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

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

on-farm water-use effiCIency, rangeland and small-rununant productIOn, and the West and
Central ASia and North AfrIca regIOn for the Improvement of bread and durum wheats,
chIckpea, and fanmng 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, traImng, and dissem­
matIon of mfonnatIon m partnershIp WIth the natIOnal agncultural research and development
systems

The re"ults uf researCh are transferred through ICARDA's cooperatIon WIth natIonal and
regIOnal research mstItutIOns, WIth UnIVerSItIes and mInIstrIes of agnculture, and through the
technIcal aSSIstance and trammg that the Center prOVIdes A range of trammg programs IS
offered extendmg from reSIdentIal courses for groups to advanced research opportUnItIes for
mdIvlduals These efforts are supported by semmars, publIcatIons, and speCialIzed mforma­
tIon services

I The CGIAR IS an mternatIOnal group of representatIves of donor agencIes,
Iii emment agncultural SCIentIsts, and mstitutIOnal admmlstrators from developed

~~ and developmg 'fountnes WdhO gUIde anfd support ItdS work The C
I
GIAR

breceIves support rom a WI e varIety 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 unIque 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 countrIes The CGIAR conducts strategic and
applted research, WIth Its products bemg mtematIOnal publIc goods, and focuses Its research
agenda on problem-solvmg through mterdlsclpbnary programs Implemented by one or more
of Its mtematIOnal centers, m collaboratIOn WIth a full range of partners Such programs con­
centrate on mcreasmg prodUCtIVIty protectmg the enVIronment savmg bIOdIversIty, Improv­
mg polICIes, and contnbutmg to strengthemng agncultural research m developmg countrIeS

The World Bank, the Food and Agnculture OrganIZatIOn of the DUlted NatIons (FAa),
the UUlted NatIOns Development Programme (UNDP), and the UUlted NatIOns EnVironment
Programme (UNEP) are cosponsors of the CGIAR The World Bank prOVIdes the CGIAR
System WIth a Secretanat m Washmgton, DC A Technical AdVISOry CommIttee, WIth ItS
Secretanat at FAO m Rome, assists the System m the development of It~ research program
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Foreword

The year 1997 was an Important mIlestone m ICARDA's lIfe as It marked the 20th annIversary
of the Center It was a year for reflectmg on the past-and lookmg forward

If one were to IdentIfy the most sIgnIficant achIevement of ICARDA over the past 20
years, It IS the close partnershIps WIth natIonal programs worldWIde, partIcularly m the West
ASIa and North AfrIca regIOn, for whIch the Center has been commended by ItS peers WIth
feedback from ItS partners, ICARDA's research program has contmued to evolve to Jomtly
address the key problems of mcreasmg agncultural productIVIty, allevlatmg poverty, and devel­
opmg human resources m the dry areas By 1997 ICARDA had entered mto 80 formal agree­
ments for collaboratIOn WIth mmlstnes of agnculture and enVIronment, UnIVersItIes, and
advanced research mstItutes throughout the world

Of the progress made through these partnershIps, three major achIevements deserve a
mentIOn here By 1997, over 442 vanetles ofICARDA-mandated cereal, legume, and pasture
and forage crops had been released by our natIOnal partners for theIr farmers m ASIa, AfrIca,
Latm Amenca, and several mdustnahzed countnes The new, hlgh-Yleldmg vanetles possess
reSIstance to dIseases and pests, and tolerance to envIronmental stresses WIth polIcy and
extensIon servIces support from natIOnal governments, and combmed WIth Improved, enVIron­
mentally-frIendly productIOn practIces, these vanetIes have helped change the face of agncul­
ture m several countnes

To support crop-Improvement research, ICARDA has bUIlt a strong, modem gene bank­
the largest m the MedIterranean regIOn, holdmg about 111,000 acceSSIOns of ItS mandate crops
and theIr wIld relatIves ThIS has been possIble through collectIOn mISSIOns conducted Jomtly
WIth natIOnal program partners and through donatIOns receIved from other gene banks A data­
base on the evaluatIOn and charactenzatIOn of most of the acceSSIons m the gene bank has also
been developed The matenal from ICARDA's gene bank IS extenSIvely used by researchers
worldWIde

By 1997, ICARDA had tramed over 7500 persons from 90 countrIes, and supported the
research of over 350 students for MSc and PhD degrees The Impact of thIS achIevement IS
seen m the establIshment of strong research programs m many countrIes where they dId not
eXIst before, and m the maturIty of several natIOnal programs WhICh now work as ICARDA's
equal partners Several ICARDA-tramed SCIentIsts now hold pOSItIons of responsIbIlIty m theIr
countrIes or m regIOnal and mternatIOnal programs ICARDA, over the past 20 years, has thus
succeeded m generatmg the necessary momentum-and settmg the dIrectIOn m the global con­
text-for agncultural research In the dry areas and In developIng the expertIse to conduct that
research

BUIldIng on Its past achIevements and expenence, ICARDA developed a forward-lookIng
MedlUm-Term Plan (MTP) for 1998 to 2000, WhICh stresses the IncreasIng Importance of
natural-resource management And It further expanded and strengthened ItS collaboratIOn WIth
natIonal programs A major breakthrough m expandmg partnershIps was WIth the Central ASIan
RepublIcs In September, the first RegIOnal CoordmatIOn Meetmg for Central ASIa took place
at ICARDA Headquarters, and was attended by 24 senIor research SCIentIsts and research
admInIstrators from the newly-mdependent republIcs of Central ASIa Subsequently, eIght
CGIAR centers formed a ConsortlUm on Central ASIa, WIth ICARDA as the focal POInt
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Pnontles m the new MTP mclude soil, WhICh IS at nsk from wmd and water erOSiOn,
nutrIent depletiOn and salmlty from unsmtable lITIgatiOn The world's dry areas face a worsen­
mg shortage of water, so research on water harvestmg and on-farm water management WIll
receIve greater attentiOn The pnontles also mclude biOdIverSIty the plant genetic resources
needed to find sources of tolerance and reSIstance to changmg pests and dIseases, under a
changmg clImate ICARDA has learnt from experIence that farmer partICIpatIOn m Its research
program IS essential to find approprIate solutIOns to the problems and to ensure then applIca­
tion m farmers' fields

ImplementatiOn of these prIonties meant a reVIew of on-gomg research and reallocatIOn of
resources m 1997 Smce natiOnal programs, WIth then enhanced human resource capabIlIty m
crop breedmg, can now undertake greater responSIbIlIty, ICARDA IS mcreasmgly decentralIz­
lilg Its crop-Improvement research The Center IS now mvolved only m pre-breedmg work and
development of early-generatIOn matenal, while the natiOnal programs carry forward thIS
research tt) produce fimshed cultivars The resources thus freed are bemg redIrected to research
on natural- resource management The Center has been successful m creatmg an awareness
of the Importance of resource management m the countnes WIth WhICh It works, and has
mtroduced It as an Important component of the research strategy and work plans of several
natiOnal agncultural systems Jomt resource-management projects are now underway m those
countrIes where the necessary expertIse IS available These projects attach great Importance to
farmer partICIpatiOn, and to research mto property nghts and government polICIes to determme
theIr effects on technology adoptiOn by farmers for protectmg the sustamablhty of the natural­
resource base The use ofremote-sensmg and geographIC mformatiOn systems (GIS) IS also an
Important component of these Jomt projects

The per-capIta GDP of over 700 millIon people m the dry areas IS less than USD 2 per
day Poverty m these areas can mean a progreSSIve neglect of, and damage to, natural
resources The knowledge generated from agncultural research can help break the complex
cycle of poverty and loss of natural resources It can help m Identlfymg the factors that lead to
the creation of such a cycle, and m developmg appropnate solutiOns It can offer technologIes
that would not only help m mcreasmg productIon but also m generatmg mcreased mcome
Through a partICIpatory approach, agnculture can mtegrate the poor mto the research process,
better use theIr productIve capaCIty, and generate a sense of ownershIp of natural resources m
them ThIS IS the path ICARDA has taken m ItS new Medmm-Term Plan

The pages that follow proVIde an overvIew of ICARDA's research and trammg actiVItIes
dunng the 1996/97 crop season The Center contmues to stnve to meet the challenges of sus­
tamable food productiOn, and IS better placed than ever before to contrIbute to poverty alleVia­
tion and protectiOn of the envnonment m the dry areas The Center IS grateful to ItS generous
donors for then contmued finanCIal support to, and trust m ItS work

c

Prof Dr Adel El-Beltagy
Dnector General

IV

Dr Alfred Bronmmann
ChaIrperson, Board of Trustees
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Major Developments in 1997 ..

Prepanng for the 21st Century

hon, protectIng the envIronment, and shengthemng
human resources and research Infrastructure In devel­
OpIng countnes havIng dry areas

BUIldIng on past achIevements and expenence,
ICARDA took major steps m 1997 to prepare for the
challenges of the 21 st century The year saw the
completIOn of the Medmm-Term Plan (MTP) for
1998-2000 The new MTP puts ICARDAs future
research program m the context of changmg
global pnontIes, WIth a focus on the protectIOn of the
natural-resource base Strengthemng and expandmg
collaboratIOn and partnershIps constItuted the
baSIC framework wlthm whIch ICARDA recast the
mOSaiC of ItS research actIVItIes for the medmm term

ICARDA had the pnvIlege of hostIng the MId­
Term Meetmg of the CGIAR In May In Cairo,
Egypt The Center took the opportunIty to show
the work of ItS NIle Valley and Red Sea RegIOnal
Program In Egypt to donor representatIves,

In 1997 ICARDA completed 20 year" of Its
sen Ice to agncultural research In the dry
areas

The twentIeth anmversary IS certaInly a
slgmflcant year In the life of an Institute
To celebrate the occaSIOn, ICARDA orga­
mzed a modest ceremony to reVIew ItS suc­
cesses and failures In the company of those
who played a key role In ItS bIrth, and In
developmg ItS mISSIOn and program of work
The ceremony brought together some of
ICARDA's FoundIng Fathers, donor repre­
sentatives, members of the fIrst Board of
Trustees and former semor management
mcludmg two former DIrectors General,

colleagues from the CGIAR System, mclud- On the occasion of ICARDA s 20th Anniversary Prof Dr Adel
mg Dr Ismail Serageldm CGIAR Chairman, EI-Beltagy (second from left) accompanied the guests on a
Dr Donald L Wmklemann, TAC ChaIr, tour of laboratones and the research farm Here Dr IsmaIl
Dr J G Ryan, DG of ICRISAT, Dr Jeffley Serageldrn (left) CGJAR Chairman and HE Assad Mustapha
Sayer DG of CIFOR, Dr G RothchIld, DG of (second from nght) Synan Mrnlster of Agnculture and Agranan
IRRI and Mr Alexander von der Osten Reform diSCUSS the use of bIotechnology In crop Improvement

With an ICARDA molecular biOlogistExecutive Secretary CGIAR Secretanat, partners '-- --'

from natIOnal agncultural research systems
(NARS), and a number of hIgh-rankIng offICIals
from foreIgn mISSIons m Syna The guests heard pre­
sentatIOns from key speakers and saw ICARDA's
research In actIOn m the field and laboratones

PresentatIOns were made on thIS occaSIOn by HIS
Excellency Mr Assad Mustapha, Synan Mlmster of
Agnculture and Agranan Reform, Dr Ismail
SerageldIn, CGIAR Chairman, Mr AbdellatIfY Al­
Hamad, Chairman of the Arab Fund for EconomIC
and SOCIal Development, Dr Mustapha Menouar
Smaceur, FAO Representative III SyrIa, Dr John van
Dusen LeWIS, DIrector of Food Secunty, USAID
Dr H J de Haas Head ofAgnculture SectIOn, BMZ
(German Mmlstry for Techmcal CooperatIOn), H E
TomIO UchIda, Ambassador of Japan m Syna, and Dr
Alfred Bronmmann, Chairman of ICARDA's Board
ofTrustees All commended ICARDA's achIevements
and endorsed the future course of ItS resear"h pro­
gram

Prof Dr Adel El-Beltagy, DIrector General of
ICARDA, summanzed the key achIevements of the
Center and theIr Impact on ImproVIng food produc-

A Year to Remember



2 Major Developments

LOlleague~ from the CGIAR System and others
who partIcIpated m the meetmg ICARDA also
coordmated an exhIbItIOn of the work of all 16
Centers as part of the MId-Term Meetmg
ICARDA~ ne~ MTP ~as apprO\ed for Implemen­
tatIOn at thIs meetmg

DUling the year Center-Comml~sloned

htemal Re\le~ Paneb e\aludted ICARDA~ pro­
Jects on cen"al dnd legume Impro\ ement genetIc
resource~ mformatIon dl~"emmatlOn and trammg

Expalt1lduag CollaboratlOlt1I

CollaboratIOn wIth the Central ASian RepublIcs
took a major ledp forward ICARDA accepted the
responslblhty of bemg the focal pomt for provIdmg
support through ItS Tashkent offIce to the CG­
Center ConsortIUm on Central ASIa whIch was
formed at InternatIOnal Centers Week m October
1997 m Washmgton, DC EIght CG Centers,
mcludmg ICARDA, sIgned an agreement to Jom the
ConsortIUm for theIr actIvItIes m Central ASia In
November, 25 semor SCIentIsts and research man­
agers from the Central ASIan RepublIcs VISIted
ICARDA to partIcIpate m the fust ICARDA/Central
ASia coordmatlOn meetmg ICARDA's collaboratIve
actIvItIes m Central ASia me summanzed later m thIS
report

Early m 1997, HE the Mlm~ter ofAgnculture
and Flshenes of the Umted Arab Emuates maugurat­
ed ICARDA's new offIce m Dubal for ItS Arabian
Penmsula RegIOnal Program In March, a number of
dlstmgmshed ~clentIsts from the ArabIan Pemnsula
came to Aleppo to hold theIr regIOnal coordmatlOn
meetmg The themes addressed at the meetmg mclud­
ed rangeland and lIvestock, protected agnculture,
abIOtIc stresses, on-farm water use and IrngatlOn
management

At country level, ICARDA contmued to mamtam
close contacts The Duector General held dIScussIons
WIth a number of Mlmsters of Agnculture dunng the
year whIch helped promote cooperatIOn WIth partner­
countrIes These mcluded Chma, WIth whIch
ICARDA has a growmg and fruItful collaboratIOn
ICARDA was a part of the CGIAR mISSIon whIch
VISIted Chma m November to explore the potentIal
for e'\.pandmg collaboratIve work

Drs Gus Glntzburger (second from left) and Euan Thomson
(fourth from left) of ICARDA diSCUSS small ruminant and range­
land Improvement collaborative research plans With Uzbek
sCientists at Karnap Research Station near Samarkand

CollaboratIOn WIth the SCIentIfIC commumty m
general contmued to grow A number of workshops/
sympOSIa were held at headquarters and el&ewhere In
the spnng, more than 100 SCIentIsts from 33 coun­
tnes arnved at Aleppo for the ThIrd InternatIOnal
TntIceae SymposIUm, and 60 archaeologIsts, ethnob­
otamsts, and plant SCIentIsts from 23 countnes came
for the HaIlan SymposIUm on the Ongms ofAgn­
culture and the DomestIcatIon of Crop Plants m the
Near East July saw a major meetmg to dISCUSS am­
mal genetIc resources In the same month ICARDA
and the Jordaman natIOnal program orgamzed a suc­
cessful workshop on mdlgenous water-harvestmg
systems In November, ICARDA hosted the largest­
ever lIvestock meetmg on settmg hvestock research
pnontIes for the West ASia and North Afnca
(WANA) regIOn Later that month, partICIpants from
22 countrIes (and 12 of the 16 CGIAR Centers) met
at ICARDA to deVIse a conceptual frmnework for
flttmg property nghts and collectIve actIOn Issues
mto agncultmal research December saw a major
workshop on Long-Term StudIes m AgronomIC
Research m Drv Areas Throughout the year regular
contacts WIth natIOnal programs were mamtamed
through VISItS travehng workshops and coordmatlOn
meetmgs to ensure a research contmuum between
theu and ICARDA's research programs



Major Developments 3

Partnership with Farmers

Based on Its success WIth mcludmg farmers m travel­
mg workshops-an Idea fIrSt tned m Jordan m
I996-ICARDA mVIted a number of farmers from
the Matrouh Resource Management Project m Egypt
to VISIt SyrIa and dISCUSS some of the Center's tech­
nology wIth Synan farmers who have adopted It Two
such workshops took place m the fIrst, farmers
exchanged expenence on ICARDA's legume-based
technology for rotatIOn wIth cereals and feed produc­
tIon, and the EgyptIan group saw the efforts of
Synan farmers In the second workshop, another
group of farmers saw the water-harvestmg tech­
nology developed by Syna, and dIscussed range­
management Issues

At the same tIme, ICARDA's partIcIpatory breed­
mg approach contmued to mvolve farmers as partner­
breeders m crop Improvement As part of thIS
approach, fust-year selectIOns of barley lInes were
made by farmers m Syna Farmer-managed on-farm
expenments began m the olIve groves m northwest
Syna, wIth the aIm of fmdmg control strategIes for
soIl exhaustIOn and eroSIOn The Mashreq &
Maghreb Project contmued to help natIOnal programs
mtegrate farmers mto the planmng of natural­
resource conservatIOn work, and thIS gave encourag­
mg results, WIth farmers takmg mcreasmg responSI­
bIlIty for envIronmental protectIOn The Latm
Amenca RegIOnal Program contmued to strengthen
ItS work WIth the Ecuadonan natIOnal program on Its
farmer-partIcIpatory barley-productIon project

The Weather In 1996/97

ExceptIonally heavy rams fell m Somaha and parts of
eastern EthIOpIa dunng the autumn, a penod normal­
ly conSIdered a mmor ramy season m the area
WIdespread floodmg severely damaged the crops m
the fIeld In other parts of EthIOpIa and m Entrea,
Sudan and Yemen, the summer-season ramfall was
not enough, causmg below-average harvest The
unusual weather condItIOns m the Horn ofAfnca dur­
mg the second half of 1997 are attnbuted to the EI
NIno phenomenon

Around the southern shores of the MedIterranean,
from Morocco to Jordan and Cyprus, faIrly dry con-

dItIons preVaIled dunng the growmg season, causmg
yIeld levels to fall below average, but no major crop
faIlures were reported In May, Egypt was hIt
by abnormally hIgh temperatures and VIOlent dust
storms, WhICh negatIvely affected the Irngated
crops

In Syna, Lebanon, Iraq, and TUlkey, weather con­
dItIOns were generally favorable and yIeld levels
ranged from slIghtly below average m Turkey to well
above average m Syna In Syna, thIS was due to good
ramfall m December/January and March/Apnl

Generally favorable condItIOns for crops also pre­
VaIled m the CaucaSIan and Central ASIan RepublIcs,
and m Iran and Afghamstan In GeorgIa, Armema
and AzerbaIJan, heavy rams and snowfall dunng wm­
ter laId the ground for a good harvest, although
e"XceSSIve rams m June caused damage and floodmg,
whIch was espeCIally WIdespread m AzerbaIjan
Heavy wmter snow, creatmg a good stock of mOIsture
for spnng, also benefIted yIelds m Afghamstan,
Kyrgyzstan, TajIkIstan and western Kazakhstan,
whIle the mOIsture supply was less favorable mother
parts of Kazakhstan, and m Turkmemstan and
UzbekIstan

Agroecological
Characterization
A meta-database (DOCUMENT) for stonng natural­
resource mformatIOn was developed ThIS system
allows retrIeval of mformatIOn from any document
(paper, book, thesIs, map, Image, etc) relevant to
agroecologIcal charactenzatIon, or of the scanned
document Itself m an Internet-compatIble format

In collaboratIOn WIth the Moroccan meteorologI­
cal serVIce, a state-of-the-art mterpolatIOn techmque
for precIpItatIOn mappmg was developed ThIS tech­
mque allows better preCISIOn of ramfall mappmg,
partIcularly m areas WIth rugged topography and WIth
a low densIty of ramfall gauges In combmatIon WIth
crop-modelIng approaches, the technIque WIll be
valuable for assessmg SIte-speCIfIc condItIons at the
farmer and commumty level

CollaboratIOn m agroclImatIc applIcatIOns of
remote-sensmg m Southwest ASIa was ImtIated WIth
the Center of Earth ObservatIOns, Yale UmversIty,
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Moroccan and ICARDA researchers collecting rangeland species at a site
In Morocco

and a fIrst regIOnal Atlas of Chmate and VegetatIon
m the FertIle Crescent was developed The Atlas
demonstrates the potentIal ofAVHRR (Advanced
Very High ResolutIOn RadIOmeter) l-km resolutIOn
satelhte Imagery for agroecoiogical zomng, and

momtonng of water-balance and vegetatIOn response
over large areas The chmate analySIS part of the
Atlas also shows the pnmary control of chmate on
land use and agnculture m the regIOn

Progress was made dunng 1997 m developmg a
network on agroecologlcal charactenzatIOn MISSions
were orgamzed m Central ASia and the Arabian
Pemnsula EnVironmental degradatIOn, partIcularly
depletIOn of water resources and range degradatIon,
and germplasm adaptatIOn to specIfIc ecological con­
dItIons, were IdentIfied as the major areas for collab­
oratIve research

To acquamt potentIal collaborators With the
approaches, pnncipies and techmques of agroecologl­
cal charactenzatIon, workshops were orgamzed m
Turkey and Jordan and a draft gmde was prepared

Germplasm Conservation

Collection ofWdd Wheats Hl. Syna

A Jomt collectIon miSSIOn WIth the Synan natIOnal
program on WIld wheats explored the Horns, Hama
and Idleb Provmces of Syna Although only two sItes
WIth Tlltlcum tw gldum subsp diroccO/des
had been reported earher for ~Ild \\-heats
lA-the taFget area the ml~Sl0n unexpected­
ly found all four \\-Ild 71ltlLum :-.pp The
mo<;t frequent ~as T d,COCuJides fol­
lowed by T ww til T~o c1o<;e relatIve'S of
wheat 4(gtlops 5peltoldn and 41:. seanll
wele found In the :-.ame dry area about 1
km from the T ww til <;Ite ThIS repre"ents
an ecologIcal margIn for 4e 5peltOldes
whIch u"ually occurs m hlgher-ramfal1
zones For 4( sew Sll thIS wa" the north­
ernmost limIt of geogldphlcal dl<;tnbutlon
a" the nCdre:-.t 'SIte reported for the specIes
IS located more than 200 km south, near
Ba'albek In the Beka a valley m Lebanon
r, It,cum monococcum subsp aegllopOldes

(= T baeotlcum) and T tlmopheevll subsp
armemacum (= T araratlcum) were found In one
sIte each The m memacum new sIte extends the geo­
graphIcal dlstnbutlOn of thIS taxon m the western
part of the Near East arc some 100 km to the south
The fmdmgs of thIS mISSIon mdlcate that WIld wheats
dlstnbutIOn m the western FertIle Crescent regIon IS
more contmuous than preVIously thought, and the
eXlstmg gaps between nearest SItes usually do not
exceed 100 km

Collection of Rangeland Species In
the Ou]da RegIOn of Morocco

ThIS collectIOn covered 43 sItes over an area of 2200
km and ramfall zones of 180 to 500 mm Samples
were collected at Intervals of 10-15 km along the
collectIon route Over 385 accessIOns of at least 60
specIes were collected Stlpa spp was most frequent
(51 acceSSIons of four specIes), other speCIes col­
lected were Heltantheum spp , HermQ1za spp ,
Paronvchza argentea Schlsmus bm batus, and Thymus
spp Another Important rangeland plant, Artemlsza
spp , was found frequently but was not collected as It
sets seed m the autumn In areas where there was
protectIOn from grazmg, vetch and medIC specIes
were collected In addItIOn, the relatIve frequency of
each range specIes was measured at each collectIOn
sIte at 100-meter transects

1 ;ev
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A collectIOn mISSIOn was orgamzed m Spam WIth
INIA (InstItuto NacIOnal de InvestIgacIOn y
TechnologIa Agrana y Ahmentana), Madnd Over
363 acceSSIOns of Viela Lupmus n ifolzum and
Blserula speCIes were collected from the provmces of
AndalucIa, Valladohd and Salamanca, and the admm­
IstratIve regIOn of Extramadura SoIl samples and ch­
matologIcal data from collectIOn sItes were taken for
ecogeographIc analySIS of the dIstnbutIOn of range­
land speCIes, and to determme the factors that mflu­
ence the dIstnbutIon of the target speCIes m Spam
Samples were collected at mtervals of 10-15 km
along the collectIOn route

fIeld, (n) mdlVldual selectIOn by each partIcIpatmg
farmer at Breda and Tel Hadya-each farmer was
aSSIsted by a researcher m recordmg both quantItatIve
and quahtatIve data, (111) mdlVldual selectIon by a
barley breeder of the DIrectorate ofAgncultural and
SCIentIfIC Research, Mmlstry ofAgnculture and
Agranan Reform, Syna, m each of the nme farmers'
fIelds as well as at Breda and Tel Hadya, (IV) group
1>electIOn by neIghbonng farmers m five of the mne
vIllages At the end of thIS exercIse, each farmer was
asked to IdentIfy the best 15 entnes and rank them

The data mdIcated that, m a hIgh-yIeldmg enVI­
ronment, both farmers and the breeder selected most­
ly Improved barley cultIvars, m low-Yleldmg stressed
enVIronments, they selected mostly landraces ThIS
suggested that, at least for broad categones, selectIon
was dnven by the enVIronment In such SItuatIOns,
decentralIzatIOn should help Improve breedmg effI­
CIency even WIthout farmer partICIpatIOn

When a companson was made of mdlvldual hnes
selected by each of the partlclpatmg farmers and by
the breeder m the two research statIOns and m the
farmers' fIelds, It was eVIdent that, although the enVI­
ronment had a strong mfluence on selectIOn, the
mdlvIdual-farmer preferences played a determmant
role m selectmg a speCIfIC hne ThIS expenment also
demonstrated that farmers were happy to partICIpate
m the selectIon process, and they were able to record
and mterpret theIr observatIOns workmg WIth the
breeders

Farmers selecting barley lines according to their own cntena In an
ICARDA/8M2 participatory barley breeding expenment In Syna

Germplasm Enhancement

ParticIpatory Barley Breed-lug

Collection of Pasture and Forage
Germplasm In Spain

DecentraI1zed selectIOn IS a powerful methodology
for developmg new cultIvars of crops sUlted to spe­
CIfIC envIronments At ICARDA, the concept of
farmers' partIcIpatIOn m breedmg for specIfIC adapta­
tIon emerged from a close study of genotype x enVI­
ronment mteractIOns The concept was Implemented
m 1996/97 through a partIcIpatory breedmg project
supported by BMZ The project began by
plantmg 208 dIfferent barley populatIons m
nme vIllages stretchmg from Hama Provmce
m central Syna to Hassakeh Prm mce m the
northeast of the country These areas represent
the vanous agroecologlcal zones", here barley
IS grown

Barley gram yIelds ranged from as lIttle as
o28 tlha to as much as 3 7 t/ha The same
populatIOns were also planted at two of
ICARDA's research statIOn1> m Syna namely,
Tel Hadya (favorable enVIronment) and Breda
(low-ramfall enVIronment), where gram yIelds
were 4 4 t/ha and 0 8 tlha respectl\,ely

PartIcIpatory selectIOn was carned out m
1997 as follows (1) mdlvldual selectIOn by
each partIcIpatmg (host) farmer m hIs/her own
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Genetic-Linkage Map~ of IeAlRDA Crop~

Molecular marker techniques are used to Iden
tlfy genes for speCifiC traits m all of ICARDA s
mandate crops Here PhD student Ismahane
EI-Ouafl uses molecular markers to screen
advanced durum wheat lines for gram quality

GenetIc-lInkage maps are useful
III IdentIfylllg specIfIc traIts III

t-rops A genetic hnkage map III

barley was developed usmg the
cros~ Tadmor x WI2291 m collab­
oratIon wIth the Umverslty of
Mumch, Germany and molecular
markers for powdery mIldew and
scald were IdentIfIed The conver­
SIOn ot these markers mto ea<;y-to­
use PCR (Polymerase Cham
Reae.-tIOn) markers WIll allow
marker-as<;Isted selectIOn for these
two traIts m the barley program

A core set of mapped barley
mlCrosatellIte markers (170) has
been generated m collaboratIOn
with sCientIsts from the ScottIsh
Crop Research InstItute (SCRI)

Twenty-four mapped
mlcrosatellItes are bemg used to
study the extent and dlstnbutIOn
of genetIc dIversIty m 125 barley
landraces from Syna and Jordan
(25 lInes from five collectIon SItes
rangmg from southern Jordan to
northeast Syna) PrelImmary
results mdlcate hIgh levels of

dIversIty both wlthm each
collectIon SIte and sIgmfI­
cant dIfferentiation between
~Ites Furthermore, the total
number of alleles (n=26)
revealed m these landraces
IS greater than m European
cultIvated and landrace
matenal (n=10)

The applIcatIon ot
glIadm and glutenm compo­
nents and molecular-marker
techmques to screen for
gram qualIty was mcorporat­
ed m durum wheat breedmg
Mappmg of the populatIons
of the crosses Jennah KhetIfa/
Chaml, KOrIfla/Tntlcum
dlcoccOldesllKonfla, and OmrabI
SiT dlcoccOldesllOmrabI 5 was
carned out m collaboratIon WIth
Cornell Umverslty, USA and the
Umverslty of Cordoba, Spam

A set of 150 mlcrosatelhte
markers m chIckpea was generat­
ed m collaboratIOn WIth the
Umverslty of Frankfurt, Germany
ThIS kmd of molecular marker IS a

valuable asset for future mappmg
projects for a less-researched crop
such as chIckpea

A genetIc-lInkage map m
lentIl was generated m collabora­
tIon wIth SCRI ThIS map mcludes
RAPD, RFLP and AFLP markers
ThIS IS the fIrst extenSIve Imkage
map m lentIl and It WIll allow the
addItIon of more markers WhICh
are closely hnked to fusanum WIlt
and reactIon to cold

Durum Wheat Research Networks

To complement and mtegrate research on the Improve­
ment of durum at ICARDA, CIMMYT, NARS and
advanced research mstItutes, a SEWANA (South
Europe, West ASia, and North Afnca) network was
establIshed for the MedIterranean regIOn For the dry
areas m WANA, another network, WANADDIN
(WANA Dryland Durum Improvement Network),
supported by IFAD was al'So establIshed WIth the aIm
of settmg up natIOnal durum-research teams These
teams wIll benefIt from the comparatIve advantage
of each durum-producmg country In Morocco,
WANADDIN actIVItIes focus on temperate drylands,
WIth emphaSIS on drought and assocIated constramts

(HeSSian fly, root rot, leaf rust, Septona tntlcl,
Fusanum spp , and RUSSIan wheat aphId), m TUlllsla,
on moderate contmental dryland, WIth emphaSIS on
drought and assocIated constramts (Septona trltlcl and
Fusanum spp ), and m Syna, on cool, contmental dry­
land, WIth focus on yellow rust, common bunt, and
stem sawfly In the mIld hIgh-altItude areas, Algena
focuses on adaptatIon to enVIronments of the Atlas
hIgh plateau and on gram qualIty whereas Turkey
focuses on adaptatIon m the severe cold areas of the
AnatolIan plateau and on boron tOXICIty, zmc defI­
CIency, and gram qualIty The WANADDIN network
IS also used a'S a means for decentralIzmg durum
research to natIOnal programs on breedmg, stress
phySIOlogy, bIOtIC stresse'S, and gram qualIty
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Wheat covers large areas of
highlands In Iran

\Vmtcr ~rc~{l! 'Yhrat
Hmrn 0' rmen!

In 1997 ICARDA In partnershIp wIth
CIMMYT and Turkey decentralIzed
Its hIghland WInter wheat Improve­
ment actIvltIe~ A semor ""heat breeder
was transferred from ICARDA~ base
program In Aleppo to Its Highland
RegIOnal Program In Turkey

Dunng the year about 1800
wheat crosses were Jomtly
made to Improve tolerance to
yellow rust, common bunt, RUSSIan wheat aphId, zmc
defICIency, boron tOXICIty, drought and cold, and to
enhance the nutntronal qualIty of wheat germplasm
EmphaSIS IS also bemg placed on developmg an mte­
grated program to control sum bug, a major msect
pest m Turkey and Iran

Three major wmter wheat nursenes were Jomtly
assembled and dlstnbuted to researchers m the regIOn

New Faba Bean Lines
New breedmg hnes were IdentIfIed whIch have good
reSIstance to Faba Bean Yellows NecrotIc and Bean
Leaf Roll VIruses Under frost damage condItIOns,
eIght entnes yIelded an average of 22 tlha Nme
germplasm acceSSIOns and 60 breedmg Imes were
found to be hIghly reSIstant to chocolate spot and
Orobanche, respectIvely These WIll be useful m
breedmg Improved cultIvars

Cold Tolerance In ChIckpea Lnnes
Denved from InterspeCific
Hybndlzatwn

Research over the years at ICARDA has establIshed
that cold tolerance In the wIld Clcer ~pecles IS hIgher
than m cultIvated chIckpea (C alletmum) EIght wIld
speCIes have been under evaluatIOn From these,
some of the acceSSIOns of C blJugum, C letlculatum,
and C echmospermum have exhIbIted hIgher levels
of tolerance to cold, but only the latter two are cross­
compatIble WIth C arzetmum

Seventy-eIght crosses and three checks were eval-

for testmg and selectmg under local condI­
tIons PromIsmg matenals were selected by NARS,
some of whIch were proposed or accepted for release
m Iran, PakIstan, and Turkey However, because
landraces stIll cover a major portIOn of the cereal
areas m the hIghlands, an m-depth study IS bemg
conducted to assess the advantages and lImItatIOns of
landraces, and adapt the breedmg methodology to
farmers' needs and prefelences

uated for seed yIeld and cold tolerance durmg autumn
(early October sowmg) and wmter (December sow­
mg) at Tel Hadya (Syna) m 1996/97 Results showed
that hIgher seed yIelds could be obtamed If cold toler­
ance levels were hIgher The followmg entnes were
the top 10m autumn sowmg (seed yIelds between
4467 and 5711 kglha) Sel-96TH 11485, -11490,
-11484, -11439, -11518, -1716, -11516, -11448,
-11409, and -11442 These denved lInes also possess
good agronomIC and qualIty traIts These fmdmgs
demonstrate the complementanty of the seed-YIeld
genes between the cultIgen and WIld speCIes

Integrated Dlisease Management In
Food Legumes
An mtegrated dIsease management project was ImtI­
ated durIng the 1995/96 croppIng season WIth the
natIOnal programs of EthIOpIa, Morocco, and Syna
The target dIseases were ascochyta blIght (Ascochyta
wblel) of chIckpea m Syna and Morocco, vascular
WIlt (Fusarzum oxyspomm fsp lentls) oflentI1 m
Syna and Morocco, and chocolate spot (Botrytl~

fabae) of faba bean m EthIOpIa
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StudIes on the mtegrated management of
ascochyta bhght of chIckpea at dIfferent locatIOns m
Syna showed that control components such as seed
treatment wIth thIabendazole (Tecto), combmed wIth
one applIcatIOn of chlorothaloml (Bravo 500) at
seedhng stage, reduced dIsease seventy and mcreased
gram yIelds of wmter chIckpea culttvars wIth dIffer­
ent levels of bhght resIstance The work on mtegrated
management of lentIl vascular wIlt m Syna showed
that partIally-reSIstant and susceptIble lentIl geno­
types, on seed treatment wIth fungIcIde benomyl
(Benlate), yIelded hIgher when planted early m
November, compared wIth late plantmg m December
and January Early plantmg reduced both percent ter­
mmal wIlt and area under the dIsease progress curve
(AUDPC) The fungICIde seed treatment effIcacy
dIffered wIth plantmg date In EthIOpIa, two fohar
sprays of faba~beancultlVars WIth the fungICIde
chlorothaloml, combmed WIth early plantmg,
decreased the seventy of chocolate spot by 60% and
resulted m a yIeld mcrease of 35% These results wIll
facIhtate the formulatIOn of appropnate recommen­
datIOns for farmers

BIological Control ofAphids In
WANA USing Cocclnelhds

AphIds are a devastatmg pec;;t of several ICARDA
crops In 1996/97, the role of a new coccmelhd
(Harmonza aXYTldls) m controllmg aphIds was
studIed m Syna A study was conducted on the per~

formance of thIS new predator, m companson wlth

HarmOnia 8xyndls adults feeding on faba bean aphids

the already establIshed predator Coccznella septem­
punctata m the laboratory on two aphId speCIes,
RUSSIan wheat aphId (RWA Dluraphls noxza) and
black bean aphId (BBA, AphiS fabae)

Results showed that H a1Cyndls had sIgmficantly
hIgher fecundIty than C septempunctata When
reared on BBA and RWA, H a1Cyrzdls laid a total of
1536 and 843 eggs/female, respectIvely Coccmella
septempunctata, on the other hand, laid only 1164
and 218 eggs/female, respectIvely The other bIOlogI­
cal parameters (OVIpOSItIon penod, adult longeVIty,
percent eggs hatched) were SImIlar for the two preda­
tors These data mdlcate that H carndzs could be a
potentIal predator of aphIds m WANA ThIS predator
has been sent to Egypt to be tested on faba bean
aphId (cowpea aphId) and wheat aphIds (greenbug
and bIrd cherry-oat aphId)

Grass Pea NutntIonal Quality
Improvement

LathVl us mtn us (grass pea or chIckhng) IS a popular
food and feed crop m many ASIan and Afhcan coun­
tnes ICARDA's objectIves m grass pea Improvement
are to mcrease the yIeld potentIal of thIS crop, ItS tol­
erance to dIfferent bIOtIC and abIOtIc stresses and ItS
nutntIOnal quahty through reductIOn m the neurotoxm
~-N-Oxalyl-L-a-~ dIammOprOplOmc aCId (~-ODAP)

whIch IS Imphcated m causmg paralysIs m humans
A breedmg program was mitIated m 1991/92 m

whIch 21 hlgh-yleldmg L satzvus hnes WIth theIr ~­

ODAP content rangmg from 0 27 to 0 75% were
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crossed wIth low /3-0DAP lInes Due to transgressIve
segregatIOn towards earlIness and hIgh /3-0DAP con­
tent a large proportIOn of the F1 populatIon matured
earlIer than the parents SelectIOn was done m F3, F4,

and F<; generatIOns for early matunty, small and large
seed SIzes, whIte or lIght-cream seeds and a /3-0DAP
content less than 0 1% A total of 85 famIlIes WIth
theIr parents were grown under ramfed condItIons at
Tel Hadya and BIeda, to assess theIr yIeld potentIal
and /3-0DAP content dunng the 1996/97 season
Three famIlIes (nos 19, 80 and 85) showed low /3­
ODAP content (0 02 0 07 and a06, respectively) and
had large whIte or cream-colored seed The yield
ranged from 0 9 to 1 5 t/ha LocatIOn had no effect
on /3-0DAP content

These fmdmgs mdlcate that It IS possIble to
reduce the /3-0DAP content m grass pea, but /3­
ODAP may be assocIated WIth the abIlIty of the
specIes to reSIst bIOtIc and abIOtiC stresses ThIS
aspect IS bemg mvestIgated

New HOrizons for Seeds

ICARDA expanded the scope of ItS seed productIOn
activIties m 1996/97 to mclude polIcy Issues and eco­
nomICS ThIS move IS consIstent WIth the general clI­
mate of development toward pnvatIzatIOn However,
natIOnal governments face the challenge of provldmg
seeds of the less-profItable crops and m the less­
favored areas, WhICh do not mterest the pnvate sec­
tor Dunng 1997, the Center orgamzed natIOnal tram­
mg courses on the economICS of seed productIOn m
Egypt and EthIOpIa Also, a major study on seed pro­
duction by small-scale fanners was completed m
EthlOpta These steps may help enhance the contnbu­
tIon of the mformal seed sector

In colIaboratlOn WIth the InternatIOnal LIvestOCK
Research InstItute (ILRI), ICARDA orgamzed a sem­
mar m AddIS Ababa III October 1997 m whIch SCIen­
tists from 20 countrIes m WANA and Sub-Saharan
AfrIca partICIpated The semmar emphasIzed the
need for dIrect fanner partiCIpatIOn m the develop­
ment of sustamable systems for producmg the seeds
of pasture and forage crops An understandmg of
seed economICS at the local level was IdentIfIed as a
key factor m decldmg how to orgamze a relIable sup­
ply system whIch WIll meet farmers' needs

Participants In the Forage and Pasture Seed Workshop
held In AddiS Ababa Ethiopia Inspect field plots of
grass/legume mixtures

ICARDA mcreased ItS mvolvement m the seed
actiVIties of the Central ASIan RepublIcs (CARs)
The Center hosted the fIrst trammg course for 12
seed-productIOn personnel from Kyrgyzstan m May
at ItS headquarters Later m the year, ICARDA seed
SCIentists VISIted TajIkIstan and Kyrgyzstan to partICI­
pate m studIes of the seed sector There are specIal
problems common to Central ASIan countnes, where
the tranSItion from centrally-planned agnculture to
more dIversIfIed ownershIp and management IS
demandmg new productIOn and supply arrangements
ICARDA IS shanng WIth CARs ItS expenence m
WANA on polIcy Issues, regulatory reform, and mstI­
tutIOnal development to help them restructure theIr
seed sector

Seed Health Laboratory
The Seed Health Laboratory, m cooperatIOn WIth the
VIrology Laboratory, produced a polyc1onal antI­
serum for VIrulent Synan Isolate~ ofPseudomonas
synngae pv plsl, the causal agent of bactenal blIght
of pea The antIserum IS avaIlable for national seed
health laboratones

About 200 acceSSIons of pea, collected trom
17 countnes and preserved m ICARDA's genebank,
were evaluated under artIfICIal moculatIOn for reactIOn
to Ps syrmgae pv PlSl ThIrty acceSSIOns ofPlsum
satlvum and Plsum fulvum were found reSIstant
The maJonty of these were collected from Syna and
southern areas ofTurkey, and are small-leaf types
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Resource Management and
Conservation
Use of Remote Sensm.g and GIS for
Water Harvesting
A three-year research project to develop a methodol­
ogy for usmg remotely-sensed data and a Geograph­
Ical Informatton System (GIS) m the selectIon of
appropnate sItes and sUItable methods for water­
harvestmg concluded m 1997 The BMZ-supported
project used a pliot area of about 32 000 km2 m a
typIcal dry land m central Syna to conduct the
research Several landsat TM scenes from dIfferent
years and seasons were processed and used together
WIth layers of mformattOn on topography SOlIs and
ramfall m a GIS setup to produce a classIflcatton
of the vanous condlttons assocldted WIth water­
harve~tmg A set of expert cntena was developed and
applIed to the vanous condIttOnS reqUIred for any
method of ""ater-harvestmg resultmg m a classifica­
tion accordmg to the sUltablhty of each method The
methodology developed was venfled through field
checks It shows that the methodology can be used m
vast dry areas ofWANA as It saves the substantial
amount of effort that would otherwIse be needed
for plannmg large-scale water-harvestmg projects
A second phase of the project Will start m 1998 With
the aIm oflmkmg It to the GIS setup of hydrologIC
models and soctOeCOnomIC parameters

1
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ClaSSification of a dry area In Syna uSing Landsat Images
and GIS technology for determining ItS water harvesting
potential

Indigenous Water-Harvesting
Systems In WANA

The fust-year actIVIties of the Inter-Center ImtIatlve
on "On-Farm Water Husbandry m WANA" focused
on documentmg and analyzmg the mdIgenous water­
harvestmg systems m mne countrIes of the regtOn
Documents from Syna, Jordan, Oman, Iraq,

Indigenous Jessour system of water harvesting In TuniSia

Egypt, LIbya, TumsIa, PakIstan, and Morocco were
presented and dIscussed m a workshop held m
Amman, Jordan m the summer of 1997 The lessons
learned from these systems are bemg used to Improve
eXIstmg water-harvestmg :-.ystems and to develop
SUItable systems for vanous condIttOnS A compre­
henSIve document on mdIgenous water-harvestmg
systems m WANA IS under preparattOn and WIll be
aVaIlable m 1998

Tillage S~ stems and Stubble
Management in a J'Hednterranean­
Type En' ironment

Two long-term tnals were establIshed m the 1978/79
and 1985/86 sea:-.ons at ICARDA's mam research
stattOn at Tel Hadya to evaluate the ttme of ttllage
m durum wheat (Tntzcum turgzdum subsp durum)­
lenttl (Lens culznans) rotattOn and tIllage systems
m bread wheat (T aestzvum subsp aestzvum)-
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chIckpea (Czcer anetznum) -watermelon (CztlUllus
vulgans) and durum wheat -lentIl- watermelon crop
rotatIOn systems, respectIvely

In the fIrst tnal, two alternatIve tIllage systems
were (1) 'conventIOnal tIllage' whIch mvolves deep
dlscmg (25 cm) followed by appropnate secondary
tIllage to prepare the seedbed, and (n) zero-tIll
ConventIOnal tIllage represents practIces WIdely Hsed
by farmers on sImIlar soIls m the wetter zones (>300
mm annual ramfall) of most of the WANA regIOn It
IS Imposed at three tImes m the expenment (1) early
(CTE) all operatIOns and sowmg before the fIrst
ram, (n) mIddle (CTM) dlscmg before ram, sec­
ondary tIllage and sowmg after the fIrst ram, and (111)
late (CTL) all operatIOns and sowmg after the fIrst
rams DIrect dnllmg of seed IS done III zero-tIll early
(ZTE) and mIddle (ZTM) at the same tIme as the
seedmg m the correspondmg conventIonal tIllage
treatments The fIrst phase of thIS trIal was deSIgned
for studymg weed control m a smgle-crop phase
entry and the second phase of the tnal started on the
same plot m the 1986/87 season to concentrate on
tIme of tIllage only m two-crop phase entry

The second tnal was establIshed m a three-course
rotatIOn to test the hypotheSIS that on swell1ng clay
soIls, tIllage, productIon costs and energy use can be
reduced WIthout causmg a reductIOn m crop yIelds
TIllage systems compared are two alternatIve meth­
ods of deep tIllage (dISC and chIsel at 25 cm) applIed
m dry SOlI, WIth a shallow and mmlmum tIllage
(tyned cultIvator, sweep at 10-12 cm) applIed after
ram and zero-tIll All deep- and shallow-tIllage sys­
tems are followed by an apphcatIOn of appropnate
secondary tIllage Implement after the ram for gettmg
a proper seedbed Zero-tIll plots are sprayed by a sys­
temIC herbICIde for pre-sowmg weed control An aux­
IlIary treatment of stubble burnmg wa~ Imposed on
one-fourth of the plots m the wheat phase to test the
effect of the practIce adopted by farmers for ea~y

seedbed preparatIOn, on soIl propertIes m the long
term Both the wheat and the alternate phases were
mcluded each year

Results of the fIrst study showed that wheat and
lentIl yIelds were better under normal plantmg condI­
tIons, as the probabIlIty of obtammg ram IS hIgher m
November, for both conventIOnal tIllage and zero-tIll
Water use was hIgher under wheat crop compared

WIth lentl1, partly because more water was aVailable
for wheat followmg lentIl However, total water u~e

across the tune of tIllage p1£lctlces vias 81rrl'lar, pro--­
vldmg water-use effICIency values parallel to crop
yIeld levels

Results of the second study mdlcated that deep
tIllage dId not result m any advantage over mlmmum
or zero-tIll systems for mOIsture storage m SOlIs and
mcreasmg yIeld of any crop grown m the three­
course rotatIOns Zero-tIll system was good for
legume crops, but resulted m lower productIVIty m
wheat and was not SUItable at all for watermelon
Mlmmum tIllage, WIth ItS hIghest energy-use effI­
CIency and slIghtly hIgher crop yIeld levels compared
WIth deep-tIllage practIces, appeared most promlSlng

OptImizing Sod Water Use In the
Dry Areas of Sub-Saharan Africa
and West ASIa and North Afnca

Across WIde tIacts of Sub-Saharan AfrIca (SSA) and
West ASIa and North AfrIca (WANA), water scarCIty
IS a major factor lImltmg agncultural productIOn
The concept of a project to stImulate and support
research to Improve the effICIency of SOlI water use m
the dry areas of SSA and WANA IS not new It arose
as part of the CGIAR SystemwIde "SoIl Water and
Nutnent Management ImtIatIve (SWNMI)," begun m
1995 Convened by ICARDA and ICRISAT,
"Optlmlzmg SOlI Water Use" or OSWU
I~ one of the four consortIa wlthm SWNMI Its fIrst
actIVIty was a planmng workshop at ICARDA head­
quarters m Syna m February 1996 Eleven countnes
from WANA and SSA, as well as ICRlSAT Sahehan
Center and ICARDA, were represented The research
proposal developed at thIS meetmg was reVIewed by
the steenng commIttee of SWNMI and mcorporated
m the full SWNMI proposal submItted m March
1996 to the CGIAR Techmcal AdVISory CommIttee
(TAC) and subsequently approved However, fundmg
for thIS proposal could not be found To respond to
the fundmg uncertamtles, the OSWU steenng com­
mIttee met m Morocco m May 1997 and made two
deCISIOns

I To utIlIze eXlstmg consortIum funds (obtamed
through SWNMI) to (1) commISSIOn at the natIonal
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level, full-scale reVIew reports ofpast research on soIl
water and related Issues and also the Impact of that
research on farm-level practIces, and (11) hold a work­
shop early m 1998 entItled "Targettmg water-use­
effIcIency technologIes to WANA and SSA envIron·
ments " The general aIm IS to better defme the state­
of-the-art m SOlI water studIes m dry areas of the
developmg world, before mitIatmg new fIeld studIes

2 To seek substantIal addItIOnal fundmg to start
new fIeld studIes, and assocIated support actIVItIes, to
be conducted at natIOnal level among consortIUm
members A project proposal for fundmg has been
prepared as aJomt venture between ICARDA,
ICRISAT, and relevant NARS

Farmer-PartIcipatory Research to
Control Land Degradation In OlIve
Steep Lands In Northwestern Syna

Large parts of northwestern Syna are charactenzed
by steep, hIlly terram wIth shallow calcareous soIls
The major crop m thIS area IS olIve OlIve trees are
usually grown as monocrop and planted along the
slope Clean weedmg IS practIsed and, where the
slopes are not too steep, tractors are used to tIll the
soIl up to fIve tImes dunng the ramy season to pre­
vent weed growth and encourage ram mfiltratIOn
However, thIS practIce also leads to enormous soIl

eroSIOn Durmg the few short but mtensIVe ram­
storms, large quantItIes of the shallow soIl are
washed away The SIgns of degradatIOn are clearly
VISIble and farmers m the area notIce a declIne m
yIelds

After an mitIal partICIpatory appraIsal of the
land-use practIces and problems faced by the farmers
m two olIve-growmg VIllages, collaboratIOn was
sought from the OlIve Bureau and the Agncultural
ExtenSIOn OffIce to aSSIst m the development of al­
ternatIve land-husbandry practIces whIch would pro­
tect the SOlI and at the same tIme stabIlIze the yIeld

Over a penod of one year, several farmers' days
and mutual farmers' VISItS between the two VIllages
were arranged

At the end of thIS awareness-creatIon and
confIdence-bUIldmg effort, the farmers m the two
VIllages agreed to partICIpate m an adaptIve research
project to test alternatIve optIOns of olIve-grove
management and land-husbandry practIces In each
VIllage, planmng workshops were orgamzed m whIch
expenmental treatments were Jomtly developed and
the management arrangements for the expenments
agreed

The tnals started WIth two farmers m each VIllage
who proVIded land WIth a total stand of about 300
olIve trees The tnals WIll be managed by the farmers
themselves The collectIon and evaluatIon of the data
WIll be camed out by the ICARDA team

Olive trees arp a rommon Sight In the
stpep hilly terriiln In northwpst Syna
But olive ylf>lds are falling as the SOil
continues to bp washed awav by rain
ICARDA IS working With farmers In the
area to develop SUitable technologies
that would protect the precIous SOil
and Improve olive Yields
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User-Dnven Rangeland
RehabilitatIOn in Turkey

In 1995, the Central Research InstItute for FIeld
Crops (CRIFe) and ICARDA ImtIated a project to
rehabIlItate degraded rangeland III three dIStnCtS III

Ankara Provmce ThIS project Illvolves full partICIpa­
tIon of the pastoral commumty, extenSIOn personnel
and researchers

As a fIrst step, a Project Steenng Comnuttee was
establIshed, WIth representatIves from CRIFC, Ankara
UmversIty, GazI Umverslty, Ankara Agncultural
ExtenSIOn DIrectorate, and the General DIrectorate of
Agncultural ProductIOn and Development The
research team mcluded soclo-economlsts, range and
lIvestock SCIentIsts, and extenSIOn speCIalIsts

On the other hand, pelts can only be sold dunng the
short lambmg season m spnng, and makmg a profIt
IS dIffIcult smce pelt pnces have fallen m the face of
mternatIOnal competItIOn

The project IS establIshmg baselIne levels of
range bIOmass and speCIes compOSItIon by usmg
monthly momtonng at several SItes In March 1998,
Bowen-ratIO eqUIpment WIll be assembled at one SIte
to enable contmuous measurement of the carbon­
dIOXIde flux above the range vegetatIOn The CO2

measurements aIm to estImate the potentIal pnmary
productIOn and the contnbutIOn of a representatIve
rangeland type to the global carbon balance, and thus
quantIfy the role of rangeland as a carbon smk

Karakul sheep grazing a rangeland dominated
by ArtemiSia spp shrubs In Uzbekistan

Range Management In Central ASia

ICARDA's fIrst actIvIty on sheep productIOn and
range management m Central ASIa IS a collaboratIve
project wIth the Uzbek Karakul Sheep Research
InstItute m Samarkand and the ARSIUSDA Sheep
Expenment StatIOn at DubOIS m Idaho, USA The
proJect, whIch IS funded by USDA and WIll contmue
untIl September 1999, aIms to IdentIfy optIOns for the
management of the Karakul sheep mdustry and the
rangelands m the Karnap dIStnCt The project IS also
lInked WIth USAID-funded Small Rummant
CollaboratIve Research Support Project

A rapId rural appraIsal was conducted among
flock-owners and a prelImmary
assessment of the condItIon of the
rangelands was completed It showed
that shepherds employed by the col­
lectIves contmue to face dIffIcultIes
followmg the removal of government
support when UzbekIstan became
mdependent m 1991 As a result, SIze
of flocks has become smaller
although the proportIOn of pnvately
owned ammals LD them has mcreased
The SIze of fully pnvate
flocks has also fallen
Owners would lIke to
mcrease sheep numbers
but seasonal vanatIOns m
the qualIty and carrymg capaCIty of the rangelands
prevent them from domg so Thus, as m so many
extenSIve productIOn systems and m the absence of
SUbSIdIzed feed, sheep numbers fluctuate from year
to year as a result of vanatIOn m ramfall These fluc­
tuatIOns, however, help control grazmg pressure on
the ranges, whIch are generally stIll III good condItIon
on the collectIve farms But the nsk of damage to
rangelands by cereal cultIvatIOn eXIsts, because
UzbekIstan IS gIvmg partIcular attentIOn to mcreasmg
wheat productIon

The mam productIOn objectIve of pnvate flock
owners IS the sale of fattened lambs and goats or
culled adult ammals, WIth less emphaSIS on Karakul
pelts ThIS IS related to the domestIc demand for
meat Furthermore, ammals can be sold at any tIme
to raIse money for famIly use or to buy ammal feed
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Three surveys were undertaken A Mukhtar (vIl­
lage chIef) survey at the vIllage level assessed farm­
mg systems and vIllage structure InformatIOn on
feedmg calendars, SIze and dIstnbutIOn of land, and
flocks was gathered by conductmg a general survey
at the household level A botanIcal survey m range­
land areas m vIllages aimed at determmmg sItes WIth
potentIal for rehabIhtatIOn

To Implement project activIties, two VIllages were
selected Kargah m Polath County and Golkoy m
KalecIk County They represent the range condItIOns
m the study area A steenng commIttee at the VIllage
level was estabhshed to dISCUSS Issues related to the
project wIth the rest of the VIllage communIty

As a result of the mcreased awareness of the
necessIty for adequate rangeland management, the
pastoral communIty dehberately prevented grazmg
on the commonly used rangeland m Kargah to stop
ItS degradatIOn and allow mamtenance of speCIes
dIversIty and a hIgh turnover of bIOmass ThIS pro­
tected rangeland was overplanted wIth crested
wheatgrass (Agropyron erzstatum), blue wheatgrass
(A mtermedum), tall wheatgrass (A elongatum),
smooth bromegrass (Bromus mermzs), and samfom
(Onobryehzs satzva)

Another Important fmdmg was the potential
shown by Hunganan vetch (View pannonzea) for for­
age productIOn ThIs speCIes was mtroduced to meet
farmers' needs for mcreased feed resources from cul­
tivated land The speCIes proved adapted and the area
planted mcreased from 6 5 ha m 1996 to 35 ha m
1997

impact Assessment and
EnhaotCement

Adophon of Harvest l\'Iechanizahon
of Lentil

Dunng the fIrSt decade of ICARDA, a major effort
was made to develop economIC machme-harvest
systems for lentil production, because a rapId nse m
the cost of hand-harvestmg was discouragmg farmers
from cultIVatmg lentil Followmg the mtroductIOn
and use of such systems by farmers m Syna and
Turkey, a collaborative adoptIOn survey was con­
ducted m these countnes

In Syna, the use of hand labor for harvest was
WIdespread (94% of farmers) m Aleppo, Idhb, Hama,
and Dara'a Provmces, however, m Hassakeh
Provmce 57% of farmers harvested by machme Two
years ago, only 19% of farmers practIsed mechanIzed
harvestmg m Hassakeh Over 80% of the machme­
harvestmg was done WIth a combme and the
remamder by self-propelled mower-swathers

In the Drfa Provmce of Turkey, the survey re­
vealed that over 70% oflentIlis harvested by machme

DemonstratIOn of Rust-resistant
Lentil Hi Etluom:na

LentIl IS the hIghest valued pulse m EthIOPia, and IS
grown by small-holder farmers on approxImately
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60,000 ha on vertIsols at elevatIOns rangmg from
2300 to 2600 meters above sea level In the 1996/97
season, unusually heavy ramfall m October and
November trIggered a major lentIl rust epIdemIC m
northern Shewa Thousands of hectares were severely
damaged

However, m the mIddle of a sea of burned, rusted
lentIls there was an Island of green reSIstant 'Ada'a'
m some of the farmers' fIelds These were SIX half­
hectare demonstratIOn plots m the area of thIS newly­
regIstered, rust-resIstant cultivar (ILL 6027) The
EthIOpIan researchers and staff of the MInIStry of
Agnculture organIzed farmers' days at the demons­
tratIon sItes Farmers showed a strong mterest m the
new cultivar, but the challenge now IS to prOVIde
them WIth seed There IS already a seed project at
Debre ZeIt to produce large quantItIes of lentIl seed
m the off-season m 1998

The rust reSIstance of the new EthIOpIan lentIl
cultivar comes from Jomt research WIth the Debre
ZeIt Research StatIon and IS part of a larger network
to produce rust-resIstant lentIls mvolvmg screenmg
for reSIstance WIth natIOnal programs m IndIa and
Morocco, m addItIOn to EthIOPia Other rust-resIstant
cultIvars have been released by natIOnal programs m
Bangladesh, ChIle, Ecuador, Morocco, and PakIstan
CollaboratIon among researchers from these coun-

trIes, WIth mput from USDA!ARS, Pullman,
Washmgton, USA, IS also focusmg on mappmg the
lentIl rust-resIstance genes, and several populatIOns
of recombmant mbred hnes have been produced

On-farm Chickpea Tnals 111 Syna

Three newly-developed chIckpea hnes, FLIP 88-85C,
FLIP 89-29C, and FLIP 90-96C, were IdentIfIed by
the DIrectorate ofAgncultural and SCIentIfIc
Research (DASR), MInIStry ofAgnculture and
Agranan Reform, SyrIa, from ICARDA's Legume
InternatIOnal Nursenes These hnes, along with the
Improved check, Ghab 3, were evaluated m on-farm
trials by DASR m chickpea-growmg areas m Syna
dunng 1994/95 to 1996/97 FLIP 88-85C ranked
number 1 WIth an overall seed yIeld of 2164 kg/ha,
followed by Ghab 3 (Improved check), FLIP 90-96C,
and FLIP 89-29C FLIP 88-85C also possesses larger
seed SIze (33 g/100 seeds), hIgher level of cold toler­
ance, and hIgher level of ascochyta-bhght reSIstance
as compared to Ghab 3 The qualIty tralts-mcludmg
protem content, cookmg tIme, and Homus Bltehmeh
quahty-m thIS new cultIvar are comparable WIth
earher-released cultIvars As ascochyta bhght and
cold tolerance are the most Important traIts for wm­
ter-sown chIckpea, the new hne FLIP 88-85C WIth a
larger seed SIze and Improved tolerance to these
stressses IS a good candIdate for release for general
cultIvatIOn m Syna

Rural Poverty Indicator

To make general compansons across countnes m the
dry areas, a rural poverty mdicator (RPI) was devel­
oped m 1997 The mdicator mcorporates per-capIta
GDP as measure of lUcome, adjusted for dIfferences
lU purchasmg power, dIfferences m mcome dIstnbu­
tIon, and the proportIOn of rural poor m a partIcular
country The mdicator has a value between 0 and 1
The larger the value, the larger the gap between the
cross-country welfare poverty hne and the per-capIta
GDP adjusted for purchasmg power panty and
mcome dIstrIbutIOn of a partIcular country and, thus,

Rust-devastated lentil In farmers fields In Ethiopia In the greater the seventy of poverty
1996/97-but the Improved rust-resistant lentil Gultlvar _ The RPI allowS theestabllslunent of dIfferences

IAda a (lett) stayed green and healthy I I h h d
1-. among and withm groups Even thoug t IS m Icator
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IS narrow' m the sense that It IS based on mean
mcome, It IS highly correlated with malnutntlOn of
chIldren below 5 years WithIn the WANA low­
Income group, there are large country-to-country dif­
ferences, for example, Lebanon WIth an RPI of 0 04
to EthIOpia and Entrea With RPls of 0 83

C!luld Mahnlltrdwn

Low Incomes, low levels of female educatIOn, and
low pubhc-expenditure for SOCIal support have a neg­
atIve effect on people s dIet~ MalnutritIon of chIldren
up to 5-years old IS highest In the non-WANA low­
Income countnes followed by WANA medlUm- and
lOW-Income countnes EthIOpIa, Entrea Somaha,
AfghanIstan, Sudan, and Iran In WANA have no less
than 30% of their chIldren malnounshed Ma1nutn­
tIon IS not only a symptom of poverty but It also hm­
ItS the optIons of the poor Ma1nounshed chIldren are
unlIkely to develop marketable skills and thus Will
not substantially mcrease household mcome

The Impact of agncultural research IS greater
where there IS severe poverty and a large number of
poor If rural poverty IS considered as a cntenon for
rankmg the Impact of agncultural research, then
EthIOpIa, PakIstan, AfghanIstan and Somaha deserve
speCIal attentIOn Of course, other dImenSIOns such as
land and water constramts, value of agncultural and
hvestock productIOn, bIOdIVerSIty, or gender Issues
must also be conSIdered m a balanced approach to
assess the Impact of agncultura1 research

Human Resources
Development Unit
The Trammg CoordmatIOn UnIt was reorganIzed
and named as Human Resources Development UnIt
(HRDU)

Dunng 1997, ICARDA offered trammg to 813
natIOnal SCIentIsts from countnes m the WANA
regIOn, other parts ofAfnca and ASIa, the PaCIfIC
regIOn, and Europe Of these trammg partICIpants,
about 38% were tramed m courses at ICARDA head­
quarters, whIle the remamder were tramed m m­
country, subregIOnal and regIOnal trammg courses
About 12% of the partICIpants were women

Prof Dr Youssef Wally (left) Deputy Prime MInister and
MInister of Agriculture and Land Reclamation Egypt
awarded certificates to the trainees who participated In the
First Regional Course on Expert Systems In Agriculture held
In Cairo Also seen here are Prof Ahmed Rafae (second
from right) Director of the Central Laboratory for Agricultural
Expert Systems (CLAES) Egypt and Dr Samlr Ahmed
(second from left) Head of ICARDA s Human Resources
Development Untt

SIxty-four sCientIsts from both developmg and
developed countnes are conductmg theIr theSIS
research for MSc and PhD degrees at ICARDA
ICARDA contmued ItS strategy of gradually decen­
trahzmg ItS trammg actIVItIes by offenng more non­
headquarters trammg courses In 1997, ICARDA
offered 14 headquarters trammg courses and 30
m-country, regIOnal and subregIOnal courses

WIth the recent mvolvement of ICARDA m the
Central ASIan RepublIcs, three specIahzed trammg
courses on seed productIOn and technology, cereal
Improvement, and genetIc resources were organIzed
at ICARDA headquarters and m UzbekIstan

In additIOn, ICARDA coordmated and managed
trammg for several external projects For example,
81 senIor offiCIals from the Southern RegIOnal
Agncultural Development Project (SRADP) m Syna
partICIpated m seven courses organIzed m Egypt,
Cyprus, KUWait, Morocco, and SpaIn, and 36 senIor
SCIentIsts and progreSSIve farmers from Matrouh
Resources Management Project (MRMP) m north
Egypt were tramed m 13 courses run by advanced
research and tramIng mstItutIons In Germany,
Morocco, Syna, and TUnISIa

CollaboratIOn m human-resources development
was expanded WIth regIOnal centers mcludmg
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A view of the CGIAR System-Wide display coordinated by
ICARDA on the occasion of the Mid-Term Meeting held In Cairo
Egypt In May 1997

ACSAD, AOAD, CIHEAM, and CLAES (Central
Laboratory for Agncultural Expert Systems, Egypt)

The Center also collaborated wIth CIMMYT,
IFPRI, ILRI, and IPGRI m conductmg trammg Inter­
center collaboratIOn was strengthened through partIC­
IpatIOn m the IARCs Inter-Center Trammg Group
(lCTG) and exchange of the ICARDA trammg data­
base wIth other CG centers

Information Dissemination
ICARDA's web sIte receIved nearly 90,000 hItS In
over 1700 user seSSIOns, the hIghest number bemg m
the USA The Job-announcement pages were partIcu­
larly popular

PublIcatIOn of Caravan, a publIc-awareness
magazme, contmued The 1997 Issues focused on
ICARDA's mcreasIng emphasIs on natural-resource
management In lme wIth Its Medmm-Term Plan, wIth
coverage of bIOdIversIty and sorI conservatIOn beIng
partIcularly promment

Over 78 publIcatIOns were produced dunng the
year, m addItIon to color leaflets on rangeland con­
servatIon, sOlIs, crop development Includmg lentIl
and wheat, bIOtechnology, and trammg The Ties that
Bznd donor senes was augmented wIth new or
reVIsed tItles on Central ASIa, ChIna, Japan,
Jordan, Italy, the Netherlands, the USA, and
AustralIa An excItmg new venture was the pro­
ductIon of a four-page pull-out supplement for
Callo TImes, tImed to COInCIde wIth the the MId­
Term Meetmg of the CGIAR In Cairo In May

TIes were strengthened wIth the ArabIC
medIa ThIS led to the publIcatIOn of speCIal
features on ICARDA m magaZInes In the Arab
world

An Important step forward was the dIgItalIza­
tIon of 12 000 of the 15000 slIdes held In

ICARDAs slIde hbrary and the orgamzatIOn and
claSSIfIcatIOn of these Into an electromc hbrary
Four VIdeos were plOduced dunng 1997 A shde/
sound VIdeo presentatIon on ICARDA's work
was neanng completIon at the end of the year

ThIrty-fIve Journal artIcles and 103 confer­
ence papers and poster presentatIOns were
processed, and 53 papers from the natIOnal pro-

grams m WANA were publIshed m ICARDA's
FABIS, Rachls and LENS Newsletters SIX
Proceedmgs and two brochures were also produced

A Jomt publIcatIOn on wheat, barley and trItIcale
contmued to be produced Jomtly WIth CIMMYT
Database updates and bIblIography productIOn
mvolved collaboratIOn WIth a WIde range of mterila­
tIOnal mstItutIOns and natIOnal programs, mcludmg
CLIMA, ICRISAT, FAa, SR-CRSP and the Synan
natIOnal program

To further strengthen natIOnal capaCIty m publIsh­
mg, traInmg courses m SCIentIfIC wntmg were offered
m Entrea, Iran, and at headquarters There were 55
partICIpants m these courses A headquarters tramIng
course m mformatIOn management mvolved eIght
partICIpants from seven WANA countnes, and four
mdIvIdual courses m mformatIOn management were
proVIded for eIght partICIpants from four countnes

Internally, aVailabIlIty of mformatIon to SCIentIsts
was Improved by the computenzatIOn of all lIbrary
holdmgs Twenty-one CD-ROMs were mounted on
three towers m the lIbrary, so SCIentIsts can now
search a WIde range of databases from theIr desktops
The lIbrary has also establIshed a database to keep a
record of all the serVIces prOVIded to ICARDA and
natIOnal researchers The database WIll allow the
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Center to assess the Impact both of research pubhca­
tlOns, and of the mformatIon servIces provIded
Prehmmary analysIs suggests that ICARDA's mfor­
matIon servIces reached over 80 countnes m 1997

Computer and Biometric
Services
Major upgradmg of computer resources was under­
taken, WIth over 100 desktop and notebook comput­
ers, as well as penpherals, acqmred to replace old
PCs and to meet new reqmrements A new computer
server runmng Wmdows NT was mstalled for SCien­
tifIc apphcatlOns Upgradmg of the Center's PCs
from Wmdows 3 1 to Wmdows 95 operatmg system
was almost completed A mIgratIOn to Pathworks
(verslOn 5) network operatmg system enabled the
hnkmg of PCs runnmg WIth Wmdows 95 to the net­
work An ICARDA Intranet was estabhshed and
loadmg of data ImtIated

The data for legume mternatIonal nursery tnals
for the year 1994/95 was loaded and analyzed usmg
Tnals Management System (TMS) A methodology
to dIfferentiate the Images of virus-mfected plant
organs usmg the cahbratIon and the mtensity mea­
sures of SIGMASCAN software was estabhshed
The FAOSTAT data related to crop and hvestock pro­
duction was converted to ACCESS DBMS for easy
retneval, query, and graph-generation A Jomt pro­
Ject for further development of a Wheat Expert
System WIth the Central Laboratory for Agncultural
Expert Systems, Egypt a.,d MJchJga.'1 State
UmversIty, USA was mitIated

A model for estImatlOn of time-trends m yIeld
from a two-course crop rotatIon trIal was formulated
ApphcatlOns were made on barley/vetch rotatlOns
under two fertIhzer regImes at Breda m northern
Syna

A model of yIeld and water-use efftclency was
developed for determmmg optimum rates of mtrogen
and supplemental ImgatlOn A procedure was devel­
oped for detectmg the presence of crossover type
mteractlOn usmg the response-enVIronment relatlOn­
shIp and assessment of the frequency of crossovers
for multi-envlfonment yIeld data on barley

An effort has been launched to descnbe ICARDA
data that can be spatially referenced m order to create
a meta-database m a UNEP/CGIAR standard format
Settmg up a new central GIS laboratory commenced
and eXIstmg GIS hardware m the Center IS bemg
reorgamzed

A new database apphcatlOn was developed and
Implemented for recordmg and chargeback of photo­
graphIc serVIces An apphcation for data manage­
ment and reportmg system for staff travel was devel­
oped usmg ACCESS DBMS The MedIcal BIlls
Processmg System was modIfIed to mterface WIth
the Oracle General Ledger System A Personal
Account mqmry and reportmg subsystem was devel­
oped withm the Oracle FmancIals to enable users to
query theIr personal accounts A Budgetmg subsys­
tem was developed withm Oracle General Ledger for
creatmg, updatmg, and mqumng the program bud­
gets dIrectly by the users

A total of 97 staff from NARS were tramed m
blOmetrIcs, data management, and data presentation
m flYe m-country, reglOnal, and mdividual trammg
courses Some 107 ICARDA staff were tramed m
11 mternal courses covenng vanous software
packages

Outreach Programs
WhIle ICARDA has collaboratIve research projects
WIth Its cooperators throughout the world, ItS SIX
ReglOnal Programs specIfICally serve the subreglOns
of North Afnca, the NIle Vdlley and Red Sea, West
ASia, the ArabIan Penmsula, HIghlands m the reglOn,
and Latin Amenca The Center estabhshed an offIce
m Tashkent to facIhtate smooth Implementation of ItS
mcreased actiVIties m Central ASia ThIS offIce IS a
part of the HIghland ReglOnal Program, based m
Ankara, Turkey

North. Afnca RegllOnal Program

The North Afnca ReglOnal Program focuses on
research, trammg, and farmer participatlOn m tech­
nology development and transfer m Algena, LIbya
Morocco, and TumsIa (collectIvely referred to as the
Maghreb)



BesIdes the held research work and
trammg actIvItIes, Important meetmgs
and workshops were held m North
Afncan countries to evaluate and mOnI­
tor the progress made m research and
transfer of technology The Crop/
Livestock IntegratIOn Project
(MashreqlMaghreb) held two major
actIvItIes m North Afnca the Regional
Travehng Workshop m Morocco and the
Steenng Committee meetmg m Libya
PartIcIpants mvolved m both actIvItIes
mcluded sCientIsts and admInIstrators
from Algena, Iraq, Jordan, Lebanon,
Libya, Morocco Syna, TUnISia,
IC ARDA and IFPRI and from AFESD
and IFAD as donors Close mteractIOn
with farmers was a major feature of the
Travehng Workshop Annual NatIOnal
CoordmatIOn Meetmgs mvolvmg
Algena, Libya, Morocco TUnISIa, and
ICARDA were held m September and
October 1997 to review the research and
transfer of technology actIvItIes and
develop collaboratIve research and tram­
mg programs for the commg season

4. l\le," Net,",ork. an the Maghreb

A workshop was held m May at the
NatIOnal InstItute for Agncultural
Research (INRA), Morocco to establIsh
an Oat and Vetch Network m the
Maghreb ThIS was done m response to a
recommendatIOn of the RegIOnal
CoordmatIOn Meetmg between ICARDA
and the Maghreb countnes held m Rabat
m October 1996 ICARDA has under­
taken to Implement this recommendatIOn
m coordmatIOn WIth the Maghreb coun­
tnes, With assistance from FAa

The objectIves of thIS network are to
strengthen cooperatIOn among Maghreb
countnes m promotmg research on oat
and vetch, technology transfer and the
development of the seed-productIOn
sector
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Nde Vaney and Red Sea RegIOnal Program

The NIle Valley and Red Sea RegIOnal Program (NVRSRP) IS
based on tnpartIte collaboratIOn among the NARS of the NIle
Valley countnes-Egypt, EthIOpIa and Sudan-and Entrea and
Yemen, donors (European UnIon, The Netherlands, The World
Bank), and ICARDA It covers a Wide range of maJor food crops,
mcludmg cool-season food legumes and cereals Natural-resource
management IS an Important component of the work m Egypt
NVRSRP IS also mvolved m adaptive research and proVides technI­
cal aSSIstance to the Matrouh Resource Management Project m
Egypt, and to the Agncultural Sector Management Support Project
(ASMSP) m Yemen

A Barley Traveling Workshop held In Ethiopia brought together
researchers from Egypt and Ethiopia to review on farm tnals

RegllOoaB Netvwrks

The RegIOnal Networks Project, fmanclally supported by The
Netherlands, seeks to strengthen baSIC and applIed research on
problems common to the countnes of the regIOn There are SIX
networks m operatIOn under this project m the followmg areas
wheat rusts, Wilt and root-rots of food legumes, aphids and viruses,
thermotolerance m wheat, drought m barley and water-use
effICiency m wheat, and SOCIOeconomics NatIOnal researchers
leadmg these networks contmued to cooperate and complement
each other's research efforts

Wlthm the framework of this proJect, trammg on mtegrated
pest management and msect-reanng techniques was conducted at the
Agncultural Research Center m Egypt PartICIpants from Egypt,
EthIOpia, and Yemen attended Twenty-four technicians participated
m three short courses organIzed m Egypt and at ICARDA A Jomt
legume ViruS survey was conducted m EthIOpIa
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Intra- and Inter-RegIOnal CollaboratIOn

A RegIOnal Travehng Workshop on Cereals and a
NatIOnal Travellllg Workshop on Cool-Season Food
Legumes, both held III Egypt III March, were com­
bIned for the fIrSt tlme to enhance InteractIOn
between the two groups A RegIOnal Travehng
Workshop on Food Legumes was held m Yemen In
WhICh sCIentIsts from Egypt, EthIOPia, and Yemen
partIcipated A RegIOnal Travellllg Workshop on
Resource Management was held In Egypt m Apnl In
WhICh sCIentIsts from Egypt, Iran, Iraq, and Yemen
partIcipated The objective of the workshop was to
Introduce to the partIcipants the resource-manage­
ment model bemg tested In Egypt smce 1994 A
Barley Travellllg Workshop was held In EthIopIa m
October whIch brought together sCIentists from Egypt
and EthIOpia to reVIew the on-farm tnals m northern
and central EthIopia A NatIOnal Research ReView
Workshop was held m Egypt to reVIew the work of
NVRSP on cool-season food legumes smce 1988,
and to develop a strategy for the future

The Seventh RegIOnal CoordmatIOn Meetmg of
NVRSRP was held from 3 to 4 September, and the
Steenng Committee Meetlllg on 4 and 5 October, III

Cmro, Egypt SCientists from Egypt, EthIOpia, Sudan,
Yemen, and ICARDA participated

Human Resources Development

Eighteen SCientists from Egypt partiCipated m mter­
natIOnal conferences, 90 III mdIVldual non-degree
tramlllg, 80 m lll-country tramlllg, 136 m a Research

ReView Workshop In Egypt, 139 III natIOnal and
regIOnal travellllg workshops, and 240 III natIOnal and
regIOnal coordlllatIOn meetmgs The number of
EthIOpians was m-country short courses, 53, nation­
al and regIOnal coordmatIOn meetmgs and travelmg
workshops, 75

Wlthm the networks project, 22 sCIentIsts/techm­
Clans from Egypt, EthIOPia, Sudan, and Yemen
attended short courses, 12 made SCientifiC VISitS,
6 attended travehng workshops, and 47 participated
m the regIOnal coordmatIOn meetmg m Egypt Wlthm
the Agncultural Sector Management Support Project
(ASMSP), 12 Yemem sCientists received degree tralll­
mg (MSc or PhD) and 6 attended a travelmg work­
shop mYemen

ICARDA-Yemen

In collaboratIOn with the Agncultural Research and
ExtenSIOn Authonty (AREA), Yemen, ICARDA con­
tmued to support the ImplementatIOn of the ASMSp,
funded by The World Bank, m the Repubhc ofYemen

Refilearch tor RapId Impact (RIP) The work mmed
at demonstratmg the potential of technologies devel­
oped by AREA to the farmers for mcreased adoptIOn
A total of 58 technologies were tested or demonstrat­
ed throughout the country Participatory farmlllg sys­
tems research approach was llltroduced III plannlllg,
Implementation, and evaluatIOn of RIP actlvltIes
Field days were also orgamzed for pohcy-makers,
donors, researchers, extenSIOmsts, and neighborlllg
farmers

A <'lltbusb plantJ
lion 'n YPnJpn J
-------
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Research Strateg, A draft research strategy for
AREA was developed whIch was approved by the
Governmg Board ofAREA

~tferBgthellmgRe..edfch I\Idll&gement ,md
(oordmatwrB A natIOnal research coordmatIOn and
planmng meetmg was orgamzed m September to
reVIew AREA research actIvltIe~ and to IdentIfy
collaboratIve research areas wIth focus on ramfed
agnculture

West ASia RegwnaB Progn am

The West ASIa RegIonal Program (WARP) provIdes
mechamsms for Implementmg collaboratIve research
and trammg actIvItIes WIth Jordan, Syna, Iraq,
Lebanon, Cyprus, and the lowlands of Turkey The
program contmued ItS actIvItIes on technology
development and transfer m both crop and ammal pro­
ductIon through the Mashreq and Maghreb (M&M)
Project, whIch IS funded by AFESD and IFAD Pohcy
and property nghts components have become an
mtegral part of the actIvItIes on transfer of technology
Moreover, water Issues are gammg more focus
through the "Water-harvestmg m WANA" project

Intra- and Inter-Regumal CoHabm atwl]

To promote cooperatIOn among the Mashreq and
Maghreb farmers, a travelIng workshop was
orgamzed m Morocco m May 1997 Farmers from
Algena, LIbya, Morocco and Tumsla, and techmcal
staff from the eIght countrIes of the project partIcI­
pated An expert from Iraq VIsIted North Afnca to
demonstrate the productIOn of feedblocks from agro­
mdustnal by-products as a feed supplement for small
rummants And a group ofSCIentIsts from the Mashreq
countnes VISIted Tumsla to gam expenence m spme­
1es~ cactus productIOn and ItS utIlIzatIOn as feed The
cactus technology IS now bemg transferred to Jordan

The ThIrd RegIOnal Techmcal Plannmg and
CoordmatIOn Meetmg, and a Steermg Corrumttee
Meetmg, of the M&M Project were held m Amman
and Aleppo, respectIvely These meetmgs were par­
tIcularly Important as they marked the end of Phase I
of the Project and the preparatIOn for the Implemen­
tatIon of Phase II

Algenan Libyan and TuniSian farmers participated In a
regional traveling workshop organized IfI Morocco

A coordmatIOn meetIng WIth the EconomIC and
SOCIal CommISSIOn for Western ASIa (ESCWA) was
also held In Amman to IdentIfy actIVItIes for JOInt
ImplementatIOn

An InternatIOnal conference "Agncultural
growth, sustaInable resource management, and
poverty alleVIatIon In the low-raInfall areas of
WANA," was held In Amman In September PublIc
and pnvate Investment In low-raInfall areas, crop!
lIvestock IntegratIOn, technology generatIOn and
transfer, and rangeland rehabIlItatIOn were dIscussed
The conference was orgamzed by ICARDA, IFPRI,
DSE, and NCARTT

Human Resources Development

A regIOnal trammg course on agroecologlcal charac­
tenzatIOn was orgamzed m Amman, from 13 to 23
October ThIrteen paI'tlcIpants from Iraq, Jordan,
Lebanon, Syna, and Yemen attended the course

Arabian Peninsula Regional
Program

The ICARDA OffIce for the ArabIan Pemnsula
RegIOnal Program (APRP), establIshed In Dubal In
the Umted Arab EmIrates m 1996, was formally
opened In January 1997 by H E Saeed AI-Raqabam,
MInIster ofAgnculture and FIshenes, UAE, and
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Highland and Central Asm
RegIOnal Program

Turkey

The HIghland and Central ASIa RegIOnal Program
(HCARP), WIth ItS regIOnal office m Ankara, Turkey,
coordmates and promotes research, trammg, and Infor­
mahon dlssemmahon achVlhes m the highland areas
(> 700 meters above sea level) of West ASIa (Turkey,
Iran, Afghamstan, PakIstan AzerbaIjan, Armema, and
GeorgIa), North Afnca (Morocco Algena and
TunISIa), and Central ASIa (Kazakhstan, Kyrgyzstan,
TajIkistan, TurkmenIstan, and Uzbekistan)

Medlten anean HlghLm(jo, ProJect ThIS EC-funded
project made good progress by establIshIng formal
lInkages among the partICipatIng countnes-AlgerIa,
Morocco TUnISIa, and Turkey-for the exchange of
Improved germplasm of wheat, barley, chIckpea,
lentil and vetches, and SCIentIfIC VISItS and mforma­
hon Several trammg courses were orgamzed

FIfteen research projects were Implemented by
Turkish sClenhsts In collaboratIOn WIth ICARDA
These mcluded two new activIties development of
red lenhls for southeastern AnatolIa, and Awassl
sheep Improvement Work was concluded on SOCIO­
economIC studies, boron tOXICIty m barley, and
wmter/early spnng chickpea technology transfer

Collection of forage plants and
shrubs brought to AI Dhald
research station by farmers

Prof Dr Adel EI-Beltagy DIrector General of
ICARDA In addlhon, the UAE kmdly agreed
to provIde experImental areas for research as
well as offtces at the AgrIcultural Research
StatIOn In the Central RegIOn at AI-Dhatd

In March, the flfSt RegIOnal Steenng
CommIttee Meetmg for Phase II of APRP was
held m Aleppo Four mam research themes
were Idenhfled (I) rangeland, shrubs Irngated
forages and lIvestock (11) pro-
tected agrIculture, (111) abIOtIc
stresses and (IV) on-farm
water use and IrngatIOn
management

Farmers from the AI-DhaId regIOn were
mVlted to bnng to the research statIOn the
desert and mountam forages and shrubs that theIr
goats, sheep and camels grazed, and that they knew
to be Important They brought 85 dIfferent plant
speCIes (21 from the desert and 64 from the moun­
tamous regIons), of which 74 were fully Idenhfled
They then selected Penmsetum dlvlsum, Pamcum
turgldum, Cenchrus cllzarzs, Dlpterzglum glaucum,
Coelachrum plercel, and Stlpagrostls plumosa as the
most Important forage grasses legumes, and shrubs
Steps to produce seed of these speCIes were mlhated

Followmg the Second RegIOnal Steenng Com­
mIttee MeetIng, held m DubaI m June, the budget
and workplan for the 1997/98 season were fmalIzed

The UAE, KUWaIt, the Sultanate of Oman,
SaudI ArabIa, and the RepublIc ofYemen elected to
partIcIpate In research on rangeland and lIvestock
KUWaIt also volunteered to be the coordInatmg
country

A questIOnnaIre survey of protected agnculture
was conducted, and an ICARDA consultant VISIted
the ArabIan Pemnsula countnes to develop a report
on the state-of-the-art m protected agnculture

At the UnIVersity ofUAE mAl-Am, forage bar­
ley lInes were screened for salt tolerance In addItIon,
work started at Nashshallah, m Abu Dhabi EmIrate,
to evaluate the potenhal of Sporobulus vlrglmcus as a
salt-tolerant forage for camels

A sClenhst from ICARDA's base program m
Aleppo vIsited the ArabIan Pemnsula countnes to
reVIew the status of research m agroecologlcal char­
actenzatIOn, and IdentIfy the areas for collaboratIOn
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Turkey/CIMM' Tile t\RDA Wmter Wheat
Impro,ement Project A reVIew of the prOject activ­
Ities was carned out m September m Aleppo dunng
the coordmatIOn meetmg of the Jomt CIMMYTI
ICARDA collaborative wheat Improvement program
m WANA As a result, CIMMYT and ICARDA
extended theIr collaboratIve actlVltIes on wmter and
facultative wheat to Central ASia

Iran

ICARDA IS asslstmg m the development of the
recently estabhshed Dryland Agncultural Research
Institute (DARI) m Marageh, Iran An Important step
has been the mclusIOn of a 'farmmg systems' dImen­
SIOn m DARI's research program ThIS was mitIated
WIth a trammg course "Farm Survey Methodology,"
conducted at DARI to famlhanze researchers WIth
the farmer-onentated research approaches The
ICARDA/Iran project IS fmanclally supported by the
IslamIC Repubhc of Iran

The Jomt farm surveys carned out m Iran helped
m IdentIfymg constramts to productIOn, developmg
research plans, and pnontIzmg research actiVIties
The major food crop, wheat, has been at nsk due to a
number of bIOtIC and abIOtic stresses Wheat yellow
rust has become the most devastatmg dIsease m
recent years To overcome thIS, research actiVIties
were expanded for the IdentifIcatIOn and release of
genetically dIverse cultlVars

Agncultural
poliCy makers
from Iran get
mto the field
With ICARDA
SCientists

The followmg bread wheat cultIvars were
released for general cultIvatIOn Gaher, Zagross, and
Nlknegad The fIrst Improved durum wheat cultIvar,
Selmareh, was released for general cultIvatIOn and
seed multIphcatIOn program has started Three
cultIvars of barley, Ganub, Izch (spnng type) and
Sahand (wmter type), were also released for general
cultivatIOn

ICARDA Board Chairperson, Dr Alfred
Bronmmann, and DIrector General, Prof Dr Ade1 El­
Beltagy, VISIted the ICARDA/Iran project to dIscuss
the ways and means to strengthen collaboratIOn m
areas of mutual mterest

Central ASia

ICARDA's collaboratIOn WIth Central ASia was
further strengthened A LIaiSOn OffIcer was
appomted and based m Tashkent, Uzbekistan to
promote collaboratIOn WIth Central ASIa The FIrst
Central ASIa/ICARDA RegIOnal CoordmatIOn Meet­
mg was orgamzed m Aleppo m September, whIch was
attended by 24 semor sCIentists/research managers
from the regIOn The Meetmg IdentIfIed areas for col­
laborative research m Central ASIa, and mitIated
actIOn on developmg project proposals for fundmg

A luncheon meetmg on Central ASia, sponsored
by USAID and IFAD, was orgamzed by ICARDA
dunng the CGIAR Centers Week m Washmgton, DC
m October 1997 To ensure a coordmated approach
m addressmg the needs of agncultural research m
Central ASia, a ConsortIUm-open to all CGIAR
Centers-was formed EIght Centers WIth mutual and
complementary mterest to contnbute to agncultural
research and development m Central ASIa and the
trans-Caucasian regIOn Jomed the ConsortIUm and
SIgned a Memorandum of Understandmg ICARDA
was desIgnated as the focal pomt to support the activ­
Ities of the ConsortIUm

CIMMYT and ICARDA SIgned an addendum to
theIr September 1996 agreement to extend theIr col­
laborative research on wheat Improvement to Central
ASIa However, m Kazakhstan, whIch IS the hIghest
producer of wheat m Central ASia, the wheat research
WIll be led by CIMMYT

In addItIOn to the supply of Improved germplasm
of ICARDA-mandated crops, ICARDA's first
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collaboratIve research actIVIty was ImtIated m Central
ASIa m June 1997 It was on rangeland and hvestock
management m UzbekIstan m collaboratlOn wIth
USDA-ARS/Utah State Umverslty, Logan Also,
ICARDA and IPGRIIWANA mltlated Jomt actIVItIes
on genetIC resources m the reglOn through a reglOnal
network ICARDA also partICIpated m a SR-CRSP/
Umverslty of Cahforma, DaVIS reglOnal project on
rangeland management m Central ASIa

Latin AmerIca RegIOnal Program

The Latm Amenca ReglOnal Program (LARP), based
at CIMMYT m MeXICO, cooperates WIth the natlOnal

An Ecuadonan farmer-couple In thElir barley field They
were among 240 farmers who grew two Improved van­
eties of barley In Ecuador In 1997 The new vanelles
gave a Six-fold Increase over the national average

programs m developmg Improved barley germplasm
for the reglOn Much of the thIS work focuses on
mcorporatmg dIsease reSIstance mto barley

A workshop was orgamzed WIth the help of the
Netherlands Government m QUIto, Ecuador, on the
utIhzatlOn of partial reSIstance (PR) m varlOus crops,
mcludmg barley and faba bean Three researchers
from the NatlOnal Research InstItute of Ecuador pre­
sented theIr work WIth PR m barley

Faba bean IS a new export crop m BohvIa
ICARDA's work m collectmg and screemng new
acceSSlOns for chocolate spot reSIstance IS of great
Importance for the breedmg actIVItIes m the reglOn

A new chocolate-spot reSIstant faba-bean cul­
tlVar was IdentIfIed by SCIentIsts m MeXICO from
ICARDAs mternatlOnal nursenes Tn addItIon to
chocolate-spot reSIstance, MeXIcan researchers were
mterested m faba bean plants WIth short stature Two
dwarf mtroductlOns WIll be used m crosse,; WIth tall
MeXIcan cultivars WIth the aIm of Improvmg lodgmg
reSIstance

[n collaboratlOn WIth Oregon State Umverslty
LARP Implemented a QuantitatIve TraIt LOCI (QTL)
strategy to map the lOCI responSIble for reSIstance m
barley to four dIseases caused by fungI and one by a
VIruS, m the Ecuadonan cultn,ar Shyn QTLs were
located for stnpe rust on the short arm of chromo­
some 5 leaf rmt on chromosome 1 scald on chromo­
some 5, and net blotch on chromosome 3 The loca­
tion for barley yellow dwarf IS dIfferent from the
Yd2
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Research and Training Overview

ICARDA serves the entIre develop­
mg "'orld for the Improvement of
barley, lentil and faba bean, and
dry-area de' elopmg countnes for
the on-farm management of ",ater
Improvement of nutntiOn and pro­
ductivity ot small rummants (sheep
and goats) and rehabilitatiOn and
management ot rangelands In the
Central and West ASia and
North Afnca (WANA)
regIOn ICARDA IS responsI­
ble for the Impro' ement ot
durum and bread", heats
chickpea pasture and forage
legumes and farmmg systems, and
fOl the protectIOn and enhancement of the natural
resource base of water, land, and biOdiverSity Much
of ICARDA's research and trammg actIvities are car­
ned out m collaboratIOn With NatIOnal Agncultural
Research Systems (NARS) For certam ~pecialized

areas of reseaIch, the Center has estabhshed hnkages
With several advanced mstltutlOns m mdustnahzed
countnes (see Appendix 7) The Center has IdentIfied
seven mtegratIve activIties central to ItS current
research program These are agroecologlcal charac­
tenzatlOn, germplasm conservatIOn, germplasm
enhancement, resource management and conserva­
tIon, trammg and networkmg, mformatiOn dlssemma­
tIon, and Impact assessment and enhancement Each
actlVlty IS a multldlsclplmary effort With well-defined
objectIves and program of work, deSigned to con­
tribute to the Center's overall goal of achlevmg sus­
tamable mcreases m crop and hvestock productIVity,
while protectmg the environment

At ItS headquarters at Tel Hadya, about 35 km
southwest ofAleppo Syna, ICARDA conducts
research on a 948-ha farm The Center operates four
additional sites m Syua and two m Lebanon (see
Table 6, p 61) The report that follows represents
only a selectIOn of Important results achieved m col­
laboratIOn With NARS dunng the 1996/97 crop­
pmg season Progress m transfer of technology
and strengthenmg partnerships With NARS IS
summanzed under "Outreach Programs' A full
report of each major ProgramlUllit IS available from
the InformatIOn Ullit on request

The Weather In 1996/97
Global weather dunng 1997 was marked by one
of the strongest outbreaks of "El Nino' dunng
thiS century EI Nino IS a circulatIOn megulanty
of the tropical PaCific Ocean which IS observed
at megular mtervals every few years, With wnt­
ten 1ecords gomg back to the fist half of the 16th

century It IS charactenzed by an mcrease of the
sea surface temperature spreadmg eastward
aclOSS the PaCific Ocean and by concurrent
changes of weather patterns which propagate all
through the tropical regIOn and beyond In
WANA, the 1997 EI Nino affected pnmanly the
countnes of the Horn ofAfnca dmmg the last
quarter of the year, while ItS mfluence m the
Mediterranean RegIOn and m Central ASia could
not be dlstmgmshed from the random
season-to-season weather fluctuatIOns typical
of semi-and chmates

In Somaha, southeastern EthIOpia and
Kenya, persistently heavy rams from mld­
October onward caused senous floods and
extensive damage to mfrastructure The penod
IS normally considered the mmor ramy season
of the year m Somaha, but m 1997, the freshly
planted crop was largely destroyed by floods
The heavy rams even reached central EthIOpia,
usually ramless dunng thiS part of the year,
mterfered With the harvest, and damaged much
of the mam-season crop
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Mapping PrecipItatIOn Dn Morocco

CollaboratIon betVveen ICARDA and Morocco m
agroecologlcal charactenzatlOn led to a novel method
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shown In FIgure 1 Turkey expenenced qUIte con­
trastmg 'A-eather condItIons m Its westem and ea'ltern
parts WhIle m the east the season started WIth above­
average ram and snoVv fall from October to Decem­
ber the western part \\ as faIrly drv untIl February

Genelally favorable condItIons prevatled m Iran,
Afghamstan and Pal(Jstan In central han the mld­
wmter penod was dner than normal but thIS was
compensated by ample precIpItatIon latel m the
season Good condItIons Vvere also reported from the
Cauca,>tan republtcs In AzerbaIjan Armema and
GeorgIa above-average ramfall and snow dunng the
autumn and early wmter laId the ground for a good
harvest YIelds could have been even hlghel, had thele
not been damage due to late frost and hall m spnng
and e,\cesslve ram and floodmg dunng June and July

In Turkmemstan as Vvell as m parts of eastern
Kazakhstan and UzbekIstan pleclpltatlOn Vvas below
average and crop yIelds suffeled whIle the western
half of Kazakhstan Kylgyzstan and TajIkIstan had
ample wmter snow more than the avelage amount of
ramfall dunng spnng and generally favorable grow­
mg condItIOns leadmg to good crop yIelds

Agroecological
Characterization
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FIg 1 The weather conditions at Tel Hadya ICARDA s
main research statIon dUring the 1996/97 season

Sudan was sImIlarly affected by unrehable pre­
cIpItatIon dunng the ramy season September was
partIcularly dry EntIea fared better but, here too the
drought dunng September crushed hopes for a good

harvest Ramfall m Yemen was not enough to pro­
duce a good crop In other parts of the ArabIan
Penmsula growmg COndItiOnS for In Igated crops
were generally favorable

In the Maghreb countnes dry condItIons pre" aIled
dunng the 1996/97 season In Morocco Novembel
was much wetter than average, but pleclpltatlOn
qUIckly declmed and February and March Vvere paI­
tlcularly dry In Algella the season started wIth unusu­
ally low preCIpItatIOn dUImg October and November
The followmg months brought mOle, but not enough
pleclpltatlOn, and February and Malch were agam
very dry TLln,s,a, too, experienced low plec'p'tat,on
at the begmmng of the season January then blOUght
unusually heavy preCIpItatIOn, but February Vvas very
dry In the three countnes It IS estImated that cereal
productIon was lower than pre" IOUS year's by 20 to
40% Morocco bemg the least affected

The other Maghreb countnes were also affected
by dlOUght Mauntama suffered flom very erratK
Iamfall dunng July and August leadmg to WIdespread
crop faIlure m spIte of a good eaI1y start of the rams
m June In LIbya precIpItatIOn was below normal
and lrt1gated crops suffered from unusually hIgh tem­
peratures late m spnng In Egypt, hIgh-speed wmds
combmed wIth hIgh temperatures dunng flo\\ enng
and gla n-filhng penods adversely affected yIelds of
lITIgated cereal crops

In Jordan Palestme and Cyprus crops suffered
from below-normal precIpItatIOn In larly December,
heavy ram m Jordan, hOVvever, caused some floodmg

In Lebanon Syna, Turkey and Itaq pleclpltdtIon
dunng the 1996/97 groVv mg season Vv as generally
adequate and, except fOl Iraq, crop yIelds vaned from
Just below average to above avelage In Iraq, the lack
of mputs kept agncultural plOductIon low m spIte of
favorable weather In Syna and Lebanon the mOIs­
ture dlstnbutIOn wlthm the season was partIcularly
favorable WIth abundant preCIpItatIOn m December/
January and MarchiApnl but low temperatures late
m the season (the last ground frost at Tel Hadya
occurred on 16 Apnl) prevented hIgher yIelds The
weather condItIons at Tel Hadya m 1996/97 are
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for mappmg pIeclpltatIOn Bmldmg on the' Aurelhy
method," devIsed by Meteo France, the new method
combmes a numbel of statIstical techmques-step­
WIse regressIOn, krlgmg, plmClpal components analy­
SIS, conversIOns between dIfferent types of dlstnbu­
tIon-and geographIC mformatIOn system (GIS) tech­
nology to mterpolate preCIpItatIOn data gmded by
topography

Central to the method IS the notion of expressmg
topography not only by altItude, but also by the
mcrease or decrease of altitude m dIfferent dIrectIOns
and at dIfferent dIstances away trom each pomt ThIs
set of vanables denved flOm a dIgItal elevatIOn
model (DEM) captures the vanatIOn of the local
topography around each pomt By relatmg It to pre­
cIpItatIOn data from metemological statIOns It IS pos­
SIble to capture the effects of topography on preCIpI­
tatIOn mcreases on the wmd", ard SIde of obstacles
where the au IS forced to move up'" ards reducmg ItS
capaCIty to hold mOIsture, and decreases on the
leeward SIde of hIlls and mountams, where the
descendmg air warms and dIssolves the clouds
These effects once quantIfied can be
modeled m a GIS WIth great preCISIOn
and detail, resultmg m more detailed
and accurate maps than would be
possIble by dIrect mterpo-
latIOn ot the data or by
purelv altItude-gmded
mterpolatIOn

FIgure 2
shov. s a mean
annual pre­
clplta-
tlOn map
ot central
Morocco diaped
over a three-dImen-
SIOnal representatIOn of the
relIet as seen from the northwest
It was prepared Jomtly by SCIen-
tists from Maroc Meteo and ICARDA
usmg the nev. method of preCIpItatIOn mappmg
Even at thIs small scale, the great detail WIth whIch
the spatial dIstnbutIOn of preCIpItatIOn IS reproduced
IS apparent WIth the help of such detailed clImatic
representatIOns, SClentI~ts from INRA WIll be able to

proVIde truly SIte-specIfic mformatIOn to the
farmmg commumty

Another strong pomt of the new approach IS the
robustness of Its estImates EVIdence for thIS can be
seen m the southeastern part of the map No preCIpI­
tation data from thIS area have been used m the con­
structIOn of the map, yet, a compallson WIth pub­
hshed maps m the Atlas du Maroc and elsewhere
reveals that the representatIOn of thIS area IS faIrly
correct, despIte the gross extrapolatIOn from one SIde
of the Atlas mountam cham to the other

WhIle the preCISIOn of mterpolatIOn achIeved
WIth thIS map IS adequate for flat and hIlly areas, It
could still be Improved for the hlgh-mountam areas
of the Atlas range Here the spatial resolutIOn of the
dIgItal elevatIOn model used was mcapable of repre­
sentmg all compleXIties of the rehef m suffiCIent
detaIl MalOC Meteo and ICARDA WIll follow up thIS
work by preparmg a set of preCIpItatIOn maps of
Morocco, usmg a more detaIled dIgItal elevatIOn
model

Fig 2 Mean annual preCipitation (1961-90)
map of Central Morocco draped over a

three dimensional representation
of the relief as seen from the

northwest
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Germplasm Conservation

Germplasm EvaluatllOn

Faba bean germplasm collected from Chma and
Ecuador m 1996 was evaluated for resIstance to
chocolate spot at LattakIa, Syna ThIS research was
supported by grants from GRDC and ACIAR and
was conducted m collaboratlOn wIth CLIMA, New
South Wales Agncultme, and the UmversIty of
Adelaide The germplasm from Ecuador had a much
larger number of acceSSIOns wIth reSIstance to choco­
late spot than those m the germplasm collected from
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Fig 3 Distribution of chocolate spot resistance In

germplasm collected from Ecuador and China In 1996

20
Std Dev=10 54 Mean=110 N=73 00

f/l
C
0
iii
f/l
Q)
U
U

~ 10
0

CD (
;t I.c

E 1
;

r
:::l
Z I, "

, J

,
f

,
, ,

o
85 90 95 100 105 110 115 120 125 130

Days to flowenng

Fig 4 Dlstnbutlon of days to flowenng for germplasm
accessions from Ecuador With chocolate spot resistance
score of 4 or less

Chma (FIg 3) Compared WIth other known sources
of reSIstance to chocolate spot, there was a much
larger range m flowenng dates m the germplasm
from Ecuador, and some hnes were earher than 90
days as compared With the Improved check vanety
(FIg 4)

Simulated In-Situ ConservatIOn of
Wheat Wild Progenitors In SyrIa

In collaboratIOn WIth the Agncultural Research
Center (ARC) Douma, SyrIa, expenments WIth self­
regeneratmg populatIOns of wheat WIld progemtors
were started m 1994 at Yahmoul ARC Research
StatlOn m Aleppo Provmce, northern Syna, and m
1995 at two other research statlOns m the south of the
country The mam objectIves of these expenments

Self regenerating populations of cereal and legume Wild
progenitors In a Simulated In SItu conservation expen
ment at Yahmoul research station In northern Syna

are to (1) explore the possIbIhty of restonng lost
natural populatlOns of wheat WIld progemtors usmg
seed of gene bank acceSSIOns, (n) estabhsh self­
regeneratmg local populatIOns of WIld TTltlcum spp
and theIr mIxtures WIth other cereal WIld relatIves
and WIld legume speCIes m order to study populatIOn
dynamICS m condItIons SImIlar to m-sltu conserva­
tIon, (111) have reference populatIOns for m-sltu man­
agement studIes to develop appropnate m-sltu con­
servatlOn methodology for cereal WIld relatIves, and
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Fig 5 Increase In plant density of TntlGum species In an
m-sltu conservation expenment at Yahmoul research sta­
tion In northern Syna

m2 mcreased m dIplOId speCies, T baeotlcum and T
urartu from approximately 25 m the first season to
150 m the third, and to 70 m tetraplOId T dlcoccOldes
(FIg 5) This plant denSity and plant heIght (Fig 6)
of the target speCieS IS sImIlar to that m natural popu­
latIOns Thus, a plot of 100 m2 should be sufficient
for conservmg populatIOns of 6,000 to 15,000 plants

Germplasm Enhancement
New VanetIes Released by
National Programs
A number of collaboratmg countnes released new
varietIes ofICARDA-mandated crops dunng 1997
(see also AppendIX 2)

Barley

Iran Spnng-type 'Ganub' and 'lzeh', wmter-type
'Sahand' Lebanon 'AssI' (Man/Aths*2) and 'FaIz'
(Er/Apm)-both adapted to the northern Beka'a val­
ley LIbya 'Borjou]' (CI 08887/CI 5761), 'Maknesa'
(Delr AlIa 106/DL7111Stram 205), 'Anel' (WI
22911WI 2269), and 'Irawen' (ERIApm) Morocco
'Safia' and 'Agutlal' PakIstan 'Sanober-96, ,
Tumsia 'ManeI', denved from a smgle-plant selec­
tIon wlthm an F2 prOVided by ICARDA

1997
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Fig 6 Plant heIght of TntlGum species In an m-sltu con­
servatIon expenment at Yahmoul research statton In

northern Syna

Iran (a) Ramfed areas 'Gaher', 'Zagross', and
'Nlknejad', (b) lrngated areas 'Zareen', 'Alvand',
'Darab-2', 'Tajan', 'MahdavI', 'Atark', 'Almut', and
'Chamran'

(IV) restore semi-natural plant ecosystems SimIlar to
those which had eXisted m the regIOn before the land
was cultivated The expenments at each statIOn con­
SiSt of 16 plots of 100 m2 (10 x 10 m) PopulatIOn
dynamiCs IS momtared m five 1 m2 quadrates m each
plot There are eight treatments, which mclude geno­
type and species mixtures of different complexity,
With two replIcatIOns The mltlal plantmg densIty was
30-50 splkelets/m2 m smgle-speCles treatments
Results from Yahmoul statIOn show that dunng the
first three seasons the wIld Trttlcum spp competed
very successfully WIth the autochotonous vegetatIOn
(mostly weed specIes) and the number of plants per

Durum Wheat

Iran 'Selmareh', 'Konfla', 'Helder' Iraq 'Omrabl
5', 'Konfla' Morocco 'Telset' Sudan 'Waha'
Turkey 'Haran = Omrabl 5'

Chickpea

Iran 'Hashem', Turkey 'Gokcee' (FLIP87-8C)

Vetch/Lathyrus

Lebanon 'Baraka' (Vlcla satlva 715/2556),
'Ammara' (Vlcla ervlba 3030/2520), and 'Jaboula'
(Lathyrus Clcera 127/492)
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LM = Low-level Management HM = High-level Management

Barley Improvement In Ethiopia

First Source of ReSistance to
Barley Stem Gall Midge

mdIcatmg a hIgh plObabIhty of acceptance by
farmers An Improved productIOn package for
barley (culttvar 'RB 42 fertIhzer and seed rate
and one hand-weedmg) was promoted to 52 farmers
m west Shewa These farmers realIzed a yIeld
advantage of 72%

Performance of 'RB 42' and Shege' was venfied
m farmers' fields along WIth a local check at a num­
ber of SItes m west and northwest Shewa, where the
two cultivars had not been tested before Results are
shown m Table 1

The barley stem gall mIdge (BSGM) \1aye/wla
hordez IS a destructtve pest across the MedIterranean
regiOn In Morocco It causes up to 36% gram-yIeld
losses every year

A total of 3270 barley lInes from ICARDA have
been screened m the greenhouse at INRA, Settat
Morocco, for reSIstance to BSGM Some 30 hnes
have shown varymg level of tolerance, and one hne
was heterogeneous for antIbIOsIS

ThIS IS the first source of reSIstance, WIth
anttbIosIS as a mechamsm of reSIstance Identtfied
for thIS pest

Cold Tolerance In Barley

The 1996/97 season was qUIte sUItable for evaluatmg
cold tolerance m "'mter/facultattve barley germplasm
m Turkey Iran, and Lebanon In the Central
Anatohan plateaux temperature dropped to -20D C
WIthout sno", cover The advanced ICARDA barley
hnes dIsplayed" ery good performance In the obser­
vatiOn nursenes and prehmmary yIeld tnals 50-60%
of hnes sho", ed better cold toielance than natiOnal
check" Some of them combme cold toielance WIth
hIgh reSIstance to scald and good yIeld As a result of
the ICARDA-Krasnodar collaboratiOn a ne", cold­
tolerant wmter barley vanety 'Dobnnya', and sprmg
barley, 'RubIcon, WIll be promoted to offiCial state
tnals m RUSSIa

Jeldu

Northwest Ethiopia

2363 3421 448

2758 3419 240

2391 2799 17 1

Degem

West Shewa

LM HM % LM HM %
mcrease mcrease

o

HB 42 1717 2502 457

Shege 1618 2306 425

Local 1268 1747 378

Fig 7 Gram yield of cultlvar Shege usmg the Improved
production package m Ethiopia

Table 1 Gram yield (kg/ha) of two Improved barley cultI­
vars In a venficatIon tnal In Jeldu (west Shewa) and
Degem (northwest Shewa), EthIOpia, 1996/97

Cultlvar

companson wIth the cultIvar 'RB 120' The Im­
proved practIce res.ulted m a 53 to 75% hIgher yIeld
(FIg 7) and gave a margmal rate of return of 84%,

Performance of the recently released cultIvar Shege'
(3336-20) was demonstrated m west Shewa and
northwest EthiOpIa usmg an optImum package of
seed and fertIlIzer rates and one hand-weedmg, m
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dunng the growmg season Most of these areas are
concentrated m the WANA regIOn where blead wheat
IS the pnncipal food, WIth average consumptIOn bemg
145 kglcaplta/year, the hIghest m the world

The CIMMYT/ICARDA Wheat Program for the
WANA RegIOn seeks to enhance the adaptatIOn and
productIVIty of the crop m margmal enVIronments
NARS m WANA are prOVIded WIth germplasm sets
that combme hIgh yIeld potentIal WIth reSIstance to
bIOtlC and abIOtlc stresses common m the MedIter­
ranean (contmental and temperate) drylands

The mean yIeld of the top three cultlvars,
expressed as percentage of the yIeld of the local
check, at each test SIte of the RegIOnal Bread Wheat
YIeld Tnal for semI-and areas IS shown m FIgure 8
The performance of the local check IS mdlcative of
sIte-specIfic adaptatIOn The three best cultlvars
denved from CIMMYT/ICARDA germplasm yIelded
more than the locally adapted checks across test SItes,

Wheat Improvement In Egypt

Improved practlces, mcludmg sowmg date, seed rate,
fertIlIzer, and herbIcIde were demonstrated to farmers
m dIfferent zones SubstantIal yIeld mcreases (Table
2) were obtamed m the demonstratIOn plots Average
gram yIeld mcreased from 4 7 t/ha m non-partIcIpant
farmers' fields to 6 1 t/ha m partIcIpant farmers'
fields wIth an average net benefit of 21 % Several
newly recommended cultivars gave 8-14% hIgher
yIeld compared to the local checks

Table 2 PIlot productIOn/demonstratIOn plots In dIfferent
regIOns In Egypt

Governorate No of YIeld (t/ha) %
fields Out-of demo In-demo mcrease

Sohag 74 50 66 32
Qena 52 66 27
Aswan 64 68 6
New Valley 42 43 53 23

Qena
Ne'" Valley 11 34 50 47
Fayoum 15 48 65 34
MmIa 25 57 63 10
EI-Bustan 5 22 41 88

Yield StabIlity and AdaptatIOn of
Spring Bread Wheat In the
Mediterranean Drylands
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Nearly one-thIrd of the area planted to bread wheat
m developmg countnes IS located m margmal enVI­
ronments charactenzed by frequent drought stress

Fig 9 Performance of Tracha-1 across dryland areas of
WANA

FIg 8 Performance of some bread wheat lines In the semi-and areas
of WANA
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from 385 kg/ha (Jalalabad, Afghamstan)
to 3228 kg/ha (Tel Hadya, Syna) These
results mdicate that the spnng bread wheat
Improvement program has been successful
m provIdmg NARS m WANA WIth adapted
hlgh-Yleldmg germplasm WIth potentlal for
release as new vanetles to enhance wheat
productIOn

In FIgure 9, the yIeld response of
'Tracha-l' IS regressed over SIte mean
yIelds across the 15 test SItes of the RegIOnal
Bread Wheat YIeld Tnal for semI-and areas
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At some sItes the yIeld of 'Tracha-l ' \\ as hIgher than
the site mean yield This shows that 'Tracha-l ' com­
bines high yIeld potential and stabIhty due to ItS WIde
adaptation a teature commonly found In cultlvars
demed from the CIMMYT/ICARDA germplasm

Gelllle IntfogresslOllll from Wheat
D~IPIODd Wdd Relatn e~

BC I plants dem, ed from crosses of durum \\ heat cul­
tIvars Hauram' and 'Cham 5' wIth wheat diplOid
Wild progemtors, TJ Itlcum UI artu Tntzcum baeotlcum
and 4.egzlops speltOldes \\ere gro\\n In the plastic
house for further backcrossmg wIth the respective
durum wheat parent and for seed productIOn after
selfing The plants showed a Wide range of vanatIOn
m morphological traIts and fertIhty Some BC l plants
from crosses wIth T urartu and T baeotlcum had
more robust stature and spikes than the durum wheat
parent, and several of them were resistant to powdery
mildew m the plastic house The number of spikelets
m some plants reached as high as 28 splkelets/splke
In total, 138,90 and 21 BC2 seeds and 842, 433 and
oselfed BC I seeds were obtamed for T urartu T
baeotzcum, and Ae speltOldes crosses, respectively

Drought-Tolerant HexaplOid
Synthetic Wheat

Two hexaplOid synthetic wheat hnes, developed m
1996 from crosses of durum wheat 'Hauram' with
acceSSIOns ICAG 400709 and ICAG 400073 of
Aegzlops tauschll, donor of the bread wheat genome
D, were multlphed m the field m the 1996/97 season
They encountered termmal drought and heat stress,
as the last effective ramfall was recorded on 14 Apnl,
and there was a spell of high temperatures dunng the
second week of May, shortly after anthesls, With
dally maximum rangmg from 35 to 38°C The seed
harvested was relatively well developed m 'Hauram'1
ICAG 400709 synthetic wheat (1000-kernel weight,
341 g), while that of'Hauram'/ICAG 400073 was
more shnveled and ItS 1000-kernel weight was only
27 7 g, equal to that of the bread wheat check Cham
6 Better seed development and 23 1% higher seed­
weight m 'Hauram'/ICAG 400709 might have resulted

Two newly syntheSized hexaploid wheat lines uSing
durum wheat landrace Hauranl and two Aeg/lops
tauschn accessions collected from 150-mm rainfall
environments In the Near East

from ItS higher termma1 drought and heat tolerance,
as the Ae tauschll parent, ICAG 400709, was col­
lected from a 150-mm ramfall site at the margm of
the Synan desert m Raqqa Provmce

Vernalization Studies In Wheat
for Highlands

Forty-eight wheat cultlvars and breedmg hnes from
different parts of the world were vernahzed for 6
weeks at 2°C and grown at Tel Hadya m two green­
houses that differed m photopenod (regular dayhght
m one, versus supplemental hght, With 15-hr total
photopenod m the other) Regular dayhght vaned
between 9 and 13 hours dunng the vegetative phase
Daily au-temperature was kept at the same level
(±2°C) m both greenhouses, varymg m a smusOidal
manner between 7 and 14°C from plantmg (end of
November) through February, 12-18°C dunng March
through Apnl, and 14-24°C through mid-May The
phenology of the wheat entries was observed
throughout the season The number of days from
plantmg to headmg (DH) was slgmficantly reduced
by both vernahzatIOn and longer photopenod In
general, the reductIOn was of 40 days by vernaliza­
tion and 29 days by longer photopenod Although the
genotypes responded differently to the two treat-
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ments, the trend was quahtatlvely the same, wIth a
more pronounced effect of vernalIzatIOn across CUltI­
vars, as compared to photopenod Three major wheat
groups were dIstmgUIshed (FIg 10)

TJB 916 46/CB306//2 22
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2 Entnes WIth moderate response to vernalIzatIOn
and daylength effect DH under unvemahzed and
short-day condItIons was 151 days, reduced by 41
and 36 days through vernalIzatIOn and mcreased
daylength, respectIvely Headmg dId not take place
m summer plantmg, but certam entnes entered the
reproductIve phase m sprmg (Apnl) plantmg
Included m thIS group are 'Vratsa', 'BJn C 31',
'Fandango', 'BJhn C 79', 'CHN4184', 'SxU
Glennson', 'Sabalan', and Sabalan-cross hnes

3 Entries With low response to "ernalIzatIOn and
moderate lIght effect When plants were umer­
nahzed and grown m the greenhouse under regular
daylength, they headed, on average, m 125 days
They headed 24 days earher If vernahzed or 34
days earher If grown under 15-hr daylength These
entnes eIther headed or approached headmg m
summer plantmg, they are, therefore, eIther pure
spnng-types WIth dommant vrn genes, or seml­
wmter (or facultatIve) types lackmg vrnl The
advantageous earlmess of thIS group, however, IS
offset by ItS hIgher susceptIblhty to cold, as com­
pared to the other two groups

Most of the entrIes m the second group have
attnbutes SImIlar to those of landraces, and should be
more useful m most of the hIghland and contmental
areas of Central and West ASIa and North AfrIca
Wheat types of the first group are targeted to the
more confined severe-wmter areas, whereas those of
the thIrd group proVIde sources of mtnnsIC earhness,
and reSIstance to bIOtIC stresses

Fig 10 Dendogram of wheat cultlvars based on response
to vernalization and photopenod

1 Entnes wIth high response to vernalIzation and
low daylength effect The average DH m the case
of unvernalIzed, short daylength treatment was
168 days, whIch was reduced by 59 days by ver­
nalIzatIOn and 26 days by longer photopenod All
entnes remamed m rosette and dId not head when
grown m the field m summer at Tel Hadya ThIS
group represents pure wmter-types, whIch most
hkely possess the Vi nl gene It mcludes the cultI­
vars 'Karl', 'Dogu 88', 'Sadovo 1', 'MV 17',
'CA 8055', and a number ofbreedmg hnes

Cereal Pathology

Common bunt of wheat The use of wheat flour and
local skImmed mIlk: as orgamc seed-treatment to sub­
stItute chemIcal seed-treatment for common bunt
(TIlletw laevls and T tlltlCl) of wheat gave encourag­
mg results agam m the 1996/97 season Common
bunt head mfectIOn was reduced by 96% and 74%
when seeds were treated wIth skImmed mIlk and
wheat flour, respectIvely, compared to the moculated,
untreated control Moreover, the reductIOn achIeved
WIth the use of these bIOlogIcal products was not slg­
mficantly dIfferent from chemIcal treatment of seed
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Root dlsease~ 10 cereals Root rots and cereal cyst
nematodes are becommg Important m most WANA
countnes AgronomIC practlces can playa major role
m managmg soIl-borne dIseases

EvaluatIOn of barley productIon systems m dIffer­
ent agroecological zones of Syna was undeltaken to
IdentIfy the factors mvolved In the development of
common root rot (CochllObolus satlvus Fusallum
spp) and the cereal cyst nematode (HetelOdela
latlpons) mfectIOns In the dry areas, mCIease m
mtrogen level, pia\\- mg, and crop rotatIOn mcreased
the mCIdence of common root rot In the wet areas,
hIgh InfectIOn was found m monoculture and under
no tIllage The mfectIOn level of the cereal cyst
nematode was hIgher In dner than wettel areas
However, for both areas, batley monoculture, plow­
mg and no fertIlIzer applIcatIOn led to a hIgh mfec­
tlon level Therefore, dIfferent control strategIes
should be applIed dependmg on the agroecologlcal
zones targeted

Faba Bean Improvement In
Sudan and Yemen

Sudan SIXty faba-bean genotypes were tested m
prelImmary, advanced, and venficatIOn yIeld tnals
Three of them, namely, 'Wad EI-HabashI' Mass 55
and 'Berber 1', proved supenor The large-seeded
genotypes C42, SML85/2/W BB25 and C34/11211
outylelded the standard check 'SML' In addItIOn,
many promIsmg selectIOns and cro'>ses were Identl­
fied Nme faba-bean entnes \\-ere found promIsmg
agamst \\-Ilt and root-rot dIseases, and 13 Immune
agamst bean yellov, mOSaiC \IruS (BYMV)

In a study of populatlon dynamICS of aphIds and
then natural enemIes It v,as found that aphId mfes­
tatIOn lOcreased tov, ards the end of the gi ov, 109
season and then declIned as the plants approached
matunty Chrvsopef lla Cal nza v, as the most predomI­
nant entomophagous msect and could be used for
bIOlogIcal connol of msect pests

Aqueous neem seed extract sIgmficantly reduced
leaf-mmer (LlVlOm}Za spp ) InfestatIOn

Frequent lITIgatIOn (every 10 days) gave the hIgh­
est gram yIeld at Hudelba At Shambat lITIgatIOn
every 7 days mcreased seed yIeld by 36% when com­
pared WIth 14-day lITIgatIOn mtervals

M'IM

Yemen In a venficatIOn tnal m farmers' fields In
northern hIghlands of Yemen the small-seeded cultl­
var 'GIza 3' proved supenor and gave excellent seed
yIeld (52 t/ha) whIch was 113% hlghel than that of
the local vanety Other supenor traIts mcluded early
flowenng (56 days) and matunty (126 days), plant
heIght (77 cm) and 100-seed weIght (87 g) On the
other hand, the large-seeded FLIP 84-14FB gave a
yIeld of 5 6 tlha, an Increase of 100% over the local
vanety ThIS culttvar also exhIbIted early flowenng (57
days) and matunty (130 days) and good plant heIght
(104 cm) and 100-seed weIght (125 g) Both culttvars
have been recommended for release for the hIghlands
legIOn of Yemen

Diagnostic Reagents for
Virus Diseases

Over the last eIght years the VIrology Laboratory at
ICARDA has focused on the development of dIag­
nostlc kits for the detectIOn of VIruses affectmg cereal
and legume crops m WANA So far, 18 kItS for the
detectIOn of 4 cereal VIruses and 14 legume VIruses
are aVaIlable for use by NARS SCIentIsts Each kIt
has enough reagents to test 2000 plant samples

The detectlon kItS employ two dIfferent tech­
mques, the first IS based on the double antIbody
sandWIch ELISA (DAS-ELISA) and the other IS
based on tlssue-blot Immunoassay (TBIA) In the

A TBIA kit for the detection of faba-bean necrotic yellows
VIrUS (FBNYV) which Includes all needed reagents
(buffers sera-diagnostic reagents) as well as n1trocellu
lose membrane
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Seed UnIt

Training course In seed production for partiCipants from Kyrgyzstan orga­
nized at Tel Hadya

development of these kits two types of antIbodies
monoclonal and polyclonal, are used The polyclonal
antIbodies are produced at ICARDA and the mono­
clonal antibodies III Germany III collaboratIOn with
the Institute of BIOchemistry and Plant Virology
Braunschweig

The TBIA l(1t mcludes all reagents needed for the
test The slmphclty of the test and ItS use \V Ithout the
need for sophistIcated and e'i.penSlve eqUIpment (e g
ELISA reader) IS makmg It very popular m WANA
and beyond Dunng 1997, TBIA kIts v. ele used
e'i.tenslvely for surveys of viruS diseases affectmg
cool-season legume crops m Egypt EthIOpia
Pakistan Sudan Syna, and Yemen

The WANA Seed Nernork IS the mam vehicle for
coordmatIOn and mtormatIOn exchange between
natIOnal seed programs wlthm the regIOn It IS gUIded
by a Steenng Committee-composed of five country
representatIves (currently Cyprus, Egypt Lebanon,
Morot-co and SYlla)-whlch momtOls the progress of
actIvItIes, whIle ICARDA s Seed Umt acts as the
Secletanat m mamtammg commumcatIOn and asslst­
mg m Implementmg recommendatIOns

The Fifth Network Steenng Committee meetmg
was held m NICOSia, Cyprus m July 1997 All coun­
try representatIves attended together with t\V 0

Secretanat staff and a numbel of observers flOm
associated seed prOjects The COfY'1'Y11ttee
undertook a clltIcal reVlev. of all Net\Vork
actn ItIes and recommended future actions
to Impro" e ImplementatIOn partIcipatIOn
b" members and commUnIC'ltlOn v.lth the
Secretanat The CommIttee also agreed to
finahze three draft Net\Vork publIcatIOns
and to rev Ise tv, 0 eXlstmg documents
More attentIon \V III be gn en to l~sue~ of
seed pohc) vanety release ~eed Lertlfica­
tlOn procedure,,; and pn" ate-sectOl
m, olv ement v. hlch are the key to harmo­
nIzmg seed svstems and stnTIulatmg
leglOllll trade

The Net'.',ork Newslettel Seedlnfo
contmued to be pubhshed Three country
reports were publIshed m the Focus on

Seed Programs' selles, covenng Cyprus, Lebanon,
and TumsIa

One notable area of e'i.panSIOn has been work on
the economIcs and pohcy aspects of natIOnal seed
programs ThiS IS Important because many
Government and parastatal seed orgamzatlOns have
been gIven new finanCIal objectives m lecent years
as a result of budget cuts and expectatIOns of cost
recovery ansmg from the ImplementatIOn of struc­
tural adjustment programs As a result of thiS chang­
mg finanCIal clImate, many countlles me seekmg
new approaches which are more cost effectIve and
sustamable ThiS often mvolves the reorgamzatIOn of
e'i.lstmg mstltutlOns In March 1997 ICARDAJomed
GTZ and USAID m a wlde-rangmg review of the
seed sector m Egypt mmed at pnvatIzmg the seed
productIOn and marketmg currently undertaken by
government agencies

In EthIOpIa two major research studies were car­
ned out, one on the economics of seed productIOn
and dlstnbutIon by smallholders, and the other on the
mechamsms of the mformal seed sector Both were
mtended to assist the natIOnal seed mstItutlOns m
dey lSIng new system~ of seed supply appropnate to
the cIrcumstances and needs of small farmers

Seed secunty IS an Important Issue m some coun­
tne~ of WANA where there IS nsk of drought or crop
faIlure A study was carned out With fundmg from
USDA to levlew pohcy and regulatory constraInts
that may hmder effectIve responses to emergency
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seed supply at natIOnal and regIOnal levels, drawmg
on the expenences of selected countnes m the
WANA regIOn The mam objectIve was to harmomze
vanety, seed, Import-export and quarantme regula­
tIOns and to Imk them WIth mformatIOn about Yan­
etles, seed producers and regulatory servIces to
enable a qUIck response to emergency SItuatIons

WIth financIal support from GTZ, the first mter­
Center conference on seed supply systems was orga­
mzed by ICRISAT, ICARDA and UTA, m coopera­
tIon WIth the South Afncan Development Com­
mumty (SADC), m Harare, Zimbabwe m March
1997, under the tItle "Enhancmg Research Impact
through Improved Seed Supply OptIons for
Strengthemng NatIOnal and RegIOnal Seed Supply
Systems" The mam objectIve of thIS workshop was
to deVIse natIOnal and regIOnal actIOn plans for
Improvmg seed supply systems, WIth partIcular refer­
ence to the countnes of West ASia and North Afnca
(WANA) and Sub-Saharan AfrIca The conference
attracted 67 partICIpants mcludmg semor polIcy
makers from the publIc and pnvate seed sectors,
NGOs and farmer groups, as well as seed polIcy
analysts and staff from IARCs

In 1997, five trammg courses were orgamzed for
a total of 79 partICIpants, mostly from the WANA
regIOn Three of these were held at headquarters
(vanety descnptIOn, general seed productIOn and a
'Tram-the-Tramers' course m seed processmg), one
on seed testmg m Iran, and one on qualIty control
m Egypt The course m general seed productIOn
was speCIally arranged for a group from Kyrgyzstan
"Tram-the-Tramers" courses were also held on the
economICS of seed productIOn m Egypt and EthIOPia
These courses were attended by 43 partICIpants

A workshop on Forage and Pasture Seed
ProductIOn was held jomtly WIth ILRI m AddIS
Ababa It brought together 30 partICIpants from 19
countnes wlthm WANA and Sub-Saharan Afnca The
partIcIpants dIscussed current status of natIOnal seed
programs, constramts to forage and pasture seed pro­
ductIon, and IdentIfied areas for future collaboratIve
work

In lIne WIth ICARDA's mcreasmg attentIOn to
Central ASIa, consultancy VISItS were made to
Kazakhstan and Kyrgyzstan to understand the prob­
lems and develop collaboratIve actIVItIes m seed

productIOn The newly mdependent republIcs of
Central ASIa face common problems m restructunng
theIr agncultural research agenda, and thIS has a
dIrect Impact on seed supply systems ICARDA's
experIence III polIcy and economIC Issues m the
WANA regIon can be of dIrect relevance to the seed
mdustnes m Central ASia

Resource Management
and Conservation
Time Trends of Yields In
Barley-Based Long-Term Trials

Tnals mvolvmg barley m two-coruse rotatIOns WIth
several forage legumes and fallow, as well as barley
monocroppmg have been runnmg at two SItes Tel
Hadya (wetter) and Breda (dner) for about 15 years
Two other tnals to test the effects of dIfferent fertI­
lIzer regImes on the mamtenance of yIelds of annual­
ly monocropped barley have been runnmg for 10
years at the same two SItes Ongmally, the mam
purpose of the trials was to compare rotatIOns and
fertIlIzer regImes m respect of annual and rotatIOnal
prodUCtIVIty Now the data-sets are also provmg
useful m the development of statIstIcal methods to
IdentIfy trends m long-term yIelds m the context of
productIOn sustamabillty

Twelve years of data for barley grown m rotatIOn
WIth annual forage legumes clean fallow or barley
(monocroppmg), WIth and WIthout blenmal mtrogen
and phosphate fertIlIzatIOn show ~ome pOSItIve and
some negatIve tIme trends

At the wetter SIte trend values for gram and straw
were all negatIve m the absence of fertIlIzer and
were mostly pOSItIve m ItS plesence but many values
were not statIstIcally sIgmficant and the analySIS
mdlcates that for many treatments more cycles of the
rotatIon are reqUIred for the detectIOn of sIgmficant
tIme trends The second tnal companng the effects
over nme years of dIfferent annual mtrogen and phos­
phate applIcatIOns, factonally combmed, on mono­
cropped barley, also gave a mIX of pOSItIve and nega­
tIve trends, and here also many treatments reqUIre
more tIme to establIsh a sIgmficant trend
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Altogether, the clearest result, supported by both
tnals was at the dner sIte, where the gram yIeld of
monocropped barley declmed over tIme IrrespectIve
of the use of fertIlIzer

The models used m thIS analysIs were lInear wIth
respect to tIme (years) and allowed for seasonal
effects by means of a relatIOnshIp quadratIc on total
ramfall and lInear on plantmg date A more complex
model mIght account for more of the vanance and
allow sIgmficant trends to be IdentIfied earlIer, but
restnctIOns are Imposed by the lImIted number of
years and the chOIce of meamngful smgle-valued
parameters of growth-season condItIOns It was
notIced that for many expenmental treatments the
model accounted for less of the total vanance at the
wetter SIte ThIS may be due to seasonal buffenng
by SOlI mOIsture stored at depth from one year to
the next, and future IteratIOns of the analysIs WIll
try to allow for thIS The appropnateness of the
lInear tIme functIOn WIll be compared WIth alterna­
tIve functIOns

durum) m the more favorable areas Sheep and goats
are an mtegral part of the systems, partIcularly those
dommated by barley

A long-term tnal was establIshed m 1983/84 at
ICARDA's mam research statIOn at Tel Hadya to
evaluate the prodUCtIVIty of systems m whIch durum
wheat IS rotated WIth vetch (Vzcza satzva), lentIl (Lens
culmm zs), chIckpea (Czcel anetmum), medIC pasture
(Medzcago spp), water-melon (Cztrullus vulgans),
wheat, and fallow Varymg mtrogen levels (0, 30, 60,
90 kg N/ha) and mtensItIes of grazmg stubble (heavy,
moderate, none) were Imposed on the wheat phase
Both the wheat and the alternatIve phase were
mcluded each year

The effects of rotatIOn and N were readIly appar­
ent, but the effect of grazmg stubble was slower m
mamfestmg Itself WhIle seasonal ramfall, WhICh
ranged from 210 to 486 mm, and resIdual soIl mOIS­
ture after the alternate phase dIctated the magmtude
of wheat yIelds, N applIcatIOn mcreased water-use
effiCIency RelatIve wheat gram yIelds, as compared

IndIces of Sustalnabddy in a
Long-Term Rmnfed Wheat/
Legume RotatllOn

Farmmg systems m WANA mvolve rotatIOns
of cereals WIth fallow or food/forage legume
crops dependmg on locatIon and ramfall
Barley (Hordeum vulgme) dommates m
the dner zones, and bread wheat (Tlltzcum
aestzvum) and durum wheat (T twgzdum var

Table 3 SoIl orgamc matter concentratIOn (%) In the plow layer as
affected by crop rotatIOn

Wheat follo", mg
Continuous wheat cropping

Year Wheat Fallow Melon Lentil Chickpea Vetch reduces Yield and depletes SOil
nutnents and can lead to a

1989 1 06 103 102 1 12 109 1 13 126
bUildup of pests and diseases

1990 10 1 11 122
1991 105 1 03 1 02 109 1 07 1 14 1 21 to yIeld m the wheat-fallow rotatIOn, were about
1992 120 122 125 144 95, 85, 85 70, 70, and 45% followmg watermel-
1993 1 01 098 097 1 05 1 12 1 12 123 on, vetch, lentIl, medIC, chIckpea and wheat,
1994 1 14 1 12 108 III 120 1 19 1 39 respectIvely One has to remember that wheat
1995 1 17 1 14 III 113 123 132 146

yIelds m 'fallow/wheat' rotatIOn are obtamed
Mean 1 11 107 104 1 10 1 15 1 18 132 only once m two years
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As the tnal progressed so11 md1cators of sustam­
ab1hty were stud1ed W1th hme there was a bmldup
of orgamc matter (Table 3) and total N, w1th values
showmg the same general vanatlOn as y1eld parame­
ters SImIlarly, measurements of aggregate stabIlIty
(wet-s1eved) were h1gher for the med1c plots and
least for contmuous wheat Values also mcreased
w1th N fertthzer level Th1S mdex was reflected m
mfiltlatlOn and permeabIhty measurements Sharp
d1fferences occurred m labl1e and blOmass forms of
carbon and mtrogen agam values were h1ghest w1th
legumes (med1c vetch) and lowest w1th contmuous
wheat Bactenal blOmass, N, and carbon (C)
weIe more sens1hve to envllonmental changes
Measurements ofN-mmerahzatlOn both m the
laboratory and the field, followed the same trend as
orgamc C and total N Net mmeral N showed a
strong seasonal effect

Agronomic Assessment of
Safflower Germplasm
There 1S a cntlcal shortage of ed1ble 011s m WANA
Safflower (Cm thamus tmctOf IUS)-an 1mportant 011
ClOp spec1ally adapted to dry areaS-IS grown m the
reglOn but only m a few countnes ICARDA 1S evalu­
atmg the potential of some safflower genotypes for
the1r mtroductlOn mto eX1stlllg farmmg systems

A world collectlOn of 1700 safflower acceSSlOns
was evaluated III the 1992/93 season at Tel Hadya In
the followmg two seasons, 87 entnes were tested for

gram y1eld and 011 productlOn as well as plant he1ght
heads per plant seeds per head 1000-kemel weIght,
and days to emergence flowermg and matunty In
1994/95 two satflower vanehes, namely, 'Kmo 76
(Improved) and Synan Local, were evaluated for
theIr water-use efficIency under three water regImes
ramfed 100% of full water needed to fill SOlI profile
to field capacIty when aval1able water drops by 50%
(W100) and 50% of full water needed (W50)

In 1993/94 gram yIeld ranged from 460 kg/ha
(cultlvar 'Lesof', USA) to 1735 kg/ha (cultIvar
'301055 , Turkey), whIle m 1994/95 yIeld ranged
flom 325 kglha (culhvaI '304462 Iran) to 1485
kg/ha (cultrvar 250536 Egypt) Dmger 118'
(Turkey) wh1ch had the best a"erage yIeld over two
seasons was close to the hIghest yIelder m each sea­
son In 1993/94 011 yield ranged from 140 kg/ha
('Lesof , USA) to 530 kg/ha (cultlvar '301055'
Turkey) whl1e III 1994/95 It ranged from 97 kg/ha
(cultIvar 304462 Iran) to 475 kglha (culhvar
250536', Egypt) Dlllger 118' (Turkey) m both sed­

sons, KlllO 76' (USA) m 1993/94 and 'GIla (USA)
m 1994/95 were close to the maX1mum for 011 yIeld
The water-use effic1ency and gram yIeld for both
vanetIes were closely correlated, w1th a coeffic1ent
of determmatlOn of 0 95 and 0 99 for Synan Local
and 'Kmo 76 respechvely However SOli water was
severely depleted thlOugh the whole profile under
all water regImes Seed yIeld water-use effic1encIes
(WUE) of both vanetIes were qmte low For
'Kmo 76', WUEs of 2 0 kg/ha/mm m ramfed

25 kg/ha/mm m W50 and 27 kg/ha/mm
m WI 00 \\- ert, obtamed wh1le Synan Local
had a WUE of 2 6 3 2 and 2 6 kg/ha/mm,
resped1" ely

Sattlov. er shov. ~ great potential III the
tanmng <;) stem~ at the reglOn Futurt, \\-ork
III the reglOn :-.hould be bU11t on the e\.l<;tmg
potentIal at suftlov. er tor achlev mg greater
:-.dt-~utfillenlv III "egetable oJ! productlOn III

the LOnte\.t ot both agroeLOlogy and natlOnal
agnwltural de\ elopment pohcles
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Resource Management In Egypt

WIthIn the framework of the NIle Valley and Red
Sea RegIOnal Program, the resource management
research component In Egypt consists of two actIvI­
tIes long-term trIals (LTT), conducted at five loca­
tIons, and long-term momtonng (LTM), done on
farmers' fields at each locatIOn

In the Sugar Beet area, which represents newly
reclaImed calcareous sOil, the preVaIlIng farmers'
crop rotatIOn (berseemlcom-wheat/soybean-wheatl
sunflower) was compared wIth the suggested rotatIOn
(berseemltomato/com-early wheat/soybeanlsun­
flower-sugar beetlcom) There was no effect of water
qualIty on the yIeld of any of the WInter or summer
crops However, water consumptIve use values for
com were 58 and 49 cm, and 51 and 45 cm for
tomato, at the farmer and suggested levels, respec­
tIvely The LTM team collected InfOrmatIOn and
samples from five farmers' fields each m four vil­
lages AnalySIS showed that SOlI was poor In avail­
able NPK as well as mlcronutnents AnalysIs of
water qualIty showed that the mtrate content was
hIgh (28 3 mg/l) m the field dram of one farmer
A conSIderable amount of boron was also found

At EI-Bustan, whIch represents newly reclaImed
sandy SOlI, the preVaIlIng crop rotatIOn (berseeml
groundnut-berseemlgroundnut-wheat/groundnut) was
compared WIth the suggested rotatIOn (berseeml
groundnut-pea/sunflower/com-wheat/sesame) As the
soIl IS sandy (90% sand), spnnkler lITIgatIOn IS used
An evaporatIOn pan was used to determIne the
amount of water applIed The LTM team collected
InfOrmatIOn and samples from five farmers each m
four VIllages Potato and green pea compete WIth the
wmter crops SOlI was found to be poor m orgamc
matter content (average 024%) and aVailable P
(about 60% of the samples contamed less than
4 ppm) AVailable N ranged between 10 and 91 ppm
Low values of mtrate and boron were recorded m the
lITIgatIOn water The water table was at a depth of
more than 220 cm for all fields

At EI-Serw, whIch represents the salIne-alkalIne
SOlIs of the North Delta, a 'dry' rotatIOn (wheat/nce­
sugar beetlsunflower-berseem/cotton) was compmed
With a 'wet' rotatIOn (berseemlnce-wheat/sunflower­
berseemlnce) and a 'wet'I'wet' rotatIOn (berseeml

nce-berseemlnce-berseemlnce) The LTT has now
been successfully establIshed after rebUIldIng the
water dlstnbutIOn system and Improved draInage
DraInage water applIed to LTT had a salt content
about four tImes hIgher than that of the fresh water
supply, and cadmIUm content was about 20 tImes
hIgher The LTM team collected baselIne data from
five farmers each In three VIllages AVaIlable Nand P
on farmers' fields ranged from 5 to 88 ppm and 6 to
54 ppm, respectIvely Trace elements were low In the
soil, while mtrate levels were almost the same In
both the Inlet and outlet of lITIgatIOn The water table
was high In almost all fields Values ranged between
35 and 92 cm, With about 50% of the samples show­
Ing a water table less than 60 cm deep

At SIds, which represents old lITIgated lands, the
prevaIlIng rotatIOn (berseemlcotton-wheat/com- faba
bean/tomato) was compared WIth the suggested rota­
tIon (omonlcotton-early wheatlsoybeanlsunflower­
faba beanltomato) The fresh and draInage water
applIed to the tnals produced only small dIfferences
In crop yield The LTM team collected baselIne data
from five farmers each In three Villages In addItIOn
to the SOCIOecomomc data, soil and water samples
were collected from the farmers' fields AVaIlable N
values ranged from 19 to 65 ppm, accordIng to man­
agement, whIle aVaIlable P ranged from 6 to 29 ppm
Samples were also analyzed for K, Fe, Mn, and Zn
and for trace elements (Cd, Pb, Cu, and B) The
mtrate level at the outlet was 10 times more than at
the Inlet The water table vaned between 78 and
140 cm m depth

Table 4 Wheat yield, water-use effiCIency, and mtrogen-use
effiCiency III farmers' fields, III Irngated areas III different
agroeco]oglca] zones of Egypt, 1996/97

Site Sugar Beet El Bustan El Serw Sids

Farmers surveyed 20 22 15 16
Yield (t/ha) 37 3 1 43 41
Water use effiCiency

(kg gram/m3) 070 060 053 147
N use effiCiency

(kg gram/kg N) 11 6 8 14
95% CI*" (6 16) (3,9) (511) (820)

" 95% CI = Confidence mterval of the mtrogen use effiCiency
at 0 05 slgmficance level
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In Smal (ramfed area) good ram m the 1996/97
season produced good crops at the two LTT sItes
(Rafah and El Barth) The LTM team collected mfor­
matIon and samples from five farmers each at three
LIM sItes (Rafah, El Ooura and El Barth) Farmers
m Rafah use groundwater for supplemental IrngatIOn
of fruItS and vegetables AnalysIs of groundwater
showed hIgh mtrate concentratIOn (up to 30 mg/I)
SoIls were sandy (more than 90 %) wIth low content
of N, P, K, and mlcronutnents

The average wheat yIeld and water- and
mtrogen-use-efficlency, as affected by farmels'
resource management m lITIgated areas m dlffelent
agroecologlcal zones, are presented m Table 4

Survey of Crop ProductIOn Practices
In Kermanshah Province of Iran

A survey of the crop productIOn practIces m Ker­
manshah Provmce wac; Jomtly conducted Cereal!
lIvestock, wheat/chIckpea and barley/chIckpea are the
mam ramfed croppmg systems Leavmg the land fal­
low has been abandoned by almost all the farmers
surveyed

Most farmers cultIvate once before plantmg
wheat and barley, some twIce, and a few, three tImes
LentIl and chIckpea are planted m spnng Introduc­
tIon of Improved, cold-tolerant lentIl and chIckpea
vanetIes can appreciably mcrease plOductIOn

The most common sowmg method for wheat and
barley IS broadcastmg the seed by hand followed by
covenng It mostly WIth a moldboard plow The
advantages of seed dnlls, WhICh are not yet locally
aVailable, need to be demonstrated

Local celeal and food legume vanetIes predomI­
nated m the survey area A great scope eXIsts to mtro­
duce Improved vanetIes, as well as Improved man­
agement practIces through on-farm venficatIOn and
demonstratIOn trIals The Importance of fertlhzer IS
well known to farmers, but 64% of them consIdered
the amount currently used on wheat as msufficlent
There IS therefore a need to reVIew the current fertIl­
Izer allocatIOn pohcy

Farmers rated the lack ofmachmery (69%) and
fertIlIzer (70%) as the most Important factOls hmItmg
crop productIon, followed by Improper tIme of tIllage
(33%) Other factors named were msects and dIS-

eases lack of credIt lack of tIllage Implements,
mappropnate sowmg date, weeds and madequate
seed rate

DARI (DrylandAgnculture Research InstItute)
researchers are deslgnmg new research strategIes and

programs to tackle some of these soIl and crop man­
agement plOblems, WIth mcreased emphaSIS on on­
farm research and demonstratIOns A number of on­
statIOn results are ready to be tested m farmers'
fields Subsequently, farmers should be momtored for
theIr perceptIOn and acceptance of the new technolo­
gIes demonstrated on theIr farms ActIve partICIpatIOn
of the extenSIOn personnel IS strongly recommended
for the success of such efforts

Prospects for Supplemental
Irrigation In Central Anatoha

A two-year study of the prospects and lImItatIOns
of Improved and sustamable productIOn WIth supple­
mental IrngatIOn m CentIal Anatoha was conducted
m collaboratIOn WIth Rural ServIces Affairs InstItute
(RSAI) of Turkey m Ankara and WIth finanCIal sup­
port from BMZ The study mcluded techmcal and
SOCIOeconomIC aspects FIeld surveys and water- and
crop-modellmg were used The study showed that sup­
plemental IrngatIOn at cntilal penods of crop growth
could substantIally Improve and stabIlIze wheat
productIOn m the area It also showed that farmers
genelally 0" erused water and substantIal savmgs
could be made WIth applopnate management Several
areas of research were IdentIfied and a field expen­
ment was started at RSAI to address these Issues

Shrubs on MargInal Lands

NatIve pastures are an mtegral component of small­
rummant productIOn systems m the dry areas
PrevIOUS ICARDA studIes m northern Syna (Tel
Hadya and El Bab) mdlcated great potentIal for
Improvmg productIvIty of margmallands by apphca­
tIOn of phosphate fertIlIzers and/or seedmg WIth
small-seed legumes

To carry thIS research further 1000 seedlIngs of
Atrzple'K halzmus were establIshed m the plastIc house
m the summer of 1997 and transplanted to I-hectan,
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Shrubs (saltbush) established In rows within
barley fields In marginal areas can Improve
the quantity and quality of animal feed

,.,

ot mmgmaJ land at Tel Hadya
m November The mam diffi­
cult" ot plantmg shrubs on mar­
gmal lands IS the preparatIOn of
SUItable holes Usmg a tractor­
operated auger It v. as possIble
to dIg such holes ( 1000 m a
hectare) In place of 4 ~phodelll\

lIl/uoeal PlI\ a common v. eedv
plant grov" mg betv. een rocks on
such margmal lands m northern
Syna The holes were then
manually shaped to act as water-catchments for the
shrub seedhngs Penodlc a:,sessment m the commg
season Will mclude survIval and productIvIty of the
shrubs before exposmg them to grazmg

Another type ot margmalland IS the one adjacent
to the steppe, where cultIvatIon IS possible but ramfall
IS low (200 mm or less) and the salls are degraded As
a result, the barley crop on these lands IS usually put to
grazIng In the event of a good ramy season (one m 8
or 10 years), or when underground water IS aVaIlable
for supplementallmgatlOn, the crop IS harvested for
gram and the stubble IS left for grazmg EstablIshment
of shrubs wlthm barley field:, can play an Important
role m Improvmg the feed qualIty and quantIty The
system could help stabilIze the SOlIs and reverse their
degradatIOn It Will also proVide a balanced grazmg
resource smce barley stubble or reSIdues WIll proVide a
source of energy whIle the shrubs are nch m protem In
1997, research was started to test thiS hypothesIs
m collaboratIOn with thIee farmers m Khanasser
m Aleppo Provmce In each farmer's locatIOn the
expenment consists of four hectares two hectares were
sown with rows of shrubs and barley whIle the other
two hectares were sown with only barley to follow the
farmers' practIce The expenment Will assess the
productivity of feed and the effects of grazmg m
the commg years

Performance of Some Forage Shrubs
In Cold EnVIronments

As part of ItS collaboratIOn with INIA-Spam,
ICARDA received the followmg shrub species m
mid-September 1995 Medlcago arbOJ ea M Cltl ma,
M suffi lItlcosa, and Bltumznana bltumznosa These
shrubs were sown m nursenes m early October 1995
at Tel Hadya (Syna) and Terbol (Lebanon) The
seedlIngs were then transplanted to the field m
February 1996 (240 at Tel Hadya and 250 at Terbol)
Dunng the 1996 season, field observatIOns were
taken on survival and growth of all speCies, which
showed good pel formance for M arbOJ ea and B
bltummosa under low tempelatures of -5°C The
other two species showed poor growth and were
dead by early :,ummer The successful speCIes
started flowenng m August 1996 Though no seed
was set by M aT borea, about 1 kg seed was obtamed
from 26 shrubs of B bTtummosa by the end of the
season

The 1996/97 season was very cold Startmg from
November 1996, the number of frost days was 66 at
Terbol and 44 at Tel Hadya, the lowest temperature
bemg -8°C m February 1997 at both locatIOns ThIS
proved detllmental for B bltumznosa with all of ItS
above-ground matenal kIlled, whIle M al bOJ ea
plants were stIll green They began flowenng m late
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Apnl and formmg pods m May 1997 In mId-summer
1997, clones were taken from M aT borea at both
locatIOns and rooted m the greenhouse for further
multIplIcatIOn A total of 900 seedlIngs were pro­
duced and transplanted to the field at the begmmng
of the 1997/98 season In the commg seasons, propa­
gatIOn of M aT bmea Will contmue usmg clones to
allow for Its field evaluatIOn under actual grazmg
conditIons

Farmer ParticipatIOn In Promoting
New Pasture and Forage SpeCle5l

Farmers expressed great lagemess
to try the barley/\ etch rotation A
program ""as theretOle Implemented
In 1991 to promote vetch In partner­
ship with farmers and the extensIOn
sen ICe The results havt- been Impres­
Sl\' e Whereas m 1991 only three
farmers In three villages"" ere grow­
Ing about se\ en hectare& of vetch the
number had Increased to 174 farmers
m 15 \ Illages by 1997 with an area
ot about 420 hectares But even more

sIgmficant were the benefits that farmers saw m theIr
barley crop because vetch mterrupted the seed gall
nematode (Anguma tilllCI) cycle (the syndrome IS
locally called Abu Ulmwl), which has become WIde­
spread and has devastated barley gram yIelds m
recent years A survey conducted m 1997 on farmers'
fields confirmed the benefiCial effect of mtroducmg
vetch m the rotatIOn Cereal yIelds after vetch were
sIgmficantly hIgher than those after bailey (Table 5)

Table 5 Cereal yIelds on farmers' fields In dIfferent rota­
tIOns at EI Bab Dlstnlt, Aleppo ProvInce, 1997

In 1985, on-farm trials wele estabhshed m the EI Bab
dlstnct m northwest Syna where annual ramfallis
about 270 mm and barley IS the most common crop
The trIals compared fallow or barley wIth common
vetch (Vicza satIva) or chIckhng (Lathvrus satlvus) m
rotatIOns wIth barley Aftel seven croppmg seasons
yield of feed from both phases of the rotatIon was
greatest from the barley/vetch and barley/chIcklmg
rotatIOns total outputs of crude protem were tWIce as
hIgh for the rotatIOns mcludmg legumes compared
wIth the average output of baIley/fallow and barley/
barley rotatIOns The barley/vetch rotatIOn gave the
hIghest output of metabohzable energy

RotatIOn

Deep SoIl

Barley after vetch

Barley after barley

Wheat after vetch

Wheat after barley

Shallow SoIl

Barley after vetch

Barley after barley

Cereal yIeld (kglha)

1574

945

897

648

1068

521
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Rural Poverty Indicator

In order to make general compansons across coun­
tnes m the dry areas, a rural poverty mdlcator (RPI)
was developed The mdicator mcorporates per-capIta
GDP as a measure of mcome, adjusted for dIffer­
ences m purchasmg power and m mcome dlstnbu­
tIon, and the proportIOn of rural poor m a partIcular
country The mdlcator has a value between 0 and 1,

the larger the number, the larger the poverty gap
between the cross-country welfare poverty hne and
the per-capIta GDP adjusted for purchasmg power

I panty and mcome dlstnbutIOn of a partIcular country
and, thus, the greater the seventy of poverty (Box I)

The RPI allows to estabhsh dIfferences among
and wlthm groups Even though thIS mdlcator IS
'narrow' m the sense that It IS based on mean
mcome, It IS hIghly correlated wIth the Human

Box 1 Assessment of poverty Poverty Gap (PG)

Cross country

(I) A welfare mdlcator was used based on the per-capIta
_r p..ov~rty line..(z)

GDP as an estImate of mcome ThIS mdlcator IS gIven
by w =(l-G) y, where 'G' IS the Gmi mdex ofmcome :[ 075 0-48- -

(;
or expendIture mequahty (G=l under total mequahty 1il

"and 0 under perfect eqUIty) and y' IS the per-<.-aplta ii 05 095£: , $

GDP at purchasmg power panty Gmi coeffiCIents ~ ,

~Jll ".

estImated by TAC were used
Oi
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(n) The welfare mdlcator 'w' has the value zero 0

whenever ItS value exceeds a cntIcal value 'z' to Ethiopia Lebanon

dISCnmmate hlgher-mcome countnes ('z' was set
at USD 6000), 'z' represents the poverty hne when Poverty Indicator (PI)

deahng wIth an mdlvldual country, m oUI case It IS -- - - -- -
091

a cross-country poverty Ime
,

?

0751

(m) Whenever w IS at or below z, the Poverty IndIcator
~

IS gIven by (l-w/z)~, where ~ IS set arbltranly at a '":::J0- 05 .I - -- -
value of one or hIgher (when ~ IS one, the expreSSIOn

Ul

Cl
--.'" .."..~",..""

Q. -denotes the poverty gap mdex, III thIS study, ~ was
025 - __02(L __

set at 2 to measure the 'seventy' of poverty)
~ -

~
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"'" ->' -'W... ".. ,
(IV) A Rural Poverty IndIcator (RPI) was estImated by 0 A.-~ .... -<....,._

Ethiopia Lebanon

multIplymg the Poverty IndIcator by the fractIOnal
value of the number of rural poor wIth respect to the
total number of poor Rural Poverty Indicator (RPI)

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

ConstructIon of the RPI from the coeffiCIent estImated III
083

-c-
0

(m) was conSIdered appropnate because RPI had a hIgher
0 0750- f~ -
0; - ~ /

correlatIOn wIth the number of total poor, wIth the number 15 -- ~

'S !
of rural poor, and wIth the percentage of mfant malnounsh-

0 050
0-

"ment than dId the Poverty IndIcator m (m) Also, ~ "
2

ICARDA's work IS more focused on systems rather than x 025 T

a:: ,
commodItIes, and therefore concerned wIth rural poverty , "

004

rather than poverty III general 0 - - - -- -""""""',,,. ....::;;:$
Ethiopia Lebanon



46 Research and Tralmng Overvle11

Development lnde\. (HDI)
\\ hlch entaI1~ longev ltv
educatIOnal attainment and
"tandard ot It" Ing (Box 2)

WIthin the WANA lo\\-­
Income group countne~

thele are large dIfferences
tor l.\.ample Lebanon "vlth
an RPI ot 0 04 to EthIopia
and Entrea \\ Ith RPls ot
o83 Se" eral countnes In
the WANA hIgh-Income
group have RPls ot 0
due to the USD6000
"alue tor z used a<; the
threshold tor multIna­
tIOnal compansons

Box 2 SOCIOeconomIC mdllcators m developmg-country dry areas
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The Human Development Index (HDI) was plotted agamst the rural poverty mdlcator (RPI) and the poverty
mdicator (PI) In Box 1 The variance of HDI explamed by RPI and PI was 86% and 77%, respectIvely HDI
was not aVailable for Somaha, Afghamstan, and South Afnca

The Impact of agncultural research, 1 e Improved
crop vanetIes or productIOn systems IS greater where
there IS both severe poverty and a large number of
poor If the rural poverty dImensIOn IS conSIdered as
a cntenon for rankmg the expected Impact of agn­
cultural research among the WANA low-mcome
countnes, then EthIOPia, Sudan, Pakistan,

Afghamstan and Somaha deserve specIal attentIOn
Of course, other dImensIOns such as land and water
constramts, the value of agncultural and hvestock
productIOn, bIOdIverSIty, or gender Issues need to be
weIghted for a more balanced approach to assess the
Impact of agncultural research



Outreach Programs

ICARDA s regional programs The Central ASian Republics and the Caucasus are served by
the Highland Regional Program

The success of
ICARDA s research
and trammg actI\ Itles
largelv depends on Its
active partnershIps
~ Ith national programs
BesIdes a large number
ot Jomt activIties", Ith
otheI CGIAR centeIs
and ad\ anced reseaIch
mstItutes throughout
the \\-orld the Center
has consolIdated ItS
outreach actl\ ItIes mto
SIX regIOnal programs
fi\ em WANA and one
m Latin Amenca These
programs act as
a mechanIsm for
resource-use effective­
ness, elImmatmg duplI-
cation of effort, balancmg activIties accordmg to
the Identified needs of each country, explOltmg
spIllover of research from one regIOn to another,
and, more Importantly, for provldmg a research
contmuum and a long-term VISIOn of the Impact of
ICARDA's work

These SIX regIOnal programs lInk sCIentists both
wlthm countnes and wlthm the regIOn, promote lead­
ership at the natIOnal and regIOnal levels fostel coop­
eratIOn m solvmg problems wmmon to a group of
countnes, capltahze on complementanty between
countries, promote transfer of technology, and
encourage self-rehance m re~earch and development
They also help m IdentIfymg partIcular expertIse m
NARS to decentrahze ICARDA's research and
trammg actIVItIes Where appropnate they playa
catalytIC role m attractmg donor fundmg for natIOnal
programs and estabhshmg hnkages With advanced
research mstItutes

Results of collaboratIve research WIth
NARS conducted through the SIX regIOnal pro­
grams, are reported under relevant sectIOns of thiS
Annual Report What follows here IS a bnef over­
view of the activItIes of these programs m promot­
mg cooperatIOn m research and technology
transfer

North Africa Regional
Program

The North Africa RegIOnal Program (NARP) focuses
on the dry areas ofAlgena, LIbya, Morocco, and
TUnISia ICARDA coordmates NARP actIVIties from
ItS regIOnal office m TUnIS m partnerships With
NARS for the benefit of the whole regIOn

WANADDIN

Wlthm the framework of the West ASIa and North
Afnca Dryland Durum Improvement Network
(WANADDIN)-an IFAD-funded project, executed
Jomtly WIth CIMMYT by ICARDA-research on
durum wheat Improvement and technology adoptIOn
m the regIOn IS plomoted by mtegratmg the research
capablhtles ofAlgena, Morocco, Syna, TUnISia, and
Turkey Durmg 1997, on-farm yIeld tnals were
conducted to Ident1:fy constramts to productiVity m
Algena, Morocco, and TUnISIa SOCIOeconomIc
studies were also conducted m these countnes, which
mcluded (I) a farm diagnostic survey to understand
durum farmers' perceptIOns, and to document the cur­
rent status of durum wheat productIOn, and
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(n) an assessment of the economIC Impact of durum
improvement research m the regiOn A meetmg of the
SOCIoeconomIc group was held In February In Settat,
Morocco, and a workshop was held m Tums m Apnl
1997 The workshop identified tools to harmomze the

analysIs and mterpretatIOn of survey data collected m
Algena, Morocco, SyrIa, Tumsia, and Turkey As part
of the Impact of WANADDIN, the mteractIOn among
researchers, extensIOmsts, farmers, and polIcy makers
for problem solvmg IS mcreasmg

Mashreq/Maghreb PrOject

The 1996/97 croppmg season marked the thIrd and
last year of the first phase of thIS project that covers
all four NARS of North Afnca (Maghreb), m addI­
tion to four countnes m West ASIa (Mashreq)

Transfer of technologies The emphasIs has been on
Improvmg feed resources and small rummant produc­
tiVIty m the 10w-ramfall areas of the regIOn Techno­
logies, partIcularly those dealIng WIth the role of
VItamm A and the effect of nutntlon on reproductive
performance of small rummants, were valIdated and
Impact studIes were undertaken Range and annual
pasture legumes were collected, espeCially m
Morocco m a transect from Khounbga to Safi
Throughout the regIon, farmers' partICIpatIOn m on­
farm activIties contmued to mcrease On-the-Job
trammg was orgamzed for farmers m all four coun-

tries on the productIOn of feedblocks and medIC seed
As a result, some farmers have deCIded to establIsh
small-feedblock-manufactunng enterpnses The
trammg seSSIOns mc1uded the use of an ICARDA­
developed medIC pod sweeper

PolIcy and Properh Rights Development of com­
mumty and multI-market models constituted the mam
actiVity of thIS component A sector modelmg work­
shop was held m Tums m January to dISCUSS method­
ologIes for the analySIS of effects of market lIberal­
IzatIOn and other technologIcal and mstitutIOnal polI­
CIes on agncultural productIOn A spreadsheet-based
multI-market model, proposed by TumSIan SCIentists,
was adopted Based on thIS model, two studIes on
multI-market analySIS of agncultural polICies were
undertaken m Morocco and TumsIa

A commumty model was developed to test tech­
nology alternatives and Simulate the effects of polIcy
reforms on adoptiOn of recommended technologIes

For the property nghts component, survey data
was collected from selected commumties m TumsIa
and Morocco between January and May 1997 to
mvestigate eXistmg lInks between prevaIlmg 1and­
tenure systems and mvestment and productIOn
strategies of households (110 m Tumsia and 75 m
Morocco) PrelImmary results were presented at the
Amman workshop m September (see also p 54,
"Workshops and CoordmatiOn Meetmgs") The
analySiS of data WIll be completed m 1998

Farmer partiCipation
In collaborative
actiVities In North
Africa has been
Increasing at a fast
pace Here sClen
tlStS extension
workers and farm
ers evaluate the
performanre of ;:m
ICARDA rlpvpjrJpprl

mprllC porl swppppr
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On-Farm Water Husbandry m WANA

ThIS project seeks to Improve on-farm water-use
efficIency through better water-harvestmg systems m
LIbya and TumSIa as well as other WANA countnes
Morocco IS mvolved m the on-farm water husbandry
ImtiatIve Major actIVItIes m 1997 mcluded (1) gath­
enng mformatIOn on aVaIlable water resources, (n)
descnptIOn of mdlgenous water-harvestmg tech­
mques, (111) collectIOn ofmformatIOn on ramfall and
SOlI charactenstIcs, and (IV) mtervlewmg farmers
from dIfferent regIOns Reports on water resources
and evaluatIOn of mdlgenous water-harvestmg tech­
mques were developed, and recommendatIOns were
made for the Improvement of such systems as matfia
(CIstern), khettara (underground channels), contours,
terraces, and 1abtaltabw (levees to collect runoff
water)

Khettara (underground water channels) IS an old Indlge
nous water-harvesting system In North Africa ICARDA
has conducted a comprehenSive study of such systems
and made recommendations on Improving them to be
useful for modern agriculture

Mediterranean Highland Project

1997 was the third and last year of the first phase of
thIS project, supported by the European CommIssIon
The project aImed at Improvmg the management and
sustamable use of natural resources, as well as m-

creasmg the productIOn of cereals and cool-season
food legumes A meetmg of all natIOnal coordmators
was held m TunIS m Apnl to reVIew the progress, dIS­
cuss on-gomg actIVItIes, and develop a draft proposal
for the second phase A field tour enabled the partICI­
pants to mspect the project field-tnals m the hIghland
regIOn of TunisIa ConcluSlOns-and-reconmrendatlUm,
from the work dunng the first phase were presented
at a workshop m Ankara, Turkey m November (see
also "HIghland RegIonal Program," p 56)

Human Resource Development

Two travehng workshops (barley and Mashreq/
Maghreb) were orgamzed, and a number of trammg
wurses were conducted m Morocco and TumSla The
wurses covered database and pedIgree management
for cereal breeders, cereal dIsease methodologIes,
water harvestmg, use of chemIcal and bIOlogIcal
methods of feed evaluatIOn, statIstIcal analySIS of
multIlocatIOn tnals, agroecologlcal charactenzatIOn,
advanced methods m land reclamatIOn, and the role
of extenSIOn m rural development In addItIon, work­
shops on arrestmg soIl degradatIOn, ramfall manage­
ment, and drought mItIgatIOn were held

Nile Valley and Red Sea
Regional Program
The NIle Valley and Red Sea RegIOnal Program
(NVRSRP) IS based on tnpartite collaboratIOn among
the NARS of the NIle Valley and Red Sea countnes
(Egypt, EthIOpIa, Sudan, Entrea, and Yemen),
ICARDA, and donors It covers a WIde range of
major food crops, mcludmg cool-season food
legumes and cereals Resource management IS an
Important component of the actIVItIes m Egypt
A RegIOnal Networks Project alms to strengthen
baSIC and apphed research to solve problems of
common mterest to the countrIes of the regIon
ICARDAlNVRSRP IS also mvolved m adaptIve
research and m mtegratmg research WIth develop­
ment through the Matrouh Resource Management
Project (MRMP) m Egypt, and the Agncultural
Sector Management Support Project (ASMSP)
mYemen
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RegIOnal Networks

Wheat Rusts Network A reglOnal wheat rust
nursery was planted at 22 sItes m Egypt, EthlOpIa,
Sudan, and Yemen to compare the commercIal
cultIvars and advanced hnes From 1918 samples
collected and analyzed, 29 stem-rust and 28 leaf-rust
races were IdentIfied Some of these were common
to Egypt, EthlOpla, and Sudan Genes Impartmg
resIstance to some of these races were IdentIfied

Wilt and Root-Rots of Food Legumes Network
In a survey conducted In Egypt, EthlOpia and Sudan,
Fusarzum salam on faba bean and F oyvsporum
on chIckpea and lentll were the most Important
pathogens m all three countrIes Rhzzoctoma batatz­
cola was also Important on lentIl and chIckpea m
EthlOpia and Sudan and Sclel otma sclelOtlOrum on
chIckpea and F salam on lentll m Egypt Three races
of F oxysporum were Identlfied In Sudan, and eIght
Isolates are bemg studIed m EthlOPla Several reSIS­
tant faba bean lentll and chIckpea hnes were Identl­
fied, and wl1l be mcluded m reglOnal nursenes

Aphids and Viruses Network Two wheat hnes
were found resIstant to padl aphids m MIddle and
Upper Egypt, theIr seeds are bemg multlphed for
release In Egypt, and for further testmg mother
countnes Three faba-bean landraces proved promls­
mg for resistance to aphIds for three succeSSIve years
m Egypt A sIgmficant correlatlOn was found
between temperature and development tlme of the
Hymenopterous paraSIte, Aphzlmus ascychzs In the
studIes on leanng this paraSIte The best feedmg
matenals were honey and sucrose Twenty-two
genotypes ofwheat and 12 of barley were found
tolerant to BYDV m Egypt Of 1500 genotypes of
faba bean tested agamst FBNYV dunng the past
three years, none was found tolerant Use of cultural
practlces such as rougmg and sowmg date decreased
the mCIdence of the ViruS

In EthIOpIa, SIX barley landrace hnes were found
resistant to RUSSIan wheat aphid (RWA), whl1e 20
hnes of dry pea were tolerant to pea aphid Gaucho
70% WS and neem seed extract were effectlve m con­
trollmg the pea aphid Surveys m four reglOns showed
that FBNYV IS Widely spread m faba bean The pre-

dommant serotype of BYDV was PAY followed by
SGV FOUl aphId vectors were also recorded

In Sudan, faba bean cultlvars 'SM-L' and 'Pakls­
tam' proved resistant to aphIds (Aphl~ ClacclvOla)
'Pakistam' showed stable reSIstance for three years
and can be used as a parent In crosses

Surveys In Yemen showed that RWA was a sen­
ous pest on wheat and barley, whereas pea and
cowpea aphIds ~ere dommant on faba bean and dry
pea JOJoba (Szmmondsza spp ) 011 and surfactant
SISI 6 were effectlve agamst cereal aphids Common
viruses detected on faba bean and lentll were AMV,
FBNYV, BLRV, and CCDV Germplasm found
tolerant/resistant to aphids and viruses m one country
IS shared with all partners m the reglOn

Thermo-tolerance In Wheat Network To broaden
the genetIC base for selectlOn of heat-tolerant hnes
about 200 crosses were made and 150 F2 populatIOns
advanced m Egypt, Sudan, and Yemen In the
Advanced Yield Tnal 12 promIsmg hnes were
IdentIfied m Egypt, five In Sudan, and seven In
Yemen SIX hnes ('Condor' X 'Baiadl 18', 'Sen' X
'Bue', 'Pfau' X 'Vee # 5' 'Attl1a', 'Pfau', and 'SIds
3') gave high and stable yields In all three countnes

Drought In Barlev and Water-Use EffiCIency III

Wheat Network SIX drought-tolerant barley cultl­
vars, mcludmg 'Giza 126 , were Identlfied m North
Sma!, Egypt, and seven m Dhamar, Yemen In the
Barley Drought Tolerance Screenmg Nursery, 20
genotypes proved drought-tolerant these WIll be
evaluated In the RegIOnal Yield Inal next season

Of 24 genotypes screened for tolerance to mOIS­
ture stress In the Advanced Wheat YIeld Tnal m
Egypt and Sudan seven were drought tolerant and
high yieldIng m both countnes In the wheat screen­
Ing nursery, mne entnes were selected m Egypt and
10 m Sudan Four genotypes outylelded the local
checks ('Asls' and 'Sonahka') In Yemen Cultlvar
'EI-Nel1em' gave hIgh gram yield under water stress
In both Egypt and Sudan

SOCIOeconomics Network Baselme studies m
EthIOpIa, Sudan and Yemen Identified pests and
dIseases, poor management, and Inadequate exten­
SIOn support as the mam constramts to productIOn of
barley, wheat, and faba bean AdoptIOn rates of some
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technologies were pnmanly mfluenced by avmlabih­
ty and cost of mputs as well as by the attitude of
farmers AdoptlOn was satisfactory m all four coun­
tnes Results of impact assessment studies conducted
m Egypt, EthlOpia, and Sudan showed high returns
at farmers' level and high productlOn at the natlOnal
level Pohcy analysis m Sudan and Yemen mdicated
that farmers' decislOns on area to plant and tech­
nology to use were affected by gram pnces and
import levels It was recommended that pohcies
should encourage the use of technology and aVOld
sharp pnce fluctuatlOns

In Sudan and Yemen yield gap studies found
specific relatlOnship between yield levels and the
technology use, soll type, and level of farmer partici­
patlOn Results of gender analysis m Egypt, EthlOpia,
and Sudan showed that women have a considerable
role m crop productlOn but are less aware of eXistmg
technologies Thus, more emphasis on women­
targeted extenslOn was recommended

\Vorkshops and Meelmgs -

A ReglOnal Travehng Workshop on Cereals and a
NatlOnal Twvelmg Workshop on Cool-Season Food
Legumes, both held m Egypt m March, were com­
bmed for the first time to enhance mteractlOn
between the two groups

A ReglOnal Travehng Workshop on Food
Legumes was held m Yemen m which SCientists
from Yemen, Egypt, and EthlOpia partiCipated

A ReglOnal Travehng Workshop on Resource
Management was held m Egypt m Apnl and was
attended by SCientists from Egypt, Iran, Iraq, and
Yemen The objective of the workshop was to mtro­
duce the resource management model bemg tested m
Egypt smce 1994

A Barley Travehng Workshop was held m
EthlOPla m October which brought together SCientists
from Egypt and EthlOpia to reView the on-farm tnals
m northern and central EthlOpia

A NatlOnal Review Workshop was held m Egypt
to reView the work ofNVRSRP on cool-season food
legumes and ceieals, smce 1988, and to develop a
future strategy for the improvement of these crops

The Seventh ReglOnal CoordmatlOn Meetmg
ofNVRSRP was held on 3-4 September, and the
Steenng Committee Meetmg on 4-5 October m
Cmro SCientists from Egypt, EthlOpia, Sudan,
Yemt:n, dnd ICARDA pamcipated

Withm the ReglOnal Networks ProJect,
trammg on IPM and msect-reanng techmques
was conducted at ARC Egypt, m February
PartiCipants from Egypt, EthlOpla, and Yemen
attended Nmeteen semor SCientists from ARC
contnbuted to the seSSlOns

ICARDA-Yemen

ICARDA contmued the implementa­
tion of the World Bank supported
component of the AgncultUlal Sector
Management Support Project
(ASMSP) III the RepublIc of Yemen
Dunng 1997, m close collaboratIOn
WIth the Agncultural Research and
ExtenslOn Authonty (AREA)
ICARDA-Yemen focused on revItal­
IzatlOn of agncultural research
through mItiatIOn of research for
rapId Impact (RIP), development of
a natlOnal research strategy strength­
enmg research management capaCIty

ofAREA, and human resource
development
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Research for Rapid Impact (RIP) TechnologIes
developed by AREA were demonstrated to the farm­
ers for mcreased adoptIOn A total of 58 technologIes
were tested or demonstrated throughout the country
PartIcIpatory farmmg systems research approach was
mtroduced m plannmg, Implementmg, and evaluatmg
RIP actiVIties Field days were also orgamzed for
polIcy makers, donors, researchers, extensIOmsts,
and farmers

Research Strategy A draft research strategy for
AREA was developed whIch was approved by the
Governmg Board ofAREA

Strengthenmg Research Management and
Coordmatlon A National Research CoordmatIon
and Plannmg Meetmg was orgamzed m September to
reVIew on-gomg research and IdentIfy collaborative
research areas m ramfed agnculture Pnonty research
actIVIties IdentIfied mclude collectIOn, evaluatIOn and
charactenzatIOn of germplasm, mventory of use of
genetIC resources of sorghum, mIllet, barley, wheat,
lentIl and cowpea by breeders, evaluatIOn of land­
races by breeders both on farm and statIOn, and
mtroductIOn of a decentralIzed partICIpatory breedmg
approach Contacts were made WIth other mterna­
tIonal centers for obtammg relevant genetic matenals
of crops outSIde ICARDA mandate to mclude m the
breedmg programs

ICARDA-team also utilIzed RIP as a model for
mstItutmg relevant research manage­
ment processes and pnnciples withm
AREA A planning process mvolv­
Ing farmers and extensIOmsts was
inItiated at the statIOn level Other
actiVIties mcIuded project budgetmg
based on research proposals, alloca­
tIOn of budgets to project SCIentists,
and momtonng, reVIew, and evalua­
tion of all research aCtiVIties

The natIOnal coordmators
frequently VISIted RIP actiVItIes at
the regIOnal level to momtor the
progress A revIew workshop was
orgamzed for RIP actiVIties Imple­
mented by hIghland research statIOns
m the mountam regIOn

The IDRC-supported project on Dryland
Resource Management m Mountam Terraces (sOIl
and water management SOCIOeconomICS, range man­
agement, and vanetal evaluatIOn), and the Arabian
Penmsula RegIOnal Program (forages, range manage­
ment, and abIOtIC stresses) are Important vehIcles
for on-statIOn backup research, whIle on-farm tech­
nology testmg IS bemg conducted through RIP

Human Resource Development

EIghteen SCIentists from Egypt partICIpated m mter­
natIOnal conferences, 90 m mdIVIdual non-degree
trammg, 80 m m-country trammg, 136 m a Research
ReVIew Workshop m Egypt 139 m natIOnal and
regIOnal travelmg workshops, and 240 m natIOnal
and regIOnal coordmatIOn meetmgs The number of
EthIOpianS was m-country short courses, 53 natIOnal
and regIOnal coordmatIOn meetmgs and travelIng
workshops, 75

Withm the networks proJect, 22 sCIentists/techm­
CIans from Egypt, EthIOpIa, Sudan, and Yemen
attended short courses, 12 made SCIentIfic VISItS and
47 partICIpated m the RegIOnal CoordmatIOn Meetmg
m Egypt

The regIOn around Mersa Matrouh m Northwest
Egypt IS typIcal dryland WIth low and unrelIable ram­
fall The key to agncultural development of thIS area
lIes m the effective conservatIOn of ramfall and runoff
In the wadl (nver beds), barley, and, where the SOlI
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IS sufficIently deep, figs or ohve trees are grown But
the potentIal for cultIvatIOn of these crops has not
been fully reahzed

In a senes of short trammg courses, staff of the
Matrouh Resource Management Project (MRMP)
were mtroduced by ICARDA sCIentIsts to methods
and procedmes of watershed plannmg and water har­
vestmg Importance was placed on the practIcal and
apphed aspects and, therefore, a large part of the
coursework was conducted m the field

Begmmng wIth the pnnclples of appraIsal of
the aVaIlable resources m a watershed, the courses
covered such tOPICS as resource mappmg usmg field
surveys, satelhte Images and other eXlstmg maps,
IdentIficatIOn and deimeatton of hydrologIcally dIS­
tmct land umts, prehmmary land-use plannmg, the
mtegratton of secondary mformatIOn mto the plan­
nmg process, and the selectIOn, deSIgn and placement
of appropnate water-conservatIOn and water-harvest­
mg structures

The need for the mvolvement of local farmers m
all stages of watershed plannmg was stressed
throughout the tramlllg program

Seventeen AREA researchers are presently
undergomg long-term hIgher degree trammg m van­
ous umversltles Dunng 1997, study tour for three
SCIentIsts on resource management (m Egypt and
Syna), four semor research managers on research
management (m ICAR, IndIa and ICRISAT) and SIX
SCIentIsts for short-term trammg m vanous dISCI­
plmes were orgamzed ICARDA also faclhtated the
hnkage between Yemen and the ASIan Cereals and
Legumes Network (sorghum, mtllet and groundnut),
coordmated by ICRISAT

A senes of m-country trammg workshops on
research strategy development, dIagnOSIS and partICI­
patory research, on-farm research, economIC analySIS,
SOlI fertlhty, hvestocklrange management, and
research project development wele orgamzed The
ICARDA-team proVIded techmcal aSSIstance to three
regIOnal research statIOns m conductmg dIagnostIc
exerCIses usmg partICIpatory tools and methods
InformatiOn generated was used m developmg the
NatIOnal Research Strategy and a Medmm-Term
Research Plan In collaboratIOn WIth other AREA
projects two travelmg workshops and several field
days were orgamzed A strategy for short-term tram-

mg ofAREA personnel was also developed In col­
laboratIon WIth AREA researchers, the ICARDA­
Yemen team prepared manuals for Planmng Research
ActIVItIes at the RegIOnal Level, and CharactenzatIOn
of On-Farm Research SItes

West Asia Regional Program
The West ASIa RegIonal Program (WARP) proVIdes
mechamsms for Implementmg collaboratIve research
and trammg actIVItIes m Jordan, Syna, Iraq,
Lebanon, Cyprus, and low lands of Turkey The pro­
gram contmued ItS actIVItIes on technology develop­
ment and transfer m both crop and ammal productIon
through the Mashreq and Maghreb Project whIch IS
funded by the Arab Fund for EconomIC and SOCIal
Development (AFESD) and the InternatIOnal Fund
for Agncultural Development (IFAD) The pohcy
and property nghts component IS now fully
mtegrated WIth the WARP actlVltIes, partIcularly
where natural resources are a collectIve property
In addItIOn, research on water conservatIOn and
Improvmg on-farm water-use effiCIency IS receIvmg
mcreased attentIOn through ICARDA's "Water m
WANA" project

Demonstration of TechnologIes to Farmers

Several technologIes for sustamable Improvements m
crop and ammal productIOn and for mcreasmg
mcome, were demonstrated to farmers m the regIon

Crop Production and AlternatIve Feed Sources
Use of forage legume crops (e g , Vzeza spp and
Lathyrus spp ), m rotatIOn WIth barley, and theIr
alternatIve utlhzatIOn (hay makmg, grazmg, or har­
vestmg at matunty for stored feed) proved qUIte
promlsmg

In Lebanon, three forage legumes, namely,
V satzva 715, V ervzlza 3030, and Lathyrus ezeew
491 were released for use m rotatIOn WIth barley

Lebanon released two barley cultIvars, namely,
'Mary Athenarse and 'Falz' These cuItlvars yIelded
16% and 9%, respectIvely, more gram than the
Improved check 'Rlhane', grown locally In Iraq,
a hIgh-yleldmg barley vanety, 'Tadmor', plOduced
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Planting spineless cactus holds great promise In both
Mashreq and Maghreb countnes The technology was
developed and tested In the Mashreq and IS now being
transferred to the Maghreb region

21 % more gram than the local Aswad' despIte severe
drought dunng the 1996/97 season The seed of thIS
vanety IS bemg multlphed Fertlhzer apphcatIOn
m Syna and Lebanon mcreased barley gram yield
by 37% and 41%, respectlvely In Iraq, fertlhzer
apphcatIOn mcreased gram yield by 247% Results
from farmers' fields m Jordan mdlcated that a recom­
mended barley plOductIOn package resulted m 70-76%
higher gram yield and 16-62% higher straw yield

The feedblocks technology gamed mcreased
populanty among farmers m both Mashleq and
Maghreb countnes The technology was ongmally
developed m Iraq to produce multI-nutnent feed­
blocks from agromdustnal by-products Feedblocks
helped Improve the body-condltlon score of the ewes
and fertlhty and lambmg late by 22% pnmanly by
mcreasmg the twmnmg rate

Spmeless cactus holds a great potentIal as alter­
natIve feed It IS useful as hvestock forage m tlmes
of drought In addltlon, cactus plantatIOn, combmed
wIth water-harvestmg techmques, can play an Impor­
tant role m protectmg the natural resource base by
reducmg soIl erOSIOn Cactus productlon technologIes
were developed and demonstrated m the Maghreb
countries

Ammal ProductIOn Improvement Early weanmg
of lambs mcreased economic 1etums to sheep owners
m Jordan and Syna The milk productIOn mcreased
by 10 to 20 kg/ewe m Jordan, and 27 to 30 kg/ewe m

Syna Tht- demonstratIon ot sponge and PMSG hor­
mone treatment In farmers flocks In Iraq JOldan
and Syna resulted In a "ubstantIallmprO\ement In
both tertlhty and t\\- Inmng tates In all three countlles
E\\-e tertlhty Increa~ed on average by 32% In haq

14% In Jordan and 37°0 In S"na \\-hlle tWInmng
rates Increased b" 35%, 28% and -to% respect)\ ely

A survey WdS conducted of 122,110 and 100
sheep o\\-ners In Jordan Syna and Iraq Iespectlvely
to Identlfy causes of 10\1\ tertllIty of sheep In these
countnes Farmers IdentIfied poor nutntIOn high
abortIOn and 10\1\ conceptIon rates as maIn factors
Results trom the survey wIll assIst In developmg
plans tor Improvmg sheep fertlhty

InterregIOnal CollaboratIOn

To foster collaboratIOn between the Mashreq and
Maghreb countnes an expert from Iraq vIsIted North
Afnca to demonstrate the productIOn of feedblocks
from agromdustnal by-products as supplementary
feed for small rummants On the other hand, a group
of sClentlsts from Mashreq countnes vIsIted TunlSla
to gam expenence m spmeless cactus plantatIOn and
utlhzatlOn The utllIzatIOn of ohve by-products as
ammal feed was promoted by an expert from Tumsla
m Jordan and Syna

Workshops and CoordmatlOD Meetmgs

An mtematlonal conference on "Agncultural Growth,
Sustamable ReSOUlce Management and Poverty
Allevlatlon m Lo\\--Ramfall Areas of WANA, 'held
m Amman m September brought together pohcy
makel s, researchers, and farmers The workshop was
maugurated by HE the Crown Pnnce of Jordan
Pubhc and pnvate Investment m low-ramfall areas
crop-lIvestock mtegratIOn, technology generatIOn and
transfer and rangeland rehabilItatIOn were discussed
The conference also demonstrated the successful
collaboratIOn between mtematIOnal centers, donors
and natlonal programs It was orgamzed by NCARTT
ICARDA, IFPRI IFAD AFESD, and DSE It was
apparent from the actlvltles conducted m the Mashreq/
Maghreb project that a combmatlOn of Improved tech­
nology and appropnate polIcy and property nghts was
needed to halt the degradatIOn of the natural resources
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SCientists and technical staff from the eight countnes served by the Mashreql
Maghreb project participated In a traveling workshop organized In Morocco

A travehng ",orkshop was orga-
mzed m Morocw m May 1997 Fanners
from LIbya, Algena TumsIa and
Morocco and techmcal staff fiom the
eIght countnes of the project partIcIpat­
ed m thIS actI\ Ity The'" orkshop pro­
vIded an excellent opportumty for tann­
ers to exchange expenence and observe
new actIVItIes conducted by Moroccan
fanners Durmg Phase I of the
Mashreq/Maghreb project (1995-1997),
more than 13 500 fanner~ and techm­
Clans partIcIpated m dIfferent actI\ ItIes

The ThIrd RegIOnal Techmcal
Planmng and CoordmatIOn Meetmg and
a Steenng CommIttee Meetmg of the
Mashreq/Maghreb project were held m
Aleppo and Amman, respectIvely
These meetmgs were partIcularly Important as they
marked the end of Phase I of the project and prepara­
tIons for the ImplementatIOn of Phase II, WhICh has
two key components pohcy and mstItutIOnal
research and technology development and tIansfer
Phase II of the project enVIsages stronger regIOnal
cooperatIOn and estabhshment of regIOnal networks
to be led by natIOnal SCIentIsts, WIth support from
ICARDA and IFPRI These networks wIll cover
management of small rummants and feed sources
(mc1udmg alternatIve sources), rangeland rehablhta­
tIon network, pohcy and property nghts, and SOCIO­
economICS (momtonng and evaluatIOn of technology
transfer, adoptIOn and Impact)

A CoordmatIOn Meetmg WIth the EconomIc
and SOCial CommISSIOn for Western ASia (ESCWA)
was also held m Amman to explore areas of mutual
mterest and to IdentIfy relevant actIVItIes for ]omt
ImplementatIOn by the two orgamzatIOns

Human Resource Development

A regIOnal trammg course on agroecologlcal charac­
tenzatIOn was orgamzed m Amman m October 1997
The course drew 13 partICIpants from IIaq Jordan
Lebanon Syria, and Yemen PartICIpants were
prOVIded WIth an overvIew of the approaches,
methodologIes, and techmques of agroecologlcal
charactenzatIOn

f '
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Arabian Peninsula Regional
Program
The ICARDA Office for the Arabian Penmsula
RegIOnal Program (APRP), estabhshed m DubaI m
the Umted AIab EmIrates late m 1996, was fonnally
maugurated m January 1997 by H E Saeed AI­
Raqabam, Mlmster ofAgnculture and Flshenes,
UAE, and Prof Dr Adel EI-Beltagy, DIrector General
ofICARDA In addItIon, the UAE kmdly agreed to
proVIde expenmental areas for research, as well as
offices, at the Agncultural Research StatIOn m the
Central RegIOn at AI-DhaId

In March, the first RegIOnal Steenng CommIttee
Meetmg for Phase II ofAPRP was held III Aleppo
Four mam research themes were IdentIfied (1) range­
land shrubs, lITIgated forages and lIvestock, (n) pro­
tected agnculture, (m) abIOtIc stresses, and (IV) on­
farm water use and IrngatIOn management

Farmers from the AI-Dhmd regIOn were mVIted to
bnng to the research statIOn the desert and mountam
forages and shrubs that theIr goats, sheep and camels
grazed and that they knew to be Important They
brought 85 dIfferent plant speCIes (21 from the desert
and 64 from the mountamous regIOns), of whIch 74
were fully IdentIfied They then selected Penmsetum
dlvlsum, Pamcum turgldum Cenchrus cllzarzs,
Dlpterzgzum glaucum, Coelachrum ple/cel, and
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Stlpagrostls plumosa as the most Important forage
grasses, legumes, and shrubs Steps to produce seed
of these specIes were Imttated

Followmg the Second RegIOnal Steermg Com­
mIttee MeetIng, held In Dubal In June, the budget
and workplan for the 1997/98 season were finalIzed

The UAE, KUWaIt, the Sultanate of Oman,
SaudI ArabIa, and the RepublIc ofYemen elected to
partIcIpate m research on rangeland and lIvestock
KUWaIt also volunteered to be the coordmatmg
country

A survey of protected agnculture was conducted,
and an ICARDA consultant VISIted the Arabian
Pemnsula countnes to develop a report on the state­
of-the-art m protected agnculture

At the Umverslty ofUAE m AI-Am, forage bar­
ley hnes were screened for salt tolerance In addItIon,
work started at Nashshallah m Abu DhabI Emirate,
to evaluate the potentIal of Sporobulus vlrglnlCUS as a
salt-tolerant forage for camels

The status of research m agroecologlcal charac­
tenzatIOn was revIewed by ICARDA to identtfy the
areas for collaboratton m the ArabIan Penmsula

Highland Regional Program
The Highland RegIOnal Program (HRP), With itS
regIOnal office m Ankara, Turkey, coordmates and
promotes acttvlttes on research, trammg, and mfor­
matton dissemmatIOn m the hIghland areas (over 700
m as1) ofWest ASia (Turkey, Iran, Afghamstan,
Pakistan, Azerbaijan, Armema and Georgia), North
Afnca (Morocco, Algena and Tumsia), and Central
ASia (Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmemstan and Uzbekistan)

The EC-funded Mediterranean Highland Project
that operated m the highland areas of Morocco,
Algena, TumsIa, and Turkey m collaboratIOn WIth
ICARDA made sigmficant progress m meetmg ItS
objecttve of sustamable use of natural resources,
and Improvement of cereals and cool-season food
legumes As a result, a regIOnal network for hIghland
research and a mechamsm for itS management were
estabhshed mvolvmg the four countries of the
MedIterranean highlands The status of farmmg prac­
ttces and 9f the natural resource base m the project's
target areas was assessed Through agroecologlcal

charactenzatton of the target areas m each country
and across countnes, sImtlanties between different
locatiOns m the four project countnes were identtfied
Also, formal hnkages were estabhshed among the
four partICIpatIng countnes for exchange of Improved
germp1asm of wheat, barley, chickpea, lentil, and
vetches by developmg regiOnal hIghland nursenes
and tnals The project helped mcrease the emphaSiS
on crop diverSIficatIOn and farmer-particIpatory on­
farm research and on the exchange of VISits and
mformatIOn

Iran

Farm surveys were camed out jomtly m Iran to
IdenttfY constramts to productIOn develop research
plans, and pnonttze research acttvittes Collaborattve
research contmued to improve the productIOn of
cereals and cool-season food legumes m ramfed
areas

An ICARDA delegatIOn consistmg of the
ChaIrman, Board of Trustees, the Director General,
and the Director of InternatIOnal CooperatiOn, ViSited
Iran to diSCUSS and strengthen the ICARDA/Iran
collaboratiOn The delegatIOn met the Mlmster of
Agnculture, H E Dr Issa Kalantan, Deputy Mimster
of ForeIgn AffaIrs, Deputy Mlmster ofAgnculture,
and other high-rankmg offiCials, as well as ViSited
key research Sites m the country

Three Members of Parhament, accompamed by
hlgh-rankmg offiCials from Iran, ViSited ICARDA
Two Deputy Mlmsters from the Mimstry of
Agriculture, Tehran, accompamed by hlgh-rankmg
offiCials also VISIted ICARDA m 1997 Twelve
ProvmcIal DIrectors ofAgnculture also VISited the
Center to get acquamted With itS work

In May 1997, ICARDA's Tehran, Iran office,
was formally maugurated

Human Resource Development Durmg the year,
rhe followmg specmhzed m-country trammg courses
were conducted to tram 100 Iraman researchers crop
modelmg and use of meteorological data m crop
improvement, seed quahty and productIOn, Improve­
ment of food legumes, long-term data management
and mterpretatIOn, and expenmental data handhng
and sClenttfic wntmg In additton, a workshop on
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Evaluation of promising
barley lines at Sararood
Station In Iran Seen here
are Prof Dr Adel EI-Beltagy
(Sixth from left) DG of
ICARDA Mr Hassan
Barzegaran (fifth from nght)
DG of Agncultural Organl
zatlon Karmenshah
Province Mr Mohamed
Kollvand (seventh from
nght) Director of Agnc
Research Center
Karmenshah Mr Ismail
Sadeghi (left) Director of
DARI and other Iranian
sCientists

"RegIOnal Wheat Yellow Rust Research Network'
was orgamzed m Iran m whIch sCIentIsts from
West and Central ASIa partIcIpated EIght Iraman
researchers were sponsored for PhD studIes
Furthennore, ICARDA sCIentIsts are supervIsmg
Iraman students for theIr thesIs research for MSc
(two students) and PhD degrees (two students)

Infrastructure/Research FacIlIties Development
The ICARDA/Iran Project IS extendmg assIstance
to 12 Iraman research centers, located m dIfferent
ecologIcal regIOns, to upgrade theIr research capacIty
and facIlItIes The Project IS also asslstmg them m
the development and executIOn of research plans

Afghamstan

In spIte of the unstable pohtlcal SItuatIOn m the
country, ICARDA contmued to supply Improved
gennplasm of ItS mandated crops to Afghamstan for
evaluatIOn and use, through the FAa Office m
Peshawar, PakIstan CooperatIve work between FAa
ICARDA, and CIMMYT led to the IdentIficatIOn of
two bread wheat varIetIes m 1997 as candIdates for
release to fanners 'Roshan-96' (yellow-rust-, leaf
blotch-, bunt- and smut-resIstant, facultatIve wheat),
and 'Ghon-96' (yellow- and leaf-resIstant facultatIve
wheat for ramfed condItIOns)

PakIstan

Good progress was made dunng the thIrd year of the
collaboratIve project on range management and small
rummant Improvement between the And Zone
Research InstItute (AZRI), Quetta, and ICARDA The
AZRI coordmator of the project presented a progress
report at the FIrSt RegIOnal HIghland CoordmatIOn
Meetmg, held m Ankara m October 1997

DIscussIOns to further strengthen collaboratIOn
between the PakIstan Agncultural Research CounCIl
(PARC) and ICARDA were held m Islamabad and
Ankara It was agreed to mitIate collaboratIve pro­
Jects on the Improvement ofwmter/facultatIve wheat
for Balochlstan (WIth AZRI) and the North-West
FrontIer (WIth the Wheat Project DIrectorate)
provmces m the 1997/98 crop season

Turkey

Tut key/ICARDA Collaborative Highland Project
FIfteen research actIVItIes were carrIed out by
TurkIsh SCIentIsts m thIS project m close collabora­
tIon WIth ICARDA These mcluded two new actIVI­
tIes development of red lentIls for southeastern
Anatoha, and AwaSSI sheep Improvement Three
research actIVItIes, namely, SOCIOeconomIC study,
boron tOXICIty m barley, and wmter/early spnng
chIckpea technology transfer were concluded
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The project contmued to lay mcreased emphasIs
on the development of Improved technologIes and
then transfer through acttve partIcIpatIOn of farmers
For example, farmers partIcIpated m the selectIon
and evaluatIOn of Improved technologIes m the
wmter lenttl and Taurus Mountam subprojects The
commumty-based, farmer-partICIpatory subproject on
the management and rehabIhtation of common vtl­
lage pastures m Central Anatoha made sIgmficant
progress m creatmg awareness of the Importance of
sustamable management of rangeland and hIghhght­
mg the key role of farmers m such an actIvIty

Turkey/CIMMYT/ICARDA Wmter Wheat
Improvement Project Good progiess was made by
thIS tnpartite project, WhICh IS based m Turkey and IS
a good example of a NARS/CG Centers collabora­
tIon ICARDA's semor facultatIve wheat breeder,
who contnbuted to the project m the past trom
Aleppo, was posted m Ankara m May 1997 to collab­
orate wIth CIMMYT sCIenttsts m the project After a
reVIew of the project actIvittes dunng the year, CIM­
MYT and ICARDA agreed to extend theIr Jomt col­
laboratIve arrangements on wmter and facultatIve
wheat m WANA to Central ASIa (except
Kazakhstan)

As a result of cooperatIve work between
Afghamstan, FAO and the project SCIentIsts, four
facultatIve bread wheat vaneties were IdentIfied for
release by Afghamstan 'Gul-96', 'Takhar-96 ,
'Rana-96', and 'Dayma-96'

, ,

The Caucasus

The research needs of the three CaucasIan countrIes,
GeorgIa, Armema and AzerbaIjan were addressed
along wIth those of Turkey, Iran, Afghamstan and the
hIghlands of PakIstan at the FIrst HIghlands RegIOnal
CoordmatlOn Meetmg Further contacts were estab­
hshed wIth the NARS of these countnes, and theIr
representattves partIcIpated m the FIrst RegIOnal
CoordmatlOn Meetmg for the HIghlands of West ASIa
and North Afnca held m Ankara m October 1997
Efforts were Imtiated to develop subregIOnal actIvI­
tIes for these three countrIes

Central ASia

ICARDA's efforts m Central ASIa were mtensified
dunng the year Dr Mekhhs Suieimenov from
Kazakhstan was appomted as ICARDA's LIaISOn
Officer for Central ASIa, and was based m Tashkent,
UzbekIstan The FIrst Central ASIa/ICARDA
RegIOnal CoordmatIOn Meetmg was orgamzed m
Aleppo Syna m September, whIch was attended
by 24 semor SCIentIsts and agncultural research
managers from the regIOn PartIcIpants Identtfied
pnonty areas for collaborattve research and trammg
between ICARDA and Central ASIa, developed Jomt
projects and requested ICARDA to seek finanCIal
resources to Imttate the proposed actIvittes

A Luncheon Meetmg on Central ASIa, sponsored
by USAID and IFAD, was orgamzed by ICARDA on

27 October dunng the CGIAR
Centers Week m Washmgton
D C As a result eIght CG
Centers mterested m collaborat­
mg ~Ith Central ASIa formed a
CGIAR Consortmm on Central
ASIa and agreed to have
ICARDA as the CGIAR s focal
pomt for the ~ork there

Farmers In Kahraman Province of
Turkey selecting lentil lines In
vanetal tnals conducted In their
fields
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In 1997 ICARDA Inltl
ated Its first collabora
tlve activity on range
land and livestock
management In

Uzbekistan

In June 1997, ICARDA's first collaborative
research activIty was ImtIated m Central ASIa on
rangeland and lIvestock management m UzbekIstan
m collaboratIOn wIth USDA-ARS/Utah State
UmversIty, Logan Also, ICARDAJomed hands wIth
IPGRIIWANA m ImtIatmg activIties on genetic
resources m the regIOn through a regIOnal netwOlk
In addItion a Jomt project wIth CLIMA on collec­
tion, utilIzatIOn, and preservatIOn of cereal and
legume genetic resources m Central ASIa was
approved by ACIAR ICARDA also agreed to
actIvely collaborate and partICIpate m a SR-CRSP/
Umversity of CalIforma DaVIS regIOnal project on
rangeland management m Central ASIa

Human Resource Development

Several regIOnal and m-country trammg courses and
workshops were orgamzed dunng 1997 These
mcluded regIOnal trammg courses on agroecological
charactenzatIOn analysIs of data of SOCIOeconomIC
surveys and agronomIc practIces for sustamable
croppmg systems m Ankara Turkey wheat rusts net­
workmg m Karaj Iran and an m-country trammg
workshop for farmers and extensIon agents on man­
agement and rehabIlItation of common VIllage range­
lands m Turkey A two-week trammg course on seed
productIOn for the farmers and extensIOn agents of
Kyrgyzstan was orgamzed on theIr request m Aleppo
In addItIOn study VISItS were orgamzed to see the on­
gomg actiVIties m Turkey and TumsIa SImIlar oppor-

tumtIes were prOVIded to SCIentIsts from Central ASIa
through VISItS to the USA, and to ICARDA

Latin America Regional
Program
ICARDA S Latm Amenca RegIOnal Program
(LARP) based at CIMMYT m MeXICO, works on
barley Improvement for areas WIth hIgher preCIpIta­
tion than m the WANA regIOn LARP works closely
WIth the natIOnal programs m the regIOn and WIth
advanced research mstItutes The germplasm devel­
oped by LARP has ploved useful not only m Latm
Amenca but also elsewhere for example, m Chma
and USA

Four countrIes m the Amencas (BrazIl, Canada,
Ecuador and MexIco), Morocco m Afnca, and
VIetnam m ASIa Identified new barley vaneties ongI­
natmg from LARP-supplIed matenal as candIdates
for release

Barley bred for hIgh yIeld m MeXICO showed
remarkable performance at expenment statIons m
some South Amencan countrIes A ChIlean SCIentIst
reported a yIeld of 11 2 t/ha from 'Espanza//Glona/
Come' a lIne resultmg from a cross made to mcorpo­
rate RUSSIan wheat aphId reSIstance mto a MeXIcan
vanety Agranan Umversity La MolIna m Peru
released 'UNA-94', a varIety reported to produce
11 t/ha

YIeld tnals of hull-less cultivars reached record
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yIelds m two lo.catlOns wlthm MeXICO Dunng the
summer of 1997, two sIx-rowed hull-less hnes yIeld­
ed over 8 t/ha In a five-year penod there has been a
60% mcrease m yIeld of hull-less barley, eqmvalent
to a gam of 660 kg per year

A CanadIan farmer m Alberta Provmce har­
vested a record.Yleld of 7 7 t/ha of gram WIth the
hull-less vanety 'Falcon The vanety was selected
from an F2 populatlOn supphed by the Latm Amellca
ReglOnal Program

Barley In Ecuador In the Andes of South Amenca
seed productlOn and dlstnbutlOn of Improved barley
cultlvars remams the major constramt to mcrease bar­
ley productIon In collaboratlOn WIth the NatlOnal
Research InstItute of Ecuador (INIAP) LARP started
a modest seed productlOn project WIth farmers m a
remote area of southern Ecuador The project began
WIth one farmer m 1995, but the number mcreased to
13 farmers m 1996 and 240 farmers m 1997 Two
barley vanetIes, Shyn' (hulled) and Atahualpa'
(hull-less), were promoted m the LOja Provmce
The umque feature of thIS seed productlOn model IS
that credIt IS made aVaIlable to farmers m the form of
mputs dlstnbuted at the nght tIme at the farm gate
Dunng a three-year penod all farmers, except one,
paId back m gram the eqmvalent to one-thn d of total
gram harvested In 1997, the project collected 25
tonnes of seed, enough for an addItIonal 500 farmers
to sow half-hectare plots The gram after fungICIde

treatment WIll be dlstnbuted as seed to a large num­
ber of farmers m February 1998 Eqmpment for her­
bICIde apphcatlOn and threshmg WIll also be made
aVaIlable to farmers

YIelds harvested by farmers were lower than
m prevlOus years due to low ramfall dunng the 1997
growmg season However, average yIelds were
2 4 t/ha for 'Shyn' and 1 6 t/ha for 'Atahualpa', that
IS, a three- and two-fold mcrease over the natIOnal
average, respectIvely

In farmers' fields m Ecuador, the hIghest yIeld
Iecorded WIth the hull-less vanety Atahualpa' was
4 5 t/ha ThIS yIeld level IS almost the same as
recorded on expenment statIons

In Sarajuro, farmers asked INIAP for seed of
peas The project WIll start mcreasmg seed of peas m
the area dunng 1998 to Implement a legume/barley
rotatlOn for sustamable agnculture m the regIOn

Three young farmers receIved hands-on trammg
m seed treatment WIth Vltava'( backpack cahbratlOn
for herbICIde apphcatlon to control weeds, and
handhng statlOnary threshers These farmers came for
a one-week VISIt to Santa Catahna Expenment
StatIon, the mam statlOn m the country, 700 kIlome­
ters from farmers' home Young farmers not only
gamed new knowledge but also receIved seed of new
vanetIes of dIfferent crops to grow m then fields

In 1997, SubSIstence farmers m Sarajuro sold
barley seed to neIghbors at a hIgher pnce than the
mternatlOnal barley pnce 'Atahualpa' hull-less seed

costs USD 356/t, whIle 'Shyn' (cov­
ered seed) has a Im"er pnce (USD
285t /ha) In Ecuadonan Villages where
barley IS a staple food hull-less barley
has a hIgher pnce because It IS relatI"e­
ly SImple to prepare dIshes \\ Ith hull­
less than \\Ith covered-gram barley
that reqmres extra handhng such as the
removal of husk by pearhng
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Finance
-

ICARDA's programs are funded by Its generous
donors (see AppendIx 11) In 1997, the Center's
grant fundmg was USD 22 877 mIllIon Combmed
wIth other mcome ofUSD 0 474 mIllIon, the total
revenue for the year was USD 23 351 mIllIon The
operatmg expenses for 1997 were USD 27 634
mIllIon, resultmg m a defiCIt of USD 4 283 mIllIon
The Center Implemented several measures to meet
the shortfall, mcludmg cuts m spendmg and staff
readjustments

Staff
Durmg 1997, the followmg mternatIOnally-hired,
P-level staff members jomed ICARDA Dr John
Dodds, AssIstant DIrector General (Research),
Dr MIchael Turner, Head of Seed Umt, Dr Thomas
Taylor, School Pnnclpal, Dr VIctor Shevtsov, Barley
Breeder, Dr Mustapha BouhssmI, EntomologIst,
Dr Abdurazzak BelaId, SocIOeconomist

Dr Mahmoud EI Solh, was transferred from CaIro
to Aleppo and appomted as DIrector of InternatIOnal
CooperatIOn, Dr Scott Chnstlansen was transferred
from Aleppo to CaIro as Grazmg Management
SpecIalIst/InternatIOnal FacIlItator Dr Nasn Haddad
was transferred from Amman to Cairo as RegIOnal
Coordmator of NVRSP, Dr Osman Abdalla was
seconded by CIMMYT (MexIco) to replace DI G
OrtIZ Ferrara, Bread Wheat Breeder at ICARDA Dr
HabIb Ketata was transferred from Aleppo to Ankara
as Facultatlve and Wmter Bread Wheat Breeder

FIve new mternatIOnally-hired, RA-Ievel staff
members also Jomed dunng the year Dr Lahcen
Grass as Trammg Officer, Mr Moyomola Bolann
MultImedIa Speclahst, Ms Chnstme Kalume, SCIence
Wnter/Edltor, Dr Mekhhs Sulelmenov, Central ASIa
LIaiSOn Officer, Mr NIcholas Thomas, GIS Analyst,
and Mr Nlhad MalIha, LIbrary and Informatlon
ServIces Manager Two new staff from Denmark
jomed as Jumor ProfeSSIOnal Officers Mr Soren
Jorgensen m Germplasm Program, and Dr Tnne
NIelsen m Natural Resource Management Program
Dr Abdul Ban Salkmi was posted from Aleppo to
the Matrouh Resource Management Project as

Liaison SCIentlst m Cairo Dr John Howelson and
Dr Nasslr el-Jabi jomed as Vlsltmg SCIentlsts, and
Dl Roberto MancmellI and Mr Ra'ed Badwan as
Research Fellows Ten new Teachers jomed the
ICARDA InternatIOnal School ofAleppo

The followmg staff members left dunng 1997
MI Ramaswami SeshadrI, Purchasmg and SupplIes
Manager, Dr James Bonnell, School Pnnclpal,
Dr Leonard Reynolds, LIvestock SpecIahst, Dr Franz
WeIgand, BIOtechnologlst, Dr Omar F Mamluk,
Consultant, Dr Alfredo ImpiglIa, ReseaIch ASSOCiate,
and Dr PhIlIp Eberbach and Dr John Howelson,
VlSltmg SCIentlsts Nme teachers left the ICARDA
InternatIOnal School Three Research Fellows also
left Dr GIUseppe Colla, Mr Ahmed Chlbnou, and
Mr Jens Berger

The Farms
ICARDA operates five SItes m Syna (mcludmg ItS
mam research statIOn at Tel Hadya, near Aleppo) and
two m Lebanon (Table 6) These SItes represent a
vanety of agrochmatlc condltlons, typIcal of those
prevaIlmg m the WANA regIOn

At the Tel Hadya SIte, yIelds for the 1996/97
season were lower than e"Xpected WIth a 434 mm of
preCIpItatIOn A remarkable event was frost occurrmg
m Apnl, WhICh IS rare On Apnl 11 and 12, the

Table 6 ICARDA sites III SyrIa and Lebanon

SIte LocatIOn Area ApproXI Average
(ha) mate ele\a preCIpi

tlOn (m) tatlOn
(mm)

SYRIA
Tel Hadya 36°01 N 36°56'E 948 284 348

BOUlder 350 41'N 370 10'E 35 268 226
Ghrenfe 350 50'N 37°15'E 2 320 267
Breda 350 56'N 370I0'E 76 300 266
Jmdiress 300 24'N 36°44'E 10 210 476

LEBANON
Terbol 33049'N 350 59'E 39 890 565
Kfardane 34°01'N 36°03'E 50 1080 445*

* 1996/97 season
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ground temperature fell to -4 SoC whIch advelsely
affected many crops WhIle the last frost mght was
on Apnl 12, the first day reachmg over 30°C maXI­
mum was after 12 days on 24 Apnl ThIS resulted
In YIeld~ somewhat below the potentIal of the pIe­
cipitatIOn receIved

Forage conservatIOn IS presently under reVieW
ClOPS are generally ready to be cut m Apnl, a month
when preCIpItatIOn can reach 60 mm m a wet season

Lathyrus ochrus is SUitable for hay production particularly
In Orobanche Infested areas It IS reSistant to Orobanche
aegyptlaca and Orobanche crenata

ThIS makes the plOcess a bIt nsky, as proper hay
reqUIres 3-6 days of drymg dependmg on relatIve
humIdIty and preCIpItatIOn On the other hand,
VzCTa sativa (common vetch) or Lathl'rus OChl us

(chIckhng) are prone to lOSIng leaves, If properly

dned These two factors tnggered Interest In testmg
whether sIlage-makmg could be an alternatIve
Samples prepared mdlcated that pure stands of
vetch may have too httle sugar for easy fermentatIOn
ThIS IS one reason to add celeals to the legume for­
age crop Oat ( r1\ ena sativa) has been multIplIed to
be added at 20-25°~ to the forage legume m a mI'(­
ture Another reason for cereals In the legumes IS to
reduce the nsk of lodgmg \\ hlch can make mecha­
mzed harvestmg dIfficult

The common vetch IS not too susceptIble to
OlObanche but not total1\- resIstant eIther In the past
flCTa das}calpa (wooly-pod \ etch) has been u~ed m
hIghly OlObanche-mfested fields The problem of
wooly-pod vetch lIes m ItS hard seededness There­
fore another reSIstant specIes Lath} 1liS OChl us was
tested It proved to be reasonably palatable but IS
somewhat frost sensItive In 1996/97 a selected lIne
surv Ived a mmimum temperature of -9°C at ground
level m February and agam -4 SoC m mld-Apnl­
one month later than normal It IS planned to replace
hCTa sativa \\ Ith Lathw us OChlllS m OlObanche­
mfested areas
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Appendix 1

Precipitation (mm) in 1996/97

SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG TOTAL

SYRIA
Tel Hadya
1996/97 season 229 353 174 925 468 248 763 111 7 60 00 00 00 4337
Long tenn average

(19 seasons) 30 215 510 522 594 591 464 308 149 24 00 70 3477
% of 10ng-tenn average 763 164 34 177 79 42 164 363 40 0 0 125

Breda
1996/97 season 54 298 88 578 256 11 2 356 544 22 00 00 00 2308
Long-tenn average

(40 seasons) 1 7 147 300 498 488 409 339 291 162 1 3 00 00 2664
% of long-tenn average 318 203 29 116 52 27 105 187 14 0 87

BOUldeJ
1996/97 season 16 310 144 826 564 224 698 61 0 32 60 00 00 3484
Long-tenn average

(24 seasons) 05 179 273 370 442 385 302 189 99 1 3 01 00 2258
% of long tenn average 320 173 53 223 128 58 231 323 32 462 0 154

Ghrerife
1996/97 season 1 2 362 292 684 384 178 654 724 20 00 00 00 3310
Long-tenn average

(11 seasons) 06 268 329 380 482 457 404 17 1 148 26 00 00 2671
% of long tenn average 200 135 89 180 80 39 162 423 14 0 124

Jmdzress
1996/97 season 7 1 853 274 1162 316 480 893 1153 11 6 00 00 00 5318
Long-tenn average

(37 seasons) 16 306 590 91 5 840 739 651 433 21 6 38 04 1 3 4761
% oflong-tenn average 444 279 46 127 38 65 137 266 54 0 0 0 112

LEBANON
Terbol
1996/97 season 1 6 578 212 1032 499 924 1049 525 124 00 00 00 4959
Long-tenn average

(17 seasons) 05 243 748 950 1173 1080 1004 260 159 23 02 00 5647
% of 10ng-tenn average 320 238 28 109 43 86 104 202 78 0 0 88

Kfardan
1996/97 season 00 288 204 1062 527 1022 752 508 90 00 00 00 4453

Notes For area and elevatIon of these sItes please see Table 6 on page 61
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Cereal and Legume Varieties Released by National Programs

Country/year Vanety Country/year Vanety Country/year Vanety

Barley Barlev (contd ) Barley (contd )

Algeria 1984 BSH42 1993 Iau-93
1987 Harmal 1985 Ardu 1996 Sanab
1992 Badia 1996 Shege 1997 Sanober-96
1993 Rthane-03 Iran Peru
Australia 1986 Aras 1987 Una 87, Nana 87
1989 Yagan 1990 Kavlf, Star (MakUI) 1989 Bellavista
1991 High 1997 Izeh 1994 Una 94
1993 Kaputor, NamOI Sahand (=Tokak)

BoliVia Ganub Portugal
1982 Serela

1991 Kantuta Iraq 1983 CE 8302
1993 Kolla 1994 Rlhane-03, IPA 7 1991 Ancora
1994 San Lorenzo IPA 9, IPA 265

BrazIl Italy
Qatar
1982 Gulf

1989 Acumal 1992 Salus, Digersano
1983 Harma

Canada (naked)

1992 Seebe Jordan Saudi Arabia

1993 Falcon 1984 Rum (6 row) 1985 Gusto

1994 Tukwa Kenya Spam
1995 Kasota 1984 Blma 1987 Resana (Rlhane-03)
Chile 1993 Ngao Syria
1989 Leo/Ima/Ccu Centauro

Lebanon 1987 Furat 1113
Chma 1989 Rlhane-03 1991 Furat 2
1986 Gobemadora 1997 Assy 1994 Improved Arabi Ablad
1988 Zhenmall ER/Apm (Arta)
1989 V-24

Apl/CM67//B1 Libya Tanzama

CT-16 1992 Wadi Kuf 1991 Klbo
Wadi Gattara

ThaIlandCyprus 1997 BorJouJ
1980 Kantara Maknesa 1987 Semang 1 IBON 48
1989 (Man/Aths*) Anel Semang 2 IBON 42
1994 Mia MIlIa, Achera Irawen

BRB-8
1995 LefkonOIko Tumsla

Sanoknthl-79, MeXICO
1985 Taj Falz Roho

Lysl 1986 MonalMzqIDL71
1987 RIhane"S"

Ecuador Morocco 1997 Manel
1989 Shyn 1984 Asm, Tamellat, Tissa
1992 Cahcuchlma-92 1988 Tessaout, Aglou Turkey

Atahualpa 92 Rthane Tlddas 1993 Tarm-92, Yesevi 93

1997 Safia 1995 Orza
Egypt AgUIlal USA Poco1992 Giza 125
1993 Giza 126 Nepal Micah

1996 Giza 127 1987 Bonus Vietnam
Giza 128 Pakistan 1989 Apl/CM67//B1

EthIOpia 1985 Jau-83 Yemen
1981 BSH 15 1987 Jau-87, Frontier 87 1986 Arafat, Beecher
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Country/year Vanety Country/year Vanety Country/year Vanety

Durum Wheat Durum Wheat (contd) Bread Wheat (contd )

Algena Morocco Cham 4 = Sidl Okba
1982 ZB S FG'S'/LUKS GO 1984 Marzak Slete Cerros = Rhumel,
1984 Tlmgad 1989 Sebou Alondra = 21AD,
1986 Sahl, Waha 1991 Tenslf DouggaXBJ = Soummam
1991 Konfla 1994 Anouar Jawhar 1994 Mlmoum Am Abld
1992 Om Rabl6 1995 Om Rabl6
1993 Hmdar Behkh 2 1997 Telset Chma

am Rabl 9, Kablr 1 1995 Mayon 1 = (Dongfeng 1)
PakIstan

Cyprus 1985 Wadhanak Egypt

1982 Mesoana 1982 Giza 160

1984 KarpasIa
Portugal 1988 Sakha 92 Giza 162

1994 Macedoma
1983 Celta, Tlmpanas Giza 163 Giza 164
1984 Castlco

Egypt 1985 He1mo 1991 Gammelza 1, Giza 165

1979 Sohag I 1993 Sahe11
Saudi Arabia 1994 Giza 166, Giza 1671988 Sohag II Bem Suef 1987 Cham 1 Sids 1 Sids 2 Sids 31990 Sohag III Bem Suef I
Spam Benesuef 3

Greece 1983 Mexa 1995 Giza 167, Sids 4 Sids 5,
1982 Se1as 1985 Nuna Sids 6, Sids 7, Sids 8
1983 Sapfo 1989 Jabato
1984 Skltl 1991 Anton Roqueno

EthIOpia

1985 Samos Syros 1984 Dashen, Batu, Gara

Sudan Greece
Iran 1997 Waha 1983 Louros, PmlOs,
1997 am Rabl 5 = Selmareh

Konfla, Helder Syna Arachthos

1984 Cham 1 Iran
Iraq 1987 Cham 3, Bohouth 5 1986 Go1estan Azadl
1996 Waha Iraq 1993 am Rabl3 1988 Saba1an, Darab Quds
1997 Omrabl5 1994 Cham 5 1990 Fa1at

Konfla 1995 Tajan, NlcknejadTUnISia
Jordan 1987 Razzak Mahdabl Darab 2

1988 Konfla = Petra 1993 KhIar, am Rabl 3 1997 Gaher Zagross

Cham 1 = Maru
Turkey

Nlcknejad, Zareen,

N 432 = Amra Alrand, Darab-2 Tajan

Stork = ACSAD 75 1984 Susfblrd Mahdabl, Atrak,
1985 Balclh Alement Chamran

Lebanon 1988 EGE88
1987 Behkh 2 1990 Cham 1 = Sam 1 Iraq

1989 Sebou 1991 Klzlltan 1989 Es14

1994 Waha = Cham 1 1994 Konfla = Aydm 1994 Adnanya, Hamra

Firat 93 Abu Ghralb
Libya 1997 Haran = am Rabl 5 Jordan1985 MarjawI, Ghuodwa,

Zorda Baraka, Qara 1988 Nasma = Jubelha

Fazan
Bread Wheat L88 = Rabba

1991 Zahra 1 Algena
1990 Nesser

1992 Khlar 92 1982 Setlf 82, HD 1220 Lebanon
1993 Zahra 5 = Konfla 1989 Zidane 89 1990 Sen

Zahra 3 1992 Zidane, Nesser, 1991 Nesser = Cham 6
1995 Zahra 7 Zahra 9 ACSAD 59 = 40DNA 1995 Roomy
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Country/year Vanety Country/year Vanety Country/year Vanety

Bread Wheat (contd ) Bread Wheat (contd ) Kabuh Chickpea (contd )

Llbva UAE Jordan
1985 Zellaf Sheba Genna 1995 Cham 2 Seyhan 95 1990 Jubelha 2 (ILC 482)

Morocco
Klrglz 95 Jubelha-3 (ILC 3279)

1984 Jouda Merchouche Yemen Lebanon
1986 Saada 1983 Manb 1 Ahgaf 1989 Janta 2 (ILC 482)
1989 Saba Kanz 1988 Mukhtar AZlz 1993 Baleela (FLIP 85 5C)

Dhumran SW/83/2
Oman 1995 Radfan, SW/88/7 Libya
1987 Wadi Qunyat 1::>1 SW/88/6 SW/88/8 1993 ILC 484

Wadi Qunyat 160 SW/89/3, SW/89/7
Morocco

Pakistan AlgerIa 1987 ILC 195 ILC 482
1986 Sude] 86 1988 ILC 482 ILC 3279 1992 Rlzki (FLIP 83-48C)

1991 FLIP 84-79C Douyet (FLIP 84-92C)Portugal FLIP 84-92C
1986 LIZ 1 LIZ 2 1995 Fanhane (FLIP 84 79C)

Chma Moubarak
Qatar 1988 ILC 202 ILC 411 (FLIP 84 145C)

1988 Doha 88 1993 FLIP 81 40W Zahor (FLIP 84-182C)

FLIP 81 71C
Sudan Oman
1985 Debelra Cyprus 1988 ILC 237
1987 Wadi EI Neel 1984 YJalousa (ILC 3279) 1995 FLIP 87-45C
1991 Neelam 1987 Kyrema (ILC 464) FLIP 89 130C
1992 Sasaneb

Kabuh Chickpea Pakistan
SyrIa 1992 Noor 91 (FLIP 81 293C)
1984 Cham 2 Bohouth 2 Egypt
1986 Cham 4 1993 ILC 195 Portugal
1987 Bohouth 4 France

1989 Elmo (ILC 5566)
1991 Cham 6 Bohouth 6 1988 TS 1009 (ILC 482)

Elvar (FLIP 85-17C)

Tanzama TS 1502 (FLIP 81-293C) Spam
1983 T-VIRI Veery S 1992 Roye Rene 1985 Fardan (ILC 72)

69/BD (FLIP 84-188C) Zegn (ILC 200)

India Almena (ILC 2548)
Tumsla

1996 Pant G 886 Alcazaba (ILC 2555)
1983 T-DUMA D6811 Iurat Atalaya (ILC 200)

69/BD Tumslan release Iran 1995 Bagda (ILC 72 x
1987 Byrsa Salambo 1995 ILC 482 ILC 3279 CA2156)
1992 Vaga 92 FLIP 84-48C Kalro (ILC 72 x

Turkey 1997 Hashem CA2156)
Athenas (ILC 72 x

1986 Dogankent-1 (Cham 4) Iraq CA2156)
1988 Kakhc 88 Kop 1991 Rafidam (ILC 482)

Dogu 88 DI]la (ILC 3279) Sudan
1989 Es14 1987 Shendl (ILC 1335)
1990 Yureglr Karasu 90 Italy 1994 Jebel Mara 1 (ILC 915)

K.atla 1 1987 Cahffo (ILC 72)
1994 Sultan 94 Sultano (ILC 3279) SyrIa
1995 F//6844/NZT/3/ 1995 Pascla (FLIP 86-5C) 1986 Ghab 1 (lLC 482)

CUC 5' Kaslfbey 95 Otello (ICC 6306/ 1986 Ghab 2 (ILC 3279)
Basnbey 95 NEC 206) 1991 Ghab 3 (FLIP82-150C)
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Country/year Variety Country/year Vanety Country/year Variety

Kabuh Chickpea (contd ) Lentil (contd ) Lentil (contd )

TUnisia Head (ILL 481) x Sudan
1986 ChetoUl (ILC 3279) (Eston x PI17931O) 1993 Rubatab 1 (ILL 813)

Kassab (FLIP 83 46C) Anbo 1 (ILL 818)
Amdoun 1 (Be-sel-81-48) Chile

1991 FLIP 84-79C 1989 Centmela (74TA 470) SyrIa
FLIP 84-92C

Chma
1987 Idleb 1 (78S 26002)

Turkey 1988 FLIP87-53L TUnisia
1986 ILC 195, Guney Sansl (ILL 6242) 1986 Nelr (ILL 4400)

482 fILC 482) Nefza (ILL 4606)
1991 Akcm (87AK 11115) Ecuador
1992 Aydm 92 1987 INIAP 406 Turkey

(FLIP 82-259C) (FLIP 84 94L) 1987 Firat 87 (75kf 36062)

Menemm 92 1990 Erzurum 89 (ILL 942)

(FLIP 85-14C) Egypt Malazglrt 89

Izmlf 92 (FLIP 85 60C) 1990 Precoz (ILL 4605) (ILL 1384)

1994 AzlZ1ye (FLIP 84-15C) 1996 Small (sel ILL 4605) 1991 Sazak 91 (ILL 854)

Damla (FLIP 85 7C) Giza 51 (FLIP84 51L) 1996 Sayran 96 (ILL 784)

1997 Gokce (FLIP 87 8C) EthIOpia USA

USA 1980 R 186 1991 Cnmson (ILL 784)

1994 Sanford (Surrotato x 1984 Chalew ILL 358
FLIP85-58C) 1993 NEL 2705, FLIP84 7L Faba Bean

Dwelley (Surrotato x 1994 NEL 2704
FLIP85-58C) 1995 Gudo (FLIP84 78L), Egypt

Ada a (FLIP86 41L) 1991 Giza Blanca

Lentil 1995 Giza 461, Giza 714
Iraq Giza 716, Giza 717

AlgerIa 1992 Baraka (ILL 5582) Giza 429, Giza 643
1987 Syne 229 Giza 674
1988 Balkan 755, ILL 4400 Jordan

1990 Jordan 3 (78S 26002) IranArgentma
1986 Barkat (ILB 1269)1991 Arbollto Lebanon

(ILL 4650x-4349) 1988 Talya 2 (78S 26013) Portugal

Austraha 1995 Toula (FLIP 86-2L) 1989 Favel (80S 43977)

1989 ILL 5750
Libya Sudan

Aldmga (FLIP 84 80L)
1993 El Safsaf 3 (78S 26002) 1990 Sellalm-ML

1993 Digger (FLIP84-51L) 1991 Shambat 75
Cobber (FLIP84 58L) Morocco Shambat 104
Matilda (FLIP84 154L) 1990 Precoz (ILL 4605) 1993 Shambat 616 (00616)

1995 Northfield (ILL 5588) Basabeer (BB 7)
Bangladesh Nepal Hudelba 93 (Bulk 1/3)
1993 Ban Masur-2 (Sel from 1989 Sikhar (ILL 4402)

ILL 4353 x ILL 353) SyrIa

1995 Ban Masur 4 (Sel from N Zealand 1991 Hama 1 (Selection from

L5 x FLIP84-112L) 1992 Rajah (ILL 6243) Aquadulce)

Canada Pakistan Peas
1989 Indian Head (ILL 481) 1990 Manserha 89 (ILL 4605)
1994 CDC Redwmg 1995 Masur-95 (18 12 x Cyprus

(Eston x ILL 5588) ILL 4400) 1994 Kontemenos
CDC Matador (Indian 1996 Shlraz-96 (ILL 5865) (PS210713)
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Country/year Vanety Country/year Vanety Country/year Vanety

Peas (contd ) Forage Legumes (contd ) Forage Legumes (contd)

EthIOpIa dasycarpa (IFLVD 683) 1992 VlCla vlllosa ssp
1994 061K 2P-2192 V,Cla sativa dasycarpa

Oman
(IFLVS 715) (IFLVV 2053)

Lathyrus ochrus
1995 CollegIan MGl02703, (IFLLO 101/185) 1994 V,Cla narbonensls

A0149, Synan Local (IVLVN 2387)
Dry Pea Lebanon VlCla narbonensls

Sudan 1997 Baraka (V,Cla sativa) (IVLVN 2391)
1989 Kanma 1 Ammara (VlCla ervilla) V,Cla sativa

1994 Ballet laboula (LathYl us (IVLVS 709)

clcera)
PakIstanForage Legumes

Morocco 1996 V Vlilosa ssp
Jordan 1990 V,Cla satlva dasycarpa
1994 V,Cla vlilosa subsp (ILF-V-1812) Kukak-96



Appendix 3

Publications
The followmg lIst covers as of the tIme of gomg to press
Journal artIcles publIshed by ICARDA researchers - many
ofthem m collaboratIon wIth colleagues from natIOnal pro
grams A complete !lst of pub!lcatlOns mcludmg book chapters
and papers publIshed m conference proceedmgs IS pubhshed
separately and IS aVailable on request from ICARDA

Journal ArtIcles
Araus, J L J Bort S CeccarellI and S Grando 1997

RelatIonship between leaf structure and carbon Isotope
dlscnmmatlOn m field gro~n barley Plant PhySIology
and BIochemIstry 35(7) 533 541

Araus J L T Amaro Y Zuhalr and M M Nachlt 1997
Effect of leaf structure and ~ ater status on carbon Isotope
dlscnmmatIon m field-grown durum wheat Plant Cell
and EnVIronment 20 1484-1494

Azzam A, S Azzam S LhaloUi A Amn, M El Bouhsslm
and M MoussaoUl 1997 EconomIC returns to research m
HeSSIan fly (Dlptera Cecldomylldae) resistant bread
wheat vanetIes m Morocco Journal of EconomIC
Entomology 90(1) 1 5

Bayaa B, W Erskme and M Smgh 1997 Screenmg lentIl
for reSIstance to fusanum wilt methodology and sources
of reSIstance EuphytIca 98(1 2) 69-74

Damama A B L Pecettl C 0 Qualset and B 0 Humeld
1997 DIverSIty and geographiC dlstnbutIOn of stem solId­
ness and enVironmental stress tolerance m a collectIon ot
durum whedt landraces from Turkey GenetIC Resources
and Crop Ev olutIOn 44 101 108

El Bouhsslm, M 0 Benlhablb A Bentlka H C Sharma and
S LhaloUl 1997 Sources of resistance m Tlltlcum and
Aegllops speCIes to HeSSIan fly (Dlptera Cecldomyllde)
m Morocco Arab Journal of Plant ProtectIOn 15(2) 126
128

Erskme, W 1997 Lessons for breeders from land races of
lentIl Euphytlca 93 107 112

EUJayl I, M Baum and W Erskme 1997 Current status of
genetIc mappmg m lentIls Gram Legumes No 18 19

EUJayl I, M Baum W Erskme E Pehu and F J
Muehlbauer 1997 The use of RAPD markers for lentIl
genetIc mappmg and the evaluatIon of dIstorted F segre­
gatIon Euphytlca 96 405 412

Franz A K M Makkouk and H J Vetten 1997 Host range
of faba bean necrotIc yellows VIruS and potentIal yIeld
loss m mfected faba bean PhytopathologIa Medlterranea
36 94-103

Glangaspero M E Vanopdenbosch H NIshIkawa and
D Tabbaa 1997 Prevalence ot antIbodIes agamst respI­
ratory VIruses (Paramfluen7a VIruS type 3 respIratory
syncytial "lruS, ReOVIrus and AdenOVIrus) m relatIOn to
prodUCtiVIty m Synan Awassl sheep TropIcal Ammal
Health and ProductIOn 83(2) 91

Goodchild A V 1997 Effects of ramfall and temperature on
the feedmg value ot barley straw m a semi-and medlter
ranean enVIronment Journal of Agncultural SCIence
Cambndge 129 353-366

Lakew B Y Semeane F Alemayehu, H Gebre S Grando
JAG van Leur and S CeccarellI 1997 ExplOltmg the
diverSity of barley landraces m Ethiopia GenetIc
Resources and Crop Evolution 44 109 116

Makkouk, K M V Damsteegt, G R Johnstone L Katul,
D E Lesemann and S G Kuman 1997 IdentIficatIon and
some properties of soybean dwarf luteovlrus affectmg
lentIlm Syna Phytopathologla Medlterranea 36 135 144

Malhotra R S G BeJIga and K B Smgh 1997 Inhentance
of seed size m chickpea Journal of GenetIcs and
Breedmg 51 (1) 45-50

Malhotra R S K B Smgh and M C Saxena 1997 Effect of
IrrigatIon on wmter sown chickpea m a medIterranean
enVIronment Journal of Agronomy and Crop SCience
178 237243

MalIha N N S Varma and M Nachlt 1997 Durum wheat
mformatIOn management Quarterly Bulletm of the
InternatIOnal ASSOCiatIOn ot Agncultural InformatIon
SpeCIalIsts 42(1) 16-20

Mamluk 0 F L Cetm H -J Braun N Bolat L
Bertschmger K M Makkouk A F YIldmm E E Saan
N Zencirci S Albustan SCalI S P S Bemwal and F
DusuncelI 1997 Current status of wheat and barley diS
eases m the central AnatolIan Plateau of Turkey
Phytopathoiogia Medlterranea 36(3) 167-181

Manschadl A M J Sauerborn J Kroschel and M C Sa,-ena
1997 Effect of plant denSity on gram yield root length
denSIty and Orobanche CI enata mfestatIon m two faba
bean genotypes Weed Research 37 39-49

Mohamed E S A H NouraI G E Mohamed M I Mohamed
and M C Saxena 1997 Weeds and ~eed management m
1mgated lentllm northern Sudan Weed Research 37
211 218

Nassan H M K M Makkouk and A A HaJ Kassem 1997
DetectIOn of soybean dwarf luteo"Irus (SbDV) m some
food legume crops by usmg different ELISA vanants
Arab Journal of Plant ProtectIon 15(2) 74-79

Osman A E and F Gha&saii 1997 Effects of storage condi­
tIOns and presence of frultmg bracts on the germmatIOn
of 4tnple\ hahmus and Sa/sola termlculata
Expenmental Agnculture 33 149-155

Pala M 1997 ProductIOn and Improvement of crops for dry
lands (U S Gupta ed) book revleVI Journal ot
AgrIcultural SCIence Cambndge 129 243-248

Pllbeam C JAM McNeIll H C Hams and R S S~Itt

1997 Effect of fertilIzer rate and form on the recovery of
15N labelled fertIlIzer applIed to wheat m Syna Journal
of Agncultural SCience Cambndge 128 415 424

Pllbeam C J M Wood and M J Jones 1997 Proportion ot
total mtrogen and fixed mtrogen m &hoots ot lentIl and
chIckpea groVl n m a mediterranean-type enVIronment



Expenmental Agnculture 33 139-148
Robertson L D B Ocampo and K B Smgh 1997

Morphological variatIOn III wild annual CIcer ~pecles III

companson to the cultIgen Euphytlca 95(3) 309 319
Ryan, J , N Nsarellah and M Mergoum 1997 Nitrogen fer

tllIzatIon of durum wheat cultIvars III the raillfed area of
Morocco bIOmass Yield, and qualIty conSideratIOns
Cereal Researl.,h CommumcatlOns 25(1) 85 90

Smgh, K B 1997 Chickpea (Clcer arzetmum L) Field Crops
Research 53(1-3) 161 170

Smgh K Band B Ocampo 1997 ExplOitatIOn of wIld Clcer
species for yield Improvement m chickpea Theoretical
and ApplIed Genetics 95 418-423

Smgh K B M Omar M C Saxena and C Johansen 1997
Screemng for drought resistance m spnng chickpea m the
mediterranean regIOn Journal of Agronomy and Crop
SCience 178 227-235

Smgh K B , R S Malhotra and M C Saxena 1997
RegistratIOn of FLIP 91 178C FLIP 93-53C, and FLIP
93-98C chickpea gerrnplasm lInes resistant to ascochyta
blIght fusanum Wilt and cold Crop SCience 37 627

Smgh K B R S Malhotra M C Saxena and G BeJlga
1997 Supenonty of wmter sowlllg over traditIOnal sprmg
sowlllg of chickpea III the Mediterranean regIOn
Agronomy Journal 89(1) 112-118

Slllgh K B , S Weigand and M C Saxena 1997 Registration
ofILWC 39 and ILWC 181 Clcer echmospermum
gerrnplasm lInes With resistance to Callosobruchus
chmensls (L) Crop SCience 37 628

Smgh M and M Jones 1997 Estlmatmg time to detect tIme
trends m contllluous croppmg Journal of ApplIed
StatistiCS 24(6) 659 669

Smgh M S Ceccarelli and S Grando 1997 PrecISion of the
genotypic correlatIOn estimated from vanety tnals con­
ducted m Illcomplete block deSigns Theoretical and
ApplIed GenetIcs 95 1044 1048

Smgh M S ChnstIansen and B K Chakraborty 1997 An
assessment of the effect of covanances of plot errors over
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time on the preCISIOn of means of rotatIOns With wheat
Expenmental Agnculrure 33 469475

Takahata, S and A E Osman 1997 VegetatIOnal mterpreta
tIOn of remotely sensed Images III Syna JIRCAS Journal
No 5 13-22

Teulat, B , D RekIka, M M Nachlt and P Monneveux 1997
Comparative osmotic adjustments III barley and tetraplOid
wheats Plant Breedlllg 116 519-523

Vale G H ToubIa-Rahme G Delogu P FacclOlI, V Terzl
and N PecchlOm 1997 Molecular mappmg of genes
confermg resistance to Pyrenophora grammea Journal of
ApplIed Genetics 38B 7-15

van Leur, JAG M Z Alamdar and S Khawatml 1997
Effect of common root rot (Cochlzobolus satlvus) on
Yields of barley under expenmental conditIOns m north
ern Syna AustralIan Journal of Agncultural Research 48
351-357

White, P F T T Treacher and A Terrnamm 1997 Nitrogen
cyclIng m semi-and mediterranean zones removal and
return of mtrogen to pastures by grazmg sheep
AustralIan Journal of Agncultural Research 48(3) 317­
322

White, P F , T T Treacher A Terrnamm and S Rihawl
1997 The accuracy of uSlllg the ratIO of mtrogen to aCid
detergent fibre III faeces to partitIOn mtrogen between
faeces and unne III total excreta collectIOns from ewes
Grass and Forage SCience 52(1) 122 124

Yau S K 1997 EffiCiency of alpha-lattICe deSigns III Illterna­
tlOnal vanety yield tnals of barley and wheat Journal of
Agnculrural SCience Cambndge 128(5 9) 5-9

Yau S K M Nachlt and J Ryan 1997 VanatlOn III growth,
development and yield of durum wheat m response to
high soIl boron II Differences between genotypes
AustralIan Journal of Agncultural Research 48 951 957

Yau S K and M C Saxena 1997 VanatIOn III growth
development and yield of durum wheat III response to
high soIl boron I Average effects AustralIan Journal of
Agnculrural Research 48 945-949



Appendix 4

Graduate Theses Produced with ICARDA's Assistance

Master's

1996

LB AmCilcan Umverslty of Beirut

Khaled Y Faour (LB) Small rummant productIOn and land
use m the Beka'a valley, Lebanon a blo economic model
196 pp

1997

JO Umverslty of Jordan, Amman

Abdel Hassan Mahmoud Abdel-Gham (JO) Assessment of
vanabllIty among Baladl wheats grown m Jordan 97 pp
(Arabic summary )

Nour Eddm AI-Kokhon (JO) Assessment ofwmd erosIOn
under different practices m a ramfed area m Jordan 108 pp
(Arabic summary)

NL Wagenmgen t\gflcultural Umverslty

Bayeh Mulatu (ET) Locahzahon of resistance factors m leaf
tissue profile of selected barley lmes agamst the Russian
wheat aphid (DlUraphls nOXlQ Mordwilko, Homoptera
Aphldldae) 57 pp

Doctoral

1996

AU La Trobe Umverslty

Layth KhalIl Mahdl (IQ) Agronomic assessment of vanable
sowmg date, depth and seedmg rate of wheat m a mediter­
ranean type environment 219 pp

1997
IQ Umversltv of Baghdad

Turkl Muftm Saad AI-Andhl (IQ) [Response of chickpea
and lentIl to moculatlOn With different strams of root nodule
bactena (RhIzobIum)] 99 p (In Arabic)

'" Country codes
AU Australia ET EthIOpia IQ Iraq JO Jordan LB Lebanon NL Netherlands
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Agreements
Agreements of CooperatIOn wIth
GOHrnments and InstItutIOns m 1997

AUSTRIA

73

MOROCCO

4 August 1997 Agreement between the World Phosphate
InstItute (IMPHOS) Casablanca and ICARDA (En)

PHILIPPINES

7 August 1997 Memorandum ofUnderstandmg ~Ith the
InternatIOnal AtomIC Energy Agency (IAEA) VIenna and
ICARDA (En)

CENTR4.L ASIA

31 October 1997 Memorandum of Understandmg of the
CGIAR ConsortIUm for CollaboratIOn on agncultural
Research and Development III Central ASIa (En)

FRANCE

23 Apnl 1997 Agreement between Centre InternatIOnal de
Hautes Etudes AgronomIque MedIterraneennes (CIHEAM)
Pans and ICARDA (En)

CIMMYT

Addendum to the September 1996 Agreement between
ICARDA and CIMMYT on wheat Imprm ement research m
the West ASIa and North Afnca regIOn

15 August 1997 Agreement between the InternatIOnal Center
for LIvmg AquatIc Resources Management (ICLARM) and
ICARDA (En)

SRI LANKA

3 December 1997 Agreement between the InternatIOnal
lITIgatIon Management InstItute (IIMI) Colombo and
ICARDA (En)

USA

31 January 1997 Memorandum of Understandmg between
Texas Tech UmversIty, USA and ICARDA (En)

25 June 1997 Memorandum ofUnderstandmg between Texas
Agncultural Expenment StatIOn USA and ICARDA (En)



Appendix 6

Special Projects
Dunng 1997 the followmg SpecIal Projects were operational
SpecIal Projects mclude all activIties supported by funds pro­
VIded separately from ICARDA's unrestncted core budget,
Ie, supported by RestrIcted Core, Complementary and In
Trust fundmg The finanCIal contnbutlOn by the respective
donors are reported m AppendIX 11 The reports on the activI­
ties hsted are encompassed m the appropnate sectIOns of the
body of thIS Annual Report

AUSTRALIA

ACIAR (Australian Centre fo<r InternatIOnal
Agncultural Research)

Development and ConservatIOn of Plant Genetic Resources
from the Western MedIterranean RegIOn

Improvement of Drought and DIsease ReSIstance m LentIls m
Nepal, PakIstan and Austraha

Improvement ofFaba Beans m Chma and Austraha through
Germplasm EvaluatIOn Exchange and UtlhzatlOn

Near-Isogemc Lmes for the Assessment ofPathogemc
VanatlOn m the Wheat Stnpe (yellow) Rust Pathogen

GRDC (Grams Research and Development
CorporatIOn)

Improved ICARDA Germplasm for Austraha through
RegIOnal AdaptatIOn AnalySIS

Coordmated Improvement Program for Austrahan Lentils

Faba Bean Germplasm MultlphcatlOn

InternatIOnal Durum Wheat Improvement CooperatIOn

PreservatIOn and Utlhzatlon of the Umque Pulse and Cereal
GenetIc Resources of the VavJ10v Institute

InternatIOnal SelectIOn, IntroductIOn and Fast Trackmg of
Kabuh ChIckpea WIth Large Seed SIze, HIgh BIOmass, YIeld
and Ascochvta Bhght ReSIstance

AFESD (Arab Fund for Economic and SOCial
Development)

TechOlcal ASSIstance to ICARDA's ActIVIties m Arab
Countnes (Postgraduate Research Trammg, and Vlsltmg­
SCIentist Program)

RegIOnal AdaptIve Research Program for the Development of
Integrated Crop/LIvestock Production m West ASIa and North
Afnca

ArabIan Pemnsula RegIOnal Program - Phase II

CANADA

IDRC (InternatIOnal De\elopment Research Centre)

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

Water harvestmg m Jordan

Integrated watershed development m Syna

Farmer partICIpatIOn III barley breedmg m North AfrIca

SupplementallIT1gatlOn WIth brackish water m Syna

Dryland Pasture Forage and Range Newsletter

EC (European CommiSSIOn)

NIle Valley RegIOnal Program - Egypt Phase II

NIle Valley RegIOnal Program WIld Oats Project Egypt
WIld oats control m cereals and other wmter crops

Enhancmg productIVIty and sustamablhty of crop productIOn
m the MedIterranean hIghlands

Analyzed chmatology of ramfall obtamed from satelhte and
surface data for the MedIterranean basm A versIOn for the
Eastern MedIterranean regIOn

FAO (Food and i\gnculture OrgamzatIOn of the
Umted NatIOns)

AnalytIcal revIew ofNARS m West ASia and North AfrIca

FAO/RNE (RegIOnal Office for the Near East)

Upgradmg laboratory analytical procedures

Second mternatlOnal conference on SOlI SolanzatlOn and
Integrated Management of Sol! Borne Pathogens and Pests

Workshop on Ammal Genetic Resources

Dryland Pasture, Forage and Range Newsletter

FORD FOUNDATION

Dryland Resource Management and the Improvement of
Ramfed Agnculture m Dner Areas of WANA

Support to Gender AnalYSIS m the AgrIcultural Systems of
WANA

GERMANY

BMZ (Federal 'Wmlstr, for EconomIc Coopel atlOn) /
GTZ (German Agenn for Techmcal CooperatIOn)

DNA Marker ASSIsted Breedmg and Genetic Engmeenng of
ICARDA-Mandated Crops

Use of DNA-Markers m SelectIOn for DIsease ReSIstance
Genes m Barley
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QTL AnalysIs by Molecular Markers of AgronomIcally
Important Characters of Barley for Dryland CondItIOns

Resource Management for Sustamable AgrIcultural
ProductIon m WANA

Integrated DIsease Management m Cereal-and Legume-Based
Croppmg Systems of the West ASIa and North AfrIca RegIon

Farmer PartIcIpatIOn and Use of Local Knowledge m
Breedmg Barley for SpeCIfic AdaptatIon

GTZ (German 4.genc, for Techmcal Cooperation)

Development of NatIonal Seed ProductIOn OrgamzatlOns m
WANA

Workshop on Local Seed Supply Systems Status,
Constramts, and Prospects

IDA (InternatIOnal De\'elopment A.genn )/\\ orld Bank

AgrIculture Sector Management Support Project (ASMSP)
Yemen

Matrouh Resource Management Project

IFAD (InternatIOnal Fund for Agncultural
De"elopment)

RegIOnal AdaptIve Research Program for the Development of
Integrated CroplLlvestock ProductIOn In West ASIa and North
AfrIca

West ASIa and North AfrIca Dryland Durum Wheat
Improvement Network

ArabIan Penmsula RegIOnal Program Phase II

Techmcal Backstoppmg Support Program to On gOIng IFAD­
financed Projects m the Near East and North AfrIca

IMPHOS (InstItut MondIaI du Phosphate)

Phosphorus FertIlIzer Use EffiCIency for Increased Crop
ProductIOn m West ASIa and North AfrIca

IRAN

ICARDA/Iran - SCIentIfic and Techmcal CooperatIOn

NETHERLANDS
Strengthemng Research and Transfer of Technology for
Sustamed Barley ProductIOn In EthIOpIa

Problem-SolvIng RegIOnal Networks Involvmg Cool Season
Food Legumes and Cereals m the NIle Valley CountrIes and
Yemen

Trammg m Seed Technology

NORWA\ (through Umted NatIOns Em Ironment
Programme)

Wmd ErosIOn m AfrIca and Western ASIa Problems and
Control StrategIes

OPEC Fund for International Development

DevolutIOn of Barley Breedmg to Farmers m North AfrIca

SPAIN

Incorporatmg ResIstance to Drought and Upgradmg the Gram
QualIty m Durum Wheat for Ibero Maghreb RegIOn

Race IdentIficatIon ofFusanum orysporum f sp Clcen m
ChIckpea m the MedIterranean RegIon

Exchange of Fodder Pasture and Range Plant Germplasm

ReclamatIOn of Margmal SoIls

UNDP (Umted NatIOns Development Programme)

Techmcal AssIstance to AgrIcultural Investment m the
Southern RegIOn - Phase II

UNITED STATES OF AMERICA

USAID (Umted States Agency for InternatIOnal
Development)

SR-CRSP (Small Rummant CollaboratIve Research Support
Program) Assessment Team GIS ModellIng Tools to PredIct
RegIOnal Trends of Rangeland ProductIOn In Central ASIa

USAID Agncultural Technology UtilIzatIOn and
Transfer Project (ATUT)

Leveragmg an Integrated Expert System/Crop Modellmg for
Farm-Level Wheat Crop Management

ApplIcatIOn of Molecular GenetIcs for Development of
Durum Wheat VarIetIes Possessmg HIgh YIeld PotentIal
Rust ReSIstance Stress Tolerance and Improved Gram
QualIty

Development of HIgh Yleldmg Long-SpIke Bread Wheat
CultIvars Possessmg HIgh TIller Number Rust ResIstance
and Heat Tolerance FaCIlItated by MlcrosatellIte DNA
Markers

USDA/ARS (Umted States Department of
Agnculture, Agncultural Research Service)

Central ASIan Range and Sheep EvaluatIOn
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Collaboration in Advanced
Research

ICARDA s collabOlatl\e actIvItIes \Vlth advam.ed research
mstltutlons regardless of fundmg source

InternatIOnal Centers and AgencIes

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

Jomt workshops conferences and trammg
E'(change ot germplasm
ICARDA provIdes ACSAD wIth plant pathology back­
stoppmg
ACSAD IS partlclpatmg m the ICARDA/CIMMYT
Durum Wheat Net\Vork for WANA supported by IFAD

CIAT (Centro InternaCIOnal de Agncultura TropIcal)
ICARDA IS partIclpatmg m the Systemv. Ide Soll Water and
Nuttlent Management ImtIatlve and m the SystemwIde
ImtIatIve on Partlclpatorv Research and Gender AnalySIS
for Technology Development both coordmated by CIAT
Jomt development ofCOlAR System\Vlde MIcrobIal
GenetIc Resources Database

CIHEAM (InternatIOnal Center for Advanced
MedIterranean AgronomIc StudIes)

Jomt trammg courses and mformatlOn exchange
CollaboratIOn m an analytIcal reVlev. ofNARS m WANA

CIMMYT (InternatIOnal Center for the Imprm,ement of
MaIze and Wheat)

CIMMYT has seconded two wheat breeders to ICARDA
and ICARDA has seconded a barley breeder to CIMMYT
CIMMYT s outreach plOgram m Turkey and ICARDA s
HIghland RegIOnal Program share faclhtIes m Ankara
Turkey and collaborate m a Jomt facultatl\ e wheat
Improvement program
[CARDA and CIMMYT Jomtly coordmate a durum wheat
research network encompassmg WANA and southern
Europe

FAO (Food and Agnculture OrgamzatIOn of the Umted
NatIOns)

ICARDA partICIpates m the Inter Agency Task Forces
convened by the FAO RNE (FAO RegIOnal Office tor the
Near East)
ICARDA and FAO are co sponsors of AARINENA
ICARDA partIcIpates m FAO s AGLINET cooperatne
hbrary netv.ork AGRIS and CARIS
CollaboratIOn m an analytIcal rev lev. ot NARS m
WANA

FAO and ICARDA co sponsored a Workshop for the
ImtIatmg Group tor ImplementatIOn of Ammal GenetIc
Resources Management for the Neal East

EC (CommIssIOn of the European Commumtv)
Jomt Research Centre, Space -\pphcatIons InstItute, Italy

Agrometeorologlcal research on land use and ClOp mom
tormg and \ leld forecastmg

ICRISAT (InternatIonal Crops Research Institute for the
SemI-And TropIcs)

ICARDA and ICRISAT mamtam the Global Gram
Legume Drought Research Net\"ork
ICARDA and ICRISAT ale co wmenors of the theme
Optlmlzmg SoIl Water Use v. Ithm the S) stem\Vlde Soll
Water and Nutnent Management ImtIatlve
ICARDA IS wllaboratmg v. Ith [CRISAT on msect pests
ot gram legumes 'Wlthm the Systemv. Ide [mtIatIve on
Integrated Pest Management
Jomt Worhhop on Wmd EroSIOn m Afnca and Western
ASIa Problems and Control StrategIes

IFPRI (Intel natIOnal Food PolIc) Research InstItute)
ICARDA collabOlates WIth [FPRI m the Inter Center
ImtIatlve on Property Rights and Collectne ActIOn
CollaboratIOn m POIllY and property nghts research m
WANA ICARDA hosts t'Wo Jomt ICARDA/IFPRI
appomted Post doctoral Fellov. s

IIMI (InternatIonal IrngatIon Management InstItute)
[CARDA and lIM[ share otfice~ m CaIro
IC.ARDA IS the com enmg center for a project on Etficlent
Use of Water m AgnLultm e 'W Itllln the Systemv. Ide Water
Re~ources Management Program coordmated bv IIMI

lIT t\ (InternatIOnal InstItute of TropIcal Agnculture)
ICARDA IS collaboratmg 'WIth lITA on paraSItIC \Veeds
'Wlthm the SystemwIde ImtlatI\ e on Integrated Pest
Management
Jomt development ofCOlAR Svstemwlde MicrobIal
Genetll Resources Database

ILRI (InternatIonal LIvestock Research InstItute)
ICARDA IS the com enmg center m collaboratIOn 'W Ith
lLRI and [CRISAT tor a program on ProductIon and
UtlhzatlOn of Multi purpose Fodder Shrubs and Trees m
West ASIa North Atnca and the Sahel as part of the
SystemwIde LI\ estock ImtIatlVe on Feed Resources
ProductIOn and UtIhzatlOn coordmated by ILRI
Jomt development ot CGIAR SystemwIde MIcrobIal
GenetIc Resources Database
ICARDA and ILRI co sponsored a ConsultatIOn WIth
NARS of WANA on pnontles m hvestock research
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IPGRI (InternatIOnal Plant Genetic Resources InstItute)
ICARDA hosts and servIces the IPGRI Office tor West
ASIa and North Afnca
ICARDA partIcIpates ~Ith other CG Centels m the
SystemwIde GenetIc Resources Program coordmated by
IPGRI

IRRI (InternatIOnal RIce Research InstItute)
Jomt development ofCOlAR System~ldeMIcrobIal
GenetIc Resources Database

IslamIC Development Bank
ICARDA prm Ides support to the ImplementatIon ot
OICIS NET (InfonnatlOn Sy~tems Net'A-ork tor Member
Countnes of the OrgamzatlOn ofIslamlc Conterence)

ISNAR (International SerVIce for NatIOnal Agncultural
Research)

ICARDA and ISNAR cooperate m research management
for NARS m WANA

UNEP (Umted NatIOns Em Ironment Programme)
Jomt Workshop on Wmd EroSIOn m Atnca and Western
ASIa Problems and Control StrategIes

AUSTRALIA

NSW Agnculture, Agncultural Research Centre
Durum Wheat Improvement
Improvement of Faba Beans m Chma

CLIMA (Centre for Legumes m MedIterranean
Agnculture)

ConservatIOn of plant genetIc resources trom the ~estern

MedIterranean regIOn
LentIl Improvement
Faba bean gennplasm multIplIcatIOn
Gennplasm testmg and assessment of antmutntlOnal
factors Lathp us spp and Viua spp
InternatIOnal selectIOn mtroductlOn and fast trach.mg of
kabulI chIckpea

\' IctOrIan InstItute for Dryland Agllculture
LentIl Impro\ ement

Umverslty of Sydne", I A Watson Wheat Research
Centre

Wheat Improvement through regIOnal adaptatIOn analySIS

Unn ersIh of Western AustralIa
Whole-tann modellIng ot pasture cereab and lIvestock
(wIth CLIMA)
CollectIon evaluatIOn and ecology of subterranean vetch
(ViCW amphicmpa)

Plant Breedmg InstItute, CobbIty, NSW
Yellow rust \ lrulence and resIstance

AUSTRIA

Federal InstItute for AgroblOlogy, Lmz
Safety duphcatlOn of ICARDA's legume gennplasm col
lectlon

CANADA

AgrIculture Canada, Quebec
Screemng for barley yellow dwarf \ IruS resIstance m
cereals

CanadIan Gram CommIssIon, Wmmpeg
Development oftechmques for evaluatmg the quahty of
barley durum wheat and food legumes

Concordia UmversIty, Montreal and UmversIty of
Moncton

Development of an optImIzatIon model for watel harvest
mg m Jordan

Laval UmversIty, Quebec
Screenmg tor barley yellow dwarf ViruS resIstance m
cereals

UmversIty of Guelph
Agrometeorology and crop modellmg

UnnersIt" of Saskatchewan, Saskatoon
CollectIOn evaluatlOn and conservatIon of barley durum
~heat and theIr WIld relatIves
Inforn1atIon sen Ices on lentIl mcludmg publIcatIOn of the
LENS Ne'A- sletter
EvaluatIOn of chIckpea germplasm and theIr Wild
relatl\ es

DENMARK

Damsh Centre for Tropical Agnculture and EnVIronment,
Royal Vetermaf) and AgrIcultural UmversIty,
Copenhagen

Barley Improvement

FRANCE

InstItut NatIOnal de la Recherche AgronomIque (INRA)
ASSOCIatIOn of molecular markers WIth morphophySIOlogI­
cal traIts associated WIth constramts of MedIterranean dry
land condItIOns m durum wheat WIth Ecole NatlOnale
Supeneure d Agronomle (ENSA) Montpelher and ENSA
INRA Le Rheu
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Momtonng and on farm data analysIs of parasItIc dIseases
of small rumillants
Water balance studIes ill cereal-legume rotatIons ill semI­
and medIterranean zone (wIth BIOclImatology Research
Umt of INRA ThlVerval-Gngon)

InstItut Fram;als de Recherche SClentdique pour Ie
Developpement en CooperatIOn (ORSTOM)

CooperatIOn ill the establIshment of a network on water
illformatIOn

Malson de l'Onent MedIterraneen, UmversIte Lyon
HIStOry of agncultural and pastoral productIOn systems
and the management of agncultural and pastoral resources
ill the MIddle East and North AfrIca

Reseau Cereales Mediterranean (RCM), Pans
- CollaboratIOn on cereal Improvement ill the MedIterranean

regIOn

UmversIte Pans-Sud, Labo Morphogenese Vegetale
Expenmentale
- ProductIOn of double haplOids ill durum wheat

GERMANY

BBA (Institute for Biochemistry and Plant Virology),
Braunshwelg, Germany

Control of Faba Bean NecrotIc Yellow VIruS

Umverslty of Bonn
Ecology and bIology of cereal cyst nematodes

Umverslty of Kiel
Assessment of illformatIon needs for development of
water management models

Umversity of Frankfurt am Mam
- Development and use of DNA molecular markers for

illduect selectIon ill chIckpea
- CharactenzatIOn of Ascochyta rablel and mappillg of

geographIcal dIstnbutIOn ill WANA

UmversIty of Gottmgen
Development of wheat germplasm WIth multiple dIsease
reSIstance

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
Effect of heterozygosIty and heterogeneIty on yIeld
stabIlIty of barley

- Straw qualIty breedillg and evaluatIon methods (near
illfrared reflectance and hIstochemIstry)

- StabIlIty of crop/range/lIvestock systems ill the Al Bab
area ill northern SyrIa

Umverslty of Karlsruhe
Use ofremote sensillg and GIS for IdentificatIOn of water
harvestlllg SItes

Techmcal Umverslty, Mumch
Use of DNA markers III selectIOn for dIsease reSIstance
genes m barley

ITAL\'

ApplIed Meteorology FoundatIon, Florence, Centre for
Computer ApplIcatIOn m Agnculture (CeSIA)
- Agroecoiogical charactenzatIOn generatIOn of weather

data

InstItute of Nematology, Ban
StudIes of paraSItIc nematodes m food legumes

UmverSIty of Genova
AnalySIS of the clImatology of ramfall obtamed from
satellIte and surface data for the MedIterranean basill

Umversity of Naples, ENEA, Rome, StazlOne Spenmental
dl Gramcoltura per la SICIlIa, Caltagerone, InstItuto
Spenmentale per la Patalogia Vegetale, Rome

Development of chIckpea germplasm WIth combmed
reSIstance to Ascochyta blIght and FusaJ lum wIlt usmg
WIld and cultIvated speCIes

UmversIty of TuscIa, Viterbo
- Enhancmg wheat prodUCtIVIty m stress enVIronments

utIlIzmg WIld progemtors and pnmitive forms
- DIverSIty of storage protems m durum wheat

UmverSIty of TUSCIa, VIterbo, Germplasm InstItute, Ban,
ENEA,Rome
- EvaluatIon and documentatIOn of durum wheat genetIc

resources

JAPAN

Japan InternatIOnal CooperatIOn Agency (JICA)
Ammal health surveys and momtonng of paraSItIC and
VIral dIseases

Japan InternatIonal Research Center for Agncultural
SCIences (JIRCAS)

Resource management mappmg of sOIl loss, feed
resources, and vegetatIOn loss m crop/range/lIvestock
system of northeastern Syria
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Glfu Umverslty, Faculty of Agnculture
- Assessment of the adaptive role of plant color and chloro

phyll alb ratIOn III barley

NETHERLANDS

ISRIC (InternatIOnal Soil Reference Information Centre)
- CollaboratIOn on modellIng soils m GIS

Royal Tropical Institute, Amsterdam
Orobanche control

PORTUGAL

Estacao NatIOnal de Melhoramento de Plantas, Elvas
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 Agncultural Research Institute
- Wheat and barley breedmg

SCIentific Research Institute for South East, Saratov
- Durum wheat qualIty
- Cold and drought tolerance m durum and bread wheat

SPAIN

INIA (Instltuto NaclOnal de InvestIgaclOn y Tecnologla
Agrana y Ahmentana)

Barley stress phySIology (WIth UnIversity of Cordoba)
- Improvement of drought tolerance and semolIna and pasta

qualIty of durum wheat (WIth UnIversity of Cordoba
Jerez de la Frontera, UnIversIty of Barcelona Centre Udl­
IRTA Llelda)
Race IdentIfication of Fusanum oxvsporum f sp Clcen m
chIckpea m the Mediterranean regIOn (With UnIversIty of
Cordoba)
Exchange of fodder pasture and range plant germplasm
Reclamation of margillal SOlis

SWITZERLAND

InstItut UmversItaue d'Etudes du Developpement
(lUED), Geneva

HIstory of agncultural and pastoral productIOn systems
and the management of agncultural and pastoral resources
III the MIddle East and North Afnca

Station Federale de Recherches Agronomlques de
Changms (RAC)

DuplIcatIOn ofLathyrus genetic resources and data

UNITED KINGDOM

Umverslty of Blrmmgham
- BotanIcal surveys and assessment of communal pastures

III Turkey

Umverslty of Readmg
- Gender analySIS m the agncultural systems of WANA
- AdaptatIOn of lentils
- UtilIzatIOn of cereal straws and stubble

Scottish Agncultural College, Edmburgh
Isozyme vanabliity III barley landraces

SIlsoe College
ICARDA IS provldmg consultancles m support of the
Jordan And Zone ProductIVIty Project Implemented by
Siisoe College

UNITED STATES OF AMERICA

Umversity of Califorma, RIverSIde
- BIodIverSIty of wheat wIld relatives

Umverslty of Califorma, DaVIS
- SR-CRSP (Small Rummant Collaborative Research

Support Program rangeland production and utIlIzatIOn m
Central ASIa

- Developmg chIckpea cultIvars WIth resIstance to
Ascochyta blIght

Cornell UmversIty, Ithaca
Use of molecular markers for genome mappmg and
marker aSSIsted selectIOn for stress resIstance m durum
wheat

Umversity of Massachusetts, Amherst
Child nutntlOn m rural areas of Syna

Michigan State UmversIty, East Lansmg, MIchigan
SimulatIOn of phosphorus dynamICS m the sod plant
system

- Integrated expert systemslcrop modellmg of wheat crop
management

North Dakota Umversity
- Gram qualIty and PCR-pnmers for durum wheat

Oregon State Umverslty
Molecular mappmg of barley wlthm the North Amenca
Barley Genome Mappmg project
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- IdentificatIOn of molecular markers assocIated wIth reSIS­
tance to dIseases of barley

Oregon State UOlversIty, Kansas State UOlversIty, Texas
A&M
- Collaborative mterdisciphnary research m wmter and

facultative wheat and barley

Texas Tech Umverslty, Plant Molecular Genetics
Laboratory, Lubbock, Texas

AdaptatlOn to drought and temperature stress m barley
usmg molecular markers

USDAIARS (US Department of AgrIculture, AgrIcultural
Research Service), NatIOnal Germplasm Resources
Laboratory
- ProductlOn ofPCR pnmers for detectIOn of VIruses

USDA/ARS BeltSVille AgrIcultural Research Center,
BeltSVille, Maryland
- Development of bread wheat cultlvars facIhtated by

microsatelhte DNA markers

USDA/ARS Range Sheep ProductIon EffiCiency UOlt
(RSPEU), DubOIS, Idaho
- Central ASian rangeland and sheep evaluatlOn

USDAIARS Forage and Range Research Laboratory
(FRRL), Logan, Utah

Central ASIan rangeland and sheep evaluation

USDA/ARS Gram Legume GenetIcs and PhYSIOlogy
Research, Washmgton State Umverslty

Gene mappmg of economIC traIts to allow marker assIsted
seIectlOn m chIckpea and lentil

- ExplOltatlOn of eXIstmg genetIc resources of food
legumes

USDA/ARS Western RegIOnal Plant IntroductIOn StatIon,
Pullman, Washmgton

Consenahon of temperate food pasture and forage
legume blOdlverslty

Utah State Umverslty
SR CRSP (Small Rummant Collaborative Research
Support Program) rangeland productlOn and utIhzatlOn m
Central ASia

Umverslty of Vermont
Use of entomopathogemc fungI for the control of Sunn
pest m West ASia

Washmgton State UOlversIty, Pullman, Washmgton
- Mappmg economIC genes of lentil
- AdaptatIon of peas for MedIterranean enVIronments

Ascoch}ta bhght reSIstance m chIckpea
Genetics of wmter hardmess and adaptatlOn of lentIl to
cold hIghland areas

Umverslty of Wlsconsm, Land Tenure Center, Madison
LIvestock and rangeland pohcy and property nghts m
Central ASia

Yale UmversIty, Center for Earth ObservatIons
FeasIbIhty 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
mvolved

InternatIOnal & RegIOnal Network~

Cereal InternatIOnal Nursery Dlssemmates barley durum wheat and Germplasm 50 countnes ICARDA
bread wheat advanced hnes, parental Program worldwIde, Core funds
lInes and segregatmg populatIons devel CIMMYT
oped by ICARDA 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 x envIronment mteractIon and of the
agroecologlcal charactenstIcs 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 world~lde, Core funds

own condItIOns PermIts multllocatlOn ICRISAT
testmg of matenal developed by NARS
and ICARDA and helps m developmg
better understandmg of genotype lI. envI-
ronment mteractlOn as well as agroeco
logIcal charactenzatIon of legume pro
ductIon 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 Core funds
Resemch Network ASIa and North AfrIca (SEWANA) com- Morocco France
WANADDIN (WANA plement eachother's actIvItIes m develop Tumsla Turkey, Italy IFAD
Dryland Durum mg techmques and breedmg matenal of Syna France
Improvement Network) durum wheat adapted to the Greel-e Italy

MedIterranean envIronment and WIth Spam Canada
hIgh gram qualIty USA

SOlI FertIlIty Network To standardIze methods and exchange Natural Algena Cyprus ICARDA
mformatlOn and results from research on Resource Egypt Iran IMPHOS
sol! fertIlIty SOlI management and fertll- Management Iraq Jordan
Izer use Program Lebanon LIbya

Morocco
PakIstan Syna
TUnISIa Turkey
Yemen

Dryland Pasture and Forage CommunIcatIon lmkages among pasture Natural WANA Europe ICARDA
Legume Net~ork forage and hvestock sCIentIsts m WANA Resource USA Austraha CIHEAM

Management CLIMA,
Program FAO-RNE
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Research Networks Coordmated by ICARDA

Title ObJectives/ActiVIties Coordmator Countrles/ Donor
InstitutIOns Support
mvolved

IDRC,
USAID
(CRSP)

WANA Plant Genetic Workmg groups Will specIfY pnontIes m IPGRI RegIOnal WANAcoun IPGRI
Resources Network plant genetic resources, IdentifY and Imple- Office for tries ICARDA,
(WANANET) ment collaborative projects, Implement WANA, IPGRI, FAO, FAO

regIOnal activIties ICARDA ACSAD
Genetic
Resources Umt

Faba Bean InformatIOn CollectIOn and dlssemmatlon of worldwide Germplasm Worldwide ICARDA
Services (FABIS) mformatlOn on faba bean, chICklmg and Program Core funds

vetch to facilitate commumcatlOn between CommumcatlOn
research workers FABIS newsletter, spe- DocumentatIOn
clalized bibliographic Journals, research and Information
workers directory Services

Lentil Expenmental News CollectIOn and dlssemmatlOn of worldwide Germplasm Worldwide ICARDA
Services (LENS) mformatlOn on lentils to facilitate commu- Program, Core funds

mcatlOn between research workers LENS CommumcatlOn,
newsletter specialized bibliographic Jour- DocumentatIOn
nals research workers directory and InformatIOn

Services

RACHIS CollectIOn and dlssemmatIon of worldwide Germplasm Worldwide ICARDA
mformatlOn on wheat and barley to faclli Program, Core funds
tate commumcatlOn between research CommumcatlOn,
workers RACHIS newsletter, specialized Documentation
bibliographic Journals, research workers and InformatIOn
directory Services

WANA Seed Network Encourages (1) stronger regIOnal seed sec- ICARDA Seed Algena ICARDA
tor cooperatIOn, (2) exchange of mforma- Umt Morocco Iraq Germany
tIon, (3) regIOnal consultatIOns, and (4) Cyprus, Turkey, (GTZ)
mter-country seed trade Jordan, Syna, Netherlands

Egypt Sudan
Libya, Yemen

Agncultural InformatIOn Improve natIOnal and regional capacities m CommumcatIon WANA coun- ICARDA
Network for WANA (AIN- mformatlOn management, preservation and DocumentatIOn tnes
WANA) dlssemmatlOn and InformatIOn CIHEAM

Services ISNAR

Dryland Resource Promotes and supports mteractlOn between Natural Egypt, Lebanon, Ford
Management Research countnes conductmg case studies of dry- Resource Libya, Jordan, FoundatIOn
Network land resource management under the Management Pakistan, Syria, IDRC
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Research Networks Coordmated bV ICARDA

N4¥ijjQCf&* iii( :Wi.",,'! i \i"
!<ot .. ;

Title

Global Gram Legume
Drought
Research Network (GGL
DRN)

ObjectIves/ActlVltles

auspices of the Dryland Resource
Management Project

EstablIsh mtegrated global efforts on
enhancmg and stabllIzmg gram
legume productIOn m drought-affected
environments through provlSlon of
mformatton Charactenze and map
types of drought usmg GIS QuantIfy
yield losses usmg eXlstmg data or
through experImentatIOn Identify pn
onty areas for research Extend avail­
able technologies to target regIOns

Coordmator

Program,
ICARDA

ICRISAT/
ICARDA

Countnes/
InstItutIOns
mvolved

TUnISia Yemen

WorldWide,
ICRISAT
FAO

Donor
Support

ICARDA

ICARDA
ICRISAT
FAO

Sub-RegIOnal Net",orks

Networks operatmg under the North Afn"a RegIOnal Progl am (NARP)

North Afncan Sub-RegIOnal
CollaboratIve Research
Network

North Afncan Faba Bean
Research Network

Multmattonal multldlsclplmary coop­
eratIOn between natIOnal programs m
North Africa Lead countnes are Iden­
tIfied for speCific activItIes to serve as
the halson country between specIahsts
m the IdentIfied area

Network proVides for contmued aVail­
abilIty of ICARDA enhanced faba
bean germplasm and runs regIOnal tn­
als and nursenes mcludmg Orobanche
resistance nursery, jomt evaluatIOn
VISitS, regIOnal trammg courses

NARP,
ICARDA

GTZ
INRA, Morocco

Algena, Libya,
Morocco,
TUnISia

Algena, Libya,
Morocco
TUnISia

AFESD
IFAD

GTZ

West ASian Sub-RegIOnal
Collaborative Research
Network

Net",orks operatmg under the West ASian RegIOnal Program (WARP)

Muitmattonal multldlsclphnary coop- WARP
eratton between natIOnal programs m ICARDA
West ASia Lead countries are IdentI-
fied tor speCific activItIes to serve as
the lIaison country between speclahsts
m the Identified area

Net",orks operatmg under the Highland RegIOnal Program (HRP)

Cyprus Iraq
Jordan Lebanon
Syna

AFESD
IFAD

Highland Sub RegIOnal
Collaborative Research
Network

Muitmattonal multidiSCiplInary coop- HRP,ICARDA
eratton between natIOnal programs III

West ASia Lead countries are Identl-

Iran, Pakistan
Turkey,
Central ASian

ICARDA&
CIMMYT
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Research Networks Coordmated by ICARDA

TItle ObJectIves/ActIvItIes Coordmator Countnes/ Donor
InstItutIOns Support
lll\olved

fied for specIfic actIvItIes to serve as the RepublIcs
lIaIson country between specIalIsts m the Trancaucaslan
IdentIfied area RepublIcs

Enhancmg ProductIvIty and Improvement of crop productIOn m the HRP ICARDA Algena EEC
SustamabllIty of Crop hIghland areas of the MedIterranean regIOn Morocco
ProductIOn m the through the use of Improved dIsease resls- TUnIsIa Turkey
MedIterranean HIghlands tant and drought and cold tolerant vanetles

m appropnate crop sequences through
enhanced collaboratIOn between countnes
of the MedIterranean regIOn WIth large
hIghland areas of sImIlar ecologIcal condl
tIons

Networks operatmg "ndel the Ntle Valley and Red Sea RegIOnal Program (N\ R~RP)

Sources of Pnmary Detenmne dIsease development of leaf and ARC Egypt Egypt EthIOpIa Netherlands
Inoculum of Stem and Leaf stem rusts m relatIOn to weather data Sudan Yemen (DGIS)
Rusts of Wheat TheIr IdentIfy prevaIlmg races and the pathVi ays ICARDA

----Pathways and Sources of of pathogens IdentIfy wheat germplasm
ResIstance Vi Ith effectIve resIstance genes IdentIfy

pnmary sources of moculum Contnbute to
overall breedmg strategy

Management of WIlt and IdentIfy sources of resIstance to WIlt and AVA EthIOpIa Egypt EthIOpIa Netherlands
Root Rot DIseases of Cool root rots Incorporate resIstance mto Sudan (DGIS)
Season Food Legumes germplasm WIth sUItable charactenstlcs ICARDA

Prm Ide segregatmg populatIOns to NARS ICRISAT

to select under theIr own condItIOns
Develop strategy for multIple dIsease resls
tance IdentIfy races m Fusanum Vi lit
pathogens StudIes on other components of
mtegrated dIsease management

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 IdentIty 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

Thermotolerance m Wheat IdentIfy phySIOlogIcal and morphologIcal ARC Sudan Egypt EthIopia Netherlands
and Mamtenance of YIeld traIts for Improvmg Vi heat adaptatIOn to Sudan Yemen (DGIS)
StabIlIty m Hot heat, venfy these traIts m collaboratIOn ICARDA
EnVIronments With breeders IdentIfy Improved manage- CIMMYT
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Research Networks Coordmated by ICARDA

TItle ObJectI" es!Actl" Itles

ment strategIes through a better under
standmg of de" elopment and groVl th
Descnbe the physIcal enVIronment and
chatactenze promlsmg genotypes for
de" elopment ot computer SImulatIOns of
crop growth Charactenze photothermal
and" ernahzatlOn responses ot selected
commercIal hnes

Coordmator Countnes!
InstitutIOns
mvolved

Donor
Support

Water Use EfficIency m
Wheat

SocIO-Economic StudIes on
AdoptIOn and Impact of
Improved TechnologIes

Develop and IdentIfy wheat cultnars ARC Egypt
requmng less water and tolerant to mOiS
ture stress Identity lITIgatIOn regImes that
meet crop-water reqUIrements Impro"e
sot! management practices for SOlI mOl:>ture
conservation Develop Improved produc
tIon packages Caltbrate crop modelltng
systems

Momtormg and evaluatIOn of technology ARC, Sudan
transfer to tarmer:> WIth respect to adoption
levels and IdentIficatIon ot factors mflu
encmg adoptIOn, Impact of Improved tech
nology on farm mcome levels and produc-
tIon effect of pohcy and mstitutIonal fac
tors on technology transfer and adoption

Egypt, EthIopIa
Sudan Yemen
ICARDA

Egypt, EthIOpIa,
Sudan Yemen,
ICARDA

Netherlands
(DGIS)

Netherlands
(DGIS)

Barlev NetwOI ks opel atmg under the Latm Amenca RegIOnal Program (LARP)

Development of Stnpe Rust To produce barley reSIstant to stnpe rust LARP RegIonal Oregon State ICARDA &
ReSIstant Barley usmg double haplOId method (DR) DR Coordmator Umv CIMMYT

hnes produced by Oregon State Umverslty Latin Amencan Core Funds
field te:>ted m MeXICO and supenor cultJ- NARS
vars dlstnbuted to NARS CIMMYT

Development of Hull less Develop hIgh yleldmg hull less cultJvars LARP RegIOnal CIMMYT ICARDA&
Barleys and Impro\ e theIr nutntlonal value pro- Coordmator Canada CIMMyT

ducmg cultnars WIth hIgh energy and low Austraha Core Funds
fibre ColombIa

De\ elopment of Barley ELISA testmg ofbarlev hnes YIeld testmg LARP RegIOnal CIMMYT ICARDA&
Yellow Dwarf (BYD) of IdentIfied reSIstant hnes m Latin Coordmator ChIle Ecuador CIMMYT
ReSIstant Lmes Amenca InternatIOnal testmg m ChIle Kenya Core Funds

Ecuador and Kenya Where dIsease has
reached epIdemIC proportIons
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Research Networks Coordmated by ICARDA

TItle ObJectIves/ActIvItIes CoordInator CountrIes/
InstItutIOns

Involved

Donor
Support

Development of Germplasm Development of scab reSIstant barley WIth LARP RegIOnal CIMMYT, ICARDA&
ReSIstant to Scab and Barley tolerance to BYM for ChIna CoordInator ChIna CIMMYT
Yellow MOSaIC VIruS Core Funds
(BYM)

Development of Barley CroSSIng sources of reSIstance IdentIfied In LARP RegIOnal CIMMYT ICARDA&
LInes ReSIstant to Spot ThaIland and North AmerIca InternatIOnal CoordInator VIetnam, CIMMYT
Blotch Caused by field testIng In ThaIland, VIetnam Uganda Uganda Core Funds
Helmmthosporlum satlvum ThaIland

Development of Leaf Rust Network of researchers InvestIgatIng leaf LARP RegIOnal VIrgInIa Tech ICARDA&
ReSIstant Barleys rust reSIstance CoordInator North Dakota CIMMYT

State CIMMYT Core Funds
LatIn AmerIcan
NARS
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Fig 11 Percentage dlstnbutlon of VIsitors to ICARDA
dunng 1997

The year 1997 wItnessed a remarkable Increase m the
number of VIsItors to ICARDA The Center receIved
2500 VISItors m companson WIth 1977 receIved last
year Of these, 58 5 came from WANA, 153% from
Europe, 133% from Afnca, 6 7% from ASIa, and
6 2% from the USA and AustralIa The VISItors
mcluded mmisters of agnculture, parlIament mem­
bers, senIor government offiCIals, representatIves of
donor organIZatIOns, medIa personnel, researchers,
extenSIOn speCIalIsts, farmers, representatIves of
farmer UnIons, and students

ICARDA International
School of Aleppo

The ICARDA International School of Aleppo (IISA) IS a
coeducatIOnal day-school pnmarily for the chIldren of
ICARDA staff members, but IS also open to students from
the larger Aleppo communIty Two hundred and seventy-five
students ages four to eIghteen are served by the School with
approximately one-third bemg from ICARDA families The
maJonty of teachers are recruited InternatIOnally Through the
provIsIOn of a strong academic program, the School makes It
pOSSible for SCIentists to come Aleppo wIth their famIlies,
thus servmg as an mcentive to staff recruItment

The School uses English as the language of mstructIOn
and operates on a modIfied Bntlsh Amencan model Students
have the opportUnIty to earn the InternatIOnal General Cer­
tificate of Secondary EducatIOn (IGCSE), the InternatIOnal
Baccalaureate (IE), or the IISA US style hIgh school dIploma
Graduates qualitY for entry to UnIVerSItIes throughout the
world

The 1997 calendar year saw the School achIeve full
accredItatIOn as an educatIOnal mstItution ThIS was granted
by the MIddle States ASSOCIatIOn of Colleges and Schools
(MSA) of the Umted States AccreditatIOn followed an
In-depth self study by the School s teachers and a vIsltmg
InSpectIOn by a team of leadmg educators From these
studies the School has deVised a senes of plans for overall
Improvement

The School also wItnessed the expanSIOn of ItS phySIcal
faCIlities WIth the start of work on a new classroom bUIldIng
The addItIOn of three larger classrooms an auditonum, and a
stage WIll proVide needed relief for overcrowded classrooms
at the secondary level

In plannIng for the future the School WIll focus on the
use of technology for the 1998-99 academiC year Plans are
underway to proVIde about 50 computers In the library and to
see that all students and teachers contInue to update their
computer skIlls

A member of the European CouncIl of InternatIOnal
Schools and the Near East/South ASia CounCIl of Overseas
Schools IISA IS proud to proVide excellent educatIOnal faCili­
ties to the children of ICARDA staff members as well as
those from the Aleppo communIty

Visitors to ICARDA

Europe
153%

Afnca
133%

WANA
585%

USA & Australia
62%

ASia
67%
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Statement of Activity
For the Year Ended 31 December 1997 (x 1000 USn)

1997 1996

RE\ ENUE
Grants 22877 21865
Exchange gams!(1osses) net (220) 588
Interest mcome 327 718
Other mcome 367 249

23,351 23420

EXPENSES
Research 19859 17927
Trammg 2314 1522
InformatIOn servIces 918 847
General arnmmstratIon 2771 2707
General operatIOns 1 772 1,421

27634 24424

(DEFIClT)/EXCESS OF REVENUE OVER EXPENSE!;) (4283) (l 004)

ALLOCATED AS FOLLOWS

CapItal mvested m property, plant and eqUipment 318 160
CapItal fund 4 100
Operatmg fund (4605) (1 264)

(DeficIt)/Surplus (4283) (1,004)

Statement of Grant Revenue
For the Year Ended 31 December 1997 (x 1000 USn)

Donors Amount Donors Amount DonOl'> Amount
--

Arab Fund 1524 France 137 Norway 292
Austraha 497 Germany 2297 OPEC 15
Austna 60 IMPHOS 18 Spam 41
Canada 409 IndIa 38 Sweden 452
Chma 20 IBRD (World Bank) 4435 Umted Kmgdom 713
CGIAR 296 IDRC 93 UNDP 306
Denmark 510 IFAD 911 UNEP 49
EEC 326O Iran 1239 USAID 1,370
Egypt 150 Italy 1 100 USDA 89
FAO 86 Japan 716 MIscellaneous 6
Ford FoundatIOn 106 The Netherlands 1642 Total 22877
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Full Board, 1997

Dr Mervat Badawy completed her term of office m 1997
The Board at Its annual meetmg held on 20-21 February
1997 m Rabat, Morocco expressed Its apprecIatIOn for
Dr Badawl s valuable contnbutIOns to the progress of
ICARDA and thanked her for her actIve partICIpatIon m the
Board busmess dunng her tenure as a Trustee Dr Badawl had
Jomed the Board m 1992

Dr George Some, host-country representatIve, was
re-elected for a thIrd 3 year term startmg ImmedIately after
the 1997 annual Board meetmg

On 31 December 1997, the membershIp ofICARDA s Board
of Trustees was as follows

Dr Alfred Bronmmann
ChaIrperson
DIrector
SWISS Federal Research StatIon for Agroecology

and Agnculmre
Reckenholzstrasse 191
8046 ZurIch
SWITZERLAND

Tel (Off) (00212-7) 76 35 78
(Res) (00212-7) 750530,760507

Fax (002127) 76 2732

Tel (Off) (0041 1) 3777 III
(Res) (0041-1) 748 2671

Fax (0041-1) 3777 201

Tel (Off) (0098-21) 240 2987
(Res) (0098 21) 207 5655

Tlx 214295 IADC IR
Fax (0098 21) 240 0568/240 0083

(0033-467) 612551
(0033-467) 63 40 95
490818 INRAMON F
(0033-467) 41 2075
Casas@msdos montpellIer Inra fr

Tlx
Fax
E-maIl

Tel (Off)
(Res)

Dr Joseph Casas
DIrector of Research
INRA
2 Place PIerre Vlala
34060 MontpellIer-Cedex 1
FRANCE

Dr Assla Bensalah AlaoUl
Allee des Pnncesses
SOUlSSI
Rabat 10100
MOROCCO

Dr All Ahoonmanesh
Deputy Mmlster of Agnculture for Research

EducatIOn & ExtenSIOn
Tabnak Avenue
POBox 111
Tehran 19835
IRAN

Dr Michel de Nnee de Lamothe

Dr MIchel de Nuce de Lamothe Jomed the ICARDA Board
of Trustees for a 3 year term
startmg ImmedIately after the
February 1997 annual Board
meetmg Dr de Lamothe IS
French and IS currently
PreSIdent of AGROPOLIS
an aSSOCIatIOn of 17 research
centers and hIgher-educatIOn
mstImtes speclalIzmg m agn
culture and development of
MedIterranean and tropIcal
countnes Pnor to assummg
thIS pOSItIOn m 1996 he was
the DIrector General of the Centre de CooperatIOn
InternatIOnale en Recherche Agronomlque pour Ie
Developpement (CIRAD) m Pans, WIth staff based m
60 countnes

Dr de Lamothe s speCIalIzatIOn IS m plant genetIcs
Awarded the DIploma ofIngemeur Agronome from the
InstItut NatIOnal Agronomlque m Pans m 1959 he also
hold~ the aualIficatlon of Research DIrector (ExceptIOnal
Class) from the InstItut NatIonal de la Recherche
Agronomlque (INRA) He served for several years WIth
INRA m the 1960s before Jommg as Head of the Coconut
Breedmg Research StatIOn at Port Bouat Ivory Coast He
Jomed CIRAD m 1983 and became Its DIrector General
10 years later

Dr de Nuce de Lamothe has been a Board member of a
number of mstItutIOns and currently serves on the boards of
INIBAP IPGRI, and NATURA (a network of European um­
versltIes and advanced mstImtIOns workmg on tropICal and
subtropIcal agnculmral development) HIS publIcatIOns
mclude 42 SCIentIfic and techmcal artIcles and 15 presenta­
tIons at mternatIOnal congresses and he has partICIpated m a
WIde range of mISSIons and networks m the MedIterranean
and elsewhere
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Tel (Off) (0039-81) 775 2056/776 1646
(Res) (0039-81) 714 1410

Fax (0039-81) 775 3579
E-mail LMONTI@UNINA IT

Dr LUigi Monti
Umverslty of Naples Fedenco II
Department of Agronomy & Plant Genetics
Via Umverslta 100
80055 PortlCI
ITALY

Tel (Off) (00963-11) 2243031
(Res) (00963-11) 6112 851

Tlx 419193 SPLANG
Fax (00963-11) 2235689,2218853/4/5

Dr Toufik IsmaIl
Deputy Mllllster of State for Planmng Affairs
State Planmng Commission
Damascus
SYRIAN ARAB REPUBLIC

(Off) (001-607) 255 2552
(Res) (001 607) 272 7551

7660081 PCW UC
(001 607) 255 9499
wrc2@cornell edu

Dr John CecIl Davies
40 Burleigh Park
Cobham
Surrey KIll 2DU
UNITED KINGDOM

Tel (Res) (0044 1932) 865 437
Fax (0044 1932) 865 437

Tlx
Fax
E-mail

Dr WIllIam Ronme CotTman
Associate Dean for Research & Director, Agnc Exper StatIOn
Cornell Umverslty
245 Roberts Hall
Ithaca, N Y 14853-4203
USA

Tel

Dr Raoul Dudal
Institute for Land and Water Management
Vital Decosterstraat 102
3000 Leuven
BELGIUM

Tel (Off) (0032 16) 329 726
(Res) (0032 16) 462576

Fax (0032-16) 329 760

Dr George Some
Director of ImgatIon & Water Use
Directorate ofImgatlOn & Water Use
Mlmstry of Agnculture & Agranan Reform
POBox 31267
Damascus
SYRIAN ARAB REPUBLIC

(Off) (001-970) 949 6816
(001-970) 845 7934
J vlrgo@cgnet com

(Off) (33) 467047575
(33) 467 047599
agropohs@agropohs fr

Tel
Fax
E-matl

Tel
Fax
E-matl

Dr JulIe Virgo
1366 Deer Blvd
POBox 6790
Avon CO 81620-6790
USA

Dr Michel de Nuce de Lamothe
PreSident AGROPOLIS
Avenue Agropohs
F-34394 Montpelher Cedex 5
FRANCE

Tel (Off) (00963 11) 5323 098
(Res) (00963 11) 6113 012

Tlx 412938 DWM SY
Fax (00963-11) 5323098

Dr MOUlD Hamze
President, Board of Directors
Agncultural Research Institute
POBox 13-5368 (Chouran)
Beirut
LEBANON

Dr ErsID Istanbulluoglu
Agncultural Counsellor
Turkish Permanent DelegatIOn to EEC
4 Rue Montoyer
1040 Brussels
BELGIUM

Tel (Off) (0032-2) 513 4238
(Res) (0032-2) 779 2447

Tlx 24677 TURKEL B
Fax (0032 2) 779 2447

Tel (Off) (00961 1) 785 428/9
(Res) (00961-1) 864 120

Tlx 22509 ICARDA LE
Fax (00961-1) 785 427
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Dr Iwao Kobon
The Umted NatIOns Umversity
53-70, Jmgumae 5-chome
ShIbuyaku Tokyo 150
JAPAN

Tel (Oft) (00963 21) 225 112
(Res) (00963-21) 743 104

Fax (00963-21) 225 105
E-mail A El-Beltagy@cgnet com

Board Meetmgs, 1997

Tel (Oft) (0081-3) 5467 1257
(Res) (0081-3) 3816 1025

Fax (0081 3) 3499 2828

Prof Dr Adel EI-Beltagy (ex-officIo)
Dnector General
ICARDA
POBox 5466
Aleppo
SYRIAN ARAB REPUBLIC

Rabat, Morocco
17-19 Feb
20 Feb
21-22 Feb

Aleppo, Syna
1-3 June

Washmgton DC, USA
2 Nov
3-4 Nov

Program Committee Meetmg
NommatIOn Committee Meetmg
Board of Trustees Meetmg

Audit CommIttee Meetmg

NommatIOn Committee Meetmg
ExecutIve Committee Meetmg
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Senior Staff
(as of 31 December 1997)

SYRIA (Aleppo. Headquarters)

Dlrectol General's Office

Prof Dr Adel El Beltagy, Director General
Dr M C Saxena Assistant Director General
Dr John Dodds, Assistant Director General (Research)
Dr Mahmoud El-Solh, Drrector of InternatIOnal CooperatIOn
Dr Elizabeth Bailey, Project Officer
Mr V J Sndharan, Internal Auditor
Ms Houda Nourallah, AdmllllstratIve Officer to the Director

General and Board of Trustees

Government Liaison and Public Relations

Dr Ahmed El-Ahmed, Actmg Assistant Director General
(Government Liaison)

Fmance

Mr John E NOisette, Director of Fmance/Dlrector of
AdmmlstratIon

Mr Suresh Sitaraman, Associate Director of Fmance
Mr Edwardo Estoque, Fmance Officer, FmancIaI Reportmg
Mr Mohamed Samman Treasury Supervisor
Mr Issam Abdalla Saleh A El-Nagga Accountant

Natural Resource Management Program

Farm Resource Management

Dr Michael Jones Barley Agronomist and Leader
Dr Mustafa Pala, Wheat-based Systems Agronomist
Dr John Ryan, Soil Fertility SpeCialist
Dr Richard Tutwiler SoclOeconomlst/Anthropologlst
Dr Thelb Owels Water Harvestmg/Supplemental IrngatlOn

SpeCialist
Dr Abelardo Rodriguez Agncultural Economist
Dr Aden Aw-Hassan, Coordmator Dryland Resource

Management Project
Dr Michael Zobisch, SOlI ConservatIOn & Land Management

Speclahst
Dr Eddy De Pauw, AgroclImatologlst
Mr Wolfgang Gobel, Agroclimatologist
Dr Ahmed Mazld, Agncultural Economist
Dr Abdul Barl Salkllll, Agncultural Economlst-MRMP, Egypt

Liaison SCientist
Dr Hepmg Zhang, Post-Doctoral Fellow
Dr Trme Nielsen, JunIOr ProfeSSIOnal Officer
Mr Sobhl Dozom, Research Associate

Pasture, Forage, and Livestock

Dr Gustave Gmtzburger Range Ecology & Management
SCientist and Leader

Dr Ahmed El Tayeb Osman Pasture Ecologist
Dr Thomas Nordblom, Agncultural Economist
Dr Anthony Goodchild, Rummant NutntlOnIst
Dr Euan Thomson, Livestock SCientist
Mr Faik Bahhady, Assistant Livestock SCientist/Consultant
Dr Nabll ChaherlI, Post Doctoral Fellow
Dr Mustafa BouneJmate, Post Doctoral Fellow/Consultant

Pasture Crop-Livestock IntegratIOn
Mr Nerses Nersoyan Research Associate
Dr Tldlane Ngaldo, Post Doctoral Fellow
Dr Safouh RthawI, Research Associate
Ms MOllika Zaklouta, Research Associate
Mr Farouk Shomo Research Associate

Germplasm Program

Dr Salvatore Ceccarelli, Actmg Leader
Dr ViCtor Shevtsov, Barley Breeder
Dr Mustafa El Bouhssml Entomologist
Dr Osman Abdulah, Spnng Bread Wheat Breeder (seconded

from CIMMYT)
Dr Mlloudl Nachlt, Durum Wheat Breeder (seconded

from CIMMYT)
Dr Khaled Makkouk Plant Virologist
Dr Wilham Erskme, Lentil Breeder
Dr Ali M Abd El Monelm Forage Legume Breeder
Dr Michael Baum BlOtechnologlst
Dr Chrysantus Akem, Legume Pathologist
Mr Issam Najl, Agronomist
Dr Stefallia Grando, Research SCientist Barley Breedmg
Dr R S Malhotra InternatIOnal Tnals SCientist
Dr Mustafa LabhllIh, Post Doctoral Fellow
Dr S M Udupa, Post Doctoral Fellow
Dr Hala Toubla Rahme Actmg Sellior Cereal Pathologist
Dr Ashutosh Sarker Post-Doctoral Fellow

Lentil Breedmg
Mr Seld Ahmed Kemal, Post-Doctoral Fellow
Dr Wafa Chouman, Post-Doctoral Fellow
Mr Soren Jorgensen, JUnIor ProfeSSional Officer
Mr Mohamed Asaad Mousa, Research Associate
Dr Bruno Ocampo, Research Associate
Mr Fadel Afandl, Research Associate
Ms Blanca van Dorrestem, Vlsltmg Research Fellow

GenetIc Resources Umt

Dr Jan Valkoun, Head
Dr Larry Robertson, Legume Germplasm Curator
Mr Jan Konopka, Germplasm DocumentatIOn Officer
Dr Kamel Chabane, Post-Doctoral Fellow
Mr Bilal Humeld, Research Associate
Ms Siham Asaad, Research Associate



CommumcatIOn, DocumentatIOn, and
InformatIOn ServIces

Dr Surendra Varma, Head
Mr Guy Manners, SCIence EdltorlWnter
Mr MIke Robbms, SCIence Wnter/Edltor
Ms Chnstme Kalume, SCIence Wnter/Edltor
Mr Moyomola Bolann MultImedIa SpeCIalIst
Mr Nlhad MalIha, Manager LIbrary & InformatIOn ServIces

Human Resources Development

Dr Samlr El-Sebae Ahmed, Head
Mr Mohamed A Hamwleh, AdmInIstratIve Officer

(VISItors ServIces)

Computer and BIOmetncs SerVIces

Dr Zmd Abdul Hadl Head
Dr Muran Smgh, SenIor BIOmetrIcIan
Mr BIJan Chakraborty SCIentIfic ApplIcatIon Team Leader
Mr Gerard van Eeden, SCIentIfic Data Base SenIor

Analyst/Programmer
Mr MIchael SarkISSIan Systems Engmeer
Mr Awad Awad Data Base AdmInIstrator
Mr Alalll Mayoux, System Programmer/Network

Admllllstrator
Mr C K Rao SenIor Analyst/Programmer
Mr NIcholas Thomas, GIS Analyst

Seed Umt

Dr MIchael Turner, Head
Dr Samuel Bockan-KugbeI, Seed EconomIst
Dr Lahcen Grass, Tralllmg Officer
Mr Zewdle Blshaw, ASSIstant Seed ProductIOn SpeCIalIst
Mr Abdoul AzIZ Nlane, Research AssocIate

Personnel

Mr DaVId Martone, Personnel Officer

Farm Operahons

Dr Jurgen DIekmann Farm Manager
Mr Peter EIchhorn, VehlclelFarm Machmery SupervIsor
Mr Ahmed Shahbandar ASSIstant Farm Manager
Mr BahIJ Kawas, Semor Hortlculmral SupervIsor

Engmeenng SerVICes Umt

Mr Ohannes OhaneSSlan (Kalou), ElectrIcal/ElectronIc
Engllleer
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FacIlItIes Management Umt

Mr Khaldoun Wafall, ClVll Engmeer

Catermg
Mr Farouk Jabn Food and General ServIces Officer/

Consultant

Purcha~mg and SupplIes

Ms Dalal Haffar, Manager

Labor Office
Mr Marwan Mallah, AdmInIstratIve Officer/Consultant

InternatIonal School ofAleppo

Dr Thomas Taylor, Pnnclpal
Mr Anthony Brown, Deputy Pnnclpal

Damascus Office, Syna

Mr Abdul KarIm El AlI, AdmInIstratIve Officer

Beirut Office, Lebanon
Mr Anwar Agha ExecutIve Manager/Consultant

Terbol Research StatIOn, Lebanon
Mr MUnIr Sughayyar, Engllleer, StatIOn OperatIOns

RegIOnal Programs

North Afnca RegIOnal Program

TUnIS, TUnISIa

Dr Abdul Razzak Belald, SocIOeconomlst, Actmg
Coordlllator North Afnca RegIOnal Program

Rabat, Morocco (Camp Office)

Nile Valley and Red Sea RegIOnal Program

CaIro, Egypt

Dr Nasn Haddad Coordlllator NIle Valley and Red Sea
RegIOnal Program

Dr Scott ChnstIansen, Grazmg Management SpeCIalIst!
InternatIOnal FaCIlItator

Dr HaIlu Gebre VlSltlllg SCIentIst, Coordmator of the
RegIOnal Networks Project

Dr Mohamed Abdul Monelm SoIl SCIentIst
Dr Hamdy KhalIfa Water Management SpeCIalIst
Dr Mustafa Bedelr, SocIOeconomlst
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Dhamar, 'Yemen

Dr S V R Shetty Team Leader
Dr Mohamed Zamul Abedm Farmmg Systems SpecIalIst

West ASIa RegIOnal Program

Amman, JOt dan

Mohamed HabIb Hahla, Coordmator, West ASIa RegIOnal
Program

ArabIan Penmsula RegIOnal Program

Dubal, Umted Arab EmIrates

Dr John Peacock Coordmator ArabIan Penmsula
RegIOnal Program

Hlghtand Regional Program

Ankara, furke)'

Dr S P S Bemwal, Coordmator HIghland RegIOnal Program
Dr HabIb Ketata, FacultatIve and Wmter Bread Wheat

Breeder

Tehran, Iran

Dr Muhammed TahIr, Plant Breeder and Coordmator,
IranlICARDA Project

Ta~hkent Uzbekl"tan

Dr MekhlIs Suielmenov Central ASIa LIaISOn Officer

Latm Amenca RegIOnal Program

MexIco

Dr Hugo VIVar Barley Breeder and Coordmator,
Latm Amenca RegIonal Program

Research Fellows

Ital~

Ms Elena Iacono Durum Improvement
Dr CatIa StamIgna, ChIckpea Improvement
Dr NIcoletta PUCCI ChIckpea Improvement
Dr Roberto MancmellI ChIckpea Improvement
Mr Ra ed Badwan EconomIst

Consultants

Dr Hlsham Talas, MedIcal Consultant (Aleppo)
Dr Edward Hanna Legal AdvIsor (BeIrut)
Mr TarIfKayalI Legal AdvIsor (Aleppo)
Dr Ahmed El Ahmed Seed PathologIst
Dr Bassam Bayaa LentIl PathologIst
Dr Nour Eddme Mona Synan NatIOnal Coordmator
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Acronyms IBRD InternatIOnal Bank for ReconstructIOn and
Development (USA)

IDRC InternatIOnal Development Research Centre
ACIAR Australian Centre for InternatIOnal Agricultural (Canada)

Research (Australia) IFAD InternatIOnal Fund for Agricultural Development
ACSAD Arab Center for Studies of the And Zones and (Italy)

Dry Lands (Syna) IFPRI InternatIOnal Food Pohcy Research Institute
AFESD Arab Fund for Economic and SOCial Develop (USA)

ment (KUWait) UTA InternatIOnal Institute of Tropical Agriculture
ARC Agncultural Research Center (Egypt) (Nlgena)
AREA Agncultural Research and ExtensIOn Authonty

ILRI InternatIOnal Livestock Research Institute
(Yemen)

(Kenya)ASMSP Agncultual Sector Management Support Project
(Yemen) IMPHOS InstItut MondIaI du Phosphate (Morocco)

AZRI And Zone Research Institute (Pakistan) INIBAP InternatIOnal Network for the Improvement of

BMZ Federal Mmlstry for Economic Cooperation Banana and Plantam (France)

(Germany) INRA Instltut NatIOnal de la Recherche Agronomlque

CGIAR Consultative Group on InternatIOnal Agricultural (Morocco)

Research (USA) IPGRI InternatIOnal Plant Genetic Resources Institute

CG Consultative Group (USA) (Italy)

CIHEAM Centre InternatIOnal de Hautes Etudes ISNAR InternatIOnal Service for NatIOnal Agncultural
Agronomlques Medlterraneennes (France)- Research (The Netherland~)

InternatIOnal Center for Advanced Medlter- MRMP Matrouh Resources Management Project
ranean Agronomic Studies (Egypt)

CLIMA Center for Legumes m Mediterranean NARS NatIOnal Agncultural Research Systems
Agnculture (Australia) NCARTT NatIOnal Center for Agricultural Research and

CIMMYT Centro InternaclOnal de Mejoramlento de Malz Technology Transfer (Jordan)
y Tngo (MeXICO) NGOs Non Governmental OrgamzatlOns

DSE Deutsche Stlftung fur InternatlOnale OPEC OrgamzatlOn of the Petroleum Exportmg
Entwlcklung, Development and Cooperation Countnes (Austria)
(Germany) PARC Pakistan Agricultural Research Council

EC European CommiSSIOn (Pakistan)
ESCWA Economic and SOCial Commission for Western SADC South Afncan Development Commumty

ASia (Jordan)
FAO Food and Agnculture OrgamzatlOn of the

(Zimbabwe)

Umted NatIOns (Italy) SR-CRSP Small-rummant Collaborative Research Support

GIS Geographical Information System Program (USA)

GRDC Grams Research and Development CorporatIOn TAC Technical AdVISOry Committee of the CGIAR

(Australia) UNDP Umted NatIOns Development Programme (USA)

GTZ German Agency for TechmcaI CooperatIOn UNEP Umted NatIOns EnVironment Programme (USA)

(Germany) USAID Umted States Agency for International DeveIop-
IARCs InternatIOnal Agncultural Research Centers ment (USA)
ICRISAT InternatIOnal Crops Research InstItute for the USDA Umted States Department of AgrIculture (USA)

SemI And TropICS (IndIa) WANA West ASIa and North Afnca
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ICARDA Addresses
Headquarters, SyrIa
InternatIOnal Center for AgrIcultural Research m the Dry
Areas (ICARDA)
POBox 5466 Aleppo, Syna
Tel (+963) (21) 213433, 213477 225112,225012
Fax (+963)(21)213490,225105
Telex (492) 331206 331208 ICARDA SY
EmaIl ICARDA@cgnet com

City Office
Tel (+963) (21) 743104 748964
Fax (+963)(21)744622

Damascus Office
Hamed Sultan Bldg 1st floor Abdul Kader Gazam Street
Abu Roummaneh - Mallu CIrcle
POBox 5908 Damscus, Syna
Tel (+963) (11) 3331455 3320482
Fax (+963) (11) 3320483
Telex (492) 412924 ICARDA SY
E mall ICARDA-Damascus@cgnet com

RegIonal Offices

EGYPT
ICARDA 15 G Radwan Ibn EI-Tablb Str
POBox 2416 CaIro, Egypt
Tel (+20) (2) 5724358 5725785 5735829
Fax (+20)(2)5728099
Telex (91) 21741 ICARD UN
E mall ICARDA Calro@cgnet com

IRAN
Agncultural Research, EducatIOn & ExtenSIOn OrgamzatlOn
(AREEO), Mlmstry of Agnculture

P a Box 19835 111 Tehran Iran
Tel (+98)(21)2400094
Fax (+98)(21)2401855
E-maIl ICARDA-Iran@cgnet com

JORDAN
ICARDA P a Box 950764 Amman 11195, Jordan
Tel (+962)(6)825750 817561
Fax (+962) (6) 825930
Telex (493) 23278 ICARDA 10
E-mall-ICARDA-Jordan@cgnetcom

LEBANON

Terbol Office
ICARDA Bekaa Valley, Terbol Lebanon

Tel (+961) (3) 211553
Fax (+961) (3) 598008
E-maIl ICARDA terbol@destmatlOn com lb

BeIrut Office
ICARDA Dalla BU1ldmg 2nd Floor, Bashlr El Kassar Street
POBox 114/5055, BeIrut Lebanon
Tel (+961) (1) 813303
Fax (+961)(1) 804071
Telex (494) 22509 ICARDA LE

MOROCCO
ICARDA B P 6299 Rabat-Instltuts Rabat Morocco
Tel (+212)(7)675496
Fa~ (+212)(7)675496
Telex (407) 36212 ICARD M
E mall ICARDART@maghrebnet net rna

MEXICO
ICARDA clo CIMMYT Lisboa 27 Apartado Postal 6 641
MeXICO 06600 D F Me~lco

Tel (+52)(5) 7269091
Fax (+52)(5)7267559 7267558
Telex (22) 1772023 CIMT ME
E mall CIMMYT@cgnet com

TUNISIA
ICARDA B P 435 El Menzah 1 1004 TUlllS Tumsla
Tel (+216)(1)232207 767829
Fax (+216) (1) 751666
Telex (409) 14066 ICARDA TN
EmaIl ICARDA-Tums@cgnet com

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@cgnet com

u~ITEDARAB E-MtRATES
ICARDA APRP POBox 13979 Dubal U A E
Tel (+971)(4) 230338
Fax (+971) (4) 247501
E-maIl J Peacock-t@cgnet com

UZBEKISTAN
ICARDA P a Box 4564 Tashkent 700000 UzbekIstan

YEMEN
ICARDAIAREA - Yemen Program P a Box 87334
Dhamar Yemen
Tel (+967)(6)500768 500684
Fax (+967)(6)509414 509418
E mall APRP Yemen@cgnet com

Sana a
Tel (+967)(1)417556



The CGIAR Centers
The ConsultatIve Group on
InternatIonal Agncultural
Research (CGIAR) IS an
mformal associatIOn of pub­
hc and pnvate sector mem­
bers that supports a network
of 16 mternatlOnal agncultur­
al research centers The
Group \\ as establIshed m
1971

The World Bank the
Food and Agnculture
OrganIzatIOn of the UnIted
NatIOns (FAa) the UnIted
NatIons Development
Programme (UNDP), and the
UnIted NatIOns EnvIronment
Programme (UNEP) are
cosponsors of the CGIAR The Chairman of the Group IS a semor official of the World Bank, which provides
the CGIAR System with a Secretariat m Washmgton, D C The CGIAR IS assisted by a Techmcal AdvIsory
Committee, with a Secretanat at FAa m Rome

The miSSIOn of the CGIAR IS to contribute, through ItS research, to promotmg sustamable agriculture for
food security m developmg countnes InternatIOnal centers supported by the CGIAR are part of a global agn­
cultural research system The CGIAR conducts strategic and applIed research, with ItS products bemg mterna­
tlOnal publIc goods, and focuses ItS research agenda on problem solvmg through mterdlsclplInary programs
Implemented by one or more of ItS mternatlOnal centers, m collaboratIOn With a full range of partners Such
programs concentrate on mcreasmg productIvity, protectmg the environment, savmg bIOdIVersity, Improvmg
pohcles, and contnbutmg to strengthenmg agncultural research m developmg countries

Food productivity m developmg countries has mcreased through the combmed efforts of CGIAR centers
and their partners m developmg countrIes The same efforts have helped to bnng about a range of other bene­
fits, such as reduced pnces of food, better nutntlOn, more ratIOnal polICies, and stronger mstltutlOns CGIAR
centers have tramed more than 45 000 agncultural sCientists from developmg countnes durmg the past 20
years Many of them form the nucleus of, and prOVide leadership to, natIOnal agncultural research systems m
their own countries
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I ';pmeless cactus plantatIOns on degraded lands can prOVide feed for hvestock and reduce sod erosIOn
2 A trammg course m seed economics m EthIopia
3 Lentil mtercropped WIth sugarcane m Banglade~h

4 Three generatIOns of a farmmg family With their umque Jumper tree m Samarkand Provmce
UzbekIstan

5 Adoption of ICARDA s hvestock management practIces has helped farmers m northwest Syna to
Increase sheep productIOn Includmg these trIplets

6 An ICARDA SOClOeconomlst (left) mtervle",s an agnculturallabor contractor m Syna
7 Firewood collectIOn contnbutes to desertIficatIOn but ICARDA s work on rehablhtatIOn of

degraded land can offer a solutIOn
8 GIS and remote senSIng for agroecologlcal charactenzatlOn
9 The ancient JaswUl ~ystem of water harvestIng m TUnISIa
10 Gene mappmg at ICARDA for resIstance oflentll to dIseases and cold

InternatIOnal Center for Agncultural Research III the Dry Areas (ICARDA)
POBox 5466 Aleppo Syna Tel (963-21) 213433 213477 225112 225012 Telex (492)331208 ICARDA SY

Fax (963-21) 213490 225105 744622 E-maIl ICARDA@cgnetcom
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