlf and Ifrane) a regIOnal
IPM project on cereal and food legume pests m North
AfrIca, HeSSIan fly management through bIOlogIcal
control and host-plant reSIstance, Integrated manage
ment of Septorza spp on wheat m North AfrIca, and
two bIOtechnology projects development of bIOtech
nologIcal resources In the Arab States, and develop
ment of bIOtechnologIcal research m North AfrIca

Two workshops were held In TUnIS a
WANAOOIN SOCIOeconomIcs Workshop In January
and the Mashreq/Maghreb PolIcy and Property RIghts

Participants In the North Afnca/ICARDA Regional Coordination Meeting



Workshop m November A Durum TravelIng
Workshop (WANADDIN) was held m Morocco m
Apnl and trammg courses on SCIentIfic Wntmg
(WANADDIN) m February, Processmg and
EconomICS of Seed ProductIOn m MarchiApnl, and
On-Farm Expenmental StatIOn OperatIOn
Management m October

Three trammg courses/study tours were conduct
ed m Tumsla m collaboratIon wIth INAT, for the
World Bank/EgyptIan Government Matrouh Resource
Management Project (MRMP) staff on And Zones
Agncultural Development Ramfed Orchards
EstablIshment and ProductIOn, and Water Harvestmg
In Dry Areas

Other actIvItIes mcluded partIcIpatIOn m the fol
lowmg regIOnal events m Tumsia INAT SymposlUm
on Prospects for Sustamable Agncultural
Development FAO RegIOnal Meetmg of Plant
ProtectIon SCIentIsts from North AfrIca, UNESCO
BIOdIversIty Workshop, RegIOnal Expert Group
Meetmg on the PromotIon ofArab CooperatIon m the
ProtectIon of BIodIversIty, orgamzed by the Arab
League EducatIonal Cultural and SCIentIfic
OrgamzatIOn (ALECSO), and the Conference on the
Role of Agncultural Development m Improvmg the
Industnal Sector m Arab CountrIes m LIbya

Nile Valley and Red Sea
Regional Program
The NIle Valley and Red Sea RegIOnal Program
(NVRSRP), operatmg from ICARDA s RegIOnal
Office In Cairo Egypt IS based on tnpartIte collabo
ratIOn among the NARS of the NIle Valley and Red
Sea countnes (Egypt Entrea EthIOPia Sudan and
Yemen) ICARDA and donors (the European Umon,
the Netherlands and the World Bank) It covers
major cool-season food legumes and cereals m these
countnes Resource management IS an Important
component of the actIvItIes m Egypt A RegIOnal
Networks Project aims to strengthen baSIC and
applIed research to solve problems of common mter
est to the countnes of the regIOn NVRSRP IS also
mvolved m adaptIve research and m mtegratmg
research WIth development through the Matrouh
Resource Management Project (MRMP) m Egypt and
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the Agncultural Sector Management Support Project
(ASMSP) m Yemen

RegIOnal Networks

Wheat Rusts Nernork Forty-mne leaf rust and 57
stem rust pathotypes have been IdentIfied durmg the
past SIX groWIng seasons m Egypt EthIOpIa Sudan
and Yemen The most effectIve leaf rust reSIstance
genes at the seedlIng and adult stages have also been
IdentIfied Stem rust gene Gtl was the most effectIve
at both stages whIle three other genes were effectl\ e
only at the seedlIng stage

WIlt and Root-Rot Diseases Nernork for Cool
Season Legumes EIght Isolates belongmg to one
race were IdentIfied m Sudan Three races were
determmed m dIfferent parts of Egypt and three m
EthIOpIa Screemng of chIckpea for wIlt/root rots
resulted m the IdentIficatIOn of two lInes that proved
reSIstant across the three countnes PromISIng results
were obtamed on the mtegrated management of
wIlt/root-rot dIseases ApplIcatIOn of fungICIde WIth
early sowmg and a reSIstant vanety gave sIgmficantly
hIgher crop yIelds m Egypt and Sudan Use of
RIzolexiBenlate (tolochofos-methyllbenomyl)
reduced dampmg-off m faba bean, chIckpea, and
lentIl Frequent IrngatIOn reduced dIsease mocula In
Sudan delayed sowmg reduced dIsease mCIdence,
and seed dressmg WIth fungICIde was effectIve m the
control of WIlt and root rots of chIckpea

AphldsNIruses Net\\'ork Twelve lInes of wheat
from two dIfferent crosses proved to be resIstant to
Schlzaphls grammum under greenhouse condItIOns
EnvIronmentally safe chemIcals, mcludmg JOJoba 011
exhIbIted hIgh effectIveness m controllmg
Rhopaloslphum padl aphIds m wheat m Egypt In
EthIOpIa, two sprays of Pmmor (pnmicarb) at the
rate of 0 1% effectIvely controlled ACyrthoslphon
plsum m field pea and mcreased yIeld Gaucho (ImI
daclopnd) 70% and neem seed extract were also
effectIve The economIC threshold level (ETL) for
AphiS cracclvora m faba bean vanety GIza 2' m
Egypt was determmed at 43 aphIds/shoot In
EthIOpIa three years' results showed that ETL for A
plsum m field pea vanety 'ArSI' was 40--45% mfesta
tIon level Twenty-two bread wheat genotypes and 20
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barley genotypes were found tolerant to barley yel
low dwarf ViruS (BYDV) m Egypt Resistance to
FBNYV m faba bean has been elusive so far but
rogumg, sowmg m early November and msectIclde
spraymg decreased mfectIOn

Thumo-Tolerance m Wheat Net\\'ork About 350
wheat crosses were made to accumulate desirable
genes for heat tolerance m commercial cultIvars
Segregatmg populatIOns were dlstnbuted and evaluat
ed m collaboratmg countnes (Egypt, Sudan, and
Yemen) Promlsmg lines were selected for further
evaluatIOn A wheat screenmg nursery for heat toler
ance conslstmg of 110 entnes of advanced lines and
released vanetIes m Egypt and Sudan was evaluated
Promlsmg matenal was further tested m yield tnals m
10 environments m Egypt, Sudan, and Yemen Seven
genotypes gave mean yields greater than those of the
checks across all environments The results from
morpho-phYSIOlogical character studies mdlcated that
gram yIeld under heat stress IS hIghly assocIated wIth
high bIOmass productIOn, canopy temperature depres
SIOn, number of heads per umt area, kernel weIght,
and slightly later matunty

Drought and Water-Use Efficlencv Network A
screenmg nursery conslstmg of 110 wheat genotypes
assembled from the natIOnal programs' advanced
lines and released cultIvars was evaluated at eIght
locatIOns m Upper Egypt, Sudan, and Yemen
Promlsmg lines were further tested m a regIOnal yIeld
tnal across locatIOns Seven genotypes proved to be
tolerant to mOIsture stress Their gram yIelds ranged
from 6 to 6 8 t/ha m Egypt, 2 2 to 2 6 t/ha m Sudan,
and 2 4 to 2 8 t/ha m Yemen

~OClOeconomlc Studle~ Network AdoptIOn studIes
revealed that farmers' adoption rates of the proposed
technologIes were moderate to hIgh dependmg on the
technology component, and that productivIty was
highly related to the level of technology adoptIOn
Mam constramts IImltmg farmers' adoption are relat
ed to farmers' lack of access to mputs, SOCIOeconom
IC factors such as age, educatIOn, and Importance of
the crop to farmers, and lack of feedback to
researchers or to the performance of dIfferent tech-

nology components under alternative field condItions
Impact assessment studies showed that the proposed
technologIes contrIbute consIderably to the Improve
ment of rural commumty mcome and natIOnal food
secunty as a result of the good yIeld gams realIzed,
to farmers' hIgher mcomes, and to higher natIOnal
productIOn of target crops, which would result m
lower Imports and hIgher self-sufficIency ratios

Policy analysIs mdICated that proposed technolo
gIes were economically effiCIent under the open mar
ket changes whIch the four countnes are expenenc
mg There IS a tendency towards a more ratIOnal use
of some mputs, especially chemicals m Egypt
Gender analysIs revealed that women playa consid
erable role m agncultural productIOn, suggestmg that
research and technology transfer should take account
of possIble gender differentiatIOn m specific agncul
tural activIties

CoUaborabonatNabonaland
RegIOnal Levels

To enhance coordmatIOn at the natIOnal level, several
natIOnal workshops were conducted These covered
lentil and chickpea m EthIOpIa, and resource manage
ment, data handlmg and computer applicatIOn m
Egypt Annual National CoordmatIOn Meetmgs were
held m EthIOpia m May, Sudan m August, and Yemen
and Egypt m September

To enhance mter-regIOnal cooperatIOn, four
regIOnal travelIng workshops were orgamzed m 1998
The one on wheat was held m Sudan m February, and
participants vIsited farmers' fields m the northern and
central parts of Sudan A regIOnal cereals travelIng
workshop was held m Yemen m March, m which par
ticipants from Egypt and ICARDA, accompamed by
their Yemem colleagues, vIsited farmers' fields m the
northern, central, and soud'ern highlands and
observed the heavy mfectIOn of yellow rust as well as
the Improved entrIes which showed a high level of
resistance to the disease A regIOnal travelIng work
shop on food legumes was orgamzed m Egypt m
March WIth participants from EthIOpia, Sudan
Yemen, and ICARDA, they vIsited demonstratIOns m
farmers' fields and research conducted at the statIOns,
and observed mterestmg newly released matenals



such as the chocolate spot reSIstant lInes 'GIza 461'
and 'X-843 and the newly released early-maturIng
faba bean lIne 'GIza 716 to precede cotton In rota
tion Another\\- orkshop was conducted In EthIOPia In
October WIth partICIpatIOn from Egypt and ICARDA
VISItS covered the major productIOn areas east and
southeast of AddIS Ababa and Included VISItS to farm
ers fields and research statIOns

Sudanese farmers In their wheat field where the recom
mended productIon package has been successfully
Implemented

The NVRSP RegIOnal CoordInatIOn Meetmg was
held at ICARDA headquarters In Aleppo SyrIa, In
September WIth partIcIpatIon of over 75 SCIentists
from the four countrIes The meetmg gave an oppor
tUnIty for the sCIentists to see the recent develop
ments at ICARDA VISIt ItS facIlIties and mteract
WIth SCIentIsts at the Center Exchange of sCIentific
VISItS withm the Problem SolVIng RegIOnal Networks
Project armed at e'\.changmg experIence evaluatmg
germplasm and developmg future strategy of the
project

Human Resource Development

Several national and regIonal trammg workshops
courses, and mdividual trammg were organIzed
RegIOnal trammg courses mcluded IPM of aphIds and
vIruses Impact assessment methodology and gender
Issues, WIlt and root rot dIseases, and trammg m the
use of AGROBASE software WIth partICIpatIOn from
North Afncan countrIes EIghty-four SCIentists from
the four countnes mvolved m the RegIOnal Networks
Project partICIpated In these actIVIties, 16 m short
trammg courses 10 as VIsltmg SCIentists, 32 m meet-
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mgs and conferences and 26 m workshops Out of
the 123 EthIOpian SCIentists mvolved m the project
actiVIties 72 attended m-country traInmg courses 50
partICIpated m meetmgs and conferences and one
completed an MSc degree In Egypt 355 researchers
from dIfferent discIplmes mcludmg cereals food
legumes and resource management partIcIpated In
these actIv ItIes In Yemen 120 researchers attended
varIOUS short-term trammg courses and 14 are recelv
mg MSc and PhD degree traInIng under ASMSP

The first Issue of the NVRSRP Ne\\-sletter \\-as
pubhshed for enhancmg regIOnal cooperatIon and
exchange of research results and methodology

ICARDA-Yemen

ICARDA contmued Its collaboration\\- Ith the
AgrIcultural Research and ExtenSIOn AuthOrIty
(AREA) Yemen In the Research Component ot the
AgrIcultural Support Management Sector Project
(ASMSP), funded by the YemenI Government
through a World Bank loan A major component of
the work was the technIcal assIstance m Implementa
tIOn of research, partIcularly through the partIcIpatory
farmmg systems approach, to strengthen researcher
extensIOmst~farmerhnkages thereby acceleratmg the
development and adoption of technologIes

Progress was made m reVItalIzatIOn of agrIcultur
al research actIVItIes m Yemen The Agncultural
Research Strategy document was finalIzed and pub
hshed dunng the year, but ImplementatIOn of the new
strategIC VISIOn reqUIred several orgamzatIonal
adjustments to make agrIcultural research more effec
tive effiCIent, and natIOnally coherent For the tranSI
tion perIod, the ICARDA team assIsted AREA m
prepanng a Medmm-Term Research Plan (MTRP) for
ImplementatIOn dunng 1998-2000 by the regIOnal
research statIOns

Adaptive research through the RapId Impact
Program (RIP) was expanded to the Generahzed
RapId Impact Program (GRIP) to transfer Improved
technologIes to farmers and create rapId Impact on
farmers prodUCtiVIty and mcome NInety technolo
gIes were tested/demonstrated on farmers' fields dur
Ing 1998 A problem-solvmg and farmer-partICIpa
tory farmIng systems approach was followed for the
ImplementatIOn of GRIP activIties ThIS promoted
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commumty partIcIpation In technology testIng and
evaluatIon faclhtatIng qUIcker adoption In 1998,
farmers adopted some of the technologIes Introduced
dUflng 1997 on a WIder scale Faba bean vanetIes
<;elected from lCARDA matenal whIch AREA has
recently released, gave more than 150% yIeld
Increase and most of the farmers In the area decIded
to adopt these vanetles next season VIsItIng pohcy
makers and donors have greatly apprecIated the suc
ce<;s of GRIP v.hlch has lenewed theIr confidence In
AREA The program IS also generatIng feedback for
researchers to Improve theIr on-statIOn resemch
agenda

'llgmficant progress has been made In the use of
PartIcIpatory Rural Assessment (PRA) methods
Rese'lr",hers have u!:>ed WIth assIstance of ICARDA
team vanous techmques In dIagnosIs of farmer prob
lems plannmg ImplementatIOn and evaluatIOn of
research actIvItIes Most of the on-farm tnals were
conducted under farmers management condItions
and the full methodologIcal cycle of a farmmg sys
tem!:> approach to research and extensIOn has been ml
tlated at three pIlot sItes

Ai:> part of research capacIty buIldIng a senes of
con!:>ultatlve meetIngs workshops and m-country
traInmg WOI kshops v. el e conducted on vanous
themes and dlsclphnes, IncludIng statistical desIgn
and analySIS of agncultural expenments sCIentific
""fltIng, and partIcIpatory farmIng systems approach
methodology and long- and short-term trammg and
!:>tudy tours v. ere orgamzed for key AREA personnel
Fourteen researchers are receIvIng MSc and PhD
traInIng

ICARDA contmues to support AREA m research
on the management of mountam terraced fanmng
Sy stems IndIgenous techmcal knowledge and farm
ers InnovatIOns m the Central HIghlands have been
documented

ICARDA contmued to provIde techmcal aSSIS
tance for systematic genetic resources conservatIOn
under the UNDP SustaInable EnVIronment
Management Project A draft strategy papel for plant
blodl\,erslty consenatlOn In Yemen was prepared
ICARDA ""as also Involved In strengthemng the seed
sector In Yemen and played a major role m IInkmg
Yemen to the Cereals and Legume ASIa Network
(CLAN) coordmated by ICRISAT

West Asia Regional Program
The West ASIa RegIOnal Program (WARP) promotes
regIOnal cooperation m research trammg, and Infor
mation dIssemmatlOn m Cyprus Jordan, Iraq,
Lebanon, Syna and the lowlands of southern Turkey
The major emphaSIS of the Program IS on the
Improvement of farmmg systems m the 200-450 mm
ramfall zone The regIOn IS charactenzed by a lImIted
agncultural resource base, shortage of water WIth
hIghly erratIc ramfall over time and space and hIgh
population growth

Collaborative Projects
The regIOnal adaptive research program for the devel
opment ofmtegrated crop/lIvestock production (the
Mashreq/Maghreb Project), funded by AFESD,
IFAD, and IDRC was extended for a four-year
second phase startmg In July 1998 The 1997/98
season was a transItional penod, bndgmg Phase I of
the Project WIth Phase II In Phase II greater mtegra
tIon of the research WIll be achIeved through a shIft
m the scale of technology testmg to the commumty
level Technology transfer, SOCIOeconomICS, and polI
cy and property nghts Issues WIll be mtegrated across
agroeco10gIca1 zones and dISCIplInes wlthm a com
mumty approach

Substantial support was also prOVIded m areas of
cntIcal Importance to the West ASIa countnes through
other projects such as water harvestmg m WANA
Improvmg barley under dry condItIOns, and produc
mg and usmg multI-purpose fodder shrubs and trees

CollaboratIOn at National and
Regional Levels
Four coordmatIOn meetmgs were orgamzed WIth the
natIOnal programs of Syna, Jordan, Iraq, and Cyprus
ICARDA held ItS first coordmatlOn meetmg and
SIgned a new agreement WIth Cyprus Cooperation
WIth Lebanon was reVIewed WIth a vIew to further
strengthen It As part of Phase II of the
MashreqlMaghreb Project several meetmgs were
held (1) two m Lebanon where more than 100 farm
ers and sheep herders partICIpated m addItIOn to
natIOnal researchers from vanous collaboratmg mstI
tutIOns, hIgh offiCIals, polIcy-makers, and exten-



SlOnIStS (2) two m Iraq m which 70 farmers and
researchers from IPA and ICARDA attended and (3)
three m Syna which were attended by the
Mashreq/Maghreb project team and a number of
farmers In all these meetmgs farmers mteracted with
the researchers extenSlOnIsts and policy-makers and
expressed their views on a number of technIcal Issues
and their relationship with policy and property nghts
A natIOnal travelmg workshop was held In Iraq In

which more than 100 farmers and techmclans particI
pated Several tOpiCS mcludmg the use of vetch m
rotation with barley as a feed source for sheep were
discussed and large-scale on-farm demonstrations
were conducted Some of the farmers have started to
produce vetch seed and were willing to share It with
other farmers In the area

The Mashreq/Maghreb Project m Lebanon con
ducted a travelmg workshop m north Lebanon which
was attended by 45 mdlvlduals representing farmers,
techmcIans and sCientists from ICARDA, ARI, and
UNIRDP Baalbeck-Hermel project Participants VIS
Ited the tnal and demonstratIOns and witnessed the
advantages of the technology package for barley
Improvement developed by the project Farmers also
participated m the evaluation of the different barley
lmes mtroduced by the project and by the JOint
ARI/ICARDA collaborative program

A workshop on policy and property nghts
research was organIzed m July at IPA Agncultural
Research Center m Baghdad, Iraq The workshop was
attended by the Mmlster ofAgnculture, sCientists
from ICARDA, the Mmlstry ofAgnculture IPA
Agncultural Research Center, HIgher CommissIOn
for Agnculture, and UmversltIes of Baghdad and
Mosul and hlgh-rankmg officials from the MInIstry
ofAgnculture The workshop discussed the Impact of
domestic pnce reforms on agncultural sector, market
liberalizatIOn m WANA and ItS Impact on low-ramfall
areas, effect of property nghts In the low-ramfall
areas of WANA, and Impact of GATT on the agncul
ture sector In the Arab World

Collaboration between countnes m the regIOn
mcluded exchange of germplasm, techmcal meetmgs
as well as VISitS and participatIOn m workshops on
seed productIOn technology Impact, livestock pro
duction under climatic uncertainties, conservation
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and sustainable use of plant genetic resources and
water use

To start Implementmg of the second phase of the
project and develop workplans, NatIOnal
CoordmatIon Meetmgs were organIzed m the
Mashreq countnes (Iraq Jordan, Lebanon and Syna)
for the project teams and several farmers This partic
Ipatory approach IS one mechamsm for the Imple
mentation of project activIties The first RegIOnal
Techmcal PlannIng and CoordmatIOn Meeting and
the Steenng Committee Meetmg for Phase II held m
Hammamet Tumsla were attended by researchers
from the countnes mvolved and ICARDA Dunng
these meetings which marked the start of Phase II,
workplans were presented with a view to enhancmg
mtegratIOn between the countnes and the reglOnality
of the project

CollaboratIOn between West ASia and North
Afnca was strengthened through the Mashreq/
Maghreb Project Cactus production technologies
developed m the Maghreb countnes are now bemg
transferred to the Mashreq countnes Farmers as well
as sCientists and the DG of the NatIOnal Center for
Agncultural Research and Technology Transfer
(NCARTT) m Jordan vIsited TumsIa In order to get
acquamted with this technology Jordan IS now pro
motmg cactus cultivatIOn as a means to secure alter
native feed sources, and at the same time combatmg
land degradation Lmkages were developed with the
Arabian Pemnsula regIOn through exchange of VISitS
and expenence on crop/livestock mtegratIOn and
production

CollaboratIOn with Other
OrganizatIOns

A program of cooperatIOn on the Techmcal and
Economical Assessment of On-farm Water Use
Efficiency In the regIOn was mltIated with the
Economic and Social CommiSSIOn for Western ASia
(ESCWA) Techmcal backstoppmg m the form of
short consultancles contmued to be provided to the
Jordan And Zone ProductiVity Project (JAZPP) and
to the IFAD-funded Agncultural Research
Management Project m Jordan CollaboratIOn with
IFPRI continued through the Mashreq/Maghreb
Project
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Human Resource Development
Re~earchers and techmclans from natIOnal programs
participated 10 vanous regIOnal tram109 courses orga
OILed 10 the regIOn and/or at ICARDA headquarters
hve graduate students from West ASia are worklOg
for their MSc degree under Jomt supervIsIon of
ICARDA and NARS SCIentists Furthennore
(CARDA has been outsourclOg and/or subcontractmg
natIOnal e'\.pertlse to provide targeted tramlOg to other
natIOnal programs In thIs regard young SCIentists,
extenslOmsts and farmers from the IFAD-supported
project 10 Egypt Newlands Agncultural Services are
belOg tramed by local experts at NCARTT 10 Jordan
on modern IrngatlOn techmques 10 Improved mten
Slve agncultural systems

Arabian Peninsula Regional
Program
The ICARDA Office of the AJabIan Pemnsula
RegIOnal Program (APRP) 10 DubaI whIch was for
mally opened 10 January 1997 was further strength
ened 10 1998 wIth the recrUItment of a protected agn
culture specialist and a waterhrngatlOn specIahst
APRP has four malO research themes (I) rangeland
shlllbs Irngated forages and hvestock (11) protected
agnculture (III) abIOtic stresses and (IV) on-fann
water-use and IrngatlOn management

The RegIOnal Techmcal Coordmatlon Meetmg
(RTC M) and the RegIOnal Steenng CommIttee
Meetmg (RSCM) were held 10 Manama Bahram 10

May All the Steermg CommIttee members from each
of the seven Arabian PenInsula countnes (Bahram
KU'Nalt Qatar SaudI ArabIa the Sultanate of Oman,
the Umted Arab EmIrates and the Repubhc of
Yemen) attended as well as techmcal staff, sCIentists
and management personnel from ICARDA 10 addI
tIOn to a representatIve from AFESD the major
donor Results of the work from the past season were
presented and evaluated at the meetIngs and the
1998/99 workplans and budgets were developed and
subsequently approved by the RegIOnal Steenng
CommIttee

An InternatIOnal Workshop on Protected
Agllculture In the Arabian Penmsula was held 10

Doha Qatar, whIch covered state-of-the-art of the
major components of protected aguculture, mc1udlOg
greenhouse deSIgn structure and covenng matenals
glowmg systems 10 relatIOn to water-use effiCIency
fertlgatlOn and postharvest technology mtegrated
plant productIOn and protection and regIOnal net
work109 for the exchange of e'Cpenence and mfOlma
tlOn The recommendatIOns of thIS Workshop fOl1ned
the baSIS for both ImmedIate and long-tern1 strategIes
for protected agnculture development 10 the Arabian
Penmsula The Workshop was funded by AFESD
IFAD and FAO and was orgamzed locally by the
Mlmstry of Mumclpal AffaIrs and Agnculture 10

Qatar and ICARDA FIfteen natIOnal sCIentists and
12 regIOnal and mternatlOnal e'Cperts partIcIpated A
regIOnal protected agnculture network us109 a home
page on the Internet has been developed to maXImIze
collaboratIOn among researchel s, SCIentists and
extensIOn staff

To enhance human Iesource development 10 agn
cultural research five regIOnal tram109 courses wele
conducted on FIeld Plot Techmques Data AnalySIS
and PresentatIOn and SCIentific Wntmg (Qatar)
Germplasm CollectIOn and Mamtenance (DAE)
Irngatlon and FertlgatlOn (SaudI Arabia) Seed
Technology and ProductIOn (Oman) and Insect
Taxonomy and Integrated Pest Management (Oman)
All five speclahzed trammg courses were gIven both
10 ArabIC and Enghsh by ICARDA sCIentists and
other regIOnal and mternatlOnal experts A total of
83 natIOnal sCIentIsts wele tramed

Followmg a trammg program on germplasm col
lectIOn and gene bank management 10 March 10 the
SharJah EmIrate plant and seed collectIOn mISSIOns
were undertaken 10 the DAE, Oman, and Yemen A
major objective of the collectIOn mISSIOns was the
trammg of counterparts from the Mlmstry of
Agnculture and Flshenes, DAE and the Dllectorate
ofAgncultural Research Oman, on germplasm col
lectIOn techmques The seed of 182 accessIOns col
lected from DAE and Oman IS currently stored In the
gene bank at ICARDA headquarters due to the lack
of adequate m-country faclhtIes The accessIOns from
Yemen are stored 10 the recently developed gene
bank at AREA A database and herbanum specimens
were also prepared Several addItional days were
spent 10 the DAE collectmg bulk seed samples of



Important forages for storage and multiplicatIOn
Fmally a small gene bank was developed m the UAE
tor these seeds, whIch wIll be used m experIments m
the tollowmg seasons

CollaboratIOn 'W Ith the Faculty ofAgrIcultural
SCIences at the UAE UnIVersIty mAl-Am mvolves
measurement ot the nutrItive value of five of these
mdlgenous forages In Situ The water-use effiCIency
ot current torage systems 1'; bemg measured m
KU'WaIt Oman UAE and Yemen

A survey of all seven ArabIan Penmsula countrIes
v,as completed by an lCARDA agroclImatologist and
hIS re\lIev, Status ot Agroecologlcal CharacterIZatIOn
m the Arabian Penmsula was published and present
ed at the RTCM m Bahram m May

Highland Regional Program
The HIghland RegIonal Program (HRP) WIth ItS
regIOnal office m Ankara Turkey coordmates and
promotes actiVIties on research, trammg and mfor
matIon dIssemmatIOn m the hIghland areas (over 700
meters above sea level) of West ASIa (AtghanIstan,
Iran PakIstan and Turkey) and North AtrIca
(AlgerIa Morocco and TUnISia) The regIOnal pro
gram tor Central ASIa and the Caucasus (CAC)
assumed responsIbIlity for the hIghland areas ot the
CAC regIOn m July 1998 (see page 64)

CollaboratIve research and trammg actiVIties
were Jomtly caITIed out for the hIghland areas WIth
NARS trom Turkev and Iran CollaboratIOn was also
mamtamed WIth NARS m PakIstan AtghanIstan and
Morocco

Turkey

ThIrteen research actIvIties were Jomtly conducted by
NARS researchers m Turk.ey and theIr ICARDA part
ners These mvolved crop Improvement, WIth empha
SIS on cold tolerance (for durum and bread wheat
barley lentil chIckpea vetch and chicklIng) crop
modelIng crop dl\,erSIficatIOn and on-farm technolo
gy adoptIOn supplementary lITIgatIOn range rehabIli
tatIOn and management seed production, and sheep
l1nprovement The mformatIOn generated through
these Jomt actiVIties IS used by the NARS to develop
Improved technologIes for TurkISh farmers, to adopt
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and by ICARDA SCIentIsts to further Improve theIr
germplasm for speCIfic traIts

Central Research In~tItute for Field Crops
(CRIFC)/ICARDA CollaboratIOn Work contInued
WIthIn the Jomt project launched In 1995 for the
rehabIlItatIOn and Improved management ot commu
nal rangelands m Central AnatolIa Successful reha
bIlItatIOn of rangelands has been achIeved WIthIn the
last three years, In one VIllage The project yIelded a
wealth of mformatIon on plant dIversIty and dry
matter yIeld Increase (by 200-300%), and on SOCial
and economIc aspects of the communal pastures The
project has dIrect relevance to a new law In Turkey
for rangeland rehabIlItatIOn and utIlIzation whIch
proVIdes tor the establIshment of a specIal fund to
support rangeland development projects m the
country

CollaboratIOn between researchers of CRIFC and
ICARDA led to the testIng ot annual forage legumes
m dIfferent growmg condItIOns In Central and
Eastern AnatolIa HungarIan vetch and hairy vetch
were found to be partIcularly adapted to cold enVI
ronments Seed of Improved breedIng lInes IS bemg
shared WIth Interested CAC countrIes Work contIn
ues on turther Improvement of cold-tolerant species
for earliness to ensure good yIelds In dner
enVIronments

A dIsease survey In different areas of Turkey was
organIzed by HRP and CRIFC In June 1998 The
major dIsease observed throughout the survey was
yellow rust on bread wheat and to a lesser extent on
durum wheat SeptorIa blotch on wheat and scald on
barley were also serIOUS dIseases Symptoms of root
rot were observed on both wheat and barley and
symptoms of cereal cyst nematodes were eVIdent In a
few fields Ascochyta blIght was severe on early
planted chIckpea

Turke,/CIMMYT/ICARDA InternatIOnal Wmter
Wheat Impro\ement Program (lWWIP) The pro
gram contInued to strengthen partnershIp between the
three Involved Institutions, and WIth collaboratIng
NARS In the CWANA regIOn Germplasm IS devel
oped In Turkey and SyrIa, and testmg IS largely done
m Turkey before It IS dIspatched to a large number of
SItes In the regIOn FIve mternatIOnal nurserIes were
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"ent to around 30 cooperators wlthm CWANA fOt In

\ttll testmg and selectIOn by NARS The germplasm
IS shared wIth cooperators on the baSIS of a CGIAR
Matenals Transfer Agreement The three partners of
lWWIP establtshed an expanded Seed Umt and stali
ed the preparatIOn of a Seed Health Laboratory at
Konya Agncultural Research InstItute to ensure
healthy wheat seed for the mternattonal nursenes sent
from Turkey to the CWANA regIOn

,,\"'-\ Dnland Durum Impro\ement Nemork
(" -\"lADDI'\) Wlthm thIS IFAD-funded project,
Turk.lsh researchers tested durum wheat germplasm
m dIfferent envIronments of the hIghlands m Turkey,
with partIcular emphasIs on germplasm Improvement
for drought and cold tolerance and for gram quahty
Se\ en advanced breedmg Imes were Identtfied for
future regIstratIOn SOCIOeconomIc surveys were car
ned out mvolvmg farmers m Central North-Central
and Southeastern Anatolta, to mvesttgate problems
related to falm sIze farm mcome, avaIlable technolo
gy and use of productIOn mputs Seed was dlstnb
uted m five dlstncts to farmers who planted theIr
seed m demonstratton fields totalmg 258 ha Results
showed a consIstent supenonty of the new culttvars
C-1252 and 'Klzlltan 91 over the older culttvars
Kunduru 1149 and 'Cakmak 79 , WIth a yield

advantage varymg between 12% and 100%

~outhea~tern L\.natoha Project (GAP) ThIS project
alms at sustamable development of the southeastern
regIOn of Turkey mcludmg the dIverSIficatIOn and
Improvement of agnculture and welfare of the rural
commumtles m the GAP regIOn A team of GAP offi
CIals and sClenttsts vIsIted ICARDA headquarters m
Apnl 1998 to observe research/trammg acttvlttes and
faclllttes followed by a VISIt of GAP PreSIdent to
lCARDA to dISCUSS collaboratIOn In June, a team of
ICARDA sCIentists vIsIted GAP RegIOnal
Headquarters at Sanlturfa to observe lITIgated and
ramfed agnculture actlvlttes and VISIt the GAP
research statIOn at Koruklu and the Ceylanpmar State
Farm A Memorandum of Understandmg (MOU)
between GAP-RDA and ICARDA was SIgned
between GAP and ICARDA m June 1998 The MOU
calls for collaboratIOn m research technology trans-

fer, and strengthenmg human resources for rural and
agncultural development m the GAP regIOn

Human Resource De"elopment SIxteen researchers
from Turkey attended speclahzed trammg courses m
dIfferent research areas e g water resources manage
ment, seed health, seed productton, and food legume
breedmg and pathology Two others pursued theIr
PhD research programs on durum wheat breedmg and
bIOtechnology m TurkIsh UDlverslttes Seven sClen
ttsts were sponsored to attend workshops confer
ences and sClenttfic meetmgs m Central ASIa NIger,
Canada and UK VIsItors to Turkey from other coop
eIatmg mstttutlOns observed germplasm of ICARDA
mandate crops, attended conferences deltvered tram
mg, proVIded consultancy and adVIce and conducted
collaborattve research, dIsease surveys or msect col
lectIOn m Turkey

A travelmg workshop on wmter wheat Improve
ment was orgamzed m UzbekIstan, Kyrgyzstan, and
Kazakhstan m June 1998, WIth the partlclpatton of 22
SCIentIsts from CWANA and 12 from ICARDA
CIMMYT, the World Bank, and the USA Workshop
parttclpants vIsIted laboratones research plots, and
farmers' fields m the three countne~ exchanged SCI
entIfic vIews and mformatton on breedmg agronomy,
and pathology, and dIscussed strategIes and actIOns
for strengthenmg regIOnal collaboratIOn for the
Improvement of wheat productIVIty m the patilCIpat
mg countnes

Iran

Iran/ICARDA Collaboratl\,e Project InternatIOnal
nursenes of ICARDA-mandated crops were sent to
dIfferent research centers/mstttutes m Iran Three
wheat breedmg hnes were proposed for release m the
cold-wmter, ramfed areas of the country The new
culttvars possess better resIstance to yellow rust and
bunt, and have hIgher than or eqUIvalent gram yIeld
to the WIdely grown local culttvar 'Sardan

Surveys of chIckpea and lentIl dIseases m the
drylands of Iran were conducted m the 1997/98 sea
son Surveys on ascochyta bhght and fusanum WIlt
were conducted m East and West AzerbatJan
provmces m 65 and 88 farmers' fields m each regIOn,



respectIvely Both diseases need speCial consideratIOn
m breedmg programs The mCldence and seventy of
the diseases were determmed and summanzed by
provmce or region as appropnate Disease-hot spots,
especially for fusanum wilt were Identified for use
m field screemng

Research on Oilseed crops showed good potentIal
tor mtroducmg sunflo", er safflower, and rapeseed m
ramfed areas of Iran Sunflower cultIvars were IdentI
fied that have good performance m the Gachsaran
area where they could be successfully grown As m
cereals substantial yield mcrease of rapeseed was
obtamed With one lITIgatIOn at plantmg tIme m the
Sararood area

Human Resource De"elopment Two m-country
trammg courses were conducted m June one on seed
processmg and seed quality, attended by 13
researchers and another on the applicatIOn of molec
ular marker technology, attended by 18 researchers
Long-term trammg at ICARDA (4 months) was
offered to two researchers Eleven researchers were
tramed at ICARDA m speCialized dlsclplmes Nme
ProvmcIaI Directors General ofAgnculture VISited
ICARDA for one week Fifteen Directors of
ProductIOn ViSited ICARDA to get acquamted With
new technologies and the mechamsms of their trans
ter to farmers One-hundred progressive farmers VIS-
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Ited ICARDA to see ne", productIOn technologies for
dry farmmg One researcher VISited Turkey to select
cereal matenals Five Iraman sCientIsts attended
mternatlOnal workshops/meetmgs m Central ASia
Niger, and Canada ICARDA sCientIsts attended the
Iran-ICARDA annual planmng meetmg at DARI
Center m Maragheh Iran

Two Iraman researchers completed their PhD the
SIS research at ICARDA under the superviSIOn of
ICARDA sCientIsts Another four researchers are
workmg for their PhD degree two m India one m
the UK, and one m Canada Two researchers com
pleted their MSc studies

The project helped Iraman researchers m sCien
tIfic wntmg of research results several articles were
published m journals/conference proceedmgs

Pakistan, Afghanistan, and Morocco
Wheat, barley, chickpea and barley nursenes were
supplied to Pakistan for testmg m target areas of the
country A speCial effort was made to mltlate research
m the northern highlands of the country A semor SCI
entIst from NARC VISited the wmter wheat project m
Turkey to participate m germplasm selectIon and to
prepare a jomt project on cereal Improvement for the
northern highlands of Pakistan Two researchers from
Pakistan received trammg at ICARDA on seed
health, and expenmental statIOn management

I

in
Leaders of the

~
r = ii. Iranian national pro-

I J=; F ~l~ ~""""~ ~ gram With Synan
..... 1t"'!" ':

1; ,,",11 ~ '" -~ ~ farmers and ICARDA
""" colleagues at

ICARDA s research
farm at Tel Hadya In
Aleppo In a plot
where mechanized
harvesting of vetch
was demonstrated
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CollaboratIOn 'A-Ith Afghanistan contInued
through Afghan researchers workIng wIth FAO,
SIDA and a number ofNGOs operatIng from
Peshawar PakIstan Nursenes of wheat barley
chIckpea and lentl! were prov Ided As a result of thIS
collaboratIOn seven wheat and two barley cultlvars
were IdentIfied for theIr good performance and theIr
seed was Increased and supplied to farmers for cultI
vatIon In Afghanistan

Although cultlvars grown In the lower altItudes of
the Atlas MountaIns In Morocco have been IdentIfied
they are generally not well adapted to the higher ele
vatIOn areas Therefore speCIal wheat germplasm has
been recently supplied In modest quantIty to NARS
for testIng In high ele\ atIOn (1800-2300 meters
above sea level) sItes where the nsk of frost and cold
damage IS hIgh InitIal results are encouragIng and
collabOlatIOn In thIS area v. ill be strengthened

Central Asia and the
Caucasus Regional Program

The year 'A-as a landmark for ICARDA In ItS collabo
ratIOn wIth NARS In CentJaI ASIa and the Caucasus
(CAC) regIOn ICARDA s RegIOnal Office for CAC
'A-a:-, formally established In Tashkent collabOlatIve
actiVitIes were Inten~lfied and a CGIAR
CollaboratIve Program for StrengthenIng Agncultural
Research In CAC was initiated

r'ltabh'lhment of ICARDt\',; RegIOnal Office
ICARDA s RegIOnal Office for the CAC Republics
(Kazakhstan Kyrgyzstan TadJlklstan Turkmenistan
and UzbekIstan In Central ASia and Armenia,
AzerbaIjan and GeOlgla In the Caucasus) was formal
ly established In Tashkent UzbekIstan, effectIve I
July 1998 and a RegIOnal CoordInator, who In the
past 'A-as operatIng from ICARDA's HRP Office In
Ankara was formally appOInted ThIS was done In
response to an InVItatIon from the Republic of
Uzbekistan An agreement was SIgned between
UzbekIstan and ICARDA In May 1998

StrengthenIng OngOIng
CollaboratIve ActIVItIes

DUrIng the year, the ongoIng ICARDA collaboratIve
actIvItIes In CAC were further strengthened In the
areas of genetIc resources collectIOn, conservatIOn
and documentatIOn (In collaboratIOn WIth IPGRI)
sheep and range development (In collaboratIOn With
USDA/ARS, DubOIS Idaho, and the GL-CRSP/
UniversIty of California, DaVIS) wheat ImplOvement
(In collabOlatIOn WIth CIMMYT) and germplasm
e"Xchange In barley and food and forage legumes

InItIatIOn of New CollaboratIve
ActIvItIes

New collaboratIve actIvItIes were inItiated dUllng the
year These Included socIoeconomIc surveys of
rangelands/lIvestock In three regIOns of Kazakhstan
(In collaboratIOn WIth GL-CRSP/Unlverslty of
California DaVIS USA) A new regIOnal ACIAR
supported project on collectIOn evaluatIOn and con
servatIOn of cereals and legumes germplasm In CAC
was inItiated In UzbekIstan WIth a collectIOn miSSIOn
JOIntly orgamzed WIth the Plant Industry InstItute of
UzbekIstan and CLIMA ofAustralia

ICARDA actIvely partICIpated In study miSSIOns
In the regIOn ThIS Included partIcIpatIOn of two SCI
entIsts In the World Bank supported mISSIOn In
Kyrgyzstan to prepare a final report on the Seed
Component of the Agncultural Support ServIces
Project Also, ICARDA was a partner In a Seed
Sector Study In Kazakhstan whIch was JOIntly con
ducted by COWl of Denmark the MInIstry of
AgrIculture, and the NatIOnal AcademIC Center for
AgrIcultural Research (NACAR) of Kazakhstan

Workshop and CoordInatIOn
MeetIng

A traveling workshop on WInter/facultatIve wheat
was orgamzed In collaboratIOn WIth CIMMYT and
three CAC NARS In June SCIentIsts from the eIght
CAC RepublIcs, Iran, Turkey, ICARDA and
CIMMYT partICIpated In the workshop, and VISIted



the natIOnal 'A- heat programs of UzbekIstan
Kyrgyzstan and Kazakhstan

The second RegIonal CoordmatIon Meetmg for
CAC was organized m collaboration wIth NACAR m
Almaty Kazakhstan m September The meetmg was
attended by 34 sCIentists from the eIght CAC
Republics and II from ICARDA Dunng the meet
mg the partIcIpants dIscussed results of the 1997/98
collaborative activIties and planned collaborative
activIties for the next croppmg season (1998/99)

InitiatIOn of the CGIAR
Collaborative Research Program
for CAC

Another landmark activIty m 1998 for the CAC
Republics was the mItIatlOn of a research program for
Strengthenmg Collaborative Research for Sustamable
Agncultural Development m CAC The program Ini
tiated by the CGIAR at the request of the eIght CAC
Republics alms to contnbute to achIevmg the overall
goal of food secunty economIC growth enVIronmen
tal sustamabIlity and poverty alleViatIOn m those
Republics Nme CG Centers (CIMMYT CIP,
lCARDA ICRISAT lFPRI, IIl\1l ILRI, IPGRI, and
ISNAR) partICIpate m thIS program The program,
formulated on the basIs of CAC NARS pnontIes and
approved by the first Steenng CommIttee Meetmg
held m Tashkent m September addresses five mam
themes correspondmg to the actIVIties wIthm the
CGlAR-approved research agenda prodUCtiVIty of
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agncultural systems natural resource conservatIOn
and management conservatIOn and evaluatIOn of
genetIC resources socIOeconomIc and public policy
and strengthening natIOnal programs

ICARDA serves as a focal pomt for CGIAR
actIVIties m CAC, and program ImplementatIOn IS
supported by a Program FacIlitatIOn Unit 'A- hIch IS
hosted by ICARDA s RegIOnal Office for CAC m
Tashkent A head of the Unit and a VIsItmg SCIentist
were appomted to facIlitate actIVItIes of thIS multi
Center program

Latin America Regional
Program
ICARDA's Latm Amenca RegIOnal Program
(LARP) based at CIMMYT m MeXICO 'A-orks on
barley Improvement and breedmg for hIgh yIeld and
multiple dIsease reSIstance for areas 'A- Ith hIgher pre
CIpItatIOn than m the WANA regIOn LARP 'A-orks
closely WIth the natIOnal programs m the regIOn and
WIth advanced research mstItutlOns Barley
germplasm developed by the program has been 'A-lde
Iy accepted by NARS m Latin Amenca and around
the world

Cooperative Research

BYDV-tolerant lInes resultmg from four years of
screenmg 'A- ere sent to Colombia, Ecuador and
TUniSIa where the dIsease IS a senous problem At

CAC
NARS and
CGIAR
representa
tlves who
participated
In the first
CAC
Research
Program
Steenng

- Committee
Meeting In

Tashkent
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Sta Catalina Experiment StatIOn m Ecuador, a few
entnes \\ ere tolerant to BYDV wIth good adaptatIOn
to the statIon s aCId soIls Selected Imes were sown at
the ChuqUlpata Expenment StatIon m southern
Ecuador for seed mcrease

I dtm \mUlldn Bdrle\ Nct\\ork (RECLA) HIgh
rainfall creates an optImum enVlfonment for the
development of dIseases that cause yIeld losses to
barley gro\\ers Smce 1993, head scab has become
more Important m Latm America and addItIonal
breedmg efforts are reqUIred to develop fusarlum
resIstant germplasm At the second meetmg
organIzed by FAO m ChIle partICIpants agreed to
continue efforts for transfernng head-scab reSIstance
USIng barley cultlvars adapted to BraZIl and Uruguay
A doubled-haplOId (DH) set of 125 from RECLA was
developed by Oregon State UnIVerSIty, USA, and sent
to MeXICO for testmg agamst head scab In the green
house usmg artIfiCIal moculatIon Data on the reac
tIon of the Imes to primary mfectlOn by the fungus
and to ItS further spread m the spIke were recorded m
1998 At the same tIme seed of the DH series was
Increased at EI Batan Experimental StatIOn for dlstn
butlOn to barley programs m eIght South American
countnes

Atahualpa hull-less barley field In Ecuador Left to nght
Paul Marko from the World Bank (retired) Fernando
Paredes and Dr Oswaldo Chlcalza from INIAP and Dr Pat
Hayes from Oregon State University

\It "IU) In 1998 the first forage barley variety,
Capuchona was released m MeXICO, and IS rapIdly

expanding to several MeXIcan states such as
ChIhuahua and Aguas CalIentes Ranchers allow am-

mals to graze the barley fields 40 days after plantmg
smce eat ly matunty IS the mam characteristIc of thIS
variety 'Capuchona' was sown tWIce by a farmer m
the same 4-ha field near Toluca Early grazmg
allowed the second plantmg of the variety m spIte of
the short growmg season that m the past permItted
only one crop a year

In Patzcuaro m the state of Mlchoacan a barley
Ime WIth excellent adaptatIOn to local condItIons was
IdentIfied among 12 scab-reSIstant lInes preVIOusly
screened at Toluca A SCIentIst from the MeXIcan
NatIOnal Research OrganIzatIOn (INIFAP) IdentIfied
and IS mcreasmg seed of a barley Ime (Arupo!
K8755!!Mora) WIth excellent head-scab resIstance
The Ime IS bemg tested for a second yeal and IS
showmg good adaptatIOn to the area The same Ime
was preVIOusly selected m ChIle for ItS hIgh yIeld
(over 10 t!ha)

Colombia Hull-less baIley Imes reSIstant to PAY,
MAV and RPV barley yellow dwarfblOtypes were
sent from MeXICO to a ColombIan SCIentIst to be test
ed for theIr adaptatIOn to Nanno condItIons m south
ern ColombIa Farmers growmg peas on 9,000 ha m
the regIOn are lookmg mto hull-less barley as a ne\\
crop for rotatIOn WIth legumes ColombIa IS already
at the final testmg stage oftwo hull-less barley hnes
and soon may Jom five other Latm American coun
tries that have released hull-less barley varietIes A
SCIentIst from Colombia's NARS CORPOICA was
Inv Ited to vISlt Ecuador to obsen e Imge-scale hull
less barley cultl\ atlOn

Forty-eight ImplOved pea Imes de\ eloped by
CORPOICA \\ere sent to the NatIOnal Reseatch
InstItute (INIAP) of Ecuador for testmg OffiCIals m
both countries conSIdered a pea~barley rotatIOn as the
most SUItable agronomIc practIce for "mall farmers to
reduce the cost of mtrogen fertIlIzatIon of the cereal
crop

Ecuador A mmI-workshop was conducted for agron
omy students at LOJa Umverslty, Ecuador Breedmg
for disease reSIstance, hull-less barley breedmg, and
the use of molecular markers m barley breedmg were
tOpiCS presented at the workshop After presentatIOns
partIcIpants VISIted the Saraguro barley seed project
conducted by INIAP The mam barley variety



'Shyn sown by farmers m the area has been exten
sIvely studIed at Oregon State Umverslty to map
resIstance genes for SIX dIfferent dIseases YIelds
obtamed by farmers m theIr fields were almost three
tImes the natIonal average (700 kg/ha) despIte heavy
rams caused by EI NIDO

Average barley yIelds have remamed low m
Ecuador for decades Recently, an approach that alms
to achIeve yIeld mcreases and a rapId adoptIOn of
new barley vanetIes by farmers was Implemented by
INlAP A key element of the system was provldmg
farmers wIth credIt m kmd fertIlIzer, herbIcIde, and
certIfied seed at the farm gate before the plantmg sea
son Harvestmg has changed dramatIcally wIth the
use of statIOnary threshers leased to farmers by the
project elImmatmg the tradItIonal and costly harvest
operatIon usmg draft ammals An addItIonal result
observed was the hIgh level of loan repayment dunng
the last four years

ChInd Two new barley vanetIes mtroduced from
ICARDA/CIMMYT barley germplasm were released
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under the names 'S500' and 'V06' m Yunnan
provmce, a locatIOn where these matenals sho"" good
adaptatIOn

FundIng and InformatIOn E~change

The AntarctIca Beer Company Sao Paolo BraZIl,
donated funds to INIAP of Ecuador The money WIll
be mvested m purchasmg fertIlIzer to be used by
small farmers growmg barley m southern Ecuador In
exchange, AntarctIca WIll receIve data on head-scab
testmg conducted m MeXICO and seed of resIstant
doubled haplOIds from RECLA

Smce 1995 when project actiVItIes were mItlated
m Ecuador, ItS operatIonal actIVItIes have been
financed by small contnbutlOns from ICARDA
CIMMYT, two Amencan umversItIes (Oregon and
Colorado), and the AntarctIca Beer Company Canada
has agreed to finance the project for three years
begmnmg next year The scope of the project has
been expanded to benefit 2,000 farmers by the end of
the century
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Finance
In 1998 ICARDA s grant revenue from donors
amounted to USD 23 944 mllhon (mcludmg CGIAR
Fmance Committee s one-tIme contnbutlOn ofUSD
1 6 mIllIOn) Combmed with other mcome ofUSD
I 241 111llhon the total revenue for the year was USD
25 185 mllhon The operatmg expenses for 1998
",en_ USD 23570 mllhon resultmg m a surplus of
USD I 615 mllhon (see Appendix 11) and a net POSI
tl\ e operatmg balance of USD 0 605 mIllIon as
agam~t a negatl\ e operatmg balance of USD 0 808
mllhon m the begmnmg of the year

The surplus was the result of programmatic
changes m the \\ork plan pludent financmlmanage
mt.nt of core and non-core expenditure reductIOn m
the \\ ork force and mcrease m the other mcome

Staff

Dunng 1998 the follo\\ mg mternatlOnally-hlred P
Ie\ el ~taff members jomed ICARDA Dr Michel
( henost AnImal Nutntlon SCIentist Dr FaIsal Maya,
Director of the Office of the Government LIaIson Dr
Ian Mccan Water/IrngatlOn Management Speclahst
(DubaIOffice) Dr Ahmed T Mustafa, Protected
AgncuIture SpeLlahst (Dubal Office) Ms Venty
Stltf Personnel Officer Dr Adnana Bruggeman,
AgncultLllal Hydrology Specmhst Dr Amor
Yahyaoul SenIor Cereal Pathologist, Dr Chnstoph
Studer Plant Water SoIl Specmhst Dr FawzI
Karajeh Margmal-Quahty Water Management
SpeLldh~t and Dr LUIs Iniguez SenIor Small
Rummant SCientist

The follo\\ mg mternatlOnally-hlred P-Ievel staff
members already on board moved to higher pOSI
tions m 1998 through the normal recrUItment process
of the Center Dr WIlham Erskme, Leader
Germplasm Program Dr Richard TutwIler Leader,
Natural Resource Management PlOgram Dr StefanIa
Grando Barley Breeder and Dr Mekhhs Sulelmenov,
Deputy Head of ICARDA s RegIOnal Office for
Central Asm and Caucasus

Dr Tldmne NgaIdo Property Rights Specmhst
and Dr NabIl Chaherll Pohcy Economist were sec
onded to ICARDA from IFPRI

Dr S P S BenIwal, was transfened from the
Highland RegIOnal Program Turkey to Tashkent as
RegIOnal Coordmator Centlal ASia and the Caucasus
Program (CACRP) and Head of the CGIAR Program
FaCIlItatIOn UnIt for CAC, and Mr Nicholas Thomas
GIS Analyst flom the Computer and BlOmetncs
Services to the Natural Resource Management
Program

Four mternatlOnally-hlred RA-Ievel staff mem
bers also jomed dunng the year Ms Azusa Fukukl
Resemch Fellow Dr Kamel Chabane BlOtechno
loglst Dr Hemz P Wolff VIsIting SCientist (CaIro
Office) and Dr Zaklr Khahkulov (Tashkent Office)
as Consultant

The followmg P-Ievel staff members left dunng
1998 Mr DaVid Martone, Personnel Officel 01
Michael Jones Barley Systems Agronomist 01 Tom
Nordblom, Agncultural EconomIst, Dr Ahmed T
Osman, Pasture Ecologist Dr Euan Thomson
Consultant Mr John NOlsette Director of
Fmance/AdmmlstratlOn and Dr Larry Robertson
Legume Germplasm Curator

The followmg RA-Ievel staff membel s also left
dunng 1998 Mr Gerard van Eeden, SCientific Data
Base SenIor Analyst Programmer, Ms Chllstme
Kalume, Mr Guy Manners and Mr Michael Robbms
SCience Wntels/Edltors, Mr Bljan Chakraborty
SCientific ApphcatlOns Team Leader Mr Peter
Eichhorn Vehicle Farm Machmery Supervisor Mr
Issam Nagl, Agronomist, Mr Nerses Nersoyan
Research Assocmte Mr Alam Mayoux, System
Programmer Mr FaIk Bahhady, Consultant Mr
Farouk Jabn Consultant (Food and General
SerVices), Mr Soren Jorgensen JUnIor ProfeSSIOnal
Officer Dr Hallu Gebre Vlsltmg SClentlst
Coordmator (CaIro Office), Dr Mustafa LabhIlIlI Dr
Wafa Choumane, Dr Hala Toubm-Rahmeh and Mr
Seld Kemal, Post-Doctoral Fello\\s, and Mr Sobhl
Dozom and Mr Asaad Mousa, Research Assocmtes
Mr Khaldoun Wafau, CIVil Engmeer passed away on
15 May

The Farms
ICARDA operates four sites m Syna (mcludmg ItS
mam research station at Tel Hadya, near Aleppo) and
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Combine-generated yield map of a field shOWing
management-related yield differences In durum wheat
cover crop The yield level IS reflected by the level of
darkness of the red color-darker the spot higher the
yield The field was used for lentil seed Increase In the
prevIous year (1996/97) With alleyways The dark red
high yIeld stnps are where the alleyways were In the last
season Therefore the differences are management
Influenced

The Center received ItS first combme eqUipped
wIth a DGPS OrIentatIOn system and yield momtor
whIch IS mamly used to harvest cover crop cereals
and gram legumes The system WIll be used to docu
ment field homogeneIty It may help m IdentIfymg
S01I- or management- related yIeld differences The
use of thIs system ""Ill also help m selectmg the most
umfonn fields for such research applIcatIOns as yIeld
tnals In many cases spatIal vanatIOn m yIeld ""Ill be
documented to mcrease accuracy of research
plannmg

two m Lebanon (Table 9) These sItes represent a
vanety of agroclImatIc condItIOns typIcal of those
prevaIlmg m the WANA regIon

Table 9 ICARDA sites III SVrla and Lebanon

SIte CoordmatIOns Area Appro"l Average
(ha) mate eleva preclpl

hon (m) tatIOn
(mm)oj-

SYRIA
Tel Hadya 36° 01 N 36° 56 E 948 284 410

BOUlder 35° 41 N 37° 10 E 6 268 279
Breda 35° ')6 N 37° 10 E 9) 300 229
l\1aragha 15° 31 N 37° 40 E 10 370 213

LEB-\~ON

Terbol 1," 49 1\1 1)" 'i9 E 'i0 890 'i26

h.hrdme 14" 01 N 36" 0.) E 50 1080 429
• For the I CJCJ7 CJ~ ,ea.,on

'\t the Tel H ld) 1 sIte ramfall dunng the 1997 19R
<;ea~on \\ 1<; abO\ e 1\ erage and cereal and gram
legume" telds \\ ere good

Gr1m legume productIOn as a cm er after cereal
e'\penments looked promlsmg \\ Ith chemIcal control
ot OlOhwlL h__ spp m lennls Tests mdlcated good
control wIth t""o dIfferent herbICIdes The results Will
be confinned next season

Replacmg legumes m Orobanche-mfested fields
by cumm (eUmllnUm nml/llIm) proved successful If
plantmg was done m the second week of February or
later A test plantmg of cumm m January showed
mfestatIOn \\ Ith paraSItIc weed Owbanche
aegl-ptwca

~~-- -~-
"'" ..... 0:< ""
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Appendix 1

Precipitation (mm) in 1997/98

71

SEPT OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG TOTAL

SYRIA
Tel Hadw
1997/98 season 18 1 363 379 623 836 376 593 637 11 7 00 00 00 4105
Long-term average

(20 seasons) 25 235 500 521 644 522 485 279 155 24 00 00 3390
% of long-term average 724 154 161 120 130 72 122 228 75 00 100 00 121

Breda
1997/98 season 178 180 108 294 472 170 386 392 94 00 00 00 227 4
Long-term average

(41 seasons) 2 1 148 298 393 488 403 340 293 160 00 00 00 264 4
% of long-term average 848 122 36 60 97 42 114 134 59 00 00 00 86

BOUlder
1997/98 season 44 308 344 41 8 570 244 352 340 108 00 64 00 2792
Long-term average

(25 seasons) 07 184 276 372 447 379 304 195 99 00 00 00 2263
% of long-term average 629 167 125 112 128 64 116 174 109 00 00 123

Maragha
1997/98 season 10 100 216 526 482 262 230 272 28 00 00 00 2126

LEBANON

Telbol
1997/98 season 72 76 378 1736 1208 622 1406 199 1 4 00 00 00 571 1
Long-term average

(18 seasons) 19 55 221 1071 538 907 1068 506 11 8 00 00 00 4503
00 of long term a\ erage 379 138 171 162 225 69 132 39 12 00 00 00 126

Afar dan
1997/98 season 42 170 240 862 1174 606 1001 176 62 00 00 00 4333

Note For area and elevation of these sites please see Table 9 on page 69
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Cereal and Legume Varieties Released by National Programs
Country/year Vanety Country/year Vanety Country/year Vanety

Bark~ (contd ) Barle, (contd)

1996 Soorab 96 Sanober-96

Re~ana

Poco Micah

Klbo

Tarm 92 YesevI
Orza

Semang I Semang 2
BRB 8

Furat 1113
Furat 2
Arta

Gu~toe

TaJ Fmz Roho
Rlhane 03
Manel92

Gulf
Hanna
Hanna 88

SereIa Enxara
Campones
CE 8302
Ancora

Una 87 Nana 87
Buenavlsta
Una 94
Una 96

na

Turkey
1993
1995

USA

TumsJa
1985
1987
1992

Spam
1990

Syna
1987
1991
1994

ThaIland
1987

Tanzama
1991

Saudi ArabIa
1985

Qatar
1982
1983
1989

1983
1990

Portugal
1982

Peru
1987
1989
1994
1996

Bonus

ASIl1 Tamelat TIssa
Aglou Annal Tlddas
Laannaceur
Igrane Safia

Rlhane 03
Assy ERiApm

Mona/Mzq/DL71
Capuchona

WadI Kuf
WadI Gattara
BorJouJ Maknosa
Anel lrawen

Blma
Ngao

Rum

Rlhane-03
IPA 7 IPA 9 IPA 265

Salus DIgersano

Aras
Kavlr Star (MakUl)
Ezeh
Sahand (= Tokak)
Ganub

HB 42
HB 120
Shege
Misratch
Abay

Lebanon
1989
1997

Libya
1992

Kenya
1984
1993

Iraq
1993
1994

Italv
1992

1997

Morocco
1984
1988
1991
1997

Nepal
1987

Me'(lco
1986
1998

Jordan
1984

Iran
1986
1990
1996
1997

198)
1986
1994
1996
1998

Shyn
Ca1Jwchlma 92
Atahualpa 92

Kantara
Man/Athsi<2
MIa MIlia Achera
LefkonOlko
Sanoknthl-79 Lysl

Zhenmal I
V 24 Apl/CM67//BI
CT-16
S500 V06

GIza 125 GIza 126
GIza 127
GIza 128

Leo/lma/Ccu Centauro

'Seebe
Falcon
Tukwa
Kasota

Kantuta
Kalla
'San Lorenzo

Hannal
Badia
Rlhane 03

Yagan
High
Kaputar Namol

19911

Egvpt
1993

Chma
1911g
19119

Ecuador
19R9
1992

BrazIl
19119

Canada
1992
1991
1994
1995

Chile
19119

1994

BohVIa
1991
1991
1994

Cyprus
19RO
19119
1994
1995

AU'ltraha
19119
1991
1993

Algena
1987
1992
1993

EthIOpIa
1973
1975
1979
19RO

Beka
IARIH/485
Holkr
Ardu 12 60B

PakIstan
1985
1987
1993
1995

Jau 83
Jau 87 FrontIer 87
Jau 93
AZRI-95

VIetnam
1989

Yemen
1986

Apl/CM67//BI

Arafat Beecher
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Country/year Vanety Country/year Vanety Country/year Vanety

Durum Wheat

Bread Wheat

SaudI ArabIa
1987 Cham 1

Durum Wheat (contd)

1991 Tensif
1992 Brachoua am Rabi 5
1994 Anouar Jawhar
1997 Telset

GIza 160
GIza 162 GIza 163
GIza 164 Sakha 92
Gammelza I GIza 165
Sahel I
Sids 1 Sids 2 Sids 3
GIza 166 Giza 167
Benesuef 3
Sids 4 Sids 5 Sids 6
Sids 7 Slds 8

Louros PmlOS
Arachthos

Esl4
Hamra Adnanya
Abu Ghralb
Vee S

Golestan Azadl
Darab Sabalan Quds
Falat
TaJan Mahdabi
Darab 2
Gaher Zagross
NickneJad
Alrand Atrak
Alement Chamran
Zareen
Azar 2

Zellaf Sheba Gerrna

Nasma = Jubelha
L88 = Rabba Petra
Cham 1
Nesser

Sen
Nesser = Cham 6
Towpe

Bread Wheat (contd )

Soummam = DouggaXBJ
ACSAD 59 = 40DNA
Mimoum Am Abld1994

1995

Iran
1986
1988
1990
1995

1997

Egypt
1982
1988

1996

1991
1993
1994

1998

Italy
1996

Greece
1983

Iraq
1989
1994

1998

Lebanon
1990
1991
1998

Jordan
1988

1990

LIbya
1985

Wadhanak

Cham I
Bohouth 5 Cham 3
am RabI3
Cham 5

Cham 1
Waha

Mexa
Nuna
Jabato
Anton Roqueno

Celta Timpanas
Castico
HelvlO
TE 9204

Razzak
KhIar am Rabi 3

Susfbird
Balcah
EGE 88
Sam I = Cham I
KIziltan
Aydm FIrat 93
Haran = Omrabi 5
Altm 98 Ankara 98

Setif 82 HD 1220
Zidane 89
Nesser = Cham 6
Sidl Okba = Cham 4
Rhumel = Slete Cerros
Alondra = 21AD

Pakistan
1985

na

Portugal
1983
1984
1985

TUnISIa
1987
1993

Spam
1983
1985
1989
1991

Sudan
1996
1997

Syna
1984
1987
1993
1994

Algena
1982
1989
1992

Turkey
1984
1985
1988
1990
1991
1994
1997
1998

Selas
Sapfo
SkIt!
Samos Syros

Selmareh = am Rabi )
Konfla

Behkh 2
Sebou
Waha = Cham I

Maru = Cham 1
Petra = Konfla
Amra =N-432
ACSAD65 = STK

Waha Iraq
am Rabi 5 Konfla

Mesaona
Karpasia
Macedoma

ZB/lFglLoukos
TImgad
Sahl Waha
Konfla
am RabI6
Behkh 2 Haider
Kabir I am Rabi 9

Sohag 1
Belli Suef Sohag 11
Sohag III

Marzak

Baraka Fazan
Ghuodwa MalJawi
Qara Zorda
Zahra I
KhIar 92
Zahra 3
Zahra 5 = Konfla
Zahra 7 Zahra 9

Iran
1996
1997

Iraq
1996
1997

Cyprus
1982
1984
1994

Egypt
1979
1988
1990

Algena
1982
1984
1986
1991
1992
1993

Greece
1982
1983
1984
1985

Lebanon
1987
1989
1993

Jordan
1988

LIbya
1985

1991
1992
1993

199)

Morocco
1984
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Country/year Vanety Country/year Vanety Country/year Vanety

Bredd Whedt (contd ) Bread Wheat (contd ) Kabuh Chickpea (contd )

Morocco 1997 Kmacl97, Italy
1984 Jouda Merchouch Pa1andoken 96 1987 Cahffo Sultano
1989 Saba Kanz Suzen 97 1995 Pascla Otello
[996 Masslra 1998 Aytm 98 Mlzrak 98
1998 AgUllal Arnhane Turkmen 98 Jordan

Uzunyayla 98 1990 Jubelha 2 Jubelha 3
Oman Yl1dlz 98
1987 WadI Qunyat 151 1999 Geny 99 Lebanon

WadI Qunyat 160 1989 Janta 2
UAE 1993 Baleela

PakIstan 1995 Cham 2 Seyhan 95 1998 Al Wady
1986 SutleJ 86 Klrglz 95
1996 Azn 96 Sanab 96 Libya

Yemen 1993 ILC 484
Portugal 1981 Ahgaf
1986 LIZ 1 LIZ 2 1983 Manb 1 Morocco

1988 Mukhtar, AZIZ 1987 ILC 195 ILC 482
Qatar

Dhumran 1992 Rlzkl Douyet
1988 Doha 88

1992 AIswtrl 1995 Fanhane Moubarak

Sudan 1995 Radfan Zahor

1982 Debelra 1998 Selyun Oman
1987 WadI EI Nee! 1988 ILC 237
1990 EI Nel1am Kabuh Chickpea 1995 FLIP 87 45C
1992 Sasaralb FLIP 89 130C
1996 NessI Algena

1988 ILC 482 ILC 3279 Pakistan
Syna 1991 FLIP 84-79C 1992 Noor 91
1984 Cham 2 Bohouth 2 FLIP 84-92C Portugal
1986 Cham 4 Chma 1992 Elmo E1var
1987 Bohouth 4 1988 ILC 202 ILC 411 1998 Ehte
1991 Cham 6 Bohouth 6 1993 FLIP 81-71C Spam
Tumsla FLIP 81-40WC 1985 Fardan Zegn Almena
1983 T DUMA D6811 1996 ILC 3279

Alcazaba Atalaya
INRAT Cyprus 1995 Athenas Bagda Karro

1987 Byrsa Salambo 1984 Yla10usa Sudan1992 Vaga 92 1987 Kyrema 1987 Shendl
1996 Teblca 96 Utlque

Egypt 1994 Jebel Marra-l
Turkey 1994 GIza 88 1996 Atmor
1979 Gerek 79 1995 Lme 95 1998 Sa1awa Wad Harmd
1985 Atay 85 1999 GIza 3 Matama 1
1986 Dogankent 1 (Cham 4)

France Syna
1988 Kakhc 88 Kop

1988 TSI009 STS1502 1986 Ghab 1 Ghab 2
Dogu 88 Geny-88

1992 Roye Rene 1991 Ghab 3
1989 Esl4
1990 Yureglr Karasu 90 IndIa TunISIa

Katla 1 1996 Pant G88 6 1986 Amdoun 1

1991 Gun 91 1987 ChetoUl Kassab

1994 Dagdas 94 Kutluk 94 Iran 1991 FLIP 84-79C

1995 Sultan 95 Kasltbey 95 1995 ILC 482 lLC 3279 FLIP 84-92C

Basnbey 95
FLIP 84-48C

Turkey
F//6844NZT/3/CUC'5' Iraq 1986 ILC 195

1996 Iklzce 96 Pehhvan 96 1991 Rafidam DIJla Guney Sansl 482
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Country/year Vanety Country/year Vanety Country/year Vanety

Forage Legumes

AustralIa
199R LathH us Cieel a Chalus

Forage Legumes (contd )

V villosa ssp dasvcarpa
IFLVD 683

Cyprus
1998 V nm hOllenm acc 568

Lebanon
1997 V satna Baraka

V ervillia Amara
L Cicera Jaboulah

Forage Legumes (contd )

IVLVD 2053
1994 T' nmbonensis

IFLVN 2387
V nm bonensis

IFLVN-2391
V sativa IFLVS-709

Jordan
1994 ViCla latna IFLVS

715 L OCh,UI
1FLLO 185

Morocco
1990
1992

V sativa ILFVS-1812
V villosa ssp dasvcm pa

PakIstan
1997 V Hllosa ssp

das}cmpa Kuhak 96



Appendix 3

Publications
The follov. mg hst COY ers as of the tIme of gomg to press
Journal articles pubhshed by ICARDA researchers-many
of them m collaboratIOn with colleagues from natIOnal pro
grams A complete hst ofpubhcatlOns mcludmg book chapters
and papers pubhshed m conference proceedmgs IS pubhshed
separately and IS available on request from ICARDA

Journal ArtIcles
Serret M D S M Udupa and F Weigand 1997 Assessment

ot genetIc dl\ erslty of cultivated chickpea usmg
mlcrosatelhte-denved RFLP markers ImplicatIOns for
ongm Plant Breedmg 116 573-578

AI Haklml A P Monnevem: and M M Nachlt 1998 Direct
and mdlrect selectIOn for drought tolerance m ahen
tetraplOid v. heat durum wheat crosses Euphytlca 100
287-294

Araus J L T Amaro J Casadesus A Asbatl and M M
Nachlt 1998 RelatIOnships between ash content carbon
Isotope dlscnmmatlOn and yield m durum wheat
Australian Journal ot Plant PhYSIOlogy 25 835-842

Araus J L T Amaro J Voltas H Nakkoul and M M
Nachlt 1998 Chlorophyll fluorescence as a selectIOn cn
tenon for gram yield m durum wheat under
Mediterranean conditIOns Field Crops Research 55
209-223

Bavaa B S G Kuman A Akkaya W Erskme K M
Mak.kouk Z Turk and I Ozberk 1998 Survey of major
bIOtiC stresses of lentil m South East Anatoha Turkey
Phytopathologla Mediterranea 37 88-95

Bort J J L Araus H Hazzam S Grando and S Ceccarelh
1998 RelatIOnships between early vigour gram yield
leat structure and stable Isotope compOSitIOn m field
grov.n barley Plant PhYSIOlogy and BIOchemistry 36(12)
889-897

Ceccarelli S S Grando and A Implgha 1998 ChOice of
selectIOn strategy m breedmg barley tor stress environ
ments Euphytlca 103 307-318

EI Beltagy A and A Rodnguez 1998 The agro-ahmentary
systems m the middle eastern countnes Economla Agro
Ahmentare 3(2) 53-64

EI Bouhssml M 0 Benlhablb M M Nachlt A Houan A
Bentlka N Nsarellah and S LhaloUi 1998 IdentIficatIOn
m 4.egzlop5 species of resistant sources to HeSSian fly
(Dlptera Cecldomyndae) m Morocco Genetic Resources
and Crop EvolutIOn 45 343-345

EI Bouhssml M J H Hatchett and G E Wilde 1998
Surv 1\ al ot HeSSian fly (Dlptera Cecldomyndae) larvae
on v.heat cultl\ars carrymg different genes for antibiOSIS
Journal of Agncultural Entomology 15(3) 183-193

El Bouhssml M S LhaloUi J H Hatchett and N Naber
1997 Nouveaux genes de resistance efficaces contre la

77

mouche de Hesse (Dlptere CecldomYl1dae) au Maroc
[New genes for resistance to HeSSian fly (Dlptera
Cecldomyl1dae) m Morocco Al Awamla 96 55-63

Erskme W S Chandra M Chaudhry I A Mahk. A Sarker
B Sharma M Tufail and M C Tyagl 1998 A bottle
neck m lentIl wldenmg the genetIc base m South ASia
Euphytlca 101 207-211

EUJayl I M Baum W Powell W Erskme and E Pehu
1998 A genetic linkage map of lentil (Lem sp ) based on
RAPD and AFLP markers usmg recombmant mbred
lines Theoretical and Apphed Genetics 97 83-89

EUJayl I W Erskme B Bayaa M Baum and E Pehu
1998 Fusanum vascular Wilt m lentIl mhentance and
IdentIficatIOn of DNA markers for resistance Plant
Breedmg 117 497-499

Ferguson M E B V Ford Lloyd L D Robertson N Maxted
and H J Newbury 1998 Mappmg the geographical diS
tnbutlon of genetIc vanatlOn m the genus Lens for the
enhanced conservatIOn of plant genetic diverSity
Molecular Ecology 7 1743-1755

Ferguson ME H J Newbury N Maxted B V Ford Lloyd
and L D Robertson 1998 PopulatIOn genetic structure of
Lens taxa revealed by Isozyme and RAPD analySIS
Genetic Resources and Crop EvolutIOn 45 549-559

Ferguson MEL D Robertson B V Ford Lloyd H J
Nev. bury N Maxted 1998 Contrastmg genetic \ anatlOn
amongst lentil landraces from different geographical on
gms Euphytlca 102 265-273

Franz A K M Makkouk and H J Vetten 1998 AcqUISitIOn
retentIOn and transmiSSIOn of faba bean necrotic yellov. s
ViruS by two of ItS aphid vectors AphiS ClaCCIVOIG
(Koch) and Anrthoslphon plsum (Hams) Journal of
Phytopathology 146 347-355

Garabet S J Ryan and M Wood 1998 Nitrogen and v.ater
effects on \Nheat yield m a Mediterranean type climate
II Fertilizer use effiCiency With labelled mtrogen Field
Crops Research 58 213-221

Goodchild A V F J EI Haramem A Abd EI Monelm
H P S Makkar and P C Wilhams 1998 PredictIOn of
phenohcs and tanmns m forage legumes by near mfrared
reflectance Journal of Near Infrared Spectroscopy 6
175-181

Mahdl L C J Bell and J Ryan 1998 Establishment and
yield of wheat (Tlltlcum turgldum L) after early sowmg
at vanous depths m a semi and Mediterranean environ
ment Field Crops Research 58 187-196

Makkouk K M H S Bahamlsh S G Kuman and A Lotf
1998 Major viruses affectmg faba bean (Vlcla faba L ) m
Yemen Arab Journal of Plant ProtectIOn 16(2) 98-101

Makkouk K M M Bashlr and R Jones 1998 First record
of faba bean necrotic yellows and beet v. estern yellows
luteovlrus affectmg lentil and chickpea m Pakistan Plant
Disease 82(5) 591

Makkouk K M and S G Kuman 1998 Further serological
charactenzatlOn oft\No tobravlrus Isolates from Algena
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and Llbya Paklstan Journal of BIOlogical SCIences 1(4)
303-306

Maltk I A M S Chaudhry M Ashraf and W Erskme 1998
RadIO sensltlvlty and mutablltty m lentll (Lens clIlmGlIS
Medlk ) as related to seed size Journal of Genetics and
Breedmg 52 9-15

Mamluk 0 F 1998 Bunts and smuts of wheat m North
Afnca and Near East Euphytlca 100 45-50

Manschadl A M J Sauerborn H Stutzel W Gobel and
M C Saxena 1998 SImulatIOn of faba bean (VICW faba
L ) root system development under MedIterranean condi
tIons European Journal of Agronomy 9 259-272

Manschadl A M J Sauerborn H Stutzel W Gobel and
M C Saxena 1998 SImulatIOn of taba bean (VICW (aba
L ) growth and development under MedIterranean condl
tlOns model adaptatIOn and evaluation European Journal
ot Agronomy 9 273-293

McNeIll A M C J PIlbeam H C Hams and R S SWIft
1998 Use ot residual tertlhzer 15N m soIl tor Isotope
dIlutIOn estimates ot N fixatIOn by gram legumes
Australtan Journal of Agncultural Research 49 821-828

Nachlt M E PIcard P Monneveull. M Labhlhh M Baum
and R Rlvoal 1998 PresentatIOn d'un programme mter
natIOnal d amelIOratIOn du ble dur pour Ie bassm medlter
raneen [An mternatlOnal durum wheat Improvement pro
gramme for the MedIterranean basm] Cahlers
Agncultures 7 510-515 (In French)

Ocampo B L D Robertson and K B Smgh 1998 VallatlOn
m seed protem content m the annual wIld Cicer speCles
Journal of the SClence of Food and Agnculture 78
220-224

O",els T A Oberle and D Pnnz 1998 DetermmatlOn of
potentIal sltes and methods for water harvestmg m central
'iyna Advances m GeoEcology 31 83-88

O",el~ T M Pala and J Ryan 1998 Stablltzmg ramfed
\\ heat yIelds with supplemental ImgatlOn and mtrogen m
a MedIterranean cltmate Agronomy Journal 90(5)
672-681

O",el~ T and H Zhang 1998 Water-use efficIency mdex
tor optlmlzmg supplementallmgatlOn of ",heat m water
scarce areas Journal of Applted ImgatlOn SClence 33(2)
321-336

Pannell D J and T L Nordblom 1998 Impacts of nsk aver
~Ion on whole farm management m Syna The Australtan
Journal of Agncultural and Resource Economlcs 42(3)
227-247

Porceddu E T Turchetta S MascI R D OVldlO D
Lafiandra D D Ka~arda A Implgha and M M Nachlt
1998 VanatlOn m endosperm protem composltlOn and
technological quahty propertles m durum wheat
Euphytlca 100 197-205

Reklka 0 M M Nachlt J L Araus and P Monneveux
1998 Effects of water deficIt on photosynthetic rate and
osmotic adjustment m tetraplOld wheats Photosynthetlca
35( 1) 129-138

Ryan J M Abdel Monem J P Shroyer M EI Bouhssml
and M Nachlt 1998 PotentIal for mtrogen fertlltzatlOn
and HessIan fly-reslstance to Improve MOJOCCO'S dryland
wheat yields European Journal of Agronomy 8 153-159

Ryan J M Smgh and S K Yau 1998 SpatIal vanablhty of
soluble boron m Synan soIls SOli and Tillage Re~earch

45 407-417
Smgh K B B Ocampo and L D Robertson 1998 Dlverslty

for abIOtIc and bIOtiC stress resistance m the wIld annual
Cice; species Genetlc Resources and Crop Evolutlon 45
9-17

Smgh M 1998 AnalysIs of partial dIallel cro~ses m mcom
plete blocks BlOmetncal Journal 40(2) 156-181

Thomson E F S N MIrza and J Afzal 1998 Predlctmg the
components of aenal blomass of fournmg saltbush from
shrub heIght and volume Journal of Range Management
51 323-325

Udupa S M F Weigand M C Saxena and G Kahl 1998
Genotypmg wIth RAPD and mlcrosatelhte markers
resolves pathotype dlverslty m the Ascochyta bhght
pathogen of chIckpea Theoretical and Apphed Genetics
97 299-307

WhItehead S J R J Summerfield F J Muehlbauel T R
Wheeler and W Erskme 1998 The consequences ot crop
lmprovement for the productlOn dlstnbutlOn and struc
ture of blOmass m lentIl (Lws culmans Medlk) Field
Crop Abstracts 51 (II) 1055-1070

Yltbarek S L Berhane A Flkadu JAG Van Leur S
Grando and S Ceccarelh 1998 VanatlOn m EthIopian
barley landrace populatIOns for resIstance to barley leaf
scald and netblotch Plant Breedmg 117 419-423

Zhang H T Y Owels S Garabet and M Pala 1998 Water
use efficIency and transpIratIOn efficIency of wheat under
ram fed condItIOns and supplementallmgatlOn 111 a
Medltenanean-type environment Plant and SOli 201
295-305



Appendix 4

Graduate Theses Produced with ICARDA's Assistance
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Master's

1997

t\.U The Umverslt) of Western Au~traha

Fahlm Ghassah (SY) RehabilItatIOn of degraded
Mediterranean grasslands under on-farm conditions m north
Syna 121 pp

1998

FR UmHlslte de Nantes

Fran<;:Ols Delaroque (FR) ElaboratIOn d'un systeme d'mforrna
tlOn geographlque comme outll d'alde au developpement des
parcours de la regIOn de Marsa Matrouh cote nord-ouest de
l'Egypte [Use of a geographical mforrnatlon system to Identi
fy potentialIties of range Improvement m the Wadi Tips
regIOn of Marsa Matrouh northwest coa"t of Egypt] 129 pp
Un French)

LB Lebanese U01' erslty

George Frayfer (LB) Movement of the wilt pathogen
Fusm!Um oTVsporum f sp Lentls m different lentIl genotypes
and a prehmmary study on ItS bIOlogIcal control 77 pp
Graduation project m partial fulfillment of reqUIrements for
the DIploma of Agncultural Engmeer

S\ Um,erslty of Aleppo

Said El Hassan (SY) BIOlogIcal control oflentil ~Ilt m Syna
109 pp (In ArabIc Enghsh summary )

George Ghandour (SY) Study of relatIve efficIency of differ
ent chIckpea genotypes for drought tolerance 235 pp (In
ArabIc EnglIsh summary )

TR Umverslty of Cukuro,a

Mohamed lzzat Ghannoum (SY) Sources of resIstance m
durum wheat (Tiltlcum durum) and ItS Wild relatIves Aegllops
spp to RussIan wheat aphId [(Dlwaphls nmw (Mord\llko)
(Homoptera Aphldldae)] and use of random amphfied poly
morphlc DNA (RAPD) analysIs to detect genetIc vanablhty
mRWA73pp

Doctoral

1998

TR Unl\ersltv of CukurO\a

Mustafa Darwlch (SY) Economics of crop/lIvestock svstems
m the Abdul AzIZ mountam area of Hassakeh provmce
northeast Syna (m TurkIsh) 136 pp

FI Umverslt) of Helsmkl

Imad Ahmad Mahmoud EUJayl (SD) Use of DNA markers
for genetIc lInkage mappmg and analysIs of bIOtIC and abIotic
stresses m lentIl 55 pp

GB Umverslh of Blrmmgham

Morag E Ferguson (GB) Studies of genetic vanatlon wlthm
the genus Lens 200 pp

* Country codes
AU Australta FI Fmland GB England LB Lebanon SY Syna TR Turkey



Appendix 5

Agreements
Agreements of CooperatIOn wIth
InternatIOnal OrgamzatlOns m 1998

CIHEAM/Ii\M Ban (Centle InternatIOnal de
H.lUtes Etudes Agronomlques Medlterraneennes/
IU'ltltut Agronomlque Medlterraneen de Ban)

18 February 1998 Memorandum of UnderstandIng between
Centre InternatIOnal de Hautes Etudes Agron0111lques
Medlterraneennes/lnstltut Agronomlque Medlterraneen de
Ban (CIHEAM/IAM Ban) and ICARDA

I \F \ (lnterndtIOndl AtomiC Energ} Agencv)

9 January 1998 Memorandum of UnderstandIng between the
InternatIonal AtomiC Energy Agency (IAEA) (based In
VIenna Austna) and ICARDA

16 <\pnl 1998 Agreement between the InternatIOnal AtomIC
Enelgy Agencv (IAEA) (based In VIenna Austna) and
ICARDA

IFPRI (lnterndtIOnl Food Pohcy Research
IU'ltltute)

I December 1998 Memorandum ot UnderstandIng betv.een
the IntermtlOnal Food Poltcv Research InstItute (IFPRI)
(based In USA) and ICARDA

II RI (Interndtlonal Livestock Research InstItute)

7 March 19% Memorandum ot UnderstandIng betv.een the
InternatIonal LIvestock Research InstItute (lLRl) (based 111

NaIrobI Kenya) and ICARDA

IP(.RI (Intel ndtIOnal Plant Genetic Resources
In ...tttute)

2.., June 1998 Memorandum ot UnderstandIng betv.een the

InternatIOnal Plant GenetIc ResoUlces InstItute (IPGRl)
(based 111 Rome Italy) and ICARDA

Agreements of CooperatIOn WIth NatIOnal
Governments and InstItutIOns m 1998

BANGLADESH

25 October 1998 Memorandum of Understandmg betv.een the
Bangladesh Agncultural Research InstItute (BARI) and
ICARDA

CYPRUS

30 October 1998 Agreement betv.een the Agncultural
Research InstItute (ARI) Cyprus and ICARDA

IRAN

10 May 1998 Agreement of CooperatIOn between the Faculty
of Agnculture Ferdowsl UI1IVel slty of Mashhad IslamIc
RepublIc of Iran and ICARDA

PAKISTAN

22 June 1998 Memorandum of UnderstandIng betv.een
ICARDA and the Umverslty of And Agnculture
RawalpIndI (UAAR)

TURKEY

26 June 1998 Memorandum of UnderstandIng between the
Southeastern AnatolIa Project RegIOnal Development
AdminIstratIOn (GAP RDA) Turkey and ICARDA

UZBEKISTAN

8 May 1998 Agreement between the Government of the
RepublIc of Uzbektstan and ICARDA
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Restricted Projects
ICARDA's research program IS Implemented through 19
research projects as detaIled m the Center's MedIUm Term
Plan Restncted Projects are those actIvItIes that are supported
by restncted fundmg that IS provIded separately from the
Center s unrestncted core budget Restncted fundmg mcludes
restncted core fundmg donor directed core fundmg (core
funds dIrected by the donor to specIfic actIvItIes) and project
specIfic grants The financIal contnbutIOns by the respectIve
donors are reported m AppendIx II The reports on the actIv
ItIes lIsted are encompassed m the appropnate sectIOns of the
body of thIS Annual Report Dunng 1998 the followmg
Restncted Projects were operational

AUSTRALIA

..\.CIAR (AustralIan Centre for InternatIOnal
t\.gncultural Research)

Impro\ ement of drought and dIsease reSIstance m lentils m
Nepal PakIstan and AustralIa

Impro\ ement of faba beans m Chma and AustralIa through
germplasm e\aluatIOn exchange and utilIzatIOn

Near Isogemc lInes for the assessment ofpathogemc vanation
m the 'Wheat stnpe (yellow) rust pathogen

Pulse transformatIOn technology transfer

Imprmement of lentIl and grasspea m Bangladesh

Development and conservation of plant genetic resources
from the Central ASIan RepublIcs and associated regIOns

De\ elopment and use of molecular markers for enhancmg the
feedmg \alue of cereal Lrop reSIdues for rummants

GRDC (Grams Research and Development
CorporatIOn)

Faba bean germplasm multiplIcatIon

International durum 'W heat Improvement cooperatIOn

PreservatIOn and utilIzatIOn of the umque pulse and cereal
genetic resources of the VavIiov InstItute

InternatIOnal selectIOn mtroduction and fast trackmg of kabu
II Lhickpea 'WIth large seed SIze hIgh bIOmass yIeld and
Ascochyta reSIstance

AFESD (Arab Fund for Economic and Social
Development)
Techmcal aSSIstance to ICARDA's actIvIties m Arab countnes
(Postgraduate Research Trammg and VisItmg SCIentIst
Program)

81

Development of mtegrated crop/lIvestock production systems
m low ramfall areas of the Mashreq and Maghreb regIons
Phase II

Arabian Penmsula RegIOnal Program - Phase II

Development of biotechnologIcal research m the Arab States

CANADA

IDRC (InternatIOnal DeHlopment Research Centre)

SCIentIfic support to dryland resource management research
m the hIghlands of Yemen

Water harvestmg (Jordan)

Integrated watershed development (Syna)

Farmer partICIpatIOn m barley breedmg North Afnca

Supplemental lITIgatIon", Ith brackIsh", ater m Syna

Commumty-Ievelimpacts of polIcy property nght and tech
mcal optIOns m the 10'W ramfall areas of Morocco TumSIa
and Syna

Dryland Pasture Forage and Range Net'Work Ne'Wsletter

CGIAR Svstemwlde Programs

CGIAR Collaboratne Program for Central -\ .. Ia and
the Caucasus

Program FaCIlItatIOn Umt

Germplasm conservatIOn adaptatIon and enhancement for
dIVerSIficatIOn and mtenslficatlon of agncultural productIon m
Central ASia and the Caucasus

On farm SOli and water management for sustamable agncul
tural systems m Central ASIa and the Caucasus

S"stemwlde Genetic Resources Program (SGRP)

Supportmg natIOnal plant genetIC resource programs m
Central ASia

Development of a dISCUSSIOn paper on the N fixmg orgamsm
collectIOns held m CGIAR Centers

Management and charactenzatIOn of anImal genetIc resources
m WANA Development of a regIOnal research program

System~lde Lnestoch Program (SLP)

ProductIOn and utIlIzatIOn of multI purpose fodder shrubs and
trees m West ASia North Afnca and the Sahel
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"'"tt m\\ Ide Vv Itu Re..ource.. I\ldnagement
Plogrdmme (~'Hl\I)

On farm water use

~"tlm\'\'lde Progrdm on "'OIl \\ dter dnd Nutnent
l\I,magemlnt ("''' Nl\I)

Optlmlzmg sOli water use

EC (European COmmi"lSlOn)

NIle Valley RegIonal Program Egypt Phase II

NIle Valley ReglOnal Program Wtld Oats Project - Egypt
WIld oats control m cereals and other wmter crops

Anal) zed clJmatology of ramfall obtamed from satellIte and
:>urtace data tor the MedIterranean basm A verSlOn for the
Eastern MedIterranean reglOn

EC donor dIrected core fundmg CGIAR undertakmgs m
Protectmg the Emlronment BlOdlverslty and Informatton
DI:>:>emmatton

EG\PT

Matrouh Resource Management Project

f"'( \\-'\ (Umtld NdtlOm ELOnomlc dnd Social
(omml!'l .. lOn for \\e..t '\..Ia)

Vv ater use III agnculture

f AO (Food and t\.gnculture OrgamzatlOn of
thl Umted NatlOn!l)

Anal) tical re, lew of NARS III West ASIa and North Afnca

ReglOnal cooperatton programme on protected agnculture m
the ArabIan Penmsula

PublJcatlOn of proceedmgs "The Ongms of Agnculture and
Crop Domestlcatton I

Dryland Pasture Forage and Range Newsletter

FORD FOUNDATION

Support to gendel analysIs III the agncultural systems of
VvANA

GERMAl"\

DNA marker assIsted breedmg and genetIc engmeenng of
ICARDA mandated crops

QTL analvsls by molecular markers ot agronomIcally Impor
tant characters of barley tor dryland condltlOns

Integrated dlsea~e management m cereal and legume based

croppmg systems of the West ASIa and North Afnca reglOn

Farmer partICIpatIon and use of local knowledge III breedlllg
barley for specific adaptatton

IFAD (InternatIOnal Fund for Agncultural
Development)

Development of mtegrated crop/lIvestock productlOn systems
m low ramfall areas of the Mashreq and Maghreb reglOns
Phase II

West ASIa and North Afnca dryland durum wheat Improve
ment network

ArabIan Pemnsula ReglOnal Program Phase II

Techmcal backstoppmg support programme to ongomg
IFAD-financed projects m the Near East and North Afnca

IMPHOS (lnstItut Mondial du Phosphate)

Phosphorus fertIlIzer use effiCIency for mcreased crop pro
ductlon m West ASIa and North Afnca

IRAN

ICARDA/Iran sCIentIfic and techmcal cooperatton

ITALY (Donor-Directed Core Fundmg)

Durum wheat germplasm Improvement for mcreased produc
tlVlty yIeld stabIlIty and gram qualIty m West ASIa and North
Afnca

Barley germplasm Improvement for mcreased produCtl"lty

Food legume gennplasm Improvement for mcreased systems
productIVIty chIckpea Improvement

JAPAN (Donor-Directed Core Fundmg)

Rehabtlltatlon and Improved management ot natIve pastures
and rangelands m dry areas

Improvement of small rummant productlOn m dry areas

NETHERLANDS

Strengthenmg lesearch and transfer of technology for sus
tamed barley productlOn III Ethtopla

Strengthenmg clIent-onented research and technology dlssem
matlon for sustamable productlOn of cool season food and
forage legumes III EthlOpIa

Problem solvmg regIOnal networks mvohmg cool-season
food legumes and celeals m the NIle Valley countnes and
Yemen

Trammg m seed technology



NORWAY (through Umted NatIOns
Environment Programme)

WInd erosIOn In Afnca and Western ASia Problems and
control strategIes

OPEC Fund for InternatIOnal Development

DevolutIOn of barley breedIng to farmers In North Afnca

SPAIN

Incorporatmg reSIstance to drought and upgradIng the graIn
quality In durum wheat for Ibero Maghreb region

Race IdentIflcatlOn of Fusarium on spOlum t sp Clcell In
chIckpea In the Mediterranean regIOn

EXLhange of fodder pasture and range plant germplasm

StabIlizatIOn of margInal steeplands m northwest Syna

SWITZERLAND

And margms of Syna

SustaInable management of the agro pastoral resource base In
the OUJda Region (Morocco)

UNDP (Umted NatIOns Development
Programme)

Techmcal assistance to agncultural Investment In the
Southern RegIOn Phase II

Yemen SustaInable enVIronment management

UNITED KINGDOM (Donor-Directed Core
Fundmg)

Integrated pest management In cereal and legume-based
croppIng systems In dry areas

AgronomIc management of croppIng systems for sustaInable
production In dry areas

Land management and SOli consenatlOn to sustaIn the agn
cultural productIve capacIty of dry areas

Appendix 6 (contd) 83

UNITED STATES OF AMERICA

USAID (Umted States Agenc, for InternatIOnal
Development)

GL-CRSP (Global Livestock CollaboratIve Research Support
Program) Assessment Team GIS modellIng tools to predIct
regIOnal trends of rangeland production In Central ASia

AdaptatIOn of barley to drought and temperature stress USIng
molecular markers

Inhentance and mappIng of WInter hardIness genes In lentli

Use of entomopathogemc fungI for the control of Sunn pest

Feasibliity study of use of remote senSIng and Image analysIs
for land use mappIng and evaluatIOn

SImulatIOn of phosphorus dynamics In the soli-plant system

NutntIon food systems and poverty

USAID Agncultural Technology VtJllLatlOn and
Transfer Project (ATVT)

LeveragIng an Integrated expert system/crop modellIng for
farm level wheat crop management

ApplicatIOn of molecular genetics for development of durum
wheat vanetles possessIng hIgh yield potentIal rust resls
tance stress tolerance and Imprmed graIn quality

Development of high yieldIng long spIke bread wheat CUlti
vars possessIng high tiller number rust resIstance and heat
tolerance faCIlitated by mlcrosatellite DNA markers

VSDA/ARS (Vmted States Department of
Agnculture, Agncultural Research Sen Ice)

Central ASIan range and sheep evaluation

WORLD BANK

GenetIC transformatIOn of barley for Impro\ ed stress resIs
tance at the All Russian Research InstItute of Agncultural
BIOtechnology

REPUBLIC OF YEMEN

Agnculture Sector Management Support Project (ASMSP)
Yemen



Appendix 7

Collaboration in Advanced
Research

The follo'W Ing art ICARDA s collaboratl\ e actIvItIes WIth
advanced research institutIons regardless of funding source

InternatIOnal Center~ and Agencies

ACSAD (Arab Center for the StudIes of And Zones and
Dn Lands)

JOint 'Worbhop~ conferences and training
E'(change of gennplasm
IC A.RDA prov Ides ACSAD 'W Ith plant pathology back
~toppmg

ACI)AD IS partIcIpating m the lCARDAICIMMYT Durum
\\theat Net'Work for WANA
CooperatIon bet'Ween [CARDA ACSAD and AOAD In
dey eloping a JOint research program proposal on on-fann
'Water management
CooperatIOn \\ lth ACSAD In fonnulatlOn of research pro
grams for the UN ConventIon to Combat DesertIficatIOn
(C CD) I)ub RegIOnal ActIon Program on Combatting
DL,;crtIficatIon and Drought In Western ASIa

CI \ T (Centro InternacIOnal de -\gncultura TropIcal)
IC A.RDA IS partICIpating m the System'Wlde Program on
'>011 Water and Nutllent Management and In the
'Svstem'Wlde Program on PartICIpatory Research and
Gcndcr AnalySIS for Technology Development both coor
dmated by CIAT
Jomt development of CGIAR System'W Ide MICrobIal
GenetIC Resources Database
CooperatIOn m Jomt project on dey elopment and use of
moleculal genetIc markel s to! enhanCing the feeding \ alue
of cert1[ crop reSIdues for rummants

CIHEAM (InternatIonal Center for Advanced
Mediterranean AgronomIc StudIes)

Jomt tramlng courses and mformatIon exchange
CollaboratIon m an analytIcal rev lev, ofNARS In WANA
I)tudy ot the tolerance ot ICARDA mandate crops to
salt111ty at CIHEAM Ban

CI Ml\l\ T (InternatIOnal Center for the Improvement of
Maize and ~heat)

C IMMYT/ICARDA JOint Drvland Wheat PlOgram
C[MM'r T has seconded tv,° 'Wheat breeders to ICARDA
IC ARDA ha~ seconded a barley breeder to CIMMYT
CIMMYT s outreach program In Turkey and ICARDA's
Highland RegIOnal Program share faCIlItIes In Ankara
Turkey and collaborate m a Jomt facultatIve and winter
'W heat Improvement program

ICARDA and CIMMYT JOintly coordmate a durum wheat
research network encompassmg WANA and southern
Europe

FAD (Food and Agnculture OrgamzatIOn of the Umted
NatIOns)

ICARDA partIcIpates In the Inter agency Task Forces
convened by the FAO-RNE (FAO RegIOnal Office for the
Near East)
ICARDA and FAO are co sponsors of AARINENA
ICARDA partICIpates In FAO s AGLINET coopeIatne
lIbrary network AGRIS and CARIS
ICARDA partIcIpated In the RegIonal Workshop fot
Training Near East NatIOnal Coordmators In Management
of Ammal GenetIc Resources
CollaboratIOn In an analytIcal revIew of NARS m WANA
ICARDA and FAO RNE conduct leseaJch and trammg on
'Water polIcy
Jomt tramlng courses and exchange of InfonnatlOn

IAEA (InternatIOnal AtomIC Energv Agency)
Management ofnutnents and 'Watel m ramfed and and
semI alld aJeas for increasing crop productIon

ICLARM (InternatIOnal Center for LIvmg AquatIc
Resources Management)

ICARDA and ICLARM share offices m Callo

ICRISAT (InternatIonal Crops Research InstItute for the
SemI-And TropICS)

ICARDA and ICRISAT coopelate m a JOint kabulI chIck
pea Improvement program
ICARDA and ICRISAT maintain the Global Grain
Legume Drought Research Netv,ork
ICARDA and ICRISAT are co convenors of the theme
OptImIZing SoIl Water Use WIthin the SystemwIde

Program on Sotl Water and Nutnent Management
ICARDA IS collaborating WIth ICRISAT on Insect pests
of grain legumes WIthin the SystemWIde ProgIam on
Integrated Pest Management
CooperatIve task fotce on Wind elOSlOn m Afllca and
Western ASIa

IFPRI (InternatIOnal Food Policy Research InstItute)
ICARDA collaborates WIth IFPRI m the Systemv,lde
Program on Property RIghts and CollectIve ActIOn
CollaboratIOn m polIcy and property nghts leseaJch m
WANA ICARDA hosts tv. 0 Jomt ICARDA/IFPRI
appOinted Research Fellows

lITA (InternatIOnal InstItute of TropIcal -\gnculture)
ICARDA IS collaboratmg 'WIth IlTA on paraSItIC weeds
v, Ithm the Systemv, Ide Program on Integrated Pest
Management
Jomt development of CGIAR SystemWIde MicrobIal
GenetIc ResoUlces Database



ILRI (InternatIOnal Livestock Research Institute)
ICARDA [S the comenmg center m collaboratIOn with
ILRI and ICRISAT for a program on ProductIOn and
UtilizatIOn ot MultI purpose Fodder Shrubs and Trees m
West ASia North Atnca and the Sahel as part of the
Sy~tem~lde Livestock Program on Feed Resources
ProductIon and UtIlizatIOn coordmated by ILRI
Jomt development ot CGIAR System\\ Ide Microbial
Genetic Resources Database
CooperatIOn m Jomt project on development and use of
moleuliar genetic markers for enhancmg the feedmg value
ot cereal crop reSidues for rummants
ICARDA and ILRI mltlated efforts to start cooperative
\\ ork. on small rummant health

IPGRI (InternatIOnal Plant Genetic Resources Institute)
ICARDA hosts and services the IPGRI Office tor West
ASia and North Afnca
ICARDA partiCipates With other CG Centers m the
System~lde GenetIc Resources Program coordmated by
IPGRI

IRRI (InternatIOnal Rice Research Institute)
Jomt development of CGIAR Systemwide Microbial
GenetIc Resources Database

ISN i\R (International Sen Ice for NatIOnal Agncultural
Research)

ICARDA and ISNAR cooperate m research management
for NARS m WANA

IWMI (InternatIOnal Water Management Institute)
ICARDA IS the convenmg center for a project on EffiCient
Use of Water m Agnculture ~Ithm the Systemwide Water
Resources Management Program coordmated by IWMI

UNEP (Umted Nations Environment Programme)
Cooperative Task Force on Wmd ErosIOn m Afnca and
West ASia

WMO (World Meteorological OrgamzatlOn)
Cooperatl\e Task Force on Wmd ErosIOn m Afnca and
West ASia

AUSTRALIA

Australian Wmter Cereals Collection, Tamworth
Development and conservatIOn of plant genetic resources
m the Central ASian Republics

Australian Temperate Field Crops Collection, Horsham
Development and conservatIOn of plant genetic resources
m the Central ASian Republics

Umversltv of Adelaide, CRC for Molecular Plant
Breedmg, Waite Campus

InternatIOnal collaboration m barley research
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Charles Sturt Umverslt), NSW
Soli phySical charactenstlcs m relatIOn to mfiltratlOn and
surface evaporatIOn under conventIOnal and no tIll opera
tlons

CLIMA (Centre for Legumes m Mediterranean
Agnculture)

Improvement of drought and dIsease resistance m lentIls
trom the Indian subcontment
Improvement oflentll and grasspea m Bangladesh
Faba bean germplasm multIplicatIOn
Germplasm testmg and assessment of antl-nutntlOnal fac
tors Lath}nls spp and VICW spp
InternatIOnal selectIOn mtroductlOn and fast trackmg ot
kabuli chickpea
Development and conservatIOn ot plant genetic resources
m the Central ASian Republics
PreservatIOn of the pulse and cereal genetic resources of
the Vavllov Institute
Pulse transtormatlOn technology transfer

La Trobe Umverslty
Development and use of molecular genetic markers for
enhancmg the feedmg value of cereal crop reSidues tor
rummants

NSW Agnculture, Agncultural Research Centre
Durum wheat Improvement
Improvement of faba beans m Chma
SelectIOn of legume germplasm for vlruS disease resls
tance

Plant Breedmg Institute, Unn erslt) of Sydney
Near-Isogemc lines for the assessment of pathogenIC van
atIon m the wheat stnpe (yellow) rust pathogen

Umverslty of Western Australia
Whole-farm modellmg of pasture cereals and livestock
(With CLIMA)
Collection evaluatIOn and ecology of subterranean vetch
(Vlcla satna ssp amphlcQ/pa)

Vlctonan Institute for Dryland Agnculture
Improvement of drought and disease resistance m lentIls
from the Indian subcontment
Improvement of lentil and grasspea m Bangladesh

AUSTRIA

Federal Institute for AgroblOlogy, Lmz
Safety duplication ofICARDA's legume germplasm col
lectlOn

BELGIUM

Umverslty of Ghent
Assessment of VICW satna and Lathlrus samus for neu
rotO,{1ll content



86 4ppendr'K 7 (contd)

Umverslty of Leuven
Participatory agroecologlcal charactenzatlon

CanadIan Gram CommIssIOn, Wmmpeg
Development of technIques tor evaluatmg the qualIty of
barley durum wheat and food legumes

ConcordIa Umverslty, Montreal, and Umverslty of
Moncton

Development ot an optImIzatIOn model for water harvest
mg III Jordan

Umverslty of Guelph, School of Rural Development and
Planmng

Gender and property nghts

McGIll Umverslty
CollaboratIve project on the use of brackIsh water m sup
plemental IrngatlOn m Syna

Unnerslty of Saskatchewan, Saskatoon
InformatIOn services on lentil mcludmg publIcatIOn of
LENS NelA. 5letter
EvaluatIOn of chIckpea germplasm and theIr wIld relatlVes

DENMARK

Royal Vetermary and AgrIcultural Umverslty,
Copenhagen

DIversIty m barley landraces

Rlsoe NatIOnal Laboratory, Plant BIOlogy
BIOgeochemIstry Department

Use of DNA markers m selectlOn for disease resistance
genes m barley

FRANCE

InstItut NatIOnal de la Recherche Agronomlque (INRA)
AssocmtlOn of molecular markers wIth morphophysIOlogi
cal traits assocmted with constramts of Mediterranean dry
land conditIOns m durum wheat (\\-Ith Ecole NatlOnale
l;)upeneure d'Agronomle (ENSA) MontpellIer and
ENSA-INRA Le Rheu)
StudIes on genetIc markers m blood and mIlk of Synan
goats (LaboratOlre de GenetIque BlOchlmlque et de
CytogenetIque INRA Joy en Josas)
Water balance studies m cereal legume rotatlOns m semI
and MedIterranean zone (wIth BIOclImatology Research
UnIt of INRA Thlverval Gngon)

InstItut FrancaIs de Recherche SClentdique pour Ie
Developpement en CooperatIon (ORSTOM)

CooperatlOn m the establIshment of a network on water
mformatlOn

Malson de I'OrIent Medlterraneen, UmversIte Lyon
History of agncultural and pastoral productIon systems
and the management of agncultural and pastoral resources
m the MIddle East and North Afnca

Umverslte Pans-Sud, Labo Morphogenese Vegetale
Expenmentale

ProductIon of double haplOIds m durum wheat

GERMANY

Umverslty of Bonn
Ecology and bIology of cereal cyst nematodes

Glessen Umverslty
Sustamable management of a MedIterranean type agro
ecosystem Results from crop slmulatlOn studies

Umverslty of KIel
Assessment of mformatlOn needs for development of
water management models
InstitutIOns of supplemental IrngatlOn

Umverslty of Frankfurt am MaIO
Development and use of DNA molecular markers for mdl
rect selectlOn m chickpea
CharactenzatlOn of Ascochyta rablel and mappmg of geo
graphIcal dlstnbutlOn m WANA

Umverslty of Gottmgen
Development of wheat germplasm WIth multiple dIsease
resIstance
Use of chemIcal stimulants to Improve drought tolerance
m lentIl

Umverslty of Hannover
Development of transformatIOn protocols for chIckpea

Umverslty of Hohenhelm
- Barley market studIes and economIc assessment of gram

and straw qualIty and morphologIcal traIts
Straw qualIty breedmg and evaluatIOn methods (near
mfrared reflectance and hIstochemIstry)
SlmulatlOn studIes on the su~tamabliity of MedIterranean
croppmg systems

Umverslty of Karlsruhe
Use of remote sensmg and GIS for IdentIficatIOn of water
harvestmg sItes

Techmcal Umverslty, Mumch
Use of DNA markers m selectlOn for dIsease resIstance
genes m barley



IT.\.LY

Institute of Nematology, Ban
Studies of parasItIc nematodes m food legumes
Studies on salmlty tolerance m lentil

Catama Umverslty
Developmg a decIsion support system for mitIgatIOn of
drought Impacts m Mediterranean regIOns

Umverslty of Genova
AnalySIS of the clImatology of ramfall obtamed from
satellIte and surface data for the Mediterranean basm

Umverslty of Naples
Development of transgenIc chickpea resistant to
Ascochvta blIght

Umverslty of Naples, ENEA Rome, StazlOne
Spenmentale dl Gramcoltura per la SIcIlIa, Caltagirone,
IstItuto Spenmentale per la PatalogIa Vegetale, Rome

Development of chickpea germplasm With combmed
resistance to 4scoch}ta blIght and Fusarlllm Wilt usmg
wIld and cultivated species

Umverslty of Tuscla, VIterbo
Enhancmg wheat productIVity m stress environments Utl
IIzmg Wild progenItors and pnmltIve forms
Diversity of storage protems m durum wheat

Umverslty of Tuscla, Vlterbo, Germplasm Institute, Ban,
ENEA,Rome

EvaluatIOn and documentatIOn of durum wheat genetIc
resources

JAPt\.N

Japan International Cooperation Agency (JICA)
Collaborative research on small rummant health

Japan InternatIOnal Research Center for Agncultural
SCiences (JIRCAS)

Resource management mappmg of SOIl loss feed
resources and vegetatIon loss m crop/range/lIvestock sys
tern of northeastern Syna

Glfu Umverslty, Faculty of Agnculture
Assessment of the adaptive role of plant color and chloro
phyll alb ratIO m barley

NETHERLANDS

ISRIC (International Sod Reference InformatIOn Centre)
CollaboratIOn on modellIng SOils m GIS
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Royal Tropical Institute, Amsterdam
Orobanche control

PORTUGAL

PORTUGAL

Estadio NatIOnal de Melhoramento de Plantas, Ehas
Screenmg cereals for resistance to yellow rust scald
Septona and powdery mildew
Developmg lentIl faba bean chickpea and forage
legumes adapted to Portugal s conditIons

RUSSIA

Krasnodar Lukyanenko Research Institute
Development of wmter and spnng barley for the contmen
tal highlands of Central ASia and the Eastern States of the
former Soviet Umon

All RUSSian Institute of Agncultural BIOtechnology,
Moscow

EstablIshment of barley transformatIOn system

SPAIN

INIA (InstItuto NaclOnal de InvestlgaclOn y Tecnologla
Agrana y AlImentana)

Barley stress physIOlogy (With UnIversity of Barcelona)
Improvement of drought tolerance and semolma and pasta
qualIty of durum wheat (With Umverslty of Cordoba
Jerez de la Frontera UnIversity of Barcelona Centre Udl
IRTA Llelda)
Race IdentificatIOn of Fusanum oxysporum f sp Clcen m
chickpea m the Mediterranean regIOn (With UnIversity of
Cordoba)
Exchange of fodder pasture and range plant germplasm
ReclamatIOn of margmal SOils
StabilIzatIOn of margmal steeplands

SWITZERLAND

Umverslty of Bern, CDE (Center for Development and
EnVironment)
- WOCAT Network (World Overview of ConservatIOn

Approaches and Technologies)

InstItut UmversItalre d'Etudes du Developpement (lUED)
Geneva
- History of agncultural and pastoral productIOn systems and

the management of agncultural and pastoral resources m
the Middle East and North AfrIca
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StatIOn Federale de Recherches Agronomlques de
Changms (R<\C)

DupllcatlOn of Lathll U~ genetic resources and data

UNITED KINGDOM

Unn ersltv of Blrmmgham
Botamcal surveys and assessment of communal pastures
10 Turkey

Bnstol University
AnalV~I~ of the clImatology of ramfall obtamed from
~JtLlllte and ~urtace data tor the MedIterranean basm

Unnersltv of Bnstol, Long Ashton Research StatIOn
Molecular characterlzatlOn usmg AFLP techmques

Unnerslty of Readmg
Gender analysIs 10 the agricultural systems of WANA
AdaptatIOn of lentIls

Scottish Crop Research Institute
U~c ot mlcrosatellIte markers to characterize barley
genetK resources of WANA

Sllsoe College
(CARDA IS provldmg consultancles 10 support ofthe
Jordan Arid Zone ProductIvIty Project Implemented by
Sllsoe College

UNITED STATES OF AMERICA

UnlHrslty of California, Riverside
BlOdlv erslty of wheat wild relatlVes

University of California, DaVIS
GL CRSP (Global Livestock ColiaboratlVe Research
Support Program) rangeland productlOn and utllIzatlOn 10

Central ASIa
Developmg chickpea cultlvars wIth resIstance to
4\wchlta blight

Colorado State University
Testmg tor stripe rust 10 barley

Cornell UniVerSity, Ithaca
Use ot molecular markers tor genome mappmg and mark
er assisted selection tor stress resIstance 10 durum wheat

Unn ersltv of Massachusetts, Amherst
ChIld nutntlon 10 rural areas of Syria

l\1Jchlgan State Unnerslty, East Lansmg, Michigan
Simulation ot phosphorus dynamICs 10 the SOIl plant sys
tem

Integrated expert systems/crop modellmg of wheat crop
management

North Dakota University
- Head scab of barley

Oregon State UniversIty
Molecular mappmg of barley wlthm the North America
Barley Genome Mappmg project
IdentIficatlOn of molecular markers associated with resls
tance to diseases of barley

Te~as A&M University, BIacklands Research Center
(BRC-TAMU), Temple, Texas

Development of an Almananc Charactenzatlon Tool
(ACT) for Syna

Texas Tech UniVerSIty, Plant Molecular Genetics
Laboratory Lubbock, Texas

AdaptatlOn to drought and temperature stress 111 barley
usmg molecular markers

USDA/ARS (US Department of AgrIculture, Agncultural
Research SerVIce), National Germplasm Resources
Laboratory

ProductlOn of PCR primers for detectlOn of vIruses

USDA/ARS Beltsville Agncultural Research Center,
Beltsville, Maryland

Development of bread wheat cultlvars faCIlItated by
mlcrosatelhte DNA markers

USDA/ARS Range Sheep ProductIOn EffiCIency Unit
(RSPEU), DubOIS, Idaho

Central ASian langeland and sheep evaluatlOn

USDA/ARS Forage and Range Research Laboratorv
(FRRL) Logan, Utah

Central ASIan rangeland and sheep evaluatlOn

USDA/ARS Gram Legume Genetics and PhYSIOlogy
Research, Washmgton State UniVerSIty

Gene mappmg of economIC traIts to allow marker aSSIsted
selectlOn m chIckpea and lentil
ExplOltatlOn of eXlstmg genetIc resources of food
legumes

USDA/ARS Western RegIOnal Plant IntroductIOn StatIOn,
Pullman, Washmgton

ConservatIon of temperate food pasture and forage
legume blOdlverslty

Utah State UniversIty
GL CRSP (Global LIvestock CollaboratIve Research
Support Program) rangeland productlOn and utlhzatlOn 10

Central ASIa



Umverslty of Vermont
Use ot entomopathogemc fungI for the control of Sunn
pest m West ASIa

Washmgton State UmversItv, Pullman, Washmgton
Mappmg economIC genes of lentIl
AdaptatIOn of peas for MedIterranean envIronments

- Ascochl fa blIght resIstance m chIckpea
Genetics of wmter hardmess and adaptatIOn of lentIl to
cold hIghland areas
UtIlIzatIOn of croppmg systems SImulatIon model for gen-
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eralIzatIOn of sIte specIfic tnal results for wIder areas wIth
known envIronmental charactenstlcs

Umverslty of Wisconsm, Land Tenure Center, Madison
LIvestock and rangeland polIcy and property nghts m
Central ASIa

Yale Umverslty, Center for Earth Observations
FeaSIbIlIty study of use of remote sensmg and Image
analysIs for land use mappmg and evaluatIOn
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Research Networks Coordinated by ICARDA

TItle ObJectIves/ActIvIties Coordmator Countnes/ Donor
InstItutIOns Support
Involved

InternatIOnal & RegIOnal Networks

Cereal InternatIOnal Nursery DlssemmatlOn of barley durum wheat Germplasm 50 countnes ICARDA
and bread wheat advanced hnes parental Program worldwIde core funds
hnes and segregatmg populatIOns devel- CIMMYT
oped by ICARDA and CIMMYT and by
natIOnal programs themselves Feedback
from NARS assIsts m developmg adapt
ed germplasm for natIOnal programs and
provIdes a better understandmg of geno-
type envIronment mteractlOn and of the
agroecologlcal charactenstlcs of major
cereal productIOn areas

InternatIOnal Legume DlssemmatlOn of genetIc matenal to Germplasm 52 countnes ICARDA
Testmg Network (ILTN) NARS for evaluatIOn and use under theIr Program worldWIde, core funds

own condItIOns PermIts muItllocatlOn ICRISAT
testmg of matenal developed by NARS
and ICARDA and helps m developmg
better understandmg of genotype - envI-
ronment mteractlOn as well as agroeco
logIcal charactenzatlOn of legume pro
ductlon areas Includes lentil chIckpea
dry pea vetches and chlCklmg

SEWANA (Southern Europe Durum breeder and crop Improvement Germplasm Algena Jordan ICARDA
and WANA) Durum Wheat SCIentIsts from southern Europe West Program Lebanon '-Ore funds
Research Net", ork ASIa and North Afnca (SEWANA) com- Morocco France
WANADDIN (WANA plement each other's actIvItIes m devel- TumsJa Turkey Italy IFAD
Dryland Durum opmg techmques and breedmg matenal Syna France,
Improvement Network) of durum wheat adapted to the Greece Italy

MedIterranean envIronment and WIth Spam Canada
hIgh gram quahty USA

SoIl Fertlhty Network To standardIze methods and exchange Natural Algena Cyprus ICARDA
mformatlOn and results from research on Resource Egypt Iran IMPHOS
SOlI fertlhty SOlI management and fertll- Management Iraq Jordan
Izer use Program Lebanon, LIbya

Morocco
PakIstan, Syna
TunISIa Turkey
Yemen
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Research Networks Coordmated by ICARDA

Title ObJectIves/ActIvIties Coordmator Countnes/ Donor
InstItutIOns Support
Involved

Dryland Pasture and Forage CommuillcatIOn Imkages among pasture Natural WANA Europe ICARDA
Legume Network forage and hvestock SCIentists m WANA Resource USA Australia CIHEAM

Management CLIMA
Program FAO-RNE

IDRC
USAID
(CRSP)

WANA Plant Genetic Workmg groups will specIfy pnontles m IPGRI RegIOnal WANA coun- IPGRI
Resources Network plant genetIC resources IdentIfy and Imple- Office for tnes IPGRI ICARDA
(WANANET) ment collaborative projects Implement WANA FAO ACSAD FAO

regIOnal actIVItIes ICARDA
GenetIC
Resources Uillt

Faba Bean InformatIOn CollectIOn and dIssemmatIOn of worldWIde Germplasm WorldWIde ICARDA
Services (FABIS) mformatlon on faba bean chlcklmg and Program core funds

vetch to faclhtate commUillcatIOn between CommuillcatIOn
research workers FABIS Newsletter spe- DocumentatIOn
clahzed bIbhographIc Journals research and InformatIOn
workers dIrectory ServIces

Lentil Expenmental News CollectIOn and dIssemmatIon of worldWIde Germplasm WorldwIde ICARDA
ServIces (LENS) mformatIOn on lentils to facIhtate commu- Program core funds

ilICatIon between research workers LENS CommuillcatIOn
Newsletter specIahzed blbhographlc JOur- Documentation
nals research workers directory and InformatIOn

Services

RACHIS CollectIOn and dlssemmatIOn of worldwide Germplasm Worldwide ICARDA
mformatIOn on wheat and barley to faclh Program core funds
tate commUillcatIOn between research Commuillcatlon
workers RACHIS newsletter specmhzed Documentation
blbhographlC Journals, research workers and InformatIOn
directory Services

WANA Seed Network Encourages (l) stronger regIOnal seed sec- ICARDA Seed Algena ICARDA
tor cooperation (2) exchange of mforma Uillt Morocco Iraq Germany
tIOn (3) regIOnal consultatIOns and (4) Cyprus Turkey (GTZ)
mter country seed trade Jordan Syna Netherlands

Egypt Sudan
Libya Yemen

AgrIcultural Information Improvmg natIOnal and regIOnal capacIties Commuillcatlon WANAcoun ICARDA
Network for WANA (AIN- m mformatIOn management preservatIOn Documentation tnes CIHEAM
WANA) and dlssemmatIOn and InformatIOn ISNAR

Services
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Research Networks Coordmated by ICARDA

TItle

Global Gram Legume
Drought Research Net",ork
(GGLDRN)

ObJectives/ActiVItIes

EstablIshmg mtegrated global efforts
on enhancmg and stabIlIzmg gram
legume productIOn m drought-affected
envIronments through provISIOn of
mfonnatlOn Charactenzmg and map
pmg types of drought usmg GIS
QuantIfymg yIeld losses usmg eXIstmg
data or through e'<:penmentatlOn
IdentIfymg pnonty areas for research
Extendmg available technologIes to
target regIOns

Coordmator

ICRISAT
ICARDA

Countnes/
InstItutIOns
Involved

World", Ide
lCRISAT
FAO

Donor
Support

ICARDA
ICRISAT
FAO

Sub-RegIOnal Network~

Network'i operatmg under the North Africa RegIOnal Program (NARP)

North Afncan Faba Bean
Research Network

ICARDA proVIdes techmcal support
to thIS network coordmated by GTZ
and Morocco The network proVIdes
for contmued availabIlity of ICARDA
enhanced faba bean gennplasm and
runs regIOnal tnals and nursenes
mcludmg 0, obanche resIstance nurs
ery Jomt evaluatIOn VISItS and regIOn
al trammg courses

GTZ
INRA/Morocco

Algena LIbya
Morocco
TumsIa

GTZ

Nctwork'i operatmg under the Nile Valley and Red Sea RegJOnal Program (NVRSRP)

Sources of Pnmary
Inoculum ot Stem and Leaf
Rusts ot Wheat TheIr
Pathways and Sources of
ResIstance

Management OfWllt and
Root Rot DIseases of Cool
Season Food Legumes

Detennme dIsease development of ARC/Egypt
leaf and stem rusts m relatIOn to
weather data IdentIfy prevaIlmg races
and the pathways of pathogens
Identlfy wheat gennplasm wIth effec
tIve resIstance genes Identify pnmary
sources of moculum Contribute to
overall breedmg strategy

Identlfy sources of resIstance to Wllt AUAlEthlOpIa
and root rots Incorporate reslstance
mto gennplasm wIth SUitable charac-
tenstIcs ProVIde segregatmg popula-
tions to NARS to select under thelr
own condItions Develop strategy for
multiple dIsease reslstance Identify
races m Fusanum WIlt pathogens
Studles on other components of mte-
grated dIsease management

Egypt EthIOpIa
Sudan Yemen
ICARDA

Egypt EthIOpIa
Sudan
ICARDA
lCRISAT

Netherlands
(DGlS)

Netherlands
(DGIS)
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Research Networks Coordmated by ICARDA

TItle ObJectIves/ActIvItIes Coordmator Countnes/ Donor
InstItutIons Support
Involved

Integrated Control of AphIds Assess the potentIal for and Implement blO ARC/Egypt Egypt EthIOpIa Netherlands
and Major VIruS DIseases m logIcal control of aphIds IdentIfy and ARC/Sudan Sudan Yemen (DGIS)
Cool Season Food Legumes mcorporate sources of resIstance to and ICARDA
and Cereals Improve chemIcal control of aphIds

Develop Improved dIagnostIc methods to
IdentIfy VIruS diseases and assess theIr
spread and relatIve Importance IdentIfy
germplasm for VIruS resIstance Develop
mtegrated pest management program

Thermo-tolerance m Wheat IdentIfy phYSIOlogIcal and morphologIcal ARC/Sudan Egypt Sudan Netherlands
and Mamtenance of Yield traIts for Improvmg wheat adaptatIon to Yemen ICARDA (DGIS)
StabIlIty m Hot heat venfy these traIts m collaboratIOn CIMMYT
EnVIronments WIth breeders IdentIfy Improved manage

ment strategIes through a better under-
standmg of development and growth
Descnbe the phYSIcal envIronment and
charactenze promlsmg genotypes for
development of computer SImulatIons of
crop growth Charactenze photothermal
and vernalIzatIOn responses of selected
commerCIal lInes

Drought and Water Use Develop and IdentIfy wheat cultlVars ARC/Egypt Egypt EthIopIa Netherlands
EffiCIency m Wheat requmng less water and tolerant to mOls- Sudan Yemen (DGIS)

ture stress IdentIfy lITIgatIOn regImes that ICARDA
meet crop-water requIrements Improve
SOIl management practIces for SOIl mOisture
conservatIOn Develop Improved produc-
tIon packages

SOCIOeconomic Studies on Momtonng and evaluatIOn of technology ARC/Sudan Egypt EthIopIa Netherlands
AdoptIOn and Impact of transfer to farmers WIth respect to adoptIOn Sudan Yemen (DGIS)
Improved Technologies levels and IdentIficatIon of factors mflu- ICARDA

encmg adoptIOn Impact of Improved tech-
nology on farm-mcome levels and produc-
tIOn effect of polIcy and mstltutlOnal fac
tors on technology transfer and adoptIOn
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Research Networks Coordmated by ICARDA

TItle ObJectIves/ActivIties Coordmator Countnes/
InstItutions
Involved

Donor
Support

Barle" Net\\'orks operatmg under the Latm Amenca RegIOnal Program (LARP)

Development of Stnpe Rust To produce barley resIstant to stnpe rust LARP RegIOnal Oregon State
ReSIstant Barley u~mg double haploid method (DH) DH Coordmator Umv Latm

hnes produced by Oregon State Umverslty Amencan
field tested m MeXICO and supenor cultl- NARS
vars dlstnbuted to NARS CIMMYT

ICARDA&
CIMMYT
core funds

De, elopment of Hull less
Barley

Development of Barley
Yellow D\\'arf(BYD)
ReSistant Lilles

Develop hIgh Yleldmg hull less cultlvars
and Improve theIr nutntlOnal value pro
ducmg cultlvars wIth hIgh energy and low
fiber

ELISA testlllg of barley hnes FIeld testmg
of IdentIfied resistant hnes m Latm
Amenca InternatIOnal testmg m ChIle
Ecuador and Kenya where dIsease has
reached epidemIc proportIOns

LARP RegIOnal
Coordmator

LARP RegIOnal
Coordmator

CIMMYT
Canada
Austraha
ColombIa

CIMMYT
ChIle
Ecuador, Kenya

ICARDA&
CIMMYT
core funds

ICARDA &
CIMMYT

Development of Germplasm Development of scab resIstant barley wIth LARP RegIOnal CIMMYT ICARDA&
ReSistant to Scab and Barley tolerance to BYM for Chma Coordmator Chma CIMMYT
Yellow MOSaIC VIruS core funds
(BYM)

Development of Barley Crossmg sources of resIstance IdentIfied m LARP RegIOnal CIMMYT ICARDA &
Lmes ReSIstant to Spot ThaIland and North Amenca InternatIOnal Coordmator Vietnam CIMMYT
Blotch Caused by field testlllg m ThaIland Vietnam, Uganda Uganda, core funds
HelmmthospOflum satlvum ThaIland

Development of Leaf Rust Network of researchers mvestlgatmg leaf LARP RegIOnal Vlrglma Tech ICARDA &
ReSistant Barley rust resIstance Coordmator North Dakota CIMMYT

State CIMMYT core funds
Latm Amencan
NARS
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ICARDA International
School of Aleppo
The ICARDA InternatIOnal School ofAleppo (ISA)
IS a co-educatIOnal day school sponsored by
ICARDA ISA offers a high quality, mternatIOnally
acceptable program, pnmanly for the children of
ICARDA employees Currently, there are 278 stu
dents enrolled m grades K-12 representmg 37 coun
tries Approximately one-third of the students are
ICARDA-sponsored, with the remamder commg
from the Aleppo commumty

The School IS housed m what IS called Office
One on four hectares located at the edge ofAleppo,
shared with the residence of the Director General and
the ICARDA Sports and Social Club The School
facIlities mclude two former manSIOns and two
purpose-specific bmldmgs Athletic facIlities are
shared with the Sports Club

The School IS fully accredIted by the Middle
States ASSOCiatIOn (MSA) of Colleges and Schools of
the Umted States and IS affiliated to the InternatIOnal
General Certificate of Secondary Education (IGCSE)
and the InternatIOnal Baccalaureate (IB) All students
work towards a US-style secondary diploma and
approxImately two-thirds of the students also attempt
the IB diploma

Highlights for the year mcluded students receiv
Ing the highest IGCSE and IB scores m the hIStOry of
the School Wlthm the IB, the School had a 100%
pass rate for all students sIttmg the diploma, with an
average score mcrease of SIX pomts (27 to 33) over

95

the prevIOUS year The School expanded Its academic
program, addmg courses m busmess, psychology,
geography, art, multimedia, mUSIC, yearbook, and
pre-IGCSE mathematics at the secondary level At
the elementary level the School added support
resource room services for students needmg extra
assistance

The School's extracuITIcular program contInued
to grow as an expanded number of athletic teams par
ticipated In a local league as well as mternatIOnally
through the International Schools ActivIties
Conference (ISAC)

The campus was expanded with the second
purpose-specific bmldmg opened on 4 October 1998
This facIlity added three larger classrooms and a
much-needed audltonum The entire campus was also
wired to create a Local Area Network (LAN) In
anticipatIOn of future Internet connections The
School library and the computer laboratones were
combIned to create a student research center A
secondary-student social area was created behInd the
secondary bmldmg with a new patio, a shaded area
formed by a grape arbor, and a pond which Will also
be used for bIOlogical studies The soccer pitch,
which IS shared with the Sports Club, received exten
SIve work with the mstallatIon of an underground
IrngatIOn system

The School Management Committee (SMC),
which IS appoInted by the DIrector General and over
sees the School's operatIOn, completed an entire
rewnte of ItS policy manual Tighter fiscal manage
ment allowed the School to fimsh with a small opera
tIOnal surplus
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Visitors to ICARDA
In 199R the Center receIved 2495 vIsItors In 294 groups
from all over the \Iv orld 76% from WANA 10% trom
Europe 9% trom areas In ASIa and Africa other than
WANA and 5% from the USA Australta and Canada
The \ ISltorS Included mInIsters of agriculture parltament
mLmbers ambassadors senior government offiCIals repre
,>entatIves of donor organizatIOns medIa personnel
rc,>earchers extensIOn speclaltsts farmers representatives
of farmers Union, traInees and students

Among the distIngUIshed vIsItors dunng 1998 were
the mInisters of agnculture of the follOWIng five countnes

H E Assa'ad Moustafa Syna
H E Abdul Elah H Mohamed Iraq
HE Abdul Jawad AI Saleh the Palestlman Authonty
H E Nafie Alt Nafie Sudan
H E Abdel Rahman Kazzaz Mauntama

762%

---....,.-

WANA f""'1 Europe
h:J ASia, Afnca except WANA
o USA, Australia, Canada

Fig 16 Percentage distribution of VIsitors to ICARDA
dUring 1998
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Statement of Activity
For the Year Ended 31 December 1998 and 1997 (x 1000 US$)

97

1998 1997

RE\ENUE
Grants 23944 22877
Exchange gams/(losses) net 433 (220)
Interest mcome 294 327
Other mcome 514 367

25 185 23351

K\.PE"ISES
Research 17596 20515
Trammg 2060 2526
Information services 689 918
General admlmstratlOn 2996 2771
General operatIOns 1207 1772

24548 28502
Recovery of Indirect Costs (978) (868)

23570 27634

E\.CESS OF RE\ EI'UE OVER EXPE"ISES 1 615 (4283)

AL LOCATED AS FOLLOWS

Caplta1mvested m property p1dnt and eqUipment 202 318
Capital fund - 4
Operatmg fund 1 413 (4605)

Surp1us/(Deficlt) 1 615 (4283)

Statement of Grant Revenue, 1998
(x 1000 US$)

Arab Fund 1 294
Australia 565
Austna 30
Canada 420
Chma 10
CGIAR ~ 2308
Denmark 609
Desertification trust fund 1,248
European Commission 2 808
Egypt 1,052
EthIOpia 24

Donor Amount Donor
- --

France
Germany
IMPHOS
IBRD (World Bank)
lORC
IFAD
Iran
Italy
Japan
The Netherlands
Norway
OPEC

J\mount

194
1348

8
2000

134
1051
1280

525
535

1649
533

53

Donor

South Africa
Spam
Sweden
SWitzerland
Umted Kmgdom
UNDP
Umv of California-DavIs
USAlO
USDA
Yemen
Mlscellaneous
Total

Amount

30
224
448
118
758
202

46
1545

143
750

2
23944

~ Includes US$ I 6 mIllIon one tIme contnbutlOn trom CGIAR Fmance Committee
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Statement of Activity
Taking a Closer Look

Research
336/

Operation
33/ Administration

122/
Netherlands USA World Bank

69% 71% 84%
I

CGIAR
96%

I
I

European
Commission

139%

Expenditure (US $ 24 5 million) by Activities for 1998

I III
I

Egypt
22%

Japan
221o
Norway

221o

Italy
221o

Sweden
1 9°1

others _~

115%

Yemen
31°1

Oenmark~

251o

Australia
24%

Iran
53%

IFAD
44°1

Umted KmgdomJ
32%

Arab Fund
541o

Germany
561o

\, I
i ~8J

Int I Cooperation
351/

Germplasm
Enhancement

307/

Information
28/

Production Systems Management
304/

Of
Human

Resource Oev
29/

Institutional
SOCID economiCS Strengthening

& Policy 36/
87/ r-~~l

Research
Support
101/

Natural
Resource

Mgmt
266/

Expenditure by Medium Term Plan Themes for 1998 Grant Revenues for 1998

Expenditure by Expense Category for 1998

Contract Services
185/

Depreciation
78/

Operation
103/

Travel
94/

Training
83/ Salarres

226/

20-
o Unrestricted o Restricted

15-
II,

.....,,
III

i l r:c: -1~ 10
~ I, r

5 I
,

0- \ I \ ! I I I I
1994 1995 1996 1997 1998

Funding Trend 1994-1998
Includes US$1 6 million one time contnbutlon from the CGIAR Frnance Committee
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Board of Trustees

At Its e"traordmary meetmg on 21 February1998 m CaIro
Egypt the Board of Trustee~ (BOT) appomted Mr Robert D
Ha\ ener Dr Mamdouh A Sharafeldm and Dr IsmaIl EI
Zabn as members for a 3-year term startmg from the Apnl
1998 meetmg

Drs Ersm Istanbulluoglu Julie Caroll Noolan and Joseph
Casas completed theIr term of office m Apnl 1998 At Its
annual meetmg held on 22-23 Apnl 1998 at ICARDA
Aleppo the Board e"pressed Its apprecIatIOn for theIr \alu
able contnbutlOns to the progress ofICARDA The departmg
Trustees had Jomed the Board m 1993

Dr Toufik IsmaIl host country representative after com
pletmg hIS second 3-year term on the Board was re elected
tor a thIrd 3 year term startmg ImmedIately after the 1998
annual Board meetmg Drs Raoul Dudal and LUIgI Monti
completed theIr first 3 year term on the Board and were re
elected for a second 3-year term also startmg ImmedIately
after the 1998 annual Board meetmg

t\t the Apnl BOT meetmg Mr Robert Ha\ener \\-as
elected as Chairperson DeSignate of the Board to take office
tor a term ot t\\- 0 years Immedlatelv after the 1999 annual
meetmg of the BOT

'lr Robert D Ha"ener
Mr Robert D Ha\ener recel\ed hIS BS (1952) and MS (1958)
m agnculture trom OhIO State Unt\erslty and M PA (1972)
from the Kennedy School ot Gm,ernment Hanard
Untverslt'r Mr Ha\ener IS not new to the CGIAR system
through the And Lands
Agncultural De"elopment
(ALAD) Program ot the Ford
FoundatIOn he was Co-project
De\ elopment Officer for ICAR
DA m 1975-1976 and was a
member of ICARDA s Board of
Trustees m 1976-1978 He \\-as
also Director General ot CIM
MYT (1978-1985) and Intenm
Director General ot CIAT
(1994-1995) and has sened on the Board of Trustees of
IRRI (1977-1978) CIMMYT (1978-1985) and CIAT
(1992-1998)

BeSIdes the CGIAR Centers the organtzatlOns m whIch
he has gamed hiS major \\-ork e"penence m the past three
decades mclude the Ford FoundatIon (Program Ad" Isor
Agnculture Pakistan 1966-1971 Program Officer Ne\\
York 1971-1972 Director ALAD Program Beirut
Lebanon 1972-1976 and Program Adv Isor Agnculture
ASIa and the PaCific RegIOn 1976-1978) Wmrock

99

InternatIOnal Institute for Agncultural Development
(PreSIdent and CEO 1985-1993) and Rockefeller
FoundatIOn (Sentor Consultant 1993-1994) He has also been
a Board member of numerous natIOnal and mternatlOnal orga
ntzatlOns

In addItIOn to hIS numerous a\\-ards and profeSSIOnal
achle\ ements mcludmg PreSIdent Ementus and Honorary
Member ofWmrock InternatIOnal NatIOnal A\\-ard tor
Agncultural Excellence NatIOnal Agn Marketmg
ASSOCiatIon and DlstmgUlshed Alumnt Award College of
Agnculture OhIO Unl\ erslty he has contnbuted more than 25
mVlted papers to conterences semmars and \\-orkshops

Dr Mamdouh A Sharateldm
Dr Mamdouh A Sharafeldm IS currently Techntcal Counselor
to the Mlntstry of Agnculture and Land ReclamatIOn ot
Egypt Professor of Antmal SCIences at Cairo Untverslty
Egypt and Chairperson LIvestock Poultry and Flshenes
Research CounCIl of the Egyptian
Academ'r ot SCientific Research
and Technolog'r HIS responslbIlI
ties at the Mmlstry mclude coordl
natmg actn Itles of the public and
pmate Inestod. and poultry sec
tors and supen Ismg all the antmal
and "etennarv sCience mstltutes ot
the Agncultural Research Center
of\Nhlch he IS a Board member
He IS also Coordmator ot the EU
Steenng Committee and Food Sector De"elopment Program
(FSDP) Chairman of the Board of Trustees ofFSDP and
Coordmator of the World Bank s Matrouh Resource
Development Project m Egypt

Dr Sharafeldm sened from 1971 to 1988 with FAO
\\-here hiS most recent pOSitIOn \Nas Sentor Techntcal AdVIsor
to the Mmlstry of Agnculture of Saudi ArabIa In addition to
teachmg antmal sCiences at the unt\ erslty level hiS profes
slOnal e"penence mcludes plannmg and ImplementatIon of
mtegrated agncultural development projects and management
of bl and multi lateral projects He has 17 years of e>-pen
ence \\-Ith mternatlOnal organtzatlOns and was awarded Le
grade d otficler du mente agncole by the GO\ ernment of
France m 1996

Dr Sharafeldm s speCIalizatIOn IS m antmal breedmg
\\-Ith notable aLtIVltles m In estock Improvement and conser
vatlOn of genetIc matenal lnestock productIOn systems par
ticularly nomadiC and transhumant systems and agncultural
development He has published 40 artIcles m both mternatlOnal
and natIOnal Journals on antmal breedmg \\-001 technologv
sheep productIOn and antmal behaVIOr and several FAO pub
licatlOns on agncultural development



/00 Appendl'C /2 (contd)

I hi Ii MW $I iQQ

Dr hmall EI-Zabn
Dr IsmaIl El Zabn has been workmg wIth the Arab Fund for
EconomIc and SocIal Development (AFESD) KuwaIt smce
1977 WIth a background m agncultural economIcs he IS cur
rently DIrector of the TechnIcal Department where hIS dutIes
mclude managmg techmcal
opLratlons assIsting Arab
countne~ m formulatmg theIr
de\ dopment plans formulatmg
regIonal and LOuntry de\ elop
ment ~trategles and programs
geared to gUldmg AFESD s
lendmg and teLhnILal assls
tanLe programs and orgamzmg
~emlnars and '.'.orkshops on
major Issues of Arab economIc
development

Dr EI-Zabn s prevIOus
aS~lgnment after he recelVed hIS PhD from the Umverslty of
II1mol~ Urbana ChampaIgn (1968) was wIth FAO where he
wa~ ChIef Near East and North Afnca Group HIS dutIes
Included supervIsIon and techmcal backstoppmg ofagncul
tural economIsts assIgned to UNDP/FAO projects m countnes
of the Near East and North Afnca regIOn economIc analysIs
of food and agnculture condItIons problems and polIcIes at
country and reglOnal levels and revIew of performance of the
agnculture sector preparatlOn of country studIes (for Egypt
Iran Jordan PakIstan and Sudan) and lendmg adVISOry
as,>lstance to countnes m agncultural plan preparatIon

53-70 Jmgumae 5-chome
Shlbuyaku Tokyo 150
JAPAN

Tel (Off) (81 3) 5467 1257
(Res) (81-3) 3816 1025

Fax (81 3) 3499 2828
Email Kobon@hq unu edu

Dr Ah Ahoonmanesh
PreSident Isfahan Umverslty of Technology
Isfahan
IRAN

Tel (Off) (98-31) 891 3100/1
(Res) (98-31) 891 3038

Fax (Off) (9831) 8913112
E-maIl ahahoon@cc JUt ac Ir

Dr Assla Bensalah AlaoUl
Allee des Pnncesses
SOUlSSI Rabat 10100
MOROCCO

Tel (Off) (2127)764 861
(Res) (212 7) 750 530

Tel/fax (212 7) 760 507
Fax (212-7) 764 880
E mati abaz@onpt net ma

Dr WIlham Roome Coffman
ASSOCiate Dean for Research and DIrector

Agnc Expenment StatIOn
Cornell Umverslty
245 Roberts Hall
Ithaca NY 14853-4203
USA

Full Board, 1998

On 11 December 1998 the membershIp of ICARDA s Board
of Trustees '.'.as as follows

Dr <\Ifred Bronmmann
Chairperson
Director SWISS Federal Research StatIon for

I\groecology and Agnculture
Reckenholzstrasse 191
8046 Zunch
SWITZERLAND

Tel (Off)
(Res)

Fax
E mati

(l 607) 255 2552
(l 607) 272 7551
(1-607) 2559499
wrc2@comell edu

Tel (Off) (411)3777111
(Res) (41 1)7482671

Fax (Off) (41 I) 377 7201
EmaIl alfred broenmmanniaJfal admm ch

Dr Iwao Kobon
VIce ChaIrperson
The Umted NatlOns Umverslty

Dr John CecIl DaVIes
40 Burleigh Park
Cobham Surrey KTlI 2DU
UNITED KINGDOM

TellFax (44 1932) 865 437
EmaIl John C Davles@btmtemetcom
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Dr Raoul Dudal
Institute tor Land and Water Management
Vital Decosterstraat 102
3000 Leuven
BELGIUM

Tel (Off) (32-16) 329 721
(Res) (32-2) 582 8438

Fa"X (32-16) 329 760
E-mail rudl duda1@agr kuleuven ac be

Tel (Off) (963-11) 532 3098
(Res) (963 11) 6113012

Fax (963-11) 532 3098

Dr Michel de Nuce de Lamothe
PreSident AGROPOLIS
Avenue Agropohs
F-34394 Montpelher Cedex 5
FRANCE

(Off) (33) 467 047575
(33) 467 047599
denuce@agropohs fr

Tel
Fax
E-mail

Tel (916) 4872837
Fax (916) 978 0870
E-mail r havener@cgIar org

Mr Robert D Havener
625 Regency Cl
Sacramento CA 95864-6178
USA

Tel (Off) (20-2) 337 2470/336 6408
(20-2) 572 3618/570 9970

(Res) (20-2) 360 8939
Fax (20-2) 360 93991573 5927

Prof Dr Mamdouh A Sharafeldm
Technical Counsellor
MInistry of Agnculture and Land Reclamation
Chairperson Livestock Poultry and

Flshenes Research Council
Egyptian Academy of SCientIfic Research and Technology
P a Box 42 Giza
Cairo
EGYPTDr Toufik IsmaIl

Deputy Mmlster of State for P1anmng Affairs
State P1annmg CommiSSIOn
Damascus
SYRIAN ARAB REPUBLIC

Tel (Off) (963 1I) 511 1547
(Res) (96311)6112851

Fax (963-11) 5121415

Dr LUIgi Monti
Department of Agronomy and Plant Genetics
Umverslty of Naples
Via Umverslta 100
80055 POrtlCI
ITALY

Dr Moum Hamze
Secretary General
NatIOnal CouncIl for SCientific Research
P a Box 11 8281
Beirut
LEBANON

Tel (Off) (961 1) 850 125
(Res) (961-1) 739100

Tel/Fa"X (961-1) 822 842
E-mail hamze@cnrs edu lb
http Ilwww cnrs edu lb

Dr George Some
Director
Directorate of ImgatlOn and Water Use
Mlll1Stry of Agnculture and Agranan Refonn
P a Box 31267
Damascus
SYRIAN ARAB REPUBLIC

Tel (Off)

(Res)
Fax
E-mail

(390-81) 775 20561
775 30741776 1646

(39081) 7761646
(39081) 775 3579
lmontl@umna It

Dr IsmaIl EI-Zabn
Semor Advisor DG Office
Arab Fund for Economic and

SOCial Development (AFESD)
P a Box 21923
Safat 13080
KUWAIT

Tel (Off) (965) 484 4500 ext 6804
(Du) (965) 481 5752
(Res) (965) 251 1994

Fax (965) 481 5750/60170
E-mail lelzabn@afesd quahtynet net
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Prof Dr Adel El-Beltagy (ex-officIO)
Director General
[CARDA
P a Box 5466
Aleppo
SYRIAN ARAB REPUBLIC

Board of Trustees Meetmg
Program Committee Meetmg
NommatlOn Committee Meetmg

Tel (Off)
(Res)

Fax
EmaIl

(96321) 222 5517/223 1330
(96321) 5741480
(963 21) 222 5105/221 3490
A El Beltagy@cgmr org

Board Meetmgs, 1998
Cairo, Egypt
20 February Extraordmary NommatlOn Committee

Meetmg
20-21 February Extraordmary Board of Trustees Meetmg

Aleppo, SyrIa
23-24 AprIl
21-22 AprIl
22 Apnl

Washmgton DC, USA
2-3 November Executive Committee Meeting
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Senior Staff
(as of 31 December 1998)

SYRIA (Aleppo Headquarters)

Director General's Office

Prof Dr Adel EI Beltagy Director General
Dr M C Saxena AssIstant Dlfector General
Dr John Dodds AssIstant DIrector General (Research)
Dr Mahmoud El Solh DIrector of InternatIOnal CooperatIOn
Dr ElIzabeth Bailey, Project Officer
Mr V J Sndharan Internal AudItor
Ms Houda Nourallah AdmlmstratIve Otficer to the Director

General and Board of Trustees

Government LiaIson

Dr Falsal Maya DIrector

Fmance

*Mr John E NOIsette DIrector of Fmance and
AdmlmstratlOn (untIl July 1998)

Mr Suresh Sitaraman Actmg DIrector of Fmance (from July
1998)

Mr Edwardo Estoque Fmance Officer FmancIaI Reportmg
Mr Issam Abdalla Saleh A EI Nagga Accountant

Mr Mohamed Samman Treasury SupervIsor

Natural Resource Management Program

Dr RIchard Tum Iler Program Leader

Dr Aden Aw-Hassan, Coordmator Dryland Resource
Management Project

Dr Adnana Bruggeman Agnculture Hydrology SpecIalIst
Dr Nabll ChaherlI PolIcy EconomIst (seconded from IFPRl)
Dr Eddy DePauw AgroclImatologlst
Dr MIchael Chenost SCIentIst
Dr Gustave Gmtzburger Range Ecology and Management

SCIentIst
Dr LUIs Imguez Semor Small-Rummant SCIentIst
Dr Fawzi Karajeh Margmal-QualIty Water Management

SpecialIst
Dr TldIane Ngaldo Property RIghts SpecIalIst (seconded

from IFPRI)
Dr Thelb Owels Water Harvestmg/Supplemental IrngatlOn

SpecIalIst
Dr Mustafa Pala Wheat-based Systems AgronomIst
Dr Abelardo Rodnguez AgrIcultural EconomIst
Dr John Ryan SOIl FertIlIty SpecIalIst

* Proceeded on termInal sabbatIC leave on 15 July
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Dr Chnstoph Studer Plant Water and SoIl SpecIalIst
Dr MIchael Zoblsch SOIl ConservatIon and Land

Management SpeCIalIst

Dr Mustafa Bounejmate, Consultant Feed Legumes
ProductIOn

Mr Wolfgang Gobel AgroclImatologlst
Dr Ahmed Mazld, Agncultural EconomIst
Mr NIcholas Thomas GIS Analyst

Dr Hepmg Zhang Post Doctoral Fellow

Ms Azusa Fukuki Research Fellow
Ms Shlbam Ghosh Research Fellow
Ms Tnne NIelsen Jumor ProfeSSIonal Officer
Dr Safouh Rlhawl Research AssocIate
Mr Farouk Shomo Research Associate
Ms Momka Zaklouta Research AssocIate

Germplasm Program

Dr WIllIam Erskme Leader

Dr Osman Abdallah PathologIst (seconded from CIMMYT)
Dr AlI M Abd El Monelm Forage Legume Breeder
Dr Chrysantus Akem Plant PathologIst
Dr MIchael Baum Blotechnologlst
Dr Mustafa EI Bouhsslm EntomologIst
Dr Salvatore CeccarellI Barley Breeder
Dr Stefama Grando Barley Breeder
Dr Khaled Makkouk Plant VIrologISt
Dr Mlloudl Nachlt, Durum Wheat Breeder (seconded from

CIMMYT)
Dr VIctor Shevtsov Barley Breeder
Dr Amor YahyaoUl Semor Cereal PathologIst

Dr R S Malhotra InternatIOnal Tnals SCIentIst

Dr Ashutosh Sarker Post-Doctoral Fellow Lentil BreedIng
Dr S M Udupa Post Doctoral Fellow Pathogen AnalySIS

Mr Fadel Afandl Research AssocIate
Ms BIanca van Dorrestem VisItmg Research Fellow
Dr Bruno Ocampo Research AssocIate

Genetic Resources VOlt
Dr Jan Valkoun Head

Dr Kamel Chabane, Blotechnologist
Mr Jan Konopka Germplasm DocumentatIon Officer

Ms Slham Asaad, Research AssocIate
Mr BIlal Humeid Research AssocIate

CommuOlcatlOn, DocumentatIOn, and
InformatIOn Services

Dr Surendra Varma Head

Mr Moyomola Bolann MultImedla/Trammg Matenal
SpecIalIst
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Mr Nlhad Maliha Library and InformatIOn Services
Manager

Human Resources De\elopment Umt

Dr Samlr EI Sebae Ahmed Head

Mr Mohamed A Ham"'leh Admmlstratlve Officer
(VISItors Services)

Computer and BlOmetncs ServIces

Dr Zald Abdul Hadl Head

Dr Muran Smgh SenIOr BlOmetnclan

Mr Awad Awad Data Base Administrator
Mr Michael SarkIsIan Senior Mamtenance Engmeer

Mr C K Rao Senior Analyst/Programmer

Seed Umt

Dr Michael Turner Head

Dr Samuel Bockan Kugbel Seed EconomIst

Mr Zewdle Blshaw Assistant Seed ProductIOn Specialist
Dr Lahcen Grass Trammg Officer

Mr Abdul AZIZ Nlane Research Associate

Personnel

Ms Venty StIff Personnel Officer

Farm OperatIOns

Dr Jurgen Diekmann Farm Manager

Mr BahlJ Kawas Senior Horticultural SupervIsor
Mr Ahmed Shahbandar Assistant Farm Manager

Engmeenng Sen-Ices Umt

Mr Ohannes Ohanesslan Electncal/ElectronIc.
Engmeer

Purchasmg and Supplies

Ms Dalal Haffar Manager

Labor Office

Mr Marnan Mal1ah Admmlstratlve and Secunty Officer/
Consultant

InternatIOnal School of Aleppo

Dr Thomas Taylor Pnnclpal

Mr Anthony Brown Deputy Prmclpal

Damascus Office, Syna

Mr Abdul Kanm EI Ali Administrative Officer

Beirut Office, Lebanon
Mr Anwar Agha ExecutIve Manager/Consultant

Terbol Research StatIOn, Lebanon

Mr MUnlr Sughayyar Engmeer StatIon OperatIOns

RegIOnal Programs

North Afnca RegIOnal Program

Tums, TumsIa

Dr Abdul Razzak Belald, SoclOeconomlst

Rabat, MOl occo (Camp Office)

Nile Valley and Red Sea RegIOnal Program

Cairo, Egypt

Dr Nasn Haddad RegIOnal Coordmator

Dr Scott Chnstlansen Grazmg Management Specialist!
InternatIOnal FaCilitator

Dr Abdul Ban Salkml, Agncultural Economist

Dr Hemz Peter Wolff Vlsltmg SClentlst/Natural Resources
Management Economist

Dhamar, Yemen

Dr S V R Shetty Team Leader

Dr Mohamed Zamul Abedm Farmmg Systems Specialist

West ASIa RegIOnal Program

Amman, Jordan

Dr Mohamed Habib Halila RegIOnal Coordmator

ArabIan Pemnsula RegIOnal Program

DubaI, Umted Arab Emirates

Dr John Peacock RegIOnal Coordmator

Dr Ian McCann WaterlIrngatlOn Management Specialist
Dr Ahmed Tawfik Mustafa, Protected Agnculture Specialist



HIghland RegIOnal Program

Ankara, Turkey

Dr Habib Ketata Actmg RegIOnal Coordmator

Tehran, Iran

Dr Muhammed Tahir Plant Breeder and Coordmator
IranlICARDA Project

Central ASIa and the Caucasus RegIOnal
Program

Tashkent, UzbekIstan

Dr S P S Bemwal RegIOnal Coordmator

Dr Mekhhs Suleimenov Deputy Head
Dr Zahlr Khahkulov Consultant SCientist
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Latm Amenca RegIOnal Program

CIMMYT, MexIco

Dr Hugo VIVar Barley Breeder and RegIOnal Coordmator

Consultants
Dr Bassam Bayaa Lentil PathologIst
Dr Ahmed El Ahmed Seed Pathologist
Dr Wafa Choumane, BIOtechnologlst
Dr Edward Hanna Legal AdVISor (Beirut)
Mr TanfKayah Legal AdVisor (Aleppo)
Dr Shaaban KhalIl Faba Bean Breeder
Dr Nour-Eddme Mona Synan NatIOnal Coordmator
Dr Hlsham Talas Medical Consultant (Aleppo)
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Acronyms HRP Highland RegIOnal Program (Ankara
Turkey)

ICRISAT InternatIOnal Crops Research Institute for the
ACSAD Arab Center for the Studies of And Zones Semi-And TropiCS (India)

and Dry Lands (Syna) lORC InternatIOnal Development Research Centre
ALESCO Arab League EducatIOnal, Cultural and (Canada)

SCientific OrganizatIOn (TUniS) IFAD International Fund for Agncultural
AREA Agncultural Research and ExtenSIOn Development (Italy)

Authonty (Yemen) IFPRI InternatIOnal Food Policy Research Institute
AFESD Arab Fund for Economic and Social (USA)

Development (Kuwait) ILRI InternatIOnal Livestock Research Institute
APRP Arabian Penmsula RegIOnal Program (Dubal (Kenya)

Yemen) INlAP Agncultural NatIOnal Research Institute
ARI Agncultural Research Institute (Lebanon) (Ecuador)
ASMSP Agncultural Sector Management Support INRA Instltut NatIOnal de la Recherche

Project (Yemen)
Agronomlque (Morocco)

BOT Board of Trustees IPGRI InternatlOnal Plant Genetic Resources
BMZ Federal Mmlstry for Economic CooperatIOn Institute (Italy)

(Germany) ISNAR InternatIOnal Service for NatlOnal
CAC Central ASia and the Caucasus

Agncultural Research (Tne Netherlands)
CACRP Central ASia and the Caucasus RegIOnal IWMI InternatlOnal Water Management Institute

Program (Tashkent, Uzbekistan)
(Sn Lanka)

ClAT Centro InternaclOnal de Agncultura Tropical IWWIP InternatIOnal Wmter Wheat Improvement
(Colombia)

Program (Turkey)
CIHEAM Centre InternatIOnal de Hautes Etudes LARP Latm Amenca ReglOnaI Program (MexIco)

Agronomlques Medlterraneennes (France) MRMP Matrouh Resource Management Program
CIP InternatIonal Potato Center (Peru)

(Egypt)
CGIAR Consultative Group on InternatlOnal NACAR NatIOnal AcademiC Center for Agncultural

Agncultural Research (USA)
Research (Kazakhstan)

CIMMYT InternatIOnal Maize and Wheat Improvement NARC NatIOnal Agncultural Research Center
Center (MeXICO) (Pakistan)

CLIMA Center for Legumes m Mediterranean NARP North Afnca RegIOnal Program (TUniS
Agnculture (Australia)

TUniSia)
CRIFC Central Research Institute for Field Crops NARS NatIOnal Agncultural Research Systems

(Ankara Central Anatoha Turkey) NCARTT NatIOnal Center for Agncultural Research
CWANA Central and West ASia and North AfrIca and Technology Transfer (Jordan)
DARI Dryland Agncultural Research Institute (Iran) NVRSRP Nl1e Valley and Red Sea RegIOnal Program
EARO EthIOpIan Agnculture Research OrganizatIOn (Cairo Egypt)

(EthlOpla) UNDP Umted NatlOns Development Programme
EC European Commission (USA)
ESCWA Economic and SOCial CommlsslOn for UNIRDP Umted NatIOns Integrated Rural

Western ASia (Lebanon) Development Programme (Lebanon)
FAO Food and Agnculture OrganizatIOn of the USAID Umted States Agency for InternatIOnal

Umted NatIOns (Italy) Development (USA)
GAP RDA Southeastern Anatoha-ReglOnal Development USDNARS Umted States Department of

AdmmlstratlOn (Turkey) Agnculture/Agncultural Research System
GATT General Agreement on Tanff and Trade (USA)

(USA) WANA West ASIa and North Afnca
GIS GeographiC InformatIOn System WANADDIN WANA Dryland Durum Improvement
GL-CRSP Global LIvestock ColIaboratlve Research Network

Support Program (USA) WARP West ASia ReglOnal Program (Amman
GRDC Gram Research and Development Jordan)

CorporatIOn (Australia)
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ICARDA Addresses
Headquarters at Tel Hadya, near Aleppo,
SyrIa
InternatIOnal Center for Agncultural Research
m the Dry Areas (ICARDA)
POBox 5466 Aleppo Syna
Tel (+963)(21)2213433 2213477 2225112 2225012
Fax (+963)(21)2213490 2225105
E-maIl lCARDA@cglar org

City Office, Aleppo
Tel (+963) (21) 5743104 5748964 5746807
Fax (+963)(21)5744622

Damascus Office
Hamed Sultan Bldg Ist floor Abdul Kader Gazam Street
Abu Roummaneh - Malkl CIrcle
POBox 5908 Damscus Syna
Tcl (+963)(11)3331455 3120482
Fax (+963)(11)3320483
E-maIl lCARDA-Damascus@cglar org

RegIOnal Offices

EGYPT
ICARDA 15 G Radwan Ibn EI-Tablb Str
POBox 2416 CaIro Egypt
Tel (+20)(2)5724358 5725785 5735829 5681254
Fax (+20)(2)5728099
Telex (91) 21741 ICARD UN
EmaIl ICARDA-CaIro@cgIar org

IRAN
Agncultural Research EducatIOn & ExtenSIOn OrgamzatlOn
(AREEO) Mlmstry of Agnculture
Tabnak Avenue Evm
POBox 19835-1 II Tehran Iran
Tel (+98)(21)2400094
Fax (+98)(21)2401855
E-maIl ICARDA@dpl net Ir

JORDAN
lCARDA POBox 950764 Amman 11195 Jordan
Tel (+962)(6)55257)0 5538602
Fax (+962)(6)5525930
E-maIl ICARDA Jordan@cgIar org

LEBANON

Beirut Office
ICARDA DalIa BUlldmg 2nd Floor Bashlr EI Kassar Street
POBox 114/5055 BeIrut Lebanon
Tel (+961) (I) 813303
Fax (+961) (1) 804071
Telex (494) 22509 ICARDA LE
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Terbol Office
lCARDA Bekaa Valley Terbol Lebanon
Tcl (+961) (8) 955127
Fax (+961) (8) 955128
E-maIl ICARDA-terbol@destmatlOn com Ib

MEXICO
ICARDA c/o CIMMYT Llsboa 27 Apartado Postal 6 641
MeXICO 06600 D F MeXICO
Tcl (+52) (5) 7269091
Fax (+52)(5)7267559 7267558
Telex (22) 1772023 CIMT ME
EmaIl CIMMYT@cgIar org

MOROCCO
ICARDA B P 6299 Rabat InstItuts Rabat Morocco
Tel (+212)(7) 682909 675496
Fax (+212)(7)675496
Telex (407) 36212 ICARD M
E-maIl ICARDART@maghrebnetnetma

TUNISIA
ICARDA B P 435 EI-Menzah 1 1004 Tums TumsIa
Tel (+216) (1) 232207 767829
Fax (+216) (1) 751666
Telex (409) 14066 ICARDA TN
EmaIl ICARDA-Tums@cglar org

TURKEY
ICARDA P K 39 Emek 06511 Ankara Turkey
Tel (+90) (312) 2873595 -96 -97
Fax (+90)(312)2878955
Telex (607) 44561 CIMY TR
E-maIl ICARDA Turkey@cglar org

UNITED ARAB EMIRATES
ICARDA-APRP POBox 13979 Dubal U A E
Tel (+971) (4) 2957338
Fax (+971) (4) 2958216
E-maIl J Peacock t@cgIar org Icdub@emlrates net ae

UZBEKISTAN
ICARDA POBox 4564 Tashkent 700000 UzbekIstan
Tel (+998) (71) 1375259 1375270
Fax (+998) (71) 1207125
E-maIl CAC-Tashkent@ICARDA org uz

YEMEN
ICARDA/AREA - Yemen Program POBox 87334
Dhamar Yemen
Tel (+967)(6)500767 500684
Fax (+967) (6) 509418
E-maIl APRP-Yemen@cglar org

Sana a
Tel (+967) (1) 417556



CGIAR Centers

IRRI
International Rice

Research Institute
The Phlllppmes

ICLARM
International Center
for LIving Aquatic

Resources Management
The Philippines

ICARDA
International Center for
Agncultural Research
In the Dry Areas Syna

IWMI
International

Water Management
Institute Sn Lanka

~--_06-='"'ec ICRISAT

}
("'ir;ternatlonal Crops

Research Institute
for the Semi And

Tropics India

IPGRI
International Plant
Genetic Resources

Institute Italy

CIFOR _
Center for

International
Forestry Research

IndoneSia

ICRAF
International

Center for Research
In Agroforestry

Kenya

ISNAR
~ernatlonalService

for National Agncultural
Research The Netherlands

~-------

ILRI
International

Livestock Research
Institute Kenya

UTA
International

Institute of Tropical
Agnculture Nlgena

WARDA
West Afnca Rice

Development
Association Ivory Coast

CIP
International

Potato Center
Peru

CIAT
International
Center for

Tropical Agnculture
Colombia

CIMMYT
International Center
for the Improvement
of Maize and Wheat

MexIco
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Understandmg why terrace fanmng m Yemen IS bemg abandoned and helpmg to restore It can
greatly contnbute to mcreased food productIon and combatmg SOli erosIOn

2 DemonstratIOn offann productIOn ofwmter sown chIckpea m Syna
3 BiodiversIty holds the key to future food secunty
4 The fannmg systems m the WANA regIOn are complex and their ImprO\ement reqUIres a hohstlc

approach
5 A sImple water harvestmg techmque bemg promoted by ICARDA
6 Fanner partIcIpatIon gUIdes the de\ elopment ofICARDA s research agenda
7 Improved quahty durum wheat IS becommg popular m WANA for Village level pasta makmg
8 ICARDA places a major emphaSIS on trammg natIonal partners m the use of modem research tools
9 Rangeland rehablhtatIon by ICARDA IS provldmg good quahty feed for hvestock
lOA Roman tIme water harvestmg system stIll muse m Syna
II DISCUSSIon of a work plan between ICARDA and Central ASIan researchers for Implementation
12 An Improved vanety of barley developed by ICARDA has become popular m Chma
13 Fanners m Latm Amenca are noV> mcreasmgly growmg ICARDA developed barley vanetIes
14 A fanner m Rajasthan IndIa where the agroecologlcal conditions and the problems of agnculture are

slmtlar to those m several dry areas of WANA

InternatIOnal Center for Agncultural Research III the Dry Areas (ICARDA)
POBox 5466 Aleppo Syna Tel (96321) 2213433 2213477 2225112 2225012

Fa'( (96321)2213490 2225105 5744622 E-mail ICARDA@cgmrorg

ICARDA 014/5000/0ctober 1999
r


