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?he diverse projects carried out by the Cereal Impxmmmt Frugram 
vnre oriented tmmds assisting r a t i d  prcqnms to increase 
m c t i v i t y  and yield stability of barley, d m  Wt, and breed 
wheat, particularly in rainfed areas. Ihe oamodity f a  of projects 
within the Program w a s  maintained, but the hqmrtance of the uniple 
farming systens present in WANA were wnsidered as prqject was 
fcarmlated. Gne of tbe Frcgram's strorg points is the dti- 
disciplinary apprmch wployed in cereal irrprovmmt. Breeding, 
agronany, crop F W i o l w , ,  patJ+w, =hlw, grain quality. 
b io tedumlq  ard interachon with rational prcgrrms a m  welded 
together into an integrated team. In addition, other 1- prograns 
such as the Genetic Resounms Program, the F a n  Resource ~ ~ r r t  
Program, the  ad legume Inpmatent ~rcgram, and c m p i x ~  Swices 
r m t r w  in  various ways to the Cereal Prcgram's mseard~ effort. 

A major 1987/88 activity for the C e r e a l  Prcgram, as w e l l  as for 
the rest of I-, w a s  the seoMd evaluation by an erternal revia, 
panel called in TAC te rminolq  the mtsrml Review (EFft). 
Over the past year a select panel of TAC appointed scientists examined 
the Prcgram's activities, achievenents an3 projections. lbeir review 
effort admimted in an intensive series of disa~ssions a t  Tel Hadya in 
J m  1988 with scientific and m g e m n t  staff. We in the Cereal 
Program greatly appreciated this w r t u n i t y  to review in-depth aur 
activities and to receive wnstructive suggestions for further 
ek3edvors. W e  were especially gratified that the panel recognized the 
fu l l  sweep of Cereal Frcgram ormtributions to -1s researh ard 
h i r i n g ,  emxmging staff and manag& to continue for the mst 
part in the diredim already charted. We have embraced the EFft 
panel's major r c m m m b t i m  to define and strengthen ax aulent 
collaborative project with CDWT with the aim of p m i d i q  NXiS with 
the benefits of Ism onpleumtary international centers. A new 
agrewent has slh%qmtly been mched between 1- and ,zlmrfT for 
collaboration in cereal in the WANA region. lbe agreement 
w i l l  allow the efficient use of E I A R  resources for increased benefit 
to NAILSs. Ihe agreement includes the wing of a third CnMYT wheat 
scientist a t  1- and the inplatentation of a new system of wheat 
gernplasn distribution in WANA. Wheat gennplasm derived f m  ICARDA 
A l e ,  and CDWT, Mexico, w i l l  be p l e d  in joint s a e d n g  nurseries 
t o b e d i s t r w f m I ~ t o N a R s s i n W A N A .  

'Ihe major acflievemts of the Cereal Prcgram in 1987/88 are 
highlighted hereafter. 

-lhe Prcgram wnth163 to refine breeding philosophy ~IXI a m  
based on the idea that -lam for specific stresses is difficult  to 
identify unless the 6terterial unler -selection is to those 
stresses. ?mmg the finaings of the FTO?E%U were: 1) selectim 
p~ can be &de even in harsh envi&ts, 2)  the i den t i f io t im 
of ~ y s l o l c g i c a l  and mrpholcgical t r a i t s  associated with higher yields 
mder stress caditiow, and 3) water use efficiency can be boUl 
genetically ard agronanically &plated. 



Selection techniques and methcdologies were developed and 
Mined. Exauples are the different tiw of ss&q used to expce 
material wder selection to different stresses a t  different 
-logical stages and the use of exper* designs 
better suited to handle ern- variation. Another example is 
the use of nulti-location testing and selection to identify suitable 

for different emimmmts and to develop genetic raterial 
wrM lllQBased yield and pmlwtim stability. 

-In meeting the chllenge of harsh envimmmts the Pmgr.am 
inczeasingly used m o e s  and wild relatives, with a strong focus on 
the 'on and utilizatim of their variability. New accessions 
of m-&taneum, evaluated, vroe of whi& hold p d s e  for 
stressed envmnmmts. Efforts m evaluation, documentation, and 
utilization of dunnu 1-e~ and primitive f o m  of wheat expad63 t o  
cwer wild relatives of wheat such as Awilas and other members of 
Triticeae. traitspecific germplasm of dunnu wheat was 
mided to evaluators in national P- throuFPl a network of - - 
b t i n g  institutions. 

. 

-IIE effectiveness of 8 bmzdhg strategies were  pmven by the 
increasing frequency of qeznplasn selection by W for different 
ag-mealogical conaitim and fanning systeum, particularly i n  WANA. 
-tely 32 barley, 26 dunrm wheat, and 30 bread wheat varieties 
are h m n  to have been r e l d  by NAF6 by using CP gemplasm (Table 
1). The release of Cham 3 (Xorifla) , a dunnu wheat identified by Syria 
as an hpxved variety for the B zone w b r e  a locally adaptzd landracz, 
Haurani, has been sucoessfully grwrn for marry centuries, was a major 
ad-iiewuent and indiotes the suaxss of 8 kedng wlcsqt ty  for 
severely sbYs€d em' 

-wing 1987/88=' @ysiolagy research was -iderably 
strengthened with the objective of v r t i n g  kedng progrmrs in 
selection methodologies for abiotic stresses. Work on gas-exchange of 
barley and wheat genotypes uoder dmurplt consistently showed that 
barley has a h i m  water use efficiency than w h a t .  A strong positive 
oxmlation between M 3  disc~hi.mtim and yield was f d  for barley 
c R n o h r a e s c n u m u n d e r ~ s t r e s s .  Zhistechnicrueisbeimfurther - a- 

~ a s a ~ t w l f o r c e r e a l ~ i n d r y ~ .  An 
intenmticml svnoosim. "Inmrwim Winter Ozrmls  Under T€merature 
 an^ salinity &,ll'mt&r 26-27. 1987 was organized in bord~ba, 
Spain. 

evaluation of about 2500 barley genotypes in +Are 
envhamenk a m f m  for the third ozmeative "PP* 

x t  thre  my be a txade off betvAen yield potential m 
favorable d t i m  and yield mder stress conditions. aE b r e d g  
strategy follared by the barley project, a c h  is based on different 
plant dmracteristics for stress and nr=derately favcaahle conditions, 
has therefore been assolidated. 

-Mts in dunnu bheat breeding showed that dluqht tol€carCe can 
be inproved withcut reducing yield potential. Under dry dti01-6, a 
longer peduncle length appeared to be a desirable trait .  In bread 
kheat bmzdhg, the use of a modified bul)r u e t h d  ccupled with uulti- 



location testing allowed a strong selection pressure for di- 
resistanoe in early segregating q e n e r a t i ~ .  As a result the level of 
s t e m r u s t a n d y e l l w N s t r e s l s t a n c e m a d v a n c e d l i n e s h a s ~  
ocnsiderably qgra&d. 

- W o r k o n h a p l o i d ~ u s i n g a n t h e r c u l ~ a n d t h e ~ ~  
tedmique was initiated i n  mllatoration with advanced institutions in 
Fraru= and Japan. ~ a c i l i t i e s  for in vitro tduligues were developed. 
An H, buUxsum nursery initially rmprised of 206 accessions was 
established. 

-A breeding W q u e  based on primordim darelolmnent and other 
sueenbq mtkds for mld and dmurplt tolerance was developed to 
m t e  Nrwed gemplasm for high alti- -. An I n t e r n a t i d  
sympcsium on Winter Cen?als and Fmd FrCXkddon in High 
Elevations Amas of West and ard North Africa was held a t  
Ankara, wkey in ~ u l y  6-10, 1987. National participants frrm 
camtries with major high a1titui-s areas to develop an3 
participate i n  a netvnxk of cereal hpmvmrk for such areas. 

-Several barley and wheat gemplasm pools resistant to a major 
disease, such as yellm N&, tunt, Septoria or scald were developed. 
Genotypes with rmltiple disease resistanoe vere identified and made 
available to NAR5. Seedling screenirrJ techniques were developed to 
detect partial resistance to scald and barley leaf stripe. Work on 
seedling screenircJ for disaase is being eqanded with the availability 
of mntrulled envirament dmnhers. 

-Genetic stoc)cs possessing resistance to wheat stem sawflies, 
a@&% and Hessian f ly w x e  d l e d  for use in crossing ~cgrmrs. 
Wtmrkinq efforts with n a t i d  program scientists in the N i l e  Valley, 
North Africa, SutrSaharan Africa, and West Asian countries were 
inproved. 

-The evaluation of quality parameters (for food, feed, and straw) 
was considerably refined and &nm#bnd. Methaiolcqies were 
standardized and made available to NAPS. 

-The damrrl for international nuseries continued to increase as 
the quality and t y p s  of mrse r ies  substantially inproved wer the last 
five seasons. Nursery reports becmne m x e  sqhisticated and 
i n f m t i v e ,  and were mcde available to the -ton mch earlier 
than before. W i n g  lines nardmated by national scientists were 
inclwkd in chsenmtion nuseries for the f i r s t  time. C l u s t e r  analysis 
and -ions were carried cut on grain yield data f m  regional 
yield trials to further aid b- target their varieties to specific 
ernrhmmmts. 

-Wing the season, 1- cenal scientists trained over 150 
national program participants in  specialized short oourses, irrlivichl 

or mte training, and i n  in-mmtry and 
residential murses. In addition, scientists fm the region visited 
the Pmgram for varicus periods. Wing the las t  five vearj, over 400 
NAB researchers particifitel in v a r i w c e r e a l  w - c a u & .  As a 
result of these k a h i q  activities, national scientists are 
increasingly bzmi lq  partnets in research and tectylolon, transfer, and 
there is an increasing rate of adoption of cur researrh P-, i.e. 



-The prosram developed subregional networks that c0ncmtmt.e cn 
@lens unique to each subregion. Such networks develop lead- 
and -ibility in the national pmqam and foster a mllatorative 
atmDsphere ammg them and with ICAROA. For ample ,  Cypus is ta)cin3. 
the lead in  identifying early barley and &rum wheat lines for areas 
w i t h  mild w i n t e r s  and low rainfall. Fgypt assums specific 
respc~lsibility for identi£ying a&id resistant genoplasm, an3 nnrkey is 
capahle of assrrming greater respmsibility in high elevation cereals 
research. North African, West Asian, N i l e  Valley, Arabian Peninsda 
and highlan% regional networks were initiated or strengthened. 

4'heze was a marked hxease in CP publications, and increased 
requests f a  Scientists to contrkute to -tional 
aslfererces. ?he Pmgram i tself organized several wor)cshops and 
jnternational syrrposia. As a result there is an increa~ing 
jnternaticnal reoognition of B's scientific contributions in WANA and 
in the scientific ammumi? a t  large. 

Ihe remainder of tlus docrrmMt reports detailed rsexd-~ lesults 
frm each project, ccncentrting on those derived hnbq the 1987/88 
w i n g  season. 'Ihis report M o z  constitutes an ' of the 
Propam's activities over the past season as wll as -?- 
a few selected topics. Tke  Pmgram's mllabcaative activities with 
N?SLS and irstitutims outside WANA are also described. 

Staff Chanps 

w i n g  1987/88 Dr. P h i l i p  hshems, formerly w i t h  the Plant 
Bre&hg Deparbnent of INRA-F?an?, joined the Cereal Pmgram on a 
biotechmlqy special project supported by the French Ministry of 
Foreign Affairs and the Ministry of Research and 'hchnolcgy. Dr. 
m m m c d  Tahir, the Prcgramps wheat b r w k r  for high elevations, left 
for a cme year &tical a t  Colorado State University in Fort Collins, 
Colorado, USA. Dr. Ardeshir B. mimnia, dunnn -lasin scientist, was 
  pointed in charge of a new project on the evaluation of wild 
~ t o I s  and primitive fonm of wheat. Ms. Rcsella F r a n d  w a s  
also appoint& to assist in the labratory work of this project in 
V i t e r b o ,  Italy. 

J.P. Srivastava 



Table  1. varieties released by natianal prcgraus as of Nov. 
1988. 

c=mw Year of release V a r i e t y  

==ley 
Algeria 
olina 
wPJ= 
Ethiopia 

Iran 
Jordan 

Mexico 
m?xem 

Saudi Arabia 
spain 
Syria 
mailand 

a 8302 
Gulf 



Algeria  

Cyprus 

4 Y P t  

Jordan 

IebaKn 
Libya 

Saudi Arabia 
spain 

Syria 

Sahl 
Waha 
ZB S FG1S'/IIIIC; CO 
Timaa 
wswria 
Kapsia 
sohas1 
sohas 11 
mi Suef 
was 
SaPfO 
skiti 
SamDs 
syms 
Korifla = Fetra 
a l a l n l = r n  

Belikh 2 
b a w i  
Qluodwa 
zorda 
Baraka 
Para 
mzan 
Marzak 
Wadhanak 
Celta 
T* 
castlco 
Heluio 
Cham1 
13ew 
m 
alalnl 
Cham3 
BahouM5 
Wzzak 
Susf bird 
mlci l i  



m l h e a t  

Algeria 

WPt 

Iran 

Yemen HR 

Setif 82 
W U Z O  
G i z a  160 
G i z a  162 
G i z a  163 
G i z a  164 
Sakha 92 
Dashen 
mtil 
Gara 
Iauos 
Pinics 
Am&thc6 
Golestan 
lrzadi 
aarab 
Salukn 
Quas 
Nasm = Jubeiha 
La8 = Fawa 
Zellaf 
Sheba 
Gerw 
Jada - 
SuUej 86 

Deteira 
Wadi El Neel 
Cham2 
Cham4 
Bchouth4 
ByM 
Marib 1 - 
Aziz 
muman 
Waf 
W/83/2 



Barley is the most inportant cereal cmp in unfavorable 
a v i m m m t s .  In developing camtries it is grown on ahout 17 millim 
ha, of which 75% are i n  West Asia and North Africa (WAN?+). Aamnlhg 
to "Aar idhre :  Towards 2000". it is ewected that WANA w i l l  be 
dmrackized by a gradual 6hift.f- direct-to injirect ccmmption of 
oereals. A s  a conseauenoe while the denmrd of oereals for focd will 
increase a t  the samerate as pqulation gmwth, the d d  for fee3 
( m y  barley) w i l l  increase a t  twice the rate of pqmlation grwM. 
-ley area in WANA is e q 6 z k d  to i7crease f m  12.7 million ha (1983) 
to 15.5 million ha by the year 2000 (Table 2).  About 50% of the area 
planted to barley w i l l  still be in envimmwnts where insufficient 
mois tu re  is the main l i m i t h q  factor. An a d d i t i d  25% of barley 
hectarage w i l l  be planted where excwive water arxl/or unsuitable soils 
are the main yield l imithq factors. 'Ihis leaves only one quarter of 
the total barley area where potential yields per unit  area may he 
attained. ?he relatively favorable area nw omtributes ahcs t  33% of 
the total barley proimtion in WANA (Table 3) ,  and by the year 2000 is 
expected to contribute more than 37%. 

mtside of WANA barley is an important cmp in the Andean Region 
of Iatin Amrica, in the Himalayan axmtries, in the Indian 
subcontinent, in China and Korea. In a l l  thce muntries barley is 
mdtly grown for human cammption. In Iatin America, barley is one of 
the fay crops adaptd to cultivation in the extensive highlands of the 
Sierra. It has wnsiderable frost tol- and is adapted to high 
altitudes and poor soils. In the Sierra, barley is grown by poor 
subsistence level fanners and is utilized as a basic focd staple by 
their families. Barley contributes 20% of the total caloric intake of 
thee people, txcmd only to potatoes (21%),  as  sham in scone Feruvian 
gXBlCmic sl.l?xeys. 

'RE d l  objectives of the barley h p m v e m t  project are: to 
increase barley prcduction and to assist the national prosrarrs in WANA - - 
and beycnl. achieve these objectives two major apprmches aze 
follared: 

1. Develqment and dissemination of germplasm and/or research 
methodologies, 

2. ccaairolous strerqthening of reemrh capabilities of national 
P- (W). 

Ihe two affaoaches are c c w p l ~  to each other, and depmlbq 
m the status of the barley resenh i n  different countries, different 
crmbinatiorrs of both a e c h e s  are often needed. We expect that, as 
national prcgr?mrs w i l l  kecme uo??= self-reliant, au assistance and 
interaction w i l l  be oriented tcurards the transfer of -1qies an3 
the fkwlqxnent of increashqly specific qenmlam. IXlrim 1987/88 we 
t q a n  to lnbdify ollr interact& i i t h  nati&tai 7 incim' those 
of Syria, MO-, pakistan ard Ethiopia by enuxrag~rg the d e w k q m t  
of natioml barley breeding prcgrams. 
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Table 2. -ley Area (1000 ha) in ~WNA in 1983 and in 2000 (m: 
"Pqridture: ?wax& 2000"). 

-logical NO. of Grcwirq 1983 2000 
zones* mays A r e a % - %  

Iml or Ursertain 
Rainfall (Arid UD to 179 6693 52.7 7289 47.1 
ard semi-Lid) 

Pmblem Areas >269 2311 18.2 3132 20.2 
(my sub-humid) (120-296)+ 

Nabxally Flcakd n.a. 675 5.3 1129 7.3 
(Moist sub-humid) 

Good Rainfall (Humid) 180-269 1552 12.2 2066 13.4 

Irrigated 
Total 

* As defined by FA0 Aqm-ecdcgical Zone Strdy 
+ Areas with soils mly margir!ally suitable 
n.a. = not available. 

Table 3. Barley p m i o n  (1000 t) in WWA in 1983 and in 2000. 

2qrxemlogiw.l No. of Grwm 1983 2000 
zones* rsrs P K d .  % m. % 

uw or Uncertain 
Rainfall (Arid up to 179 5931 43.7 9577 36.6 
ard semi-Arid) 

F?dJlem Areas >269 2593 19.1 5525 21.1 
(Dry =Jb-hdd) (120-269)+ 

Naturally ~locded n.a. 609 4.5 1280 4.9 
(Moist. sub-humid) 

Irrigated 
Total 

* AS defined by m~ ~gro-eoological zone Stuty 
+ - with soils d y  m~~~irally d a l e  
n.a. not available. 



In  the -&ion with naticmal pmgrams it is important to 
-te ard offer geed ard durable praiudx. Frequently germpl? (as 
a pxcduct) is not locally adcpted, d l e  techniques, ~ l o g ~ e s  ard 
strategies, i f  adequately teste3, are both q l i c a b l e  ard dwable. It 
is therefaxe inportant to maintain a s tnaq ,  solid research pmqam 
able to qenerate both germplasm ard mathdolcqies. 

To mpe w i t h  the diversity of envinnwltal wrditions where 
&ley is grcrwn, the barley inpmvenmt pject aims a t  tedumlqy 
developoent for: 

1) m t e  rainfall. 
z j  low rainfall, 
3) hiah elevation with climte. 
4) hi& elevaticn a t  low lati-. 

The activities of a l l  four Canpcnents have t m  major features: 1) 
t h q r a r e g e a r e d t o t h e h p m w m m t o f a ~ t y c m p i n a f a d q  
system umtext, ard 2) they are orierrted tcrwards genemticm of both 
germplasm and methodolcqies. 

MtS CWdined dur- the 1987/88 cmpp- - w i l l  be 
in five sections: 

1) Perfanfare of barley germplasm within ard ahside WAN?+. 
2) Evaluation ard developoent of germplasn. 
3) for mxka te  A n f a l l  areas. 
4) - for lcu rainfall areas. 
5) - for high elevation areas a t  low lati*. 

Ihe activities related to high elevaticn arsas with rmtinental climte 
w i l l  be reported in section 2.4. 

1. Wmnmane of barley germplasm w i t h i n  anl attside WYSL. 

A nu&er of barley lines have outyielded the naticnal check3 in 
w i d  Yield Trials fa r  k&h m t e  and low rainfall areas. 

?he average yield of the lines included in the R e g i d  Yield 
Trials for m t e  rainfall areas was 3% lower than the long-tenn 
&azk (8eecher) in 1985/86 and was 5% higher in 1986/87 (Table 4 ) .  'mis 
indicates that a larger nmhr of lines possess a him yield 
m i a l .  The lines sham in Table 4 significantly w i e l d e d  
(W0.05) the naticnal &wk in ccuntries such as Iran, Iraq, Jordan, 
lebanw, Syria, Algeria, Egypt, Momoco, Tmisia, Korea ard Pakistan. 

In the w i d  Yield Trials for low M a l l  areas the average 
yield of lines evaluated in 1985/86 was 15% lokw than the lcng-tenn 

(8eecher) but was 1.5% higher in 1986/87 (Table 5). ?he lines 
sham in Table 5 significantly rntyielded (Pc0.05) the national check 
in ccuntries d as Iran, Jordan, Syria, M o m ,  Algeria, Egypt, 
Greece ard Pakistan. 

In  additicn to the lines sham in Tables 4 ard 5 a mmker of other 
lines outyielded the national check. A 9 of the perfamrce of 
&ley lhes in different cumtries is glven m Tables 6 and 7 which 
shw that the nuuker of lines outyielding the rntional cfieck in the 



m3derate rainfall ry -as is larger than the mnnter of lines cutyielding 
the national &ezk in lm rainfall  envhmmmts. It shculd be noted 
that a nmker of l ines perfonwd well m i d e  the WANA region, in 
cumtries suci~ as olina and Korea. 

Table 4. EMomance of barley lines in the regional yield t r i a l s  
1985/86 and 1986/87 for mx%xate rainfall areas. 

Averaae Yield* 
1985/1986 1986/1987 

cI 08887/U 5761 - 5399 
SEA, 0013-245-35-0s 

xmg-term cttedc 3707 4612 

Average of all lines 3589 4860 

* 18 locations in 1985/86 and 22 lcratiors in 1986/87. 

Table 5. Womance of barley l ines i n  the m i o n a l  Yield Trials 
1985/86 and 1986/87 for 1m rainfall  areas. 

Averase Yield* 
1985/1986 1986/1987 

Lcaq-term cttedc 3856 

Average of all lines 3289 

* 25 laatiors in 1985/1986 and 22 locations in 1986/1987. 



Table 6. NU&X+Z of barley lines in the Regicnal Yield mials for mcderate rainfall areas which 
artyielded significantly the naticnal chec)r in 1986/1987. 

Algeria 3 13 As46/Aths*2 Sel, 2L-lAP3AFZAP1APOAP 
CI 08887/CI 5761 SEA-0013-24s-3s-06 

Esypt 4 9 Sa~fara-03 
As46/Aths*2 Sel, ZIr1AP3AP-2AP-1APOAP 

W i a  1 2 CaR3. Cr. 229//As46/Pm ICB78-0752-1APULPOAP 
Icmcm 
'Tunisia 
Iraq 
Ira.? 

lebamn 
Syria 
%key 
Korea 

Ethiopia 2 

S e l ,  2 L r ~ 3 A P 2 A F ~ O A P  

* E x c 1 ~  the dledcs. 



Table 7. N.mhr of barley l ines  i n  tlae Rqional Yield Tr ia ls  for  lau 
rainfall  areas which outyielded s iqi f icarr t ly  the n a t i d  
check in 1986/87. 

COUrrtry NO. of NO. of ~ e s t  l ine(s)  * 
locations l ines  ~ r o s s  mgree 

Algeria 
Esypt 
Mo- 

Iran 

Jordan 
Syria 

Qlina 
Pakistan 

WI229l/WI 2269 ICB78-0594-8APlAF-OAP 
Roho/Mazu~ka ICB77-0170-IAFWOAP 
lrIr25-84/A)(iki CYB-0165-14A-2A-1A-OA 
W I  2269 
Ha?Xd-O4 
lrIr25-84,fAkiki CYB-0165-14A-2A-1A-0A 
Mr25-84/Akiki 
lrIr25-84/Akiki 
Rohopazuaca ICB77-0170-IAF1APOAP 
Deir Alla 106/Cel IcEz'~-~o~~-~APOAP 
Rcho/Mamka ICB77-O170-1APy\pOAp 

* Excluding the *. 

2. Evaluaticm and M c p m t  of gerqhsm. 

Ihe type of germplasm evaluated during 1987/88 a t  the A l w M  
projed is sumwized i n  Table 8. 

Table 8. Barley b e  rmterial evaluated during 1987/88. 

Materials No. of laa t ions  
Entries 

- - 
(n-m) - 10817 

I n i t i a l  Yield Trials 1650 
h-el- Yield Trials 720 
Pdvanced Yield Trials 400 

R q i d  Yield Trials 60 

lkl ( * n ) ,  eouiaer ( n - n )  
Bcuider, Breda.Te1 nadya 
Bcuider, Breda, lkl Hadya 
Bcuider, Breda, lkl nadya*, A t h a l a s s a ,  
'Erhl, -, Ie Kef, Perugia 
muider, Tel Hadya, A t h a l a v a  
muider, Tel Hadya, A t h a l a v a ,  Terkol, 
Perugia, Catania 
EZdder, Breda, lkl Hadya, Atha l a s sa ,  
'Erhl, Perugia, Catania 



As indicated in the Table the project used the same sites as in 
the past F. &%=st of the early generation m k  is mrductd in the 
A l p  p r o v m  (Bouider, Breda and Tel Hadya) , while the more advanced 
m&id is te&d &a pmsressively nuaker of locations. 
OUler logticas, reported in the Pathology Section, provide in fomt im .. 
on reaction to diseases. 

Zhree major climatic events cflKacterized the 1987/88 crqping 
seascn in the three sites in A l e  province: 1) the unusually him 
rainfall, 2) a cold spell a t  tillering stage, with minimno W t u t - e s  
ranging frrm -7.4% a t  Tel Haciya to -11.5%at Bouider, and 3) terminal 
drcught and heat stress caused by hot winds ciuring the last week of mil. 

'Ihe f i rs t  event had negative effects on the work for low rainfall 
areas, which were partly cmpmated in the advanced lines by 
in fomt im -ted by late planting (mil 16, 1988) a t  Tel Hadya. 
'Ihe semrd event was useful to screen for cold tolerance a t  early 
stages of growth, al- it did not seriously affect yield. W e  third 
event, which led to premture desiccation of a nmber of genotypes, 
made it impcssible for the f i rs t  time in the last four years, to 
harvest the yield t r ia ls  a t  Breda. 

Saae methcdological changes w e r e  either i n t r d w d  or inplemented 
in 1987/88. meSe include: 

a) the bulk peaigree method of selection has teen mcdified as in3j.cated 
in the 1987 F r c q a m  R e p *  (m. 25). 

b) the techniaue of late vlantim a t  Tel Hadya was further improved W 
delaying tie planting bate to mil 16. --re, whereas this 
technique was previously used only for advanced lines, it has nar 
been extended to the F2 segregating m a t i o m .  This a l l 4  the 
identificatim of s p r w  habit seqreqants in sprins x winter 

c) the modified aucgnented design, previously used for the Initial Yield 
hials a t  a l l  three locations (see Table 8),  was substituted by a 9 
x 9 sinple lattice desig-n a t  Bcuider. 

d) a rmch wider use was lMde of the sunmer nursery, a t  -1, not only 
for y t i n g  pplat ions ,  but also for rapldly increasing head 
sele=tlcas m the bulk peaigree method. 

e) we started to a system by which in the near Mure we w i l l  
have a full selection hi6t.o~ for each line reachhq the advanced 
yield trials. lhis should further i yuw our ability to canpare 
the efficiency of different selection criteria. 

f )  a red nursery, the "Barley Breeding Stccks" was established which 
includes a t a ~ t  550 genotypes divided in 13 gmups aocording to one 
major chamcteristic (e.g. earliness, yield ptmtial, Wt 
tolerance, mld tolerance, resistance to specific diseases, et~.). 



Ihe plrpose of this is to prwide NAPS with lines p3ssessji-q 
a high m i o n  of a glven character as pawrtal imterial. Ihe 
rolrjery, or vif i c  g rcu~s  within the nursery,, will be distr- 

q x m  request. m e  rmposition of the nurs !y  unll be dmmp3 as new 
genotypg wlth better expression of a particular character beoDme 
available. 

T k e e  points of lmte in the evaluation ad develqment of germplasm 
vere: 

a) The improved characterization of photqerial res~rcolse and 
ve.rnalization rqukmnt 

b) Ihe identification of geratypes aabinirq p-te grcwth habit ard 
earliness 

c) Identification 4 utilization of gemtyps resis- to Barley 
Yellw V i r u s  (BYW) . 

kbtcprial ard vernalization requirement 

The chmcterization of the barley germplasm for t+oth to 
Fhatoperid (PR) and vernalization requirement (VR) IS an important 
step in tailoring breeding material for specific agmecolcgical zones. 
'I% aim of this dmracterization is to kncu both PR ard VR bef- 
pmaoting genotypg to hte rmt id  nurseries, rather than to select 
for m i d  insensitivity and spring types. Nation31 progz7ms 
located in high elevation with mntinental type of climte or in dry 
amas with cold winters can usefully qloit the photoperid sensitive 
andwinter types geznplasnpool. 

&ley is a qvantitative long day species (responding to short 
nights) which is affected by short-day-vemalization, and therefore the 
assgswlt of FR can be done only in relative terms unless a specific 
evaluation is c v ~  owering a wide range of photqxicds. 

cxlr preliminazy infomtim on FR ad VR of lines evaluated in the 
navanOea Yield Trials was derived f m  the late planting (April 16, 
1988) at T e l  Hadya, and f m  Ciano (Wxioo) at 27O 29'latitude. MBan 
tapxatums at Tel  Hadya after April 16 were never belcw 9% and 
therefore gadqpes with samz degrees of VR were not txpztd to head. 
A t  Ciano  there are about 35 days with m i n h  tmpzra- below 5% 
with an absolute minimrm of -1% (H. Vivar, pers. amnu7ication) ard 
therefore genotypes with VR are expdxl  to W d  unless they have scm 
degree of photcperid sensitivity. TIE caparison of days to heading 
betteen Tel Hadya late planting ard Ciano was used to classify the 
arhranced barley lines into four grcups (Table 9). 

Within the limitations of this classification it was f d  (Table 
10) that 81.4% Of the advanced l h  are spring types and that 18.6% 
are winter types. Fmtkmmre 67.5% of the lines are ptwbpxicd 
irrsensitive ard 32.5% are @mixperid sensitive. 



Table 9. Classification of advanced barley lines in relation to 
photcpsricd respcose (FR) and wxmlization requiremMt (VR) . 

VR Tel Hadya late planting(1) Ciano (2) 

Insensitive - 
Insensitive + 
Semitive - 
Semitive + 

Early 
Late 
==lY 
late 

W l Y  
==lY 
Late 
late 

(1) Iate genotypes are those that rwained in vegetative stage or 
pd c e d  few heads per plot. 

(2) late genotypes are thase with more than 95 days to heading. 

Table 10. Photoperid reqmme and vernalization q k e m n t  of all 
advanced barley lines ( ~ 3 6 0 )  and of those selected in 1987 
under severe stress conditions (~112). 

Vernalization Reaction to selected in 1987 
requirement photoperid N % under stress conditions 

N % 

Winter Type Sensitive 48 13.3 12 10.7 
Winter Typ= Insensitive 19 5.3 8 7.1 
SpringType Sensitive 69 19.2 10 9.0 
Spring Type Insensitive 224 62.2 82 73.2 

Table 10 also shows that selection under severe stress d t i c m s  
(selection for grain yield at Bauider in 1986/87) did not alter the 
fmquencies of spring (81.2%) vs. winter types (17.8%). w e r  the 
112 lines selected in 1986/87 at Eadder had a 1 m r  fzquey of 
@mtcpricd sensitive genotypes (19.7%) than the total popllatlon of 
aavanced lines (32.5%). llm-efore there is no evidence that the use of 
ecuider as a selection site for stress conditions, might alter ule 
corposition of ICARm's barley germplasm towards types that are 
Fhotoperid sensitive and require vernalization. 

Early and pmtrate gem@pes 

In m t  of the barley germplasm w l y  heading is associated with 
erect growth habit while pmtrate habit is fan3 assoziated with late 
heading, often w i t h  a vernalization requirwent. In envirmrmerrts with 
cold winters and tenainal dmoght stress, genotypes d i n i n g  a 
prustrate gruvth habit and early heading cculd have an advantage. A 



prcstrate growth habit, if asyriatd with ~arly growth vigour, bwld 
allm a rapid grau7d ower and consequent reduction of the amunt of 
water lcst bv evarnration. while earlv headim would ensure a drm&t - - - 
eral" mechanism. 

In the 1987/88 we identified 10 cwubws (three in the 
Yield Trials, kd 7 in the ~ n i t i a i  ~ i z d  kids) that d i n e d  
PK6trat-S qrcwth habit and early headiq (Table 11) when mrpared w i t h  
the Prestrate landrace Arabi Aswad and the very early cultivar Harual. 

Table 11. Barley genotypes ambining pmstmte grwth habit and early 
heading in the advanced (BPLP) and initial (BIT) barley yield 
trial 1987/88. 

Material nayS to ~rrwth ~rrwth cold 
Headiq Habit(1) Vigcur(1) tolerance(1) 

1 = erect (or good vigour or cold tolerant) -5 = p ~ s h a t e  (or 
v i m ,  or cold susceptible). 

Ihe three lines identified in the Txbmcd Yield Trials (0.8%) 
also had a growth vigcur m i a t e  between A. Aswad an3 Harual, 
althaqh they are cold susceptible. These three lines headed in the 
late planting at Tel Hadya and also headed in C i a  (Kexiw) 
Holetta (Ethiopia, 9O latitude) irdicating that they are -1od 
bsmsitive and do not recplire vernalization. Ihe seven lines 
identified in the Initial Yleld Trials (0.4%) had a better gmwth 
habit-ear1ines.s ambination and were close to A. Aswad for both gmwth 
vigour and cold tolerance. No infomtion is yet available on either 
vernalization requiranent or @mtcpricd respcolse of these lines. 

BYIN resistance 

lhrcqh collaboration with Dr. K. l&kkwk (Germplasm 
Pmgrrrm) and of Dr. A. Ccaneau (Canada) 8 barley lines were identified 
as reliable and consistent souroes of BYW resi-. F a r  of these 
lines were included in the &lev Crossim Block for 1989 and have 
ahS&y  be^ used to prcduce 30- F1 durG 1987/88. F2 segregating 
mDulatirms derived fian these crmses will be artificiallv m a t e d  
i t - ~ l  and also gram in a in ~orocco to -&crease the 
frequ~cy of BYW resistant plants with different genetic ba-. 

S. Ceocarelli 



Breeding barley for mAerate lainfall ateas has f a r  mjo r  
caprents: 

1) Breeding for disease and insed resistance, 

2) Breeding for 1-N resistance, 

3) Breeding for hi* grain and straw yields, 

4) Breeding for tolerance to short term fluctuations in 
emrimnumid conditions. 

Iheeding for disease and inse5z resistance 

Tkee mjor  diseases, W e r y  mildew, scald, and net blotch, 
constitute the bacWxne of the disease resistance breeding efforts. 
Selection for other diseases such as rusts (yellcw, black, and brown), 
smts, barlev strice. and BYW is also oracticed whenever it's - .  
-&e. 

Plans for breedim for h s ~ &  resistame. in maerat ion with the 
cereal entooologist, h& heen developed. wheat stem sawfly and Hessian 
f ly w i l l  he the two mjor  insects to breed for. Lines Sawing 
resistance to wheat stw sawfly w i l l  be included in  the crassing block 
this season. 

Padery mildew 

hta f m  the Aivanzd Yield 'Trials as w e l l  as f m  F3 families 
(2308 families) shaw that twz-mw barleys are more resistant to pdeq 
mildew than the six-mw barleys (Figs. 1 and 2 ) .  Pdditioml efforts 
w i l l  go into qgraaing the six-mw barleys for pdeq mildew 
resistance. 

Scald 

Figure 3 shmm that six-mw barleys are more resistant to scald 
than -TOW barleys. In this  case, the +TOW barleys w i l l  d v e  
mx-e attention for scald. Data f m  F3 families (Fig. 4) which were 
ar t i f icial ly inoculated (see Patholcqy Section for details) &awed that 
the early fami l ies  are mre resistant to scald than la te  or medium 
maturing types. Table 12 gives the pedigrees of the ~arliest and the 
rmost resistant families. meSe early resistant families w i l l  he 
examird in nure detail in 1988/89 in the Fg generation (F4 generation 
was carried out in the sunmer nursery). 



Table 12. Pedigree of the earliat ard mcst resistant F3 families to 
scald. 

ID/~67//Asse/Nada/3/As46/Aths*2 
Pal. 16&/3/M67-18/Ml4//B/Apr0/4/ 

Iris/5/ra,m86/~opal~s' 
Cr. ll5/For//Deir Alla 106/3/As46/Aths*2 
Cr. llS/Por//Deir Alla 106/3/Matmn-05 
Cr. llS/Por//Deir Alla 106/3/~atnan-05 
c0rp.m. 229//As46/ho/3/Rrar 
Giza 121/CI 06248/4/~1C65//11012-2/3/ 

Api/CM67//n~/Apr0/5/Aths 
npi/CM67//Mcoa/3/DI//Asse/QI65-IW-8/4/ 

Assala-02 
Arabi Aswadj3/0P/Zy//Alger/Union, 385-2-2 
Arabi Aswad/3/0~/~y//alger/Vnim, 385-2-2 
Arabi aswad/3/0~/~y//Alger/union, 385-2-2 
ID Atl/an59-3w-B//= 
Arar-03 
Arar/Riham+Ol 
Chg (CI 10114)/8colgie//Arar 
Baaia/4/1~60l8lo/~ulia/~3~&62-201-44/ 

Cl 02274/5/aadia//CM67/Gva 
AthS/AY36 
Rihane03/4/Lth/3/N@//Pro/l1012-2 
Arar//BC/Ihs 

Net blotdl 

rats on net blotch fm Cyprus (Fig. 3) indicate that additional 
breeding effort for net blotch resistance is justified as the best 
yielding lines in Cyprus shar scrme susceptibility to this disease. 

Ihe disease situatim of the Advanced Yield Rials is slmrmrised 
in Tables 13, 14 ard 15. ~t appears that a m&er of lines d i n e  
resistance for at least two diseases. Anong these lines, the hiqhest 
yielding are included in the crossing block to upgrade disease 
resistance (Table 16). 



Disease Score (0-9 Scale) 

Fig. 1. Reactim to pdery mildew of the admmd yield trials (360 
entries). hta wllectea in the greenhouse at  -1 Hadya. , 

Disease Score (0-9 Scale) 

Fig. 2. Reaction to pdery mil- of Fj families (2308 families) a t  
Tel m. 



Disease  Score (0-9 S c a l e )  

Fig .  3 .  R e a c t i o n  to scald of the advanced yield trials (360 e n t r i e s )  
at Tel Hadya 

Disease Score ( 0 - 9  Scale)  

Fig.  4.  Ileaction to scald of the F~ f a m i l i e s  (2308 f a m i l i e s )  as 
smupea bymturity. Tel Hadya. 



Table 13. Di- performanoe of the M v a x d  Yield Trials (360 
entries). Mnmer ard % of lines with a smre of 3 or 
less (on a 0-9 scale) a t  different locations. 

Diseases locaticas No. Lines % 

Fmde~~ mildew(~3) m o u s e  (a) & mmia (m) 145 40 

sca ld  (sc)  el mdya (mi) & rn 75 21 

N e t  blotch (NB) C y p n ~ ~  1 & CyFaus 2 (CYlKY2)& TCN 103 29 

PM Qi, 'M, CYl, CY2, & 'Xi?.' 97 27 

SC Qi, Breda, CY1, CY2, & IVN 56 16 

IM & sc Al l  locaticas 7 2 

IM & NB Al l  locations 

X & N B  A l l  locations 

PM, SC, & NB A l l  locatiolls 

Table 14. Disease performance of the selected parental lines fmn the 
(% of the selected lines with a soore of 3 or less on a 

0-9 scale). 

Diseases % 

Pordery mildew 

Scald 

Net blotch 

Fc4&ry mildew and scald 

Emdeq mildew an3 n e t  blotch 

Emdeq mildew, scald ard net blotch 



Table 15. List of the highest yielditq and most disease resistant 
lines fran the advanced yield trials. 

M e  16. List of the selected lines f m  the advanced yield trials 
with resistance to pa*jery mildew, scald ard net blotch. 



Diseases and yield perfomdme of selected parents 

Thirty lines were selected from the Key locations Disease 
~ursery (see Patholagy Section) to be included in the crossing block 
for uFgrading disease resistance of the barley gennplm. Both the 
disease perfnmmxe and yield levels were acolsidered during the 
selection of these parents. mildew data were  mllected from 
the and the field a t  Te l  Hadya, from two locations in 
Cyprus, and f m  'Tunisia. scald data were colleded from Wl Hadya, 
Breda, two locations in Cyprus, and m i s i a .  Net blotch data were 
collected f m  two locations in Cyprus, and f m  Tunisia. Yield data 
were collected f m  the Pdvanced Yield R i a l s  (Tel Hadya, Barider, 
Cyprus, Terbol, and ~ m o o o  with dab f m  ~ m o o o  based cnly on a 
visual sel&ion). A m q  these lines, 74% had a yield equal to or 
superior to that of Rihane-03 in at least one location. Sev* 
pramt produced as rrmch as or better than Rihane-03 in two locations. 

Breeaing for ldqing resistance 

O r e  of the major problem of the barley prcduction under 
relatively favorable growing ccnditions is lodginq. St iff  straw ard 
short stature are the two major t r a i t s  used to breed for lodging 
resistance. Both of these t r a i t s  can affect straw feeding quality 
and/or total b iaa~ss  pmduction, and therefore these two traits need to 
be m i p l a t e d  taking into acccunt the value of barley straw to fa- 
in WLWL. Depending on when it oocurs during the qmminq seascol, 
l-ing can reduce yield, decrease quality, ard make &ca l  
harvesting difficult. Lak~irg resistant parents were included in 
crossg to be evaluated as F2 familiffi in 1988/89. 'me Mvamxd Yield 
hials were also screened for lodging resistance in both Tel Hadya ani 
Momxn and the lines for the observation nysery for the m t e  
rainfall areas were selected am3-q the mcst 1odglI-q resistant ones. 

In segregating m a t i o n s  (F3-F6), the tall lodging prone 
families were elhimted. K c s t  of the selected families were among 
those presenting an intenndiate height. 

Yield potential and high bicmass prdxztion 

In the m t e  rainfall areas grain and straw yield determine the 
suooess or the failure of a new variety. High yielding l h  should 
always mXe a sizeable cmpment of parental stocks. Selection for 
high biological yields and high harvest indices, or selection for 
higher biolcqical yields while mintdining hazvest indices constant 
w i l l  result in hi* grain ard straw yields. For 1988/89, 15% of the 
F2 families are labelled as high biomss families. Efforts were mde 
t o  d i n e  high til lering opacity with lodging resistance. Also 33% 
of the F2 families are labelled as having high yield potential, disease 
resistance, mainly against p d e r y  mildew and scald, ard good 
adaptatim. 'Ihese families resulted from crosses between selected 
lines f m  the i n t e n m t i o ~ l  nurseries for high yield capscity across a 
wide range of envirorrments and the disease resistant mts (seleded 
f m  m). 



Bredbg for short tenn fluctuations in envircmkmtal d t i m  

merate-rainfall areas have a less variable rainfall pattern than 
drier areas. Hadever, there are always &ares of hav- fluctuatims 
in the environnental d t i o n s  (drmqnt, heat, mld, etc.). 'me 
breeder should always try to find a way to cope with these types of 
fluctuations. 

AlthouFpl the hledge in this area of is rather limited, 
oxperation with the crop @rpiolqist will be helpful. Fmn the 
bzxding pint of view, utilization of traits such as tiller- 
plasticity, height stability, as well as uskg the best lines f m  the 
intenntioml nurseries ard some of the lan3races as sources of 
tolerance to these flubtiom are being owsidered in the p m .  
At the present stage of the program, four of the hest performing line5 
acmss a wide range of envimnmmts ( Rihane03, EFf,/Apn, Assala-04 an3 
Ar46/Aths*2) were used in cmsses to try to inap>3rate tolerance to 
short term fluchations in the envirrmment. '%is is based on the idea 
that these lines, given the wide range of environoents to which they 
were exposed, mst have - i d  some stress at certain stages of 
their developerit. 

me Rihane story 

Rihane-03, a well perfomkg barley line across differerrt 
envirorments, has been evaluated on on-fann yield trials in Syria for 
three years (Table 17) and has proved to be an cutstarding line. In 
1987/88 Rihane-03 had a grain yield ranging from 3800 to 5940 )EFClha 
a- ten locations in Syria. lhs average yield was 4660 kg,bl.  

Table 17. Grain yield (kg/ha) of Rihane-03 in amparison with Arabi 
Abiad. 

1985/86 1986/87 1987/88 Average 
(8 locations) (7 locations) (10 locations) 

Rihane-03 2302 2636 4659 3199 

Rrabi Abiad 2124 2211 3716 2684 

Rihane-03 ranked first in eight c u t  ten locatiwrj an3 secord in the 
other t m  locations. Gn the average, Rihane-03 prcdwd 125% of the 
yield of the local check Arabi Abiad, and 117% of the yield of Furat 1, 
an inp,roved check. ~ihane-03 is also used as a referenoe line in 
segregating popllations and yield trials. All data collected thus far 
on this line indicate that Rihane03 is an cutstanling line. Seed 

for this line were received f m  different courrtries in the 
region, and it is being considered for release by different prcgram. 



The mjor objective in breeding for lar rainfall areas is to 
stabilize yield in thcse envimmmts where barley is the d y  possible 
cmp, and whe?a barley plantd in oonjurction with livestock husbandry 
(mainly 4 1  mnhmts) is the major and often only w i b l e  famiq 
-. 

lb min bmedhg methcds are being used in this myment: the 
bulk-piigree method to handle inpmved x inprwed, uprove3 x 
landraces and lardmces x laniraces cnsses, and puce line selection 
within l-. In addition he are also evaluating the role of 
mtrtures to assess the rule of genetic -ity as a genetic 
mgflanigm to stabilize grain yield over time. 

Rvee major sources of gernplasn are being used, Mmely imprared 
ge1&5c material, local lam3racg and Iiombm vulcrare ssp. srxoltaneum 
(= go- mmtamm). ?he &ts of the 1987/88 season will be 
slmmarized urder the follaving headings: 

a) Effect of selection under dry mnditions on yield potential, 
b) Evaluation and utilization of l m o e s ,  
C)  Evaluation and utilization of Hodem mxbneum gemplasm. 

Effect of selection under dry conditions on yield potential 

Results obtained durim the cawicus three -im seasons have 
Watea that yield potknial -(defined as yiely a mns& 
emrircment) is a Door selection criterion to identifv useful -lam 
for stress'envi&mnts. lhis mlies to other c&ps suchg &am 
wheat (Nachit, in press) and -1 millet (Bid* & El., 1987). 

nE unusually high rainfall during 1987-88 offered the possibility 
of further wifying this finding by analyzing the yield potential of 
barley lines that were selected during 1986/87 (a very dry season) for 
qzain yield stress diticns. 

nE 360 lines in the advanced yield trials (Table 18) gave the 
hi- average yield in Cyprus (5008 m), and the lowest at Bouider 
(2910 m). 

Table 18. Average grain yield (kg/ha) of 360 barley lines evaluated €it 
five locations in 1987/88. 

Iocation Average* Range 

Figures follumd by the same letter are not significantly 
different (P < 0.05 based cm L.S.D. test). 



'Ihe tcp indivichal yields here remrdd a t  Cyprus and Tel &&a 
w i t h  8uo kqha ard 6849 k@a, respxtively. Ihe+efore the yields a t  
these ism locations were asand to be a gexl estimate of the yield 
potential of the m a t e r i a l  in the advanced stage of yield testing. 
Table 19 shows the amprison !=&heen those lines in the advanced yield 
trials that were selected in 1986/87 on the basis of different 
selection criteria,  d y  earl-, grain yield a t  mder or grain 
yield a t  Breda. 

Table 19. Effect of different selection criteria on yield potential 
(Earley Pdvanoed Yield Trials, 1988). 

Ma-ial NO. of 
lines a CWrvs 

Mean Ran3e Mean Range 

Selected a t  W d e r  112 4659 2524-6320 5070 1928-7876 
in 1987 

Selected a t  Breda 92 4240 2745-6251 4965 1948-8044 - - - ~ ~ ~  ~~~ ~ ~ - 

in 1987 
Earliness in 1987 97 4905 2830-6848 4970 1948-8120 
Tc&l 5% for grain 18 6084 5828-6849 7445 7112-8120 

yield in 1988 
Best- 5446 5678 
RpAation man 360 4388 2402-6849 5008 1928-8120 

* -3 a t  Tel Hadya ard Hanml a t  Cyprus. 

l?r= lines selected a t  W d e r  in 1987 had a wide rarqe of grain 
yield both a t  Tel Hadya and Cyprus ard they included a mmJ3er of lines 
rhicfi were in the top 5% highst y ie ld iq  lines. Although as a grsup 
l h  sel& mder severe stress d t i c n s  have a relatively lad 
yield potential urder high rainfall conditions, the reduction in yield 
potential varies greatly f m  line to line. CM of the l h  selected 
in acuiaer durirq 1986/87, abxt 30% yielded n u r e  than 5tt/ha a t  M 
Hady, and 25% yielded mre than 6 t/ha a t  Cyprus in 1987/88 (Table 
20). 

Earliness is often referred to as a mdxdsn to escape both 
-t and yield. Iimever, same of lines sel& in 1987 for 
earliness had the hiqhst grain yields a t  either ?kl Hadya (where they 
escepea the effect of hot w i n d s  during grain fill ing) or Cyprus durhg 
1987/88. Ihe peaigree of the lines hhi& were sel& a t  Barider in 
1986/87 ard there amrng the t q  yie lcbs  in Cyprus in 1987/88 is given 
in Table 21 together with their grain yield corpared with three 
inemved ckcks. 

'Ihese results indicate that selectim for grain yield wder severe 
stzess and for early kadhg dog not ~-unessarily raixe yield 
potential. Because of the climate during 1987/88 it was not pa;sible 
to asseas the actual perio- mder stress caditi- of the lines 
salezt&atWclerorLhedainthepreviau;cro~pingseason. 



Table 20. Frequency distr ibution of grain yie ld  urder favorable 
conaitions of barley lines selected in  86/87 under severe 
stress. 

W l e  21. Barley actvanced lines selected a t  d d e r  in 1986/87 w i t h  
hicJh yield potential (Grain yield a t  Cyprus). 

Grain yield W 

Lignee Ul/Arabi Abiad 7182 Winter 
1-1-0642-10AFL5AP-OAP 

lhmal-O2/Arabi Abiad 7876 Winter 
IcB82-1022-3AWSH-OAP 

M-02/3/0~/zy//Alger/rmim, 385-2-2 7172 Winter 
1-3-1552-OAP 

earrte 025/~rabi  Abiad//Iris/a 01507 7234 Wins 
1-2-0313-4APOAP 

spring 

W/Arabi Abiad 7109 Winter 
ICE81-0431-LAP-mOAP 

-03 5390 
Kantara 5509 
Hannal 5678 

hraluation ard Util ization of Landraces 

l h e  main djective of this ac t iv i ty  was to develop and test wrk 
models with l a a l l y  adapted aittivars which mi@ be used by natianl 
prcymm w i t h  their own adapted gen~lasin. 



Iardraces are still widely grckm in mny dry areas where they 
appar to be w e l l  adapted to local oorrlitions, are relatively stable 
and in areas where both grain and s t r a w  are used as animd feed, are 
utilized by f m  for their feeding quality. 

'Ihe in i t ia l  step in the evaluation and utilization of 1-c!s 
was to assess the amxvrt of variation for mqAmlogical arrl a?mnmic 
dmracters as hell as for disease resistance and to deterrmne the 
extent the m i c  diversity available within lardraoes is useful for 
breeding puposes. Adivity was mainly cmamtmted on the two widely 
grown Syrlan l&-, Arabi Abiad and Arabi Aswad. 

I n  1984/85 a sample of 420 single-head pqenies  (cut of a 
COllEztion of 7000 lines) was evaluated a t  Breda, and the results 
shewed that the two l a d n o e s  gram in Syria are highly variable. In 
fact a l q e  diversity was both between a r d  within collection 
Sites for mqholcgical cbmcbristic (=li & &., 1987) a r d  
fordisease resi- (van Ieurea.). 

Ihe information generated led to m s  on h m  to ut i l ize  
adapted gemplasm in  a breeding program in different ways, (Ceocarelli, 
1984) : 

1) release of the highest yielding lines as varieties, after testing 
their stability in  different em- (locaticns and years), 

2) utilization of fllperior lines as parents i n  the w s ~ ~ i n g  prqr?m 
to intrcdue additicslal desirable characters in an adapted g d c  
backgrauxl, 

3) evaluation of mlti-lines hilt with a variable nuni=er of pure 
lines to a d e v e  a better of relatioFship hetween 
m i c  he teqemi ty  and stability, 

4) evaluation by the cereal @-ysiolcgists of lines &cuing extreme 
expressions of mecific a t t r i h t e s  tut similar for others to 
G t i f y  the adapthe role of specific mqh+ysiolcgical traits 
in a given d i n a t i o n  with other traits, i n  stress em-. 

All the f a n  Kpr0adE.S have been *l~nented ciuring the last f a x  
years, althuiyh the f i r s t  m e m b g U  results of the mlt i l ine  qmacfi 
w i l l  be available only a t  the end of 1989. 

Ihe first m c f i  is abviarsly the  prick^& my to utilize 
r e d l y  available genetic diversity and to identify superior geratypes 
for stressful emirmnrPnts. An exanple of the potential of this 
m c f i  is given by Tadmor, a pms line selected fmn a sanple 
collected a t  T a h ,  near P a m .  Table 22 smnmt-izes the results of 
three yea?s testing in the on farm verification trials in the third 
stability zone of Syria (< 250 ma a n n u l  rainfall) where mztmr has 
aJtyieldea A. Aswad q i a l l y  under hiqhly stress oorrliticms. Tacbror 
w i l l  be evaluated again ming 1988/89 in the an-farm verification 
trials for zone C in Syria. 



Table 22. Gra in  yield (lq'ha) of !lWnwr rmpared with Arabi Aswad. 

Material 1985/86 1986/87 Mean of 1987/88 
(6 locaticars) (6 locations) 1986/87 (9 locations) Mean 

l'ahx 2206 866 1536 2459 1748 

Arabi Amad 1941 798 Xi70 2430 1665 

L.S.D. 0.05 142 TLS 119 ns 11s 

Since the mts generated tmn the evaluation of a d l  ~ a p l e  
of the whole collection were e?mnagirq it was decided to exploit the 
genetic value of the 5444 llnes still available frpa the original 
collectim. So fax 2408 lines fmn lardmces have been evaluated (Table 
23). 

Table 23. Ntnaber of lines extracted fm landracg an8 evaluated and 
utilized since 1984/85. 

Muat ion  of pue lines 400 1379 609 - 
\ \ \ 

Selection and vield testins \ \ \ - Initial yikd Trials - \ -656 -609 
- Preliminary Yield Trials 173 1 3 7 2  - lrdvanced Yield trials 87 8 

Utilization in acses 
-cresses 86 168 682 

- F1 62 86 168 682 - F2 24 62 86 168 

In 1987JSB 372 lines were tested in Frelimin4ry Yield Trials ard 
609 in Initial Yield Trials. An additional 1336 iws were plarrted a t  
TelHadyatoincmaseseed. 

As already menticme3 unusually high rainfall in 1987/88 exertd a 
negative effect on the work for lcm rainfall area. Therefore only 
results on cold tolerance and yield ptential  w i l l  be presented. 

In tlae Preliminary Yield Trials (Table 24) 59% of l-ce lines 
were cold tolerant (scored 2 or less) with 0.6% in irrproved 
germplasm. 



Table 24. F m q w x y  of mld tolerant lines i n  tm different types of 
gernplam (Barley Preliminary Yield Trials-aouider 1988). 

No. Fresuency of oold 
tol& lines* 

* Lines with an average -re of 2 or less in a 1-5 scale. 

In the Initial Yield Rials (Table 25) adapted genrplasm had an 
average s m ~  of 1.8 f m  1.0 to a mximm of 3.8, while the 
~~ IUJE~  gemplasm was in general more mld susceptible w i t h  an average 
SOD= of 3.0. 

Table 25. Cold damage (man and rarqe) at Bouider of inprov~d gemplasm 
and 1-a in the barley initial yield trials 1987/88. 

Cold h a e  
Material n Mean =We 

-3 
na?aml 
A. Aswad 
A. Abiad 

LaN3mces mllected in Syria had a higher level of mld tolerance 
( m l e  26) than J d a n  lamkacs. Within Syrian lardraces the 
h i m  frequency of rnld t o l d  lines was faud in sarrples collected 
in the Gezira area ard in the SteFpe. rrsSe results clearly indicate 
that Syrian laidraces are irrportarrt sances of mld tolerance. 

pcpllaticns, but not when shqle lines extracted £ran lamIra- are 
evaluated. 

Yield data f m  the Preliminary Yield Rials (Table 27) ard the 
Initial Yield Trials (Table 28) indicate that the ave?zqe yield of 
landraoes as  q a p  was lmer than the grain yield of mnvent id  
gemplasm, M that it was p i b l e  to identify lines f m  lacdmces 
that w i e l d e d  the best check in Tel Haiya. 



W e  26. Frequency distrikuticn for mld damage saxe* in k&acs 
collected f m  different areas of Syria and f m  Jordan 
(earley Preliminary Yield Trials. b d e r  1987/88). 

Area of Origin n tolerant wd. t o l e  susceptible 

Gezira 144 92.4 7 .6  0.0 
Central 15 46.7 46.7 6.7 
NorthWest 53 60.4 35.9 3.8 
Scuth 23 34.8 56.5 8.7 
Steppe 34 82.4 17.7 0.0 
Josdan 82 1 .2  20.7 78.1 

tolerant (score = 1-2) 
W u m  tolerant (score = 2.5-3.0) 
stw@jble (- = 3.5-5.0) 

- 1 ~  27. Grain Yield (man and range) at 'I'd &&fa & Emider of 
iwmVd genp1aSm and of lan3raoes in the barley pliminary 
yield trials 1987/88. 

Material n Mean Ranse Mean 

Rihane03 
nanrd 
A. Aswad 
A. Abiad 

Table 28. Grain yield (nwn and range) of i n p m d  genoplam and of 
1- in the barley initial yield trials at Tel Hadya an3 
Breda, 1987-88. 

Material 
Tel Hadva Breda 

n Mean Ranse Mean Range 

-03 
nannal 
A. Aswad 
A. Abiad 



Evaluation a d  Utilization of Hordem vulaare ssp. mmtanem 

Hordeurn wlaare ssp. smntamm is the wild -tor of 
cultivated barley. In barley b r e d q  the use of the species as sanre 
of resistance to pxhy mildew, Nst ard scald has been repeated by 
many authors. It has been indicated that the species also can 
ccmtrikute useful genes for other attributes. 

Al- E. might  be expzted to have a m i a l  in 
ccmtributing useful g e ~ ~  in barley breeding for dry -, as 
nqgested by its distribution in the driest areas of the Fertile 
Crescent, the species has never been investigated as a s c a r e  of 
genetic variation for drm$~t resistance M m s .  S h  a 1- 
variability for a series of cfiaraders has been f d  between as well 
as within accessim, the use of the already available collections of 
E. socntaneum shculd go tiuaq31 the follwiq stzp: 

1) -&ion of plre lines, 
2) evaluation of plre lines for e c a l l y  us&A 

dmacbzs aml identification of prormslng gemtypes, 
3) use of selected lines in cmsses with d t i v a t 4  barley, 
4) utilization of segregat* mations in wnventianl or 

non umventioMl methods. 

A collection of 215 lines (5 lines for each of 43 accessions of 
B. soontaneum was evaluated under controlled ccolditions for the 
follming characterr: wleoptile length, & of seminal roots, 
maximnn length of seminal rwts. A large variability was cbserved for 
these chmcters (Table 29) . 

Table 29. Sane mrpholqical differences H o r h m  vulcare an3 
Ho- Zw&%E!m 

?he i n p m  of a 1mg wlgptile has heen reported by Acevedo 
(1986) ard it is interesting to note ti?at al- the average 
wlgptile length of _H. sDontaneum does not differ frun dtiMted 
barly, there vrere lines of B. scrmtaneum with very lcq wleoptiles (up 
to a maximnn of 81.7 inn) . 

H. had leu ard lonpr seminal roots than cultiMted 
barley. ~t is hem that maniplation of the mot systan has also been 



Fanposed as a possible avenue in  breeding fo r  tolerance to eeve~= 
mistrne stress. In barley as in other cereals seminal roots al-2 
m i b l e  f o r  the initial absorption of mistun and m y  function 

the l i f e  of the plants. Under drouFplt or other stress 
d t i c n s  the adventitious roots often do not develcp and plants  m y  
ma& maturity graying only on their seminal roots. passim (1972) 
has shavn that in wheat gmwing p r e a a n k a t l y  on stored water a high 
hyd?aulicresistanceinthesahinalrmtsystem,abtainedbydeQeasing 
tk mm33er of seminal rwt axes, is an advantage. With this i n  mind, 8. 
6Pcntaneum wm be an useful souroe of a low nunher of seminal roots. 

A subset of 55 lines fo r  the same collection was a l s o  evaluated a t  
&&K the 1987/88 cropping SeaSOn in p l o t s  of 6 rows a t  30 on 
spacing, 2.5 m long, using a sinple lattice design 8 x 8 (55 lines + 9 
8. vulqare chec)cs) w i t h  tm replications. mta were recorded for the 
following chracteEI: cold damage, growth vigour, days to heading, 
length, pkncle length, peduncle extrusion, straw yield,  and protein 
conterrt. 

Table 30 shan the means and ranges f c r  the dmracters chewed on 
the 55 lines of 8. and the 9 barley cultivars. In general 
8. socntaneum had 1- ea r ly  growth v i g o r  than cultivated barley, 
al- lines w i t h  gccd growth v i g m  were also m. Earliness 
evaluated as days from sowing to spike extrusion indicates that cm 
average B. mmtamm d id  not d i f f e r  from 8. vulaare. but  that within 
the species very ea r ly  typg are available. Nine lines s igni f icant ly  
earlier than Hanml ( the earliest check) were identif ied.  A posi t ive 
associat ion between peduncle length and gra in  y ie ld  under stress 
arditicpls has al- teen faund i n  dukum wheat (Nachit, 1986). It was 
therefore interesting t o  f ind  a large nunher of lines w i t h  an 
e x c e p t i d l y  long peduncle as w e l l  as w i t h  a high port ion of the 
@urde cutside the f l ag  leaf .  

Table 30. Differences btwm Hordeum vulsare and i%z&zem 
(Barider 1987/88) . 

characters 8. (1~65) B. vulgare (n = 9)* Best 
Mean Ranp ~ e a n  Range 8.- 

cold d?mqe 3.0 1.0- 5.0 3.7 1.5- 5.0 TadmDr 
Gmwth v i g a n  2.9 1.0- 5.0 1.6 1.0- 2.5 W 
Kays to heading 141.8 131.5- 152.5 141.1 138.5- 145.5 ILarmal 
m l e  length 44.2 32.8- 50.3 23.5 20.3- 32.1 Ribane03 
m l e  extru. 18.4 8.2- 26.3 4.4 1.0- 10.5 -3 
straw y ie ld  (t/ha) 4.4 2.8- 6.5 5.1 4.1- 6.1 Tachnor 
s t r a w  protein (%) 5.1 2.7- 7.0 3.5 2.8- 4.7 A. Abiad 

* Harmal, Rihane-03, lrantara, Arta, Tachnor, SIB 39-10, SIB 39-60, 
Arabi Aswad, m a b i  Abiad. 

For the first time we evaluated both straw yie ld  and straw protein 
mrtent. Carpared with the best chec)cs (Tachnor f o r  s t r a w  y ie ld  and A. 



Abiad for s t r a w  p?mbi.n asltent) , sane lines of H o d a m  had 
either a slightly larger straw yield or an -y high straw 
protein omtent. Altho.qh very preliminary, thge data my Offer 
additional justificaticn to the use of 8. swntmem. 

Amcng several factors that rmtrihte to lcw &ley p?xdudicm i n  
the region cutside of WNA, the most frequent pmblems are poor 
agrcswmic practices and susceptibility of oannercial varieties to 

-. 
Largescale barley p x x k a s  in EoJador an3 Colaabia often 

cultivate barley for the malt- industzy. lhey use +xu fungicide 
applications to control stripe rust and leaf rust. aE cost of the 
Weal is equivalerk to 20% of the tatal cost of pxcdwticn. Small- 
scale peasant fanners do not use meal rmtml due to h i s  high cost 
ardtolimitedaooesstocredit. 

k i n g  the past five years, the I C A l U Y / m  Barley Prcgram has 
hwzprated genetic resistance to six diseases into barley gemplasm: 
stw, leaf, an3 stripe rusts, scald, net blot&, and barley yellow 
hrarfvirus (Bmq. 

lke intmduction of nultiple disease resistarce follmed a 
steprise w, where f i r s t  a tenplate was built  with mterial 
resistant to scald and leaf rust, w i t h  suhsequerrt resistancg being 
hmprated later. 

In 1988, Ecuador and Bolivia, IXY cumtries of the Am%m Pegion, 
are yield-- praoisiq barley lines that sIxa.4 uultiple disease 
resistanoe in national t r ials .  

Prelhiraq resul ts  in Eaa&r shovRd that three sister lines 
orbhted fmn the -. Lignee 640-l- ( W P ) ,  amcng 
the t c ~  five yielders in the national test. Caw sister line IS a ffrm 
date for release as a variety after another year of mtimal 
testhq. Caw ha of seed is being immasd this fall .  

Zhe develcpmt Of the LigmepKbrpran  ( W P )  lines clearly 
s k w m g j o r a s p c t s o f  themethodolcgyusedinthe~aogrma: 

1. a oad,ht icm of high-yield ard diseass resistance tra i t s ,  

2. rmltiple disekse resistance. Ihe I.p//T lines are resistant to 
three diseases: scald, stripe Nst, an3 leaf Nst, 

3. s~i~erior levels of resistamx were- by- different . . 
resistance genes for a given diseass, for exanple stripe rust 
rpsistanu? genes originated f m  all the three pwRs (Lignee 640, 
E3zker an3 Teran). Scald mistance genes u x l d  be traced back to 
E3zkerd Teran, 

4. mPbjnation of high yield and mlt ip le  disease resistance with 
tol- to acid soils, 



5. close cooperation with national m. w lines s e l a  
as F5 by Emadorim barley workers f m  gemplasm sent f m  Mexiw, 

6. the lines are cvrrently being orcssed to enhance the resistance 
to sten rust. 

'Ihere are fcur factors that have played a big role in the 
develqmmt of hi@-yieldi~q, disease resistant barley qemqlasm. 

1. 'Ihe wide use of the tcp cress methcd which allows the &ination of 
several disease rssistanoes, 

2. 'Ihe availability of locatiors that have favorable ago-climatic 
mnditiors for d i e a s e s  developnent, 

3. TIE ability to &velop artificial epidemics of different dkeases 
um%x field M t i o n s  that a l low for effective selection, 

4. 'ltuo generations of breeding per year where alterate selection is 
dcne in the field. For exanple, during the winter cycle, plants 
resistanttoleafard~rustareselected. meseplantsarethen 
planted during the sumner cycle where plants resista;k to scald, net 
blotch, and strips lust are selected. 

A s  a d t  of this b* effort, there an? mw different sets 
of advanc& lines with rmltiple disease resistance available (Table 
31). 'Ihis qanplasm is olrrently being sent upon request to 
==Pram. 

National pmgrans are irrterested in barleys developed by the 
1 - m  prosram tecause they have f m  that the disease 
resistance in the qemplasn has solved their particular problem. A 
-1e of exanples illustxate this. 

Nepal barley p m b t i o n  is a t  risk mainly 6ue to stripe lust. 
Nepalese barley workers have f d  stripe rust resistant lines readily 
available frcm the IwCDKxT Program. 

scientists have f m  an increased marker of lines w i t h  
g c d  resistance to scab ard Barley Yellcv MDsaic (ByM), both important 
barley diseases in the Yarq-Ze Basin 

Most encuuaging, W e r ,  are the x s u l t s  abtained by national 
barley workers, who reported on the yield per£o- of sme advanced 
lines sent to them in the 9th International Barely Yield Nursery. 'J3e 
Mts crnfh previous data showing that barley lines developed far 
Iath America have a wide spectnnn of adaptation a t  yield levels of 3.5 
t/ha ard atove, cutyieldhq, in mcst locat im,  the best national chec)c 
(Table 32). 



Table 31. ~requency of d t i p l e  disease resistance in U75 advamd 
barley lines fmn Mexico. 

D i s e a s e  mnbination NO. resistant lines 

Five Diseases: 
P G + F s - H i - R S - P  

Table 32. Y i e l d  perfonn?rce of Gloria/cX@ "S" lines in the 9th IEYI 
as canpared to national chec)cs durirg 1 9 8 7 .  

Y i e l d  ( t h a )  
Gloria/cX@ LocalCheck:Nauf= 

GE- 
Wey 
Tunisia 
Algeria 
Ethicpia 
Fakistan 
N o m y  
Qlina 



Variety release 

Five varieties were released in three csuntries as direct 
htruktiws. Selections were mde in seqqat i rq gewraticns and 
=n+=-ybytheProgram. 

Pakistan J~u-87 
Peru Nam 87, UM 87 
?hailand m L d S e m a n g 2  

Yield test- of barley lines on a mtional scald i n  Bolivia, 
'Tanzania, ??mador, and Vietnam w i l l  result in the release of varieties 
in the near future. 

mits to enhance barley adoption 

Hull-less barley 

We pmiuCtion of hull-less, disease resistant barleys w i t h  large 
grains was rapidly obtained by using the s i n g 1 e - d  descent methcd. In 
1988, F6s w i t h  lamp, a t e  kernels ard tkmad-kernel weights up to 
68 are available. lhe hull-less lines were field-meened for 
resistance to st r ipe mst, BYLI, and scald. Unfortumtely, these 
selections s i m d  -ility to leaf rust. 
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2.2. ckmlm W E a t  Em3dng 

Ihe ciunmi wheat (Tritiann tuwidmo L. var breeding project 
a t  1- is a joint verbam between ICXW, ard CTMl'iT for the d z ~  
areas in the West Asia and North Africa HBditemaman region ( M I .  
Ihe drjective of the project is to assist  M a m t r i e s  to enhanm 
d"n,m wheat prdudion by developing inproved g ~ l ~ l a m ,  inpmi?q 
crcp v t ,  up7radin3. of manpcwer capabilities and developing 
efficient near& methcdolcqies. Pan najor agroclimatic zones were 
identified to reet the needs of the various dryland areas in the WANA 
region and an inP,med ciunmi &eat bredhg  ~ l c g y  was devised to 
met the a g r o c l h t i c  -1- of the region (AMual Reports, 
1985/86, 1986/87). 

In 1987/88 severe htmdttent draJFPlt and tenainal dmuFplt and 
heat stressg affeded cereal prKduction i n  Tunisia and Algeria khile 
Morocco and the Middle Fast  %ion recorded favorable rainfall. 
Hmever, only Mcmcw has a b m p r  cereal ~ a p .  Syria and other Middle 
Eastem cumtries heat during the *eat grain f i l l i r q  
period. ' h i s  rdmd grain weigh t  and size, and ccnsequently yield. In 
addition to abiotic stresses, wheat stan sawfly infestations were very 
high in  the Middle F a t ,  khile Hessian fly, septoria and leaf rust 
axwred in M o m  and the Western parts of A l w i a .  

Notable pmgress in increasing dryland dunrm whaat yields were 
achieved. lhis is reflected in the performance and releases of 
advanced am3 pranising dunrm wheat lines in the dry areas. Korifla %as 
l e l easdwrkrthenameCham3inSyr ia ,andBel ikh2 inLebanon.  In 
Jordan Korifla was also released for the dry areas under the nam 
Fetra khile Qlam 1 was released under the lmne Mam. In  Tunisia and 
Algeria Cm Rabi 9 and Kabir 1 are urder large scale testing. 

a) P .rg t k  genetic base of &nn u b a t  

Zhe genetic base of inpmed anmenial  dunrm wheat varieties is 
mnxm, particularly, with regard to biotic and abiotic stresses, 
Wity parameters, and earliness. merefore, follaring strategies - utilized to broaden the genetic base. 'Rpse are: 

Utilization of lardraces 

Prirty six crosses w i t h  lardraces fm North Africa ard 178 fran West 
Asia were u m k t d  to wmde resistance to s, cold, m t u r e  
desiccation, oomnon bmt and @ria tritici. 

Utilization of wild amer 

Qle hundred f i f ty  six cmses were mde between wild a m ~ r  (T. 
dicuxniaes) and dunnn wheat for impmving nutritional quality, 
resistanoe to yellcw   st and septoria t r i t i c i .  Back crossing to dunrm 
wheat was dCne to su~press - a l e  t rai ts .  



-heat relatives 

several cmsses with T. immacom, _T. m, T. ~&h&,!g T. 
a. 2. -, 2. becr=ticumLb~. -, 
w made. 

A poprlation us- the reamm-t selection methcd KS established. It 
is rmprised of parental material with high yield stability, and 
rmlti-biotic and abiotic stress resbtame. 

b) Genetic st& 

The estimate for heritability of vitrerusness was W t e  (0.489 f 
0.097). Results also irdicate that cytoplasmic *itime is 
inportant in kernel vitreousness (Nachit and Asbati, 1988). - 
?his activity is done in mllatoration with the f d t y  of iqriculture 
of the Uniwity of Amoan, Jordan. Results indicate that characters 
s h a i e d  in dimides x dunnn wheat crosses are quantitatively 
M i t e d  and influenza3 by both additive and ncaraddltive gene 
action. Ransgressive segregation was also cbemed for kernel weight. 
Bmad sense heritabilities wre estimated for fertile tillering 
ability (0.78 to 0.93), thousand kernel weight (0.74 to 0.94) and 
pmtein content (0.24 to 0.82). Qosses derived fmp dicocmides x 
durum wheat show high grain prutein omtent and a high mm&r of 
fertile tillers. 

A cluster analysis of testing sites supports the use of dcuble 
gradient (moisture, tmpmture) selactim txchnique develcped in the 
cbuum wheat project (ref. previous annual reprts). Table 33 shars 
the distrihfLon of dauble gradient testing sites in the diffemnt 
clusters. Early planting envimment has clustered with gmup 1, while 
late planting and Ere% clustered w i t h  gmup 2 where moisture stress 
and teminal stresses predmbdte. TertDl station clustered with the 
hi@ yielding m*. Tel  Hadya rainfed nomal plan- was 
grou@ with sites having continental climatic ccnditicns. 

d) Haploid hreedirrJ 

csossg with bread wheat cytoplasn, Aesiloas and T. dioamides were 
cumkctd for future study on regenexation of haploid plants thrcugh 
anthercvltureand-bultosumt€shnigues. 



Table 33. Cluster- of 38 testing sites using grain yield of 23 
dunno wheat lines (average linkage with -lation as 
distance m=asure). 

Uuste Site 

1 m.& (Iran), Si* (Egypt), Tkl IiadyW-1~ 
(suria), (Libya), Mallawi (m). 

11 Karaj (Iran), Debre Zeit (Ethicpia) , Mxu (Jordan), 
Tabu)r (Saudi Arabia) , Zahle (Lebanw) , 
( M D r a m )  Settat ( M o m ) ,  Jerez (Spain), Beja 
('Rmisia) Islamabad (Palcistan), Tkl Edya/Iate P l a n t i q  
(Syria), FEE% (Syria), Tessaloniki (w) . 

111 Farcbm (Iran), -cia (Italy),  l'e&d, (-) 
Bajadoz (Spain), obregon (Mexico), Izmir (Wkey), S. 
Be1 Abbg (Algeria), ELxlshker (Jordan), V i t e r h  (Italy) 
Santa -cia (Spain), Hchenheim (Gemmy) .  

IV m- Plant- (Syria), Gellin (Syria) sids 
(Egypt) , Le Kef ('IUnisia) , Alentejo (Portugal), 
-1 (m). 

v Khmub (Algeria), Cassacia ( ~ t a l y ) .  

Biotic Stressg 

D i s e a s e  resistance breedinq 

In 1987/88 the following taqeted crc6ses for disease resistance were 
0xduAd; 90 crosses for yel lm rust, 19 for leaf rust, 100 for s t w  
IUS~, 62 for septnria t r i t i c i ,  56 for mrm~n bunt , 2 1  for barley 
ye l lm &art virus (BYW) , 18 for pxday mildew and 107 for ml t ip l e  
disease resistance. 

A t  Tel Hadya/early planting, segregating m a t i o n s  were 
screened for yellow r u s t  resistance. FS, F6 an3 F7 generations shmed 
a hi* prcmtage of resistant m a t i o n s  ompxed, w i t h  the eKfy 
segregating m a t i o n s .  Similar trends a t  L a m  for @ria 
t r i t i c i  resistance was noticed, 78% of the F6 and FI generations 
showed resistance t o  septoria t r i t i c i .  Haever, in the case of 
@ria t r i t i c i ,  the percentage of resistant p p l a t i o l s  in the F3, 
F4 and FS was low i f  ccwpared with the yellow rust resistance levels. 
Nevertheless, the F2 generations exhibit a high level of resistance to 
septoria t r i t i c i .  This is a result of contimadly upgrading resistanm 
I~UU@I incorporation of resistant pawtal material frrm 
ladraces aM d i m i d e s  into advanced durum wheat germplasn. 



For sten rust, and root and foot rut resistance the segregating 
pqulations were screMed in lkbl durhq the sunmr plantmg. A x m d  
30% of the segregating popllatiors showed resistance to hoth diseases. 

Breedins for insed resistance 

aosseS for inset resistance were performed as follam: 2 1  for heat 
stem sawfly, 17 for aphid resistance and 47 for Hessian fly. Hessian 
fly resistance crosses were wde w i t h  Hgsian f ly  lhead wheat 
resistant lines in M o m  and need several back-ings to dunm 
wheats. 

bk6t of the achranced l ines of dunmwheat exhibit d i m  to high 
resistance to wheat stem sawfly urder natural infestations a t  Breda. 
Resistance to wheat stem sawfly is a m t l y  not cxmfined to stem 
solidness in dunnn wheat. Haever, several dunnn wheat l amdrac~~  fmn 
~ w e r e f ~ t o p 3 s s e s s s o l i d s t e n s a n d a r e ~ u s e d i n t h e  
cccyhq prcqam for wheat stens sawfly resistance. Incorporation of 
resistance to wheat stem sawfly f m  different sourog and w i t h  
d i f f d  resistanoe mechanisns are d i n e d  to develop stable 
resistance to this ins%=t for the dry areas of WANA region. I(heat stem 
sawfly resistance was mrderate, and pe i t ive ly  associated with plant 
vi- (+.25), t i l ler ing (+.23), nmbx of days to heading (+.56) and 
grain protein crmterrt (+.39). It was negatively correlated with plant 
heiqht (-.57), pdumle  length (-.47) . Zhe linkage between wheat 
sawfly resistance and lateness needs to be tauken in d e r  to develop 
early, resistant lines. 

Qosses with aphid resistant lines and Hessian f ly  resistant 
lines are still in the early segregating generations. Hcwever, 
adequate Hesian f ly  screening sltes near ICWDA's base breeding 
prograrrs are still lacking. Sites a t  lattakia and lkbl are presently 
in use. 

AbioticStressg 

Breedins for dzwmht resistance 

In this seasw, dmuFplt limited dunm wheat production in WNA 
particularly in the eastern Mqhreb. Grain yield redudion due to low 
mi* and premtm desiccation during the grain f i l l ing  pericd was 
esthted a t  50% in Alpria and 80% in Tunisia. 

Rainfall a t  ICARDA's dry site research stations (Breda and 
Bouider) was very hi* oconpared w i t h  the long-term average 
precipitation. Breda's precipitation in 1987/88 was 408 m. T h i s  is an 
imrease of 67% canpared with 1986/87, and was more than double the 
normal a t  Bouider (117%). H m e w r ,  internittent dmuFplt stress did 
ocw a t  both sites and a high evap=trampiration daMnd was otsenred 
near the end of March. 

Grain yield a t  Breda and Bouider was above average. Table 34 
shows grain yield (kg/ha) an3. precipitation (m) a t  Breda for 3 
mmexltive seasons. 



Table 34. Grain yield (m) of durum wheat in 
adMncea duxum yield trials (ADYT) at Breda 
for 3 years (1986, 1987, an3 1988). 

Seascsl Rainfall  rain Yield iksha) 
(m) murani 

m Max. 

The line Qn Rabi 17 w a s  identified in 1986/87 for its gocd 
prfommce under stress ditims, an3 was included in farmers field 
verification trials of the lux rainfall areas ( m l e  35). 

Table 35. Performance of Qn Rabi 17 and Haurani under 
dryland mniitions in exprimntal stations 
anl fann field verification trials, 1987/88, 

(In Rabi 17 2420 4372 3469 
Trial Mean 1930 3608 3400 
Ha- (cfreck) 1521 3022 2828 

Qn Rabi 17 
x 100 159.1 

Haurani 

FTW .: Fanoers Field Verification Trials, 10 sites, 
B-Zcne .: Icw rainfall areas with less than 350 mu 

Qn Rabi 17 is adapted to low rainfall areas with continental 
clhtes, while Qlam 3, a stress tolerant line is isdapted to lcw 
rainfall areas with mild winters. 

By q i r q  the water use efficiency (WE) of the stress tolerant 
high yieldiq l h ,  the stress tolerant nursery man and the stress 
tolerant 1-ce murani, we f m  that the hUE by murani was 4.6 
kg/m in 1986/87, while in 1987/88 it was 7.4 kgfmu, the 67% above 
r*rrrmal precipitation in 1987/88 mted in an increase Of 3 kg per mu 



mter for Haursni while in the case of the s t r e s  toleranoe ronse~y it 
m s  4.2 kgm, am3 in the stress t o l d  and highest yieldmg lmes, 
it was 4.6 kg/rmn. 

We e q e  of selection aain in was 28.6% for the stress 
tolerance'--and 34.8% for tlk highest yieldiq entries urder dry 
apditicns. Input mspnsiveness and stress tol- are inpcatant 
ccapcnents of varietal developwrt f a  the low rainfall d m  bbat 
areas of the Maghreb and Middle East region. 

Table 36 shcws the successful ambination of stress tolerance and 
iqwt respq~sivenes~. Both mrt, 17 and h k i  ocmbine highex stre66 
tolerance with yield potential. 

Table 36. Grain yield (+) and 'stability' of newly 
developed dunno !&eat lines for low rainfall 
areas. 

htry Mean Yield Reg. cceff. 

Traits associated to grain yield under moisture stress aarliticns: 

Fertile tillering ability is by far the most potent mctor of 
dunrin !&eat grain yield m x k r  mistuse stressed aarliticns. It 

for 32.3% (Breda) and 24.2% (Bouider) of the variability in 
grain yield. lhese results wn-chmte last years firdings (AR 1985, 
86, 87). 

Spike fertility and rnrmber of days to heading (earlW) 
cakrihkd to grain yield at Bouider by 5.3% and 4.1%, respctively. 
A t L h - e d a i n c r e a s e s i n s p i k e f e r t i l i t y ~ t h e ~ o f & y s t o h s a d i n g  
vrere insignificant. Hmeer, grain yield was associated to plant 
hei$t, length of the pectuncle and early plant vigour and aoDavRed for 
6.0, 6.6% and 2.2%, respectively. 'Ihe Bouider nwsezy suffered f m  
moisture stress at anthesis, and the B r d a  Nursery fraa high 
eVap*-&atim following anthesis. 

The breeding m=thcdolcqy, developed for moisture stress breeding 
is nw paying dividends not only reflected in identification of dunrin 
uheat genotypes with high stress tolemnce and goad performme for the 
lar rainfall areas of West Asia, M also for the Ma@n& region, 
particularly Algeria (Fig. 5). resan31 activities in Mis 
areas will wntinue to upgrade drought tol- Uuu@ Auther use of 
dunnn !&eat landraoes and wild relatives. 



ON FARM T R I A L S  ( 6 S I T E S  1 
I N  5. BELABBES PROVINCE 

Fig.  5. Yield of durm wheat lines in pemmt of Wahafs yield. 

Breedimforheatandterminalstresses 

High during the qraring seascsl WOK during grain fill ing 
f ~ y c c a r s i n t h e M e d i t a m n e a n d r y a r e a s o f t h e r e g i o n  

D R u m ~ t g r o w n i n s a n e a r e a s O f W I N A t h i ~ ~ w e r e ~  
to high teqenture during the win f i l l -  period, particularly in 
nmi.sia and West Asia. A l t b q b  the 1987/88 season was favorable in 
precipitation in the West Asia (particularly Syria) yields were average 
to below average. me causes for this my be the - of high 
W~UES during the grain fill ing period. Eawer, it was also 
absenred that nitmgen fertilization was not adjusted to the favorable 
rainfall axditicp1s. 

m t t e n t  high t e n p m h  dur* the grar* seasal also 
x ressd  water stress. lhis phenorena is f d  in wheat areas w i t h  

littoral climate and other areas w i t h  mild winters. meat ~EWI cn 
light texhrred soils and/or w i t b x t  fallar is partiollarly pmre to 
i m ~  and high -h stress. 



Zhe durm~ wheat pmject has develcped a tethg techniques for 
heat, hi* evapbmqiration and premature desiccation stresses. 
Mection for heat is wnkcted under mmer plantircJ tectyliques a t  
Tertal where mxhm tapraturFS are abare 30% and minimnn 
bpzraturFS do not go below 20 % duriq the vegetative q&. Iate 
planting techniques a t  Tel Hadya are =lied t o  shwlated stresses 
caused by him eva-htim daoarrl and -tuns desiccation. 

A t  Tel Ha6ya teqx?ratuns rises f n  mid-April d, causirg high 
evapotranspiration, and d l y  coinciding with a rapid rainfall -. H o t  and dry winds also cexr during t h i s  period. Terminal 
Stress nurseries are sum a t  the beginnkg of April. Germinaticm 
asavs with the dry and high -tuns climatic mnditicm when soil 
rnkture is rapidly depleted. 

Mts achieved Wmqh late planting and heat tolerance 
Ecz-+q are high-lighted by the perfomance of the cvltivar mki. 
ra)ulsalsotoleranttotenniMlstresses. 

Table 37 substantiates the selection gain mde 1987/88 in heat and 
temhal stress tolerance and corrdxxates the results of p-eviw 
years. 

Table 37. Grain yield perfonmnce of terminal streses/heat tolerance 
mnSery, in 1986/87 and 1987/88. 

mm 888 161 1297 222 
Highest yiel- lines (5%) 1172 213 1738 298 
Maximmo yield 1548 281 1850 317 

Stork 658 120 993 171 
LSD (0.05) 469 - 508 - 

15.1 - 12.7 

-blqical traits a- 'td to adaptaticn to brminal - on3itias. 
Idelationships hetween m ~ y s i o l o g i c a l  characters and grain 

yield under terminal stress conditions were analyzed by regression 
techniques. Table 38 show5 simple correlations betvAen several 
mx@qhysiolcyical t r a i t s  and grain yield under terminal stress 
mnditions. 
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-forGminp.lality 

In 1987/88 45 crrrses were made to immase iniustrial quality and 
156 for mtriticnal quality. Korifla ard Haurani are cllrrently the kes t  
sancss for irdustrial qualities, while T. is used to 
incl.8ase grain w i n  content in dunrm wheat grain. 'Ihe technique of 
-nitxtgen screening (Nachit ard -ti, 1988) is nar qemzrating 
pmnising d t s .  Table 39 shows the distribution for pantein amtent, 
kernel vi-, kernel might ard pigment mntent. Zero-nihqen 
screenirg technique scatter4 distr i tut im of dumm wheat genotypes for 
quality t r a i t s  enabling a better selecticn of lines with high grain 
quality. 'Ihe range for grain win rmtent was 8% to 16%, for 
vitrerusness 10% to loo%, for thousard )cernel weight frwn 31 to 62, and 
f r w n 3 p p n t o 7 p f o r p i ~ t c o n t e r r t .  

Table 39. Quality t r a i t s  in different enviroment, RCB 1987/88. 

PC (%) = Protein ccnterrt 
(%) = V i t r w u s n e s s  (%) 

CC (ppn) = Carotene wntent in parts per milliliter 

stability 

Stable varieties are neoessary to achieve reliable pu3mtion in 
dry areas. G r a i n  yield and associated t r a i t s  such as early plant 
vigmr, plant height, spike fert i l i ty ard tiller- ability are 
investigated. 

Earlv ~ l a n t  v i s a n  

'Ihe highest expression of early plant vigour was & b i n d  in the 
early ard la te  plantkg nurseries, while the 1- expression was 
f d  in Breda and Bouider. Table 40 shovs the early plant vigom of 
AWFtrials in  different envimmenb. 

Associatias htwm stressed and favorable envwrments viere lm. 
mis inaicates the impcatance of G x E interactions and highlights the 
need for develophg &ran wheat mterial  with consistent and stable 
early v i m .  



Table 40. -ion of early plant vigcur (1-9 scale) in W in 
diff- em'-, 1987/88. 

mirmlmft W d e r  Breda T.nadya T.map T.map 
Iate P. Early P. winfed 

HYL = high yielding lines 

Plant Wiaht 

Ihe largest plant height was obtained in the rainfed embnment 
(T. Hadya) where the ADYTi?ean f o rp l an t  height was 112.3 an. FurTel  
Hadya/early planting and Breda the ADYr - wsre 97.9 a& 95.7 on, 
respedively, die a t  Bouider plant heiqht hns 78.1 an. Iate planting 
drastically m d w d  plant height (43.8 an) to almast half. Table 41 
shaA the m d a t i c n  coefficients between plant heigkts i n  different 
mircnoents. l h e  high mrrelaticn coefficients &take3 
em'ircnoents indicate low G x E kbracticns f a  plant height. 

Table 41. Relationship between plant  heights f r o m  different  
em'-, 1987/88. 

n = 87, *** = significant a t  0.1 % 
Early P. = Late planting 
Late P. = Early planting 
m=.n?lHadya 



- M l l Q  
. . 

Spike fertility was negatively affected by terminal shesses and 
-t. lh is effect is particularly prevalent under late planting and 
at the Balider station. At Tel (early planting, rainfed) ard 
Breda, spike fertility was similar. Spike fertility of dmm wheat 

w a s  mch inflwmd by late planting (Table 42). PLis 
assests the iiqxhze of using late planting env- to select 
high and stable spike fertile dunrm wheat. 

Table 42. Relationship between spike fertility fnsn different 
WiViramWks, 1987/88. 

FJlviraTent eolider lheaa T. naaya T. Hadya T. 
Late P. w l y  P. Famfd 

Bali- 1.000 0.320** 0.071. 0.058* 0.489*** 
BrsQ 1.000 0.215* 0.528*** 0.455*** 
m/Iate P. 1.000 0.263* 0.427** 
M/Earl~ p. 1.000 0.422** 
w'=infd 1.000 

n = 87: *, **, *** = significant at 5,l ani 0.1 % respectively; 
Late P. = Late planting: Early P. =Early planting 

pctile tillerim ability 

Ihe nvsery mans for fertile tillerkg were similar in all 
av-. However, Tel Hadya/Iate pl- re5wa-l the mmker of 
fertile heads per unit area. Low correlatiosl hAem envircmmts for 
fertile tillering ability was c k e m d  (Table 43). mis that 
the G x E hteraction for fertile tillering ability is large. Ihe need 
to -rate stability to this trait is inplicit, particulary a 
SeVeral * S b l i e ~  (ICARW Cersals Pngram AnnUal m*, 1984, 
1985, 1986, 1987) have demmstnted the inportaxe of fertile 
tillering with regards to grain yield urder d q  cceditiws. 

Table 43. Relationship between tiller- fmn different envimnmrh, 
1987/88. 

BNircnrment eouider BE& T.- T . ~ a d y a  T.Hadya 
Iate P. Early P. Rainfed 

H 7 :  *, **, *** Significant levels at 5:l: an3 0.1 8 001 nspdively. 
Late P. = late planting; Early P. = Early planting 



T h e  most prwnising lines in the advanced dunrm wheat material are 
included in the regid c&ervatim ranseries. 'Ihese m i e s  are 
targeted to two major envirormPnts: those with w t e  rainfall (UW- 
MR) ard Mose with i m  rainfall (m-IR). Table 44 shms the mDst 
pnmising dtuum entries in maprism with regional checks. 

Table 44. Grain yield ard ?qmmmic traits Of the 
highest yielding entries in the UW-IR, 26 
locations in WANA rqicn, 1986/87. 

No. -/Name G Y H D M F l i  

18 Iahn 
32 Cm Rabi 6 
109 Cm Rabi 9 

murani (Reg. chec)i) 2424 116 1591 92 
Cham 1 (iqmved, Reg. check) 2768 108 149 78 

No. of Locations 25 39 19 30 

GY = Grain yield (kg/ha) 
HD = No. of davs to headha 
M = NO. of dak to maturify 
m = Plant height (an) 

Zhe data and analyses of the uultilocation tests in WANA for 
1986/87 has been sent to dunrm meat scientists in the region. TIE in=& 
noticeable &ts are the confimation of the yield potential an3 
stability of Dadg ard oalci. lbey have heen testa3 for several years in 
the regional durum yield trails (F2DYFIR) intended for the l m  rainfall 
areas in the region (Table 45). Similar results for the entries Sooflag 
ard Ormte 6 were obtained in yield trials tayeted for the mcderate 
rainfall areas (RDYFNR) (Table 46). 



Table 45. Perfo!amwe of high and stable dummI wheat lines in the RWE 
IR, for 3 years (1984/85 to 1986/87 WANA region). 

No. EZrtry G r a i n  yield Stab&& fARl 
ocg/ha) 1984/85 1985/86 1986/87 

Ria lmean 3627 
I S D  (0.05) 3 07 
cv (%I 17.3 
No. of sites 42 

AR = Average rank 

Table 46. Ferfonmxe of high and stable wheat lines in the PDYF 
MR, (1986/87, WANA region) . 

NO. htry G r a i n  yield W i l i w  
(kg/ha) AR S W  

6 Scof lag 5093 9.5 6.76 
4 Oxmte6  4944 10.0 5.95 

12 -1 4910 12.6 6.78 
1 Stork 4534 15.3 7.49 

Trial mean 4733 
LSD (0.05) 
cv (%I 
NO. of sites 39 

AR = Average rank, Sm = Standard deviaticn of rank. 

Ihe v h m t  on selection straw was ccntinued this year. 
Forty Fq bulk families were tested in both rainfed and irrigated (30 n 
irrigation on 9 M y )  fields in replicated trials and in a space planted 
exprhent to allow individual plant selection in the F4 generation. 



Visual sanes were taken on all the material w i t h  resped to 
disease &m, maturity, plant height ard hmqemity. Qain yield 
was also determined in the yield trials. Ihe top yielding Fq trrl)cs in 
the rainfed field wre also hi* yielding in the irrigated field. High 
rainfall during this season my partly explain this fidirq. There was 
also mma&mze between selection (of top 10%) based either on grain 
yield or on other traits remrded visually. 'lkref0r.e visual selection 
ammg F4 hlks was a good indicator of their yielding ability. 

ndditional material including F4 lines were gram in plant rms 
aa!onlirq to the peaigre d -me  for selecticm mkr koth W e d  ard 
irrigated -tiom. 

In annther stuiy, two durum k t  4tivar.s. Ha- and olam 3, 
wre gram in plots w i t h  varying interplot distanm (20. 30, 100 and 
150 cm) w i t h  the same in tern  distance (20 cm) within plots. W t s  
sbaRd a strcng border effect cn the tm arter rms for the 100 ard 150 
On distances and Cn cnly the CUblc& rn for the 30 cm inter-plot 
distanoe. No significant border effect kas detected when the inter 
plot distance was 20 an. lhese M t s  irdicate that the usual 
p?nxdum of leaving a onem bonier on each side of a plot is mt 

for plots situated at the erds of a block, as it gives an 
ward bias to the yield in these plots. It  is suggested to leave tm- 
rar borders in these plots or to incl& an additional "mtreabe&" 
plot at end of a block. 



2.2.1. Evaluatial of DJrUm and ~~ DevelcplPnt 

'RE cooperative project ktwm ICAWA and Italian imtitutims on 
Evaluation and -tion of Llmnn Wheat Genmlasm has ccnaleted the 
field evaluation of ca. 18,000 a-ims f r a n  tie ICARIIR ~ol iec t ion  as 
Wl as sanples reoeived f n  several gernplaw collection missions in 
the region. 

'Ihe project has identified a nmber of landraces f m  various 
origins possessing tol- to major biotic and abiotic stresses 
prevalent m the dry amas as w e l l  as having gccd industrial quality. 

mriq 1987/88, the third season of the project, 3359 aazss ims 
represnting the final part of IC&Rm1s ciunnn germplasm collection were 
planted a t  Tel Hadya and Breda, the mderate and low rainfall testing 
sites. lhese two locations are characterized by lcolg-tem avemge 
rainfall of >350 and <275 mn respectively. m e r ,  this season's 
tntal precipitations w e r e  503 and 408 ma. ?he exprhmts in  salt 
tolerance a t  Hegla could not be w d e r b h n  this year 6ue to psrtial 
flczdilq by the waters f m  La)ce Jabboul. 

IIPsults of screening for tolerance to yellow rust (- 
striifonnis) , carried cut in  collabomtion w i t h  wheat pathologists, was 
successful in identifying 11% of the l h  as resistant, 25% as 
m&rately resistant, 26% as m t e l y  susceptible, and 38% as 
susceptible. 'RE higher precipitation this season also exmmqel a 
mtural infection of yel low rust in large plots used for agm- 
i m ~ l q i c a l  evaluation. Ihe expriment for sQ8enin3 agaimt oonren 
bunt (Tilletia and T. fcetida) in the isolation fields was 
delayed d w  to incessant rains. 

This did not emmrage the e s t a b l i ~  of the infection and 
ther@fo~e a sg-and replicate was plant& in  February. 'Ihe n?sults on 
the basis of hth reolicates were as follows: 4.5% of the a-icns 
were famd to be re&tant, 10% were mderately resistant, 20% were 
mderatelv e i b l e  and 65% were smcerkible. Accessions resistant 
to yell& rust-and camncor bunt wi l l -be  retested next year in 
cnnsultaticm with &eat pathologists to cnnfinn these characteristics. 

CM of a total of 2478 a m .  of dunrm what screened for  stem 
solidness, a desirable t r a i t  for resistance to Eurcpean &eat stem 

p m m ~ ) ,  220 lines were f a n d  to be solid sterrmed 
~. 
irrterncdes selected a t  rardcm was considered for scoring stw 
solidness. Wen these lines wen= further test&, in collaimatim with 
cereal entamlcgists, nearly 75% were f d  to be resistant. lbese 
dservations were based on 60 stem selected a t  randan per line. 

Selected lines f m  previous easm rrere retested for resistance 
to yel lcw rust ( W i n i a  striifonnis) and amron bmt (Tilletia caries 
and T. foeti&) in close mmltatim wi th  wheat patholcgists. EigMy 
percent of these lines confirmed their resistirice for yellow rust. 
Similarly, cut of 83 selected lines retested for resistare to - 
Lxmt 40% maintained their resistance in the seccnd year's -j. 
lhese lines have been to the breeders for further 
evaluation and utilization. 



Accs. score 1 (hollow1 372 ( 1 5 % )  
,! " Z 1977 ( 6 8 % )  
8 ,  " 3 209 ( 8 % )  

8 " 4 ( s o l i d )  220 ( 9%)  

Total 2478 

Fig. 6. &sdts of screen* for stem soliches of ciunnn 
ladmces. Scores 1 to 4 based cm visiual 
OtSMmticss on three randnnly selected Stenrs f m  
different plants. 

Evaluathn for Quality ard Other Traits a t  Mwxsity of 
'I\rcia, Vi-, Italy. 

 he resead g y p  i n  p l y ,  hea&d by Professor E. mrceddu, 
analyzed e l e t r q h r e t l c  barrlulg pattens of 2644 aamssions of dunrm 
sezmplasm harvested in the 1986/87 season a t  Tel Hadya. ElezhThretic 
profiles rrere coapared with the Italian dunnn wheat d t i v a r  " F a d  " 
rhia is Iawwn for its high yield and good pasta uokirg qualiti&. 
The presence or absence of with relative nrbility of Fm 45 was 
ane again used as  a genetic marker for q c x d  pasta cooking quality. A 
Anther 3359 aamssicsls, r e p m i r g  the final part of ICARW's ciunnn 
-t world collectim has been sent to the University of lkcia a t  
V i t e r h o  for analysis. SirmltaneaJsly, grain quality characteristics 
d as 1000-IW and pmtein mrtent are beirq analyzed a t  the Cereal 
Grain W i t y  Laboratmy a t  Tel Hadya. 

Following a dmmn gernplasn mnsultaticm meting, a set of 200 
salected aamssicns were sent to the rational p r q m s  of eight 
cccpmtirg camtr ies .  &sdts of evaluatim for seven d c a l l y  



inportant charaders have been reoeived frun Ethiopia (Debre Zeit) ,  
Pakistan ( I s l ~ ) ,  W i a ,  (Mornag) and partially frun Canada 
(Swift Current). Zhe characters were: days to heading, days to 
maturity, plant b ight ,  1000-kernel weiqht, &on to yellm rust 
(Fmxinia s t r i i f m s ) ,  reaction to Segtoria and an agmnmic ECVE 
based on visual cksemation. In  addition, Ethiopian evaluators were 
also able to read. reaction to stem rust (Alccinia f.sp. 
tritici) and leaf rust (E. d t a ) ,  i.e. 34 accessions were 
resistant to stem rust and 65 to leaf rust. 

When cmpring selected a-ions on the basis of p e r f o m  a t  
TslHadyaandBreda, itwasfolndthattherewasmdifferenoeintheir 
agrwcanic more in  Pakistan, tut under Ethiopian draqht affected 
conditicns the accessions selected in Breda had a significantly h i m  
agrcmmic score than those selected on basis of p r f o m  a t  'IU 
Hadya. Similarly, gemplasm selected for resistanoe to Segtork 
maintained the lgis tance on an overall basis in Wkistan. Zhe sane 
nine a-ions had a high agmnmic ECVE in Tunisia and Ethiopia and 
three a-ions in Tunisia and Pakistan. However, ncne of the 200 
aooessions distr- perfcmud identically a t  all three logtions. 
mis may he ale to the h i m y  contrastinrJ imprature, rainfall and 
general difference in envircoment of the evaluation sites. 

CM of 200 accessions evaluated a t  Mom, Wia,  a 1w rainfall 
site with seasonal precipitation of 280 mn, 26 accessions were drmqM 
tolerant, 106 were affected by the - tut w i v e d  and 68 were 
susoeptible. CM of the f i r s t  tm categories fcurteen accgsions were 
identified by Tunisian evaluatcas for inclusion in their breedin3. 
pmgram on the basis of a high aqmnanic ECVE and high 1000-1W (lbble 
47). lhese lines were also bztbsr or equivalent in perfonmxx to 
their local &ek "Karim." Tenty-tm lines cut of the 53 acoessions 
selected in  Breda and sent to evaluators in swift current, 
Saskatchemn, Canada, had lw (desirable) ratg of water 1- fmn 
excised leaves. 'mere is, therefore, evidenoe to sqprt the theoly of 
a linkage keben lm water loss rate and good yields under dry 
conditions (J. Clarke, pers. amn.). nxther testing is in  ~aogress. 
Additional mts an3 data are e x p z t d  frun nrlia, Kenya, Italy and 
wkey. In the mantime Australia, F.R. Germany an3 united states of 
mica have joined the network. 

Based on past f a u  years of wrk  and the infomtion emmating 
f m  the evaluation of selected gemplasm a t  the mtional prograns of 
cc-cpxatiq d i e s  in the network an elite gemplasm has been 
aevelcpea pssesing the follwing traits: dmulplt tol-, salinity 
tolerance, frc6t tol- in the vegetative @ass, short &Intion, 
high protein content, good industrial quality, disease resistance, 
solid &an, and resistance to certain insect pests. 'Ibis gemplasm is 
available on request w i t h  pass-port infomtion and meteorological data 
of the evaluation sites. 

A.B. b, J.P. Srivashva, inrd L. Pecetti 



Table 47. Fourteen pmnising -ions of durum wheat 
to be further tgted in 'nmisia in 1988/89.* 

IC. NO. m t  1000-Kernel Plant height 
resistance** weight (g) + (a) 

+ Based cm w e i q h t  of grak/spike 
* mta based cm rep3r-t received fmn W, ?Wlisia 
** Grcught resistane otegozy: 
R = No ev- of stress 
I = sawwhat affect& by the stress, M not in danpr 



significant events h a m  during the 1987/88 crop season: 
a) the amxvlt of rainfall was unusually high a t  most of cur aprimnt 
stations in Syria ard b) the joint Bread hheat Project was reviewed by 
the external program reviews of CIMMYT and ICARW. We therefore 
-te in  this repsrt in presenting results f m  our driest sites 
in Syria ard fmn other dry locations in West Asia ard North Africa. 
We k i h e  prcgress made -in and describing the target 
envixommt, identifying genetic stocks w i t h  tolerance to different 
stresses, developins breeaing ~ o l c y i e s ,  increasing -lam 
adaptation ard giving sqqwrt to National Pmgrrmas by jointly 
identifying and &easing pranising cultivars. 

PmAlEtion Zones 

Bread wheat caprises a e t e l y  70 percent of the total whsat 
(bread wfreat + dunnu) grown i n  west Asia and North Africa (m). In 
KWA bread wheat is grown in  three different agm-climatolcgical zcnes 
based on moisture availability and tmpeature regimes. These are: 

a) areas of 1m rainfall associated with lm *ture, 
b) areas of m d e r a t e  rainfall w i t h  nuierate to high temperature and, 
c) irrigated areas. 

?he area and percerrtage of bread ard dunnn wheat grown in these 
pnxiuction zones are presented in Table 48. ?here are 7.3 million ha 
of bread wheat grown under less than 400 mn rainfall. Together w i t h  
the 5.7 million ha gr+wn under 400-600 mn, this rep- 77 percent 
of the total wheat grown under rain€ed aarditicns in WANA. 

'Ihge rainfed mirmrments are &amcterized by k i n g  h i m y  
variable ard unpredictable in terns of mishne (d and 
distribution), *ture and biotic stressg. M 
p r d x t i o n  zones may be described as follcws: 

a)  areas of low rainfall associated with lcw W t u r e  

mroximately 7.3 million hectares, or 43% of the total wheat 
grown in WANA, is planted in  these environoents. lhis paroduction zc¶e 
includg the continental areas of Morocm, Tunisia, Algeria, Iran, 
Iraq, Afqlxmistan, Turkey and Syria. It is d ? a a c b r i z e d  by bebq 
highly variable and unpredictable in tenrs of mois ture  availability 
am3 teqerature regimes. 

I n t h e s e a r e a s b r e a d w h e a t  i s g r o w n a r d h a r v e s t e d u r d e r  
significant tenpmture fluchlations. Typically, bread wheat is sarn 
in the f a l l  rrhere early grCklth am3 devclapnent acurs during the 
coolest mnths and grain ripening ccam during the warrrpst mnths. 
Drtrane cold ard heat are ammn abiotic stresses eKauntered during 
the ~ n p  season and f-y a amplex interaction between them ard 
imisture deficits develops. Biotic stresses such as aamn bmt, 
locrse smut, Hessian fly, sawfly ard s u ~ i  thlg are also inportant 



constraints to  wheat pKdudion. Crop rranagement is frequently p3r 
a n 3 y i e l d s a r e l w  ( l e s s t h a n l t / h a ) .  

b) areas of moderate ra infal l  w i t h  mckate t o  high tap?rabres 

' t e l y  5.7 million ha, r e p d i n g  34% of the total bread 
wheat= the region is planted i n  this prduction zone. lhese 
areas are represat63 by the cmtal-Meditenaman e n v i r o W  of the 
region as found i n  M o m ,  Algeria, W s i a ,  %key and Syria. 
Beside foliar diseases, other seed-tom diseases such as oonnnon h m t  
and loose s m t ,  affect  yield and s tabi l i ty  of yield. Insect pests 

as Hessian fly,  sawfly and aphids infest  the crop, and with high 
tmperabres, jointly affect  wheat near the end of the season. In 
these areas, the lack of gmd agmnaic practices such as weed 
wntrol, seed density, seed trea-, fe r t i l i ze r  use and seeding time 
are the main m g e m e n t  factors &ing yield. Grain yields are 
between 1 ard 2 K/ha. 

Tdble 48. Area and Percentage of bread wheat and dunrm k t  in  
d i f f m t  agmecolqical zones in WANA region, 1981. 

Irr. W e l l  Watered Semi Arid Total 
(400-600 nun) ( ~400  nun) 

ETead %meat 
Area 3.9 5.7 7.3 16.9 
% 23 34 43 100 

Area 
% 

scume: eayerlee and WinkelmYm, 1981 
world wheat facts and trends. 

c) irrigated areas 

Irrigation wvers 3.9 million ha, o r  approximately 23% of the 
total wheat in  the region. Countries passessing this type of 
e ~ k m m m t  include Egypt, Sudan, Yanen AR, Yenen AR, Saudi Arabia, 
Palcistan, an3 a few other camtries in the region. Foliar diseases, 
especially y e l l w  Nst ard septoria are by fa r  the mcst mrtant 
biotic constraints in these areas. rrs& pests such as aphids oan 
mduze yields by up to 20 percent and there are m tolerant varieties 
yet available. H e a t  stress, both a t  the early stages of plant gmwth 
and at  the repmluctive stage, is the mast i a p r t a n t  abiotic factor 
mdwbg grain yield. Althoyh gocd, high yielding bread mt 
varieties have been developed an3 releas& in these areas, inpmed  
asmglanic practices have not been widely a-. lhis seriw 
lX&lem can k solved only by a sustainel effor t  by naticnal 

within the region to inpxolre wheat prcdmtim practioes 
an3 to bred high yielding, disease and msezt-resistant varieties. 



The joint ICARDA/cmMYT bread what brwiing project fcases its 
efforts on identifying, developing and distributing hpmred gernplasp 
for the first two rainfed agroecological zones of ISLNA, wfzile CMET- 
W m  pruiuces meat tedmolcqy for the irrigated and hi* rainfall -. 
Identifidm of genetic stoclc; w i t h  tolerarce to different stresses 

One of the projed's breeding objectives is to identify genetic 
stocks with tol- to the biatic andjor m-biotic st- 
pmiling in the rainfed envirolrments of the region. lhe kxedhg 
strategy to meet this mjective is based on the basic principle that 
stress tolerant material is difficult to idghify unlw it is 
ard  selected under those stresses. The d l  strategy is based on 
four factors. meSe are: 

a) continucus evaluation of potential parents, 
b) targeted-, 
C )  nultilocation selection ard testing and, 
d) targeted distribution of impmved germplasm to national ~ogrcms 

in the region. 

Miltilocation testing, the project's mast inportant strategy for 
and identifying material tolerant to different stresses, 

ooolrs at two levels: (1) international nultilocation testing, in 
which data f m  50 to 75 1ocatica-u in the region is d.bined threutpl 
the IcARLyvCIMMYT International Nurseries Systw, and (2) region+ 
multilocation testing, consisting of five different envircaments m 
Syria and Lebanon. ?he latter constitutes the hub of the 
prqmm in which segregating pqulations and advanced 1- are 
selected and tested under different moisture ard -m 
corditions. 

Table 49 presents six pronising lines identified thra@ the 
internatid nultilocation testing system. 'Ihese lines were tested 
um%r low (200-350 nun) mnditims in locations in WLNA as 
well as at a dry location in Mexico. lhe yield prcentage of these 
lines wer the m t i d  checks (which is a widely gram carnnercial 
variety at each particular location) ranged frcm 114% to 179%. 'Ihese 
lrnes are nai under extensive testing by each natianl program, ard 
sane have been used in their breeding ~argrams to further incorporate 
this dnracteristic intn their crossing material. 

At the regional level, several lines have been identified that 
conbine qualities for &m.@~t ard mld tol-. Five of the most 
pmnising lines identified in this mnner are presented in Table 50. 

average grain yield of these lines at three dry locations in Syria 
over three years ranged f m  2787 to 3235 ky'tm. lhe mi- levels 
where these lines Were bted ranged f m  230 to 381 m. The 1984/85 
season was characterized by extremely low tmpraixres (-12Oc for mze 
than 25 days). Lou t enpra tu res  were also registered &ring the 1983- 
84 and 1987/88 seascns. l kse  lines have been distr- to mtimal 

in the region. 



Table 49. Him yieldirg entries in the Rqional Yheat Yield Rials 
ILNTrainfall Areas 1987/88 mrpared to the hprcvd ~ t i d  
check variety in Certain dry locati81~ of West Asia and 
North Africa. 

pedigree of Yield (kg/ha) %of 
Zocaticn Highest Yielding Line Line N.C. N.C. 

HamMm (Iraq) 253.18 1058 588 179 
W6127-ULPQAP-2APUP-lAP-WiP 

Zahle (Iebanw) F//68.44/NZT/3/(ITC 'S' 3383 1929 175 
SBl 6637-2APaAP3APlAP3APQAP 

Pdllltb (Jordan) C.182.24/C. 168/.3/oJO*2/7C//. . . 3648 2680 136 
SBl 6828-6AP2AP6AP-lAP-2APQAP 

abrescsl -1 m//CAWsR/3P&'BB 3953 3416 116 
ICW 79-0820-2AP4APlAFW 

acuiaer (Syr) Yr/SPIW IS' 2266 1983 114 
L 825-4AF4AP1AP2APlAP-WiP 

N.C. = N a t i d  Qleck 

Table 50. Grain Yield of the tcp yieldirq bread wheat lines urr3er 230- 
381 m rainfall at tl-nes dry locations* in Syria averaged 
over ulree grarirq season: 1983/84, 1984/85 ard 1987/88. 

X Yield %over 
(ksma) MXP 

?+I R r g  t1/RsrZs' 3212 
S W  11420-2AP3WlAWY.P 

~ ~ m ~ 0 / ~ o b / / 8 l 5 6 / ~ ~ / %  3235 
ICW 79-0728-1AP-lAE-m 

Tsifleefs' 2850 
CM 64335-3AFlAFIAPOAE 

Nesser 2787 

* T. Hadya 1983-84 (230 Inn) ; Breda 1984-85 (227 mn) : 
mder 1987/88 (381 Inn). MXP = MeXipak (kcdl oleck). 



Ihe I w C U M k T  breeding project pays special attention in 
developing bxeediq methodolqies that w i l l  help in the identification 
and selection of i r r p r m d  gemplasm, M that &so have the potential 
for -ion by naticnal pmgrans of the region. 'Ihe werall breeding 
stratqy of the bread wheat breedirrJ project, to cater for the 
region's M c t a b l e  rainfall and frepently harsh envbmmmts, has 
been described in previous anrwl reports and N l i s h e d  else he^. 
'Ihe rethcdology used by the project to identify parental material with 
tolerance to -tun? (mld and heat) stresses was also pblished 
a t  the Pnx-3hp of the Internaticnal Symposim on nproving winter 
Cereals urrier -true and salinity Stresses, cnnkka, spain, 26-29 
October, 1987. Zhese mthcdolqies, which are based in the principle 
that  stress tolerant gemplasm is difficult to identify unless the 
material under selection is expeed to those stresses, has already 
been adopted and inplemnted by certain naticnal 7 in the 
region &===or W s i a ,  Sudan. W ,  Syria, Algerm, Turkey, and 
Jordan). 

&side these methcxlolqies, the ICAROA/C!lMWP breedirrJ project 
has developed a breeding methodology which all- breeders to enhance 
disease resistance. adwtation and esceciallv that all- the 
efficient use of rmltildcation testing of sqt&a'cing popllations. 
This mthcdolon w a s  vresmte3 a t  the 7th Intennticnal Hheat ~~EI%zs 
Sympa;im, Ca&=idge; mglard, July 12-19, 1988. A mcdified bulk 
mthod of selection, which caprises the desirable &aracte+tics of 
the pedigree and bulk methods of selection, has been used by the 
pmject during the last six years. Fs lines which were derived from 
both, the uuiified hl.k and the pdigree methojs, were  mnpared for 
grain yield, disease resistance and adaptation at three locations. In 
t h e ~ i E a n , t h e s e t w o m e t h o d s a l s o r e p r e s e r r t e d t w o ~ t o  
plant selection: the d f i e d  hulk involving miltilocation testing and 
the peaigree with corrtiramus selection a t  one location. lb results 
of this s b d y  are pssen td  in Tables 51 and 52. Ihe averaqe grain 
yield over locations in Table 51 indicate that eight of the f l r s t  ten 
top yielding lines the uuiified ixlk (MB) method of 
selection. Ihe higher frequency of MB lines in the top yieldkg 
places plus the higher avexage range yields of the MB lines in 
capxison to the peaigree (P) lines is a reflection of the hi* 
level of disease resistance in the MB lines a t  each location. Qlly 
threeMBlineswereamsrgthetenlowestyieldingentries, andinmost 
cases, the higher level of susceptibility to one or more diseases was 
prhaps the respcasible factor for the lower yields in a l l  ten lowest 
yielding lines. 

Eight MB lines yielded nure than the mtional (NC) and regional 
(RC) chec)cs. This reflects the level of adaptation in these lines, 
since the NC is a widely gmwn cmmrcial variety a t  each parti- 
location. Table 52 confirm these d t s .  Four MB lines (entries 
(entries no. 15, 21, 22 and 23) yielded anurq the ten top ran)cing 
entries and sks tmt ia l ly  nure than the NC. None of the P lines 
ranked amcslg the top entries a t  a l l  four locations, and only two P 



lines (entries No. l o  and 12) yielded amng the ten tq entries at 
Wuee locations. Five MB lines and cnly csle P line were amcPq the ten . 
tq l h  at  h logtiom. 

l be  results in Tables 51 and 52 Suggest that the 
mtbd is an effeztive and efficient selection methad to et.lharoe 
disease resistance and -tion in rainfed Weat. 'Ibis methDd of 
selecticm has also heen adcgted by naticnal p?xqam in the region 
(I~I-, Egypt, Swkm, llmisia, and Syria). 

Table 51. Overall smyaq fca yield, rank and diseasa res- of 
the 24 entries in the amprative mt yield trial,  gram 
at  four lccatioi?s during 1986/87. 

Overall 
htry Yield 
Elo. (kma) 

MB = Mcdified bulk; P = Fedigree; RC = Regional chec)c; 
NC = National cieck: 5T = Septoria trit ici;  YR = Yellcw rust; 
LR = Leaf rust: SR = S t a n  rust; ACI =Average coefficient of infection 



Table 52. of the ten t q  ranked entries in 4 locatim. 
ocllparative rrheat yield trial 1986/87. 

Mexim 
htry Yield E3ttz-y Yield Way Yield Way 
Yield 
No.-.-No. ~.kg/haNo.Meel.kg/haNo. Meth.kg/ha 

LSD (5%) = 456 
m (5) = 7 
lacs. X = 3552 

Wtilocatim testing and the use of the mjdified h l l c  selectiun 
methcd &scribed above has allcwed b m  in the ICAFXSJClN4YT 
project to increase the level of disease resistance in bread Wt 
gemplasm. Table 53 the paEenbge of v i b l e  or 
resistant fantilies to two of the min foliar diseases m the region, 
yellm rust and SeDtoria trit ici .  Selectiun p m  for these 
diseases has resulted in b x e a s d  levels of disease resistance. 

similar msvlts can be okerwd in Table 54. Cmpring fhe 
~a~gress  made by the project in enhancing the disease levels cbumg 
the last five years (1983-1988), data in this table suggests that 
substantial has oarvred in increasing levels of yellm rust, 

t r i r a r d  stem IUS'C resistance. Leaf rust resistance 
levels have m i n e d  the same over the years. 



Table 53. Penmntage of resistant or m i b l e  bnxd 
wheat families to yellm rust at Tel Hadya ard 
Sentoria tritici at Lattakia, Syria, 
1987/1988. 

YR at T. Hadva SP at Iattalria 
 ene era ti on %R %S %R %S 

YR = Yellow Nst (Artificial Inamlation) 
ST = septmia tritici ( N a M  Ccnditicns) 

W l e  54. Progress made durirg the last five years (1983-1988) in 
inneasing the levels of resistance to certain foliar 
diseasg in the bread wheat geraplasn. 

NO. OF mnuEs* 

ACI YR SR IR & 
Class 1983 1988 1983 1988 1983 1988 1983 1988 Class 

ACI =Average coefficient of infection: ST = Septoria tritici, 
YR = Yellow rust: SR = Stem rust: IR = Ieaf Nst. 
* = r(heat Observation Mlrseries. 



--of--- 

Mts of ten years of Regional W e a t  Yield Trial  data (1978 to 
1987), indicate that the adaptation of bread what gernplam in the 
region has incleased over the years (Figure 7 ) .  Altholvpl the lnmber of 
test locations of this trial remained ccarstant over the years, the 
nnober of lines selected by naticmal pmgrrmff in the region based on 
their statistical superiority over the national &sk variety has 

-1. T h i s  is a h t  significant adrievem?nt amsidering 
that the national chec)c a t  each location is usually a w e l l  adapted, 
widely gmwn amnercia.1 variety. It is interesting to note that the 
yield gap betweM the top bread wheat line and the national check has 
widened to one tcn/ha during the last four yearr. 

100 - 
90 

TOP 

80 . 
70 

60 NO, 

50 

130- 

120- 

110- 

5 
78 79 80 81 82 83 84 85 86 87 

NO. Year 
L i n e s  

No. o f  Locat ions 

Fig. 7. Nrnmer of bread wheat l ines  significantly (P < 0.05) 
outyielding the mtional checlcs in  2 1  countries of W e s t  Asia 
ard Noah Africa (1978-87). 

(Xle of the project's b e  strategies is to distrjhte 
g e m  to ta+yeted areas in the m i o n .  Table 55 results 
of the adaptatim of bread wheat germplasm in t m  -1qical zcnes: 
amas w i t h  mderate nuisture and mdfzate to high tenpcra-, and 
areas w i t h  lad  ra infal l  m i a t e d  w i t h  lcw tenpra-. b ta  frem 
ten years (1978 to 1987) of the Regicnal Weat Yield Trial indicate 
that there has been a steady -on of bread wheat gemplasm. 'Ibis 
-on has been more consistent in the lm rainfall envinanwlts of 
the regim. Ihe nnober of entries selected by national pry?ar6 based 
on their staWcal superiority (P < 0.05) over the nabanal check 



varieties has been m ~ r e  consistent in this last pK@Etion Z a m ,  -- 

rargirq f m  35 in Iraq to 97 in Jordan. 
rable 56 sham 4 pmnising bread wheat lines that have supzrim 

yield ard adaptation over the intid checks an3 the *roved bread 
wheat checks across 54 locaticrrs in WLNA. One of these lines, Nesser 
S ,  is currently under seed rmltiplication in Syria, ard has been 
consi- for release in other camtr ies  of the region. 

Table 55. Adaptation of bread wheat genplasp. in sel& aNI I t r i e~  Of 
West Asia ard N o r t h  Africa. RWYT 1978 to 1987. 

miroronent No. sel .  NO. 
Moi s tu re  'Tap. entries locations Rate 

s a d  Arabia H H 68 20 3.4 

wYPt H M-H 51 32 1.6 

Yenen HR H H 28 8 3.5 

H M-H 39 22 1.8 

1 9  L L 35 7 5.0 

Jordan L M-L 97 18 5.4 

.%ria L L 60 14 4.3 

M w  L L 38 9 4.2 

M = Mcderate, H = High, L = LLW * Selected by i n t i c u d  prpgmnrs based w their statistical superiority 
(P < 0.05) over the N a t l d  Qleck varieties. 

nE bread wheat Fnqject places special enphasis in develcping 
gernplasn w i t h  adaptatim to the lar rainfall envircsmentS of the 
regim; in this way, it capleaents the b e  mrk of CmWYF 
Mexico. mts f m  these efforts indicate the possibility of wkirq 
breeding pmgress in these mryinal areas as rqa?x3s m0hbx-e  stress. 
Figure 8 show the yield potential of barley, bred Wt, and dunnn 
in the low rainfall (250-350 w) areas of Syria. Femlts of five years 
of farmers field verificatim yield trials gram in  this pK@Etion 
zone indicate that barley has the highest yield potential, followed by 
breadwheatandthendummwheat. 



rable 56. ~ o p  performing bread wheat entries i n  the regicnal wheat 
yield trail 1986/87. 54 lccaticsls in West Asia and North 
Africa. 

a-osS/-%re Yield Freouennr* + Top 5 >N.C. >I.C. 

N a t i o n a l  Checlr (NC) 3953 14 15 0 11 
IHpm'& Breaa Wheat chec)r (IC) 3873 16 8 7 0 

Total No. of times that each entry ranks f i f th  or len or a 
check (ED test, P = 0.05, 1 sided test). 

Cm-fann verification trials started in Syria nine years ago. 
These are jointly wmhctd by the Ministry of Agriculbre and Xprian 
Worm and ICARW. Similar activities have ken exk-dd  to &her 
amtries in WINA inc1wih-q Algeria, M o m ,  Sudan, IebaKn, Turkey, 
and Yemen AR. 

Figvre 9 show the prfo?mame of the pmnising bread wheat line 
Nesser in Fanners Field Verification Trials of Syria. lhree years data 
of these trials shcw that Wesser had an average yield advarrtage of 14% 
over the local cfleck Mexipak 65 urder lar rainfall cckditions (250-350 
nrmf. 

Mts of large scale testing of tieser urder lar rainfall (250- 
350 nun) and in farmer's fields &inns the yield superiority of this 
pmhising bread W e a t  line over the local check Mexipak 65 (Table 57). 
It is irrteresting to note that Mexipak 65 is a widely g m  variety 
still in use by fanners in these prcdwtion zones of Syria and the 
region. Considering the yield advantage of Nesser over Mexipak 65, the 
national program of Syria is considering releasing this bread *heat 
line as a ozmwxial variety for the 1ar rainfall areas of the cumtry. 
cther national prcgmms aKh as mrcax and Algeria have this line 
un-lerextensive testing as well. 

Results of famxs '  field verification t r i a l s  carried cut in 
AlgeriadwingthelastbmyearsareshowninTable58. Prmmmg . . 
bread wheat lines such as Gv/Ald $6' and (ham 4 shav an average yield 
advantage of 14% and 10% over the local cfleck variety Mahcn DemLas. 
'Ihese on-farm trials were carried cut in the lar raintall (2m-300 mn) 
areas of the camtry. 'Ihge lines are un-ler extensive testing aml 
are being nultiplied for possible release as omrercial varieties. 
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Figure 8. Yield Fotential of bread mt, barley aml & r u m  in the lar- 
rainfall - (m B) of Syria. Farmers f i e l d  verificatim 
WS, 1984-1988. 
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Figure 9. F e r f o m  of Nesser, plunk- M whsat l h ,  loW- 
rainfall (250-350 mu) cgdit iorrs  in Syria. FanoerJs f i e l d  
verificatim trials, 1985/86 to 1987/88. 



Table 57. Remits of large scale testing of prunisirq bmad W t  line 
Nesser under lar rainfall (250-350 ma) farmer's field 
& t i a m  of Syria. 1987/88. 

Variety ~ r a a  Breda 
Yield Yield A v e r w e  %Over 

Table 58. Perfonmxe of premising bread W t  cyltivars under lar 
rainfall (200-300 nun) farmer's field verificaticm trails in 
Algeria, 1986/87 and 1987/88. 

1987 1988 Average 
Yield %> Yield %> Yield %> 

(-1 MD (w-4 NJJ (wm) MD 

No. of locations 4 6 10 

MD = mhcrl Demias ( l cca l  drec)r) 



Zhe high elevation - in WANA anprise 40% of the total land 
where winter OerealS (wheat ard barley) fxBtiMe the kcckbme Of 
farming sysbm used by resouroe pmr fanners. Inp~oving the 
prcdwtivity of high elevation oereals w i l l  alleviate d c  
hardship for these farmers. A large mmber of biotic ard abiotic 
factors affect the prcduction of oereals (ICARW Annual Wrt 1987). 
Zhe cereal Program has a collaborative project to i r r p m  wheat and 
barley prductivity in cooperation with m t i d  p r q m m  by: 

A. Develop and disseminate irrpmved g q l a s m  w i t h  resistance or 
tolerance to biotic and abiotic stresses. 

B. Strengthen reseKch capabilities of ~ t i d  png+am scientists. 

Ihe genetic base of wheat and barley is enrickd and by 
shariq nw mterials w i t h  other national and i n t e r n a t i d  progfarrs. 

E igh t  different wheat ard barley nurseries (Table 59) omprlsed of 
1908 accessions were evaluated under rainfed mrditions a t  Tel mdya. 
sixteen percent of the entries were selected for further evaluation for 
direct or indirect use in developing new gerrrplasm for high altitude 
envkmmmts in WANA. Selections were based on agnrvmic soore, 
dkease and diwight tolerance and yield. 

Table 59. Intmmatioml germplasm evaluation. 

Total Sel- 
No. 

'Rlrkish Winter Wheat Screening Musery 276 
3rd Int. Winter Wheat Musery Turkey/amm 78 
20th Int. Winter Wheat P e r f o m  Musery 30 
15th Ifit. Winter X spring Wheat Nurrery 113 
Winter Type F e d  Barley Elite Lines- 24 
Winter ?Irpe W i t y  Barley elite Lines-oregcm 26 
'Rlrkish Wheat Cbservation Muse+y 860 
'Rukish winter ~ a r l e y  ~hsenmtion ~ l r r e r y  501 



Ihe major part of the breeding f- on the extraction 
and utilization of desireable gene(@ fmo divergent sumxs to &t 
the mmt prevalent stressg. Cue to divergent clhtic cm-ditions in 
the high altiMe areas targeted crasses were primrily mde by using 
locally adapted lalk33m. Germplasm fmn other sanrPs w a s  employed 
to inmrprate various types of stress toleranoes. In total, 593 
single, dcuble or top  asses were made in bread Weat, and 250 and 213 
cmss ambinations in dunnn wheat and barley were also achieved. 

Because of the iuprtarce of utilizing all of the available 
genetic diversity, the genetic variability in wild species of hitiam 
and was exploited. Last year 314 crosses involving wild 
species were made with bread and durum Weat. T h i s  y e  only top or 
back crosses (126 ambinations) were ma& with the or bread wheat 
parent. 

m l e  60. Selections out of segregating popllations and plelhhaq 
saeenhg nurzeries at Tel Hadya during 1987/88. 

Bread wheat rmnm~ wheat ~nte rm.  (3rosses 

Generation Total Selection Total Selection Tbtal Selection 

'Ihe selections carried out in different seqqatbq lapulatiors 
(F2-F6) are given in Table 60. Ihe selection pzxssme on F~ 
lapulations was only for disease resistatrm and plant hemt. 
Sexm3ly, information on the perfonmra of these Fj m a t i -  f m  
the high a1tib.de sites of the region was used to actvance or discad a 
mation. M a x h  selections ware carried aR of those lapulations 
which were performing well at mre than one site. 
hTneSsm2 was exert& on F~ Fg and Fg lapulati-, r l a p u l z  
showing susceptibility to rust were discarded. In total, 1665, 
1325 and 1010 lapulations of bread m t ,  dunnn wheat and irrterspecific 
-, respectively, ryere retained for further selection and 
evaluations. 'Ihe selected lines out of Preliminary Screenirg Nurseries 
will be yield tested next year. 

n. Tahir 



M l e  61. r imbr of selectims frcm win te r  oereal nunseries a t  ?mlmm, 
=key. 

Bread-t BarlW 
Total Selectd ?btal selected Tbtal S e l e c t 4  

QussirrJ Block 258 140 209 75 183 112 

F* 234 114 202 90 - - 
630 175 175 57 126 40 

@ 164 79 728 55 309 - 

Total 1286 508 728 277 309 152 

lh&x a wllatorative arrmqement between the Field Crcp 
xlpmmmt Center, mkam, i\ukqr and I m ' s  Cereal 
m, Qlreal qemplasm develcped a t  1- is evaluated for its 
agrmmic perf- and resistance to biotic and abiotic stresses a t  
Ha-. Ihe mmhr of lines in the three winter  cereal Species tested 
and the selecticsrs made cllt of them are listed in  W l e  61. cut of a 
total of 2323 lines/farmilies, 937 viere selected mainly cm the basis of 
agrcnonic score, cold tolerance and disease resistance. ?he sxembq 
of crossirq b l m  is helpful i n  deciding the parental lines for future 
gemplasm dev+qmmt, whereas the smeabg of mterial frcm crosges 
a t  ?mlmm is kal i n  a e C i d i q  the mterial to be advanoed and 
sent to hi* altitude areas d l i r g  the Central AMtolsan Plateau. 

Sqhaya, Syria, is a useful site for screening new kheat and 
barley lines segregating popllaticss for oold tolerance, yellow rust 
resistance, barley yellow dwarf v h  and alti- affect. A total of 
2473 lines and urees of kheat and barley were planted a t  Saqhya. 
Ihe mm33er of sel& entries fmp each T .  are given in Table 62. 
Ihe infonmticm on the better performing llres = us& in the cmssirg 
pmgram a t  Tel Hadya. Ihe &ice of material for Ankam is made on the 
basis of its perfomaxe a t  Saqhya due to similarities hetween the 
two sites. Ihe -11 selecticn frequency rnonq the new material has 
risen t o  54%. ?he hi* selection frequency fran the hel- mt 
Scmmhg Nursery and advanoed segregat- m a t i -  a t  Saqhya, 
where the t e p n t u r e  was -22% for two oc(lseclltve days, indicate the 
hi* level of cold to1- in the material generated a t  Wl Hadya. 



Table 62. Screening of Cereal Nurseries at m y a  1988-89. 

Mnsery Total No. selected 

Barley Observation Mnsery - HPA U 5  50 
B a r 1 e y ~ N u r s e + y - H P A  13 7 81 
Winter Feed Barley 24 7 
winter W i t y  Barley 26 11 
Barley rXc€s.* Block - HAA 183 112 
F2 Barley seg. Pop. - HPA 126 52 
BKwdhkat  Cks. N U I S .  - HAA 150 39 
Prelimin. fUead Wheat Screen. Nurs.- HAA 233 155 
F 2 & d W E a t ~ .  FtpS. -HPA 630 392 
F 6 E l m d ~ t - H A A  170 108 
Dm - HAA 150 84 

F6m-&,A - 
Total 

S-7 frm mtennticnal Nurseries a t  Hiqb Altitdz Sites 

Ckeervation nurseries regional yield trials, F3 segregathg 
pqulaticns of drnvm wheat, bread mt and barley were dispatched to 
cncpmtors in the region. ?he rarmber of entries in each nursery and 
ule selecticn fresuency (%) at each s i te  is given in Table 63. 'I~Q 
avezall selection frqlmcy has increased fnm less than 10% in 1980 to 
over 30%. 'Ihe bigggt a h w &  has been lMde in durum wheat due to 
l m  cold tolerance. 

Table 63. Frequency of selection out of irrtemational nurseries at  high 
altitude sites, 1988-89. 

Mns. Total -a m k w  Pak. Momc. Alaeria 
w. Sarg. Anka-a Xmya Sariab ?mmc. Setif ~iaret 

DON-HA 150 53 52 19 14 15 27 14 
WXS-HA 150 47 31 29 27 10 27 NA 

* sel- at  Diyarblc ir ;  D ~ N  = ~ . u u m  #eat obsenmtion Nursery - 
Ntituje: --HA = m d  wheat Ohsenmtion Nursery - High Altitude; B34 
= Barley, &senmtion Mlrjery - Hi@ Altitude: WxT = micnal  Wheat 
Yield h l a l :  BYT = Region31 Barley Yield Trial. 



A large rnrmber of lines (52%) were selected f m  the tNnrm k k a t  
&senation ~ursezy ard 33% cut of 9 sqtqatirq popi la t im.  me him 
frqumq of selection a t  Ankara is due to: a) the parents enplayed in  
generating these materials  we^ screened a t  Ankara and i n  many cases 
these materials have locally adapted gemplasm in their parentage, b) 
saw of the material such as observation nurseries have undeqofie a 
cycle of selectim a t  Saqhaya before their evaluation a t  Ankara. 

?he most striking performnu= of wheat and barley obsenatiun 
mrseries was remrded a t  the International Winter Cereal Fesear& 
Institute, m - n r k e y ,  &ere all ~ t i o n a l  and international nurseries 
were planted in a salinity-affected field. Almst all the national a d  
international nurseries were killed due to the high salinity, wfrereas a 
l a q e  mmker Of lines f m  ICARoA'S high altitude rmrs€ries weze 
selected. Stress tolerance is a carplex dxuacter to i n a x p r a t e  into 
new mterial. Mmt of the paz~tal lines in the past were screened 
Unaer high so i l  pH a t  pletta-Pakistan. ?herefore, it is likely that 
the genes for high pH tolerance were trarsferred into new mterial with 
druqht an3 mld  tolerance. Selected wheat and barley lines w i l l  be 
tested on a large scale a t  the Kcprya Institute. 

For the -ion of dgirable genes from wild species of 
mitiann to broaden the genetic base of T. m, the f o l l w i g  
species were used in the crossing pmgram &rig 1980-81. - turqiciun var. d i m i d e s  = AABB (2n = 4x = 28) 

Tritiann kotschvi = Cum SISl (S1 = B?) (2n = 4x = 28) 

Ri t iann  zhukwski = AAAPGG or AAAAB'B' (2n = fix = 42) 

'Ihe -ing pmgram was organized in such a way that cultivate3 dunnn 
wheat varieties rn us& as  female pawRs ard the selected aooessions 
of the three wild species we enplayed as male pawlts. Dne or t w ~  
baclarrossg weze carried cat with the female dunnu wheat parent (Fig. 
10 a-c) to rapidly achieve genetic horozygosity. I n  aheqwnt 
seq?.qatig n g a t i o n s  single plant selections were carried cut. 
Cytolqlcal dies were m& in the fl to determine durroosame m n k s  
iurl Coneiguration. Genetically h o n o q q a ~  lines were evaluated for 
varias agmnonic traits. 

'Ihe agrooahic p r f o m  of 22 tetraploid %heat lines derived 
f m  the h e  mentioned cmsses F5 generation) is given in ?able 64. 
None of these lines gave significantly higher yield than the inp,mved 
durufn wheat chec)r variety olam 1. Ha*wer all 22 lines were superior to 
the m i e t y  Hourani. With the exception of t m  entries (nos. 11 and 
12) a l l  had superior protein content as ccnpared to ctpc)c varieties. 

Cne of the major pmblens in dunnn wheat has been the lack of mld 
tolerxmce. Field otservaticin indicate that these derivatives have 
better cold tolerance, especially lines (nos. 1,4,5) derived from the 

With T. kotschvi and _T. zhu)covski w i t h  a semi-pnskate grcwth 



Select lines w i t h  desired 
for agrcnaPic evaluation 

@) T. GYZ!D X - T. Knkciwi 
AABB (2M8)  I aKll S'S' (S=B?) (hF.28) 

14 I1 14 IS 

&E (2n-28) 
Select lines with &Fred c%caders 
for agrunmic evaluation 

(c) T. ciummT. dicccwides/p!. dunnn 

Fig. 10 (a-C) S&emtic presentation of interspecific crosses 



Table 64. e- of &rivati- frrp hkrspziiic *ids. 

habit. G r w t h  habit is generally correlated with cold tolerance even 
thmugh +x= (spring types) MY F-SS hiqh co1Wfr-t. 
tolerance. 

In b r e d r q  semi-dwarf wheats  (bread and dunrm wheat) the sanxe 
of dwarfing gems has been Norin 10, which carries Rht  1 d Rht 2 
genes located on harolcgws cfirarosoms 4A and 4D respectively. In 
bread wheat, one of the m j o r  dwarfing genes is located on the b g a n ~  
chromasane. Since dunrm wheats lack the E-qexmz, breederr were 
incorporating only the Rht 1 gene and a l l  b e  lines had uniform 
plant heiqht. Interspecific crcssg of derived lines shay a 
colsiderable range (90-155 an) in plant heiqht. Rlere are at least 5 
lines which i w a s r d  110 an. W e  feel that wild species can be useful 
in the genetic maniplation of plant height and other a g r o d c a l l y  
important traits. 



Early p r h r d i a  developnent and interm% elongation in wheat 
awes freezins i n i w  in winter and frost in iw in sorim. 'Ihe 
ccatrol of th;, &tiation of p r h r d i a  deve<&t axh i;ltermde 
elmgation is required to avoid freezing and frost injury. In 1987/88, 
p r b ~ d h  develqmental stage, interncde elongation and other grnwth 
characters were investigated in d i v m  k t  l ines /d t ivars .  ?he 
relation between f r e e z k  resistanoe- and p r h r d i a  'develqsnent 
studied and is dismssed here. 

Thirty one leading cultivars and b* lines f m  the I C !  
region (Table 65) w e r e  planted in two row, 2.5 m 1~ plots on 5th 
NElvember 1987. Primordia developnental stage and length of intmmale 
were *ed on 18th January and 8th February am* to the 
cri ter ia  of 1nam.m et a. (1955). Growth habit (I very erect-8 very 
pretrate) was dekmind on 18 January, and plant heiqht ard tiller 

on 8 F e b w  for five plants per cultivar. 'Ihe initiation of 
interno3e elonyation (Table 66) was determind by continuous 
ohservatiom f?mn January to the end of February. 

?he same d t i v a r s  w e r e  used for a r t i f ic ia l  freezing tests. Plant 
materials were  sampled for freezing tests on 11 and 18 January after  
hambnhg urder natural field wnditi-. QKME were  prepared by 
renuving all plant parts 3 an above and 1 an below the cram and were 
washed in  water to r m e  soil. Excess water was remwed fran the 
cram w i t h  dry tissue paper and crowns were plaoed in plastic bags for 
freezing. Freezing tenprature treatmMts and duration rwe as 
fo l l ah :  2 hrs a t  O°C and 3 hrs a t  -2°C as p r e - t r e a h t ,  f o l l d  by 
15 hrs a t  -4Oc, -5%, -loOc, -12°C respectively. Pmt-freezing 
trea- were: 2hrs a t  -zOc, 2 h m  a t  0"C, and 1 hr a t  4%. After 
freezing t r eah t s ,  crowns were washed w i t h  water, transplanted in 
sard and grown a t  15-25% in a plastic house. TWO replications of 10 
crowns each were prepare3 for every cultivar and each freezing 
treatment. 

Leaf sulvival ratios on 10th and 15th day af ter  transplanting were 
determined as follows: 

0 : Lethal, a l l  leaf sheets bgame brown (dead) 
2 : Leaf regmwth not oocurred, leaf o o l m  becarre yellow green 
5 : Little leaf regrowth, leaf wlour was yellow green 

Icmt a w i v a l  was calculated as % of root mgrmTh on the crown 15 days 
after transplanting. ?he m e  rep-ting the relations between the 
survival (%) and freezing tmpmture w a s  $-shaped for most cultivars. 
PrKbit analysis was used to calculate LT 50 tenprature. 

Table 67 shows p r b r d i a  develqmntal stage, length of culm, 
grmth habit, earliness of internale elongation and other g+owth 
irdicato~s of wheat cultivars and breeding lines. Four cultivars (ms. 
1, 5, 23 and 28) which did not ini t ia te  primordia develqment and 
h t e m d e  elomation on 8 February are winter tylz and rmv be l a te  in 
heading and ma-iurity. Eleven cuitivars/lines id-rtry nos.- 3,4,6,7,11, 
20,22,24,25,26 and 31) had primordia develqsnent stages VI-VIII. 
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Table 66. mi ter ia  for earliness of intwmo3e elongation. 

Score Earliness of intemcde elongation 

Very early before 10  an. 
W l Y  before 15 Jan. 
bb%rate early before 20 Jan. 
bb%rate before 30 Jan. 
Wdemte la te  before l o  Feb. 
Iate before 20 Feb. 
Very la te  af ter  30 Feb. 

Most of these lines headed a t  the same time. T.m cultivars, Avalon 
(Entry no. 11) and wilamapu (no. 31)  we^ very late  in h e  as w e l l  
as in maturity. One would expzt  these two entries to be fmst/cold 
resistant d~ to their slcw primxdia develqment but actually their 
L E O  was hi* than -8%. It seems that  these two entries are 
photoperiod sensitive as their develcgrent ttu-oqhout the crop season 
was slow and they were last  i n  maturity. 'Ihese 11 cultivars m 
expctd to avoid cold an3 frost damage more than the others since 
t h e i r ~ a r e s h o r t e r t h a n 2 m n a n d a r e u n d e r g r o u r d .  Seven 
cultivars out of these 11 may be high-yielding and alx, have w i n t a r  
hardiness. mir t i l l e r  ranaber was him than other cultivars, and a t  
t h e s a m e t i m e t h e d e g r e e o f  'zation was alw, greater. A 
ampnsat im effect on spike ranaber-also be ekpzkd, wfien main 
stems are dalmged by freezing and frcst. 

Grarth habit and primxdia developmt are negatively correlated. 
OJltivars w i t h  primozdia developmtal stage over VIII were erect 
(gmwth habit 2 or  3) on 18 January and may be susceptible to 
winterkill. M t i v a r s  with primordia developnerrtal stage helm VIII on 
8 February, range fmm moderate to prcstrate. Lines ~ i n g  
mderate or pmztxate gmwth habit nust be selected to bread resistant 
cultivars for cold/frcst damage. One of the erect breeding lines 
(entry no. 6) shcuRd primordia develqmental stage VIIe on 8 F e b m x y .  
It seens that efforts a t  ICARDA to inmrpra te  cold tol- in spring 
type wheats tiuwugh slow prinoniia developnent have been sucoessful. 

To investigate the relationship tetween prirmrdia developnent and 
freezing resistance, 50% lethal temperature for the same dtivars 
(except cv. Wlamp 25-77) - studied by azt i f ic ial  freezing 
treatmnt Table 67). Bte on leaf regxwth (Table 68) shcus that the 
mst resistant lines were, nos. 1, 7 and 26 wflich tolerated 
k p r a t u r e s  lrw than -8,C. mxever the root regrowth shrlies shar 
that  two other lines, i.e. nos. 3 ard 5 in addition to errtry no. 1, 7 
ard 26, resisted Imperatuns lrw than -8%. 
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Prh rd ia  devel-1 stage and 1- of htemxde are nxlghly 
correlated with E O .  only three cultivars i.e., nos. 1, 7 and 26, shar 
larer 1550 than -8% which is the critical turprature for freezing 
resistance in this region. 'Ihge c u l t i v ~ s  also did not initiate 
p r h d a  develcppent (below VI) and had internode elongation (below 5 
m) . A l l  wltivars wfiich initiated p r h r d i a  develcppent and intemde 
elongaticn are susoeptible to freezing. me LT50 ranged fmn -5.4% in 
cultivars which did not initiate priimrdia developnent and intemcde 
elongatiun. ?hese results indicate that prinurdia development an3 
freezing resistanae are different physiological characters. The same 
&ts were obtained i n  the freezing tests using plants a t  the 3-leaf 

stage. Ihe entries which did not initiate primordia develqanent an3 
m b m d e  elonqation (Table 68) were not resistant to freezing. The 
earliness of plant develcpmt did not arrela te  with the freezing 
survival ratio. To develop early cultivars with wld/frost resistanm 
in hi@-altitude areas, it is essential to have a plant deve1qxm-k 
d& wmld avoid cold, frest and terminal moisture stress. 'Ihis is 
sham by the perfomace of entry nos. 23, 26 and 28 which had slow 
prhxdia  developwlt during early staps of plant developnent and 
later rapidly developed. 'Ihis is a desirable character for avoiding 
terminal moisture stress. Freezing resistanoe is also an trportant 
character which can he transferred and achieved by effective selecti.cn. 
Six lines/cultivars (!&try nos. 1, 4, 7, 9, 25 and 26) e x p r e s d  high 
freezing resistance, and are useful for the breeding prcgram. 'Ihge 
results mfonn with earlier SMies and these llnes have k e n  
extensively employed in  the crossing p?qram to develop ilew genplasm. 

maml Yield Rials 

The most aihmnced breeding l i n e s / c u l t i v ~  performing w e l l  against 
varicus st- under controlled conditions and a t  a of key 
locations in  the region are provided to oxpra to~~  in high altitude 
areas yield trials. The results f m  a few locatims are presented 
here. 

M Ylheat Yield Rials, Kabul-Af@anistan, Mashhad-Iran, and Setif- 
Uqeria, 1986/87 

mis trial was ccwprised of 24 entries with one long tenn cfieck 
(CV. Bezostaya I) ,  an inpuved chek, Cham 2, and a ~ t i d  che=k 
variety. TIE results of the five top yielding lines a t  Kabul alcng 
w i t h  the check varieties are given in  Table 68. Ihe yield increase in 
the top five lines ranged fmn 3 2 4 9 %  over the rational check variety. 
htry no. 5 (Pls 70/3/FIn/Am/An ... . .), which is cne of the top 
yielding lines a t  Kabul, was also top yield- a t  Setif-Algeria. 



Table 68. 'Ibp yield* lines f m  the R e g i d  Wheat Yield Rial for 
Hi* Altitude Ateas a t  Kabul-Afghanktm, 1986-87. 

htry Name/- 
No. 

RyJc Head Mat. Yield 
days days Wm 

. . 
10 GD-27-262 
5 Pls 70/3/Flq4az/An 
13 Nir 264/3/NP 852/Pj62 
1 ~ 2 ( s p r i n g W C h e c k )  

1 2  Bezostaya 
24 N a t i d  Check 

Grardm 
cv 
I S D  (P = 0.05) 

A t  Kabul 19 lines cutyielded the rational check ard 15 entries 
gave better yield than all three check varieties. All of the top 
yielding lines are of facultative type derived fron winter x spring 
rrosses. Ihe spring ard w i n t e r  type check varieties ranked 16 and 19. 
'RE better performrce of f a d t a t i v e  types ard poor yields of spring 
ard w i n t e r  types wests that the most suitable m a t e r i a l  for the Kabul 
q i m  should be an in-ate type y i n g  adequate cold 
tolerance. -re, the overall grard man yield was hetter than 
the national check variety indicating that gernplasn developg] a t  Tel 
Hadya is suitable for Afgimnistan. 

--Iran is a him inpt emrjrconwt awpared to Kabul with 
hi* yields. One of the nost widely gznm cultivazs is the winter 
wheat variety Bezostaya. N i n e  entries gave hi* yield than the long 
term winter wheat check variety Bezostaya 1. Twenty &c entries 
cutyielded the national check variety ard the overall exprimental mean 
yield was significantly larger than the check variety. Althaqh a 
l a q e  m m h r  of entries gave yield significantly better than the 
~ t i c n a l  check the data presented in Table 69 indicate an increase of 
42% in the top five l ines /d t ivars .  Fcur of the lines, i.e. cv. 
zarsoon, Trakia,  Lorn 10/3/2810/171-2//234-3816/4/..; and 
Clnnhrd/5133/ /Flt /3~C/4/Lfn/ / . .  . . w e r e  also amng the top yielding 
lines a t  Tehran i n  the previcus year. ?he variety Z a r ~ o o n  ard entry 
no. 3 seemed to possgs w i d e r  adaptability. 



Table 69. lkp yielding lines out of the w i d  hbeat Yield Trial for  
High A l t i M e  Areas a t  Mashhad, Iran, 1986-87. 

rn N-1- rank ~ e a d  Mat. plant TW Yield 
NO. days days heim kg/ha 

6 ZargCrm 1 158 199 81 40 6696 
7 Trakia 3 157 200 82 41 6089 
2 rcsl 10/3/2810/171-2//. . 
1 Cham 2 (Check) 2 158 200 78 34 6163 

12 Bezostaya (Check) 10 163 204 92 42 5422 
24 National Check 23 170 210 105 43 3674 

GralKl MBan 162 204 80 40 5091 
CV 11 9 84 39 17 
LSD (P = 0.05) 27 22 92 21 1197 

No significant  differences were observed in days to heading and 
m t w i t y ,  kut a l l  top yielding lines matured a t  least 10 days earlier 
than the m t i c n a l  check. TXE to the better p?rfo?m?nx of the variety 
Zargocpl at  a & of sites in the region, 50 kg seed were requested 
and supplied to Iran fo r  large scale testing. 

A t  Set i f ,  algeria ncne of the top f ive  entries significantly 
cutyielded the m t i d  cfreck. Hmever data inlicate that f a d t a t i v e  
material o r  sorim twes with stmns cold toleranoe w be sucoessfull - - -- - 
in these env' 

Two of the=~es, i. e. cv. Zam- and no. 5,  are widely adapted 
lines and have yield& m i s t e n t l y - b e t t e r  in Afcjmnistan, Pakistan, 
Iran and Algeria. Tney are therefore worth testing in larger areas. 

1. Regional Bread M&zit trial a t  A n ~ a a r  (Mo-), Breda, and Tel 
Haaya (Syria). 

Data f ran  m c e u r  have shown the superiorty of entry No. 3 
(Soty/sut//~er/4/2 Rfn/3/Fill.. . . m a )  as anpared to the checks and 
other entries. ?he four top yielding lines have been developed thragh 
w i n t e r  and spring  asses using cold tolerant varieties. A t  Breda, 11 
lines significantly outyielded the two chec)cs, Bezostaya and Zargocn. 
'&e a v q e  yield was him a t  Breda than a t  Anmceur (3166 k@a vs 
1095 kg/ha). T l - h  trial data a t  Tel Hadya confirm p ~ i ~  findings 
that facultat ive wheat types perfom well i n  Te l  Hadya. This also 
confirm the su i t ab i l i ty  of this statirm fo r  evalmtion of winter x 
spring -- 
2. r a e g i d  dunrm wheat yield trials at AnMceur (Morocco) and E n d a  
(Syria) 

lhree lines (entries 3, 16 and 6) outyielded the check Cham 1 a t  
lm?aoeur, !xt only one line (entry 3) w a s  superior to this check a t  



Breda. Fhtry 3 (9045/Loql'S1) ran)red first a t  Breda arrj. third a t  
Anna- and was selected i n  both sites. Hu.,wer, performme of dunrm 
wheat lines wer sites SU39gtS that dunrm wheat has a narrcwr 
&aptation as corpared to bread wheat. 

'RE selecticn f r q w n q  fma v a r i a s  high alti- m i e s  indicates 
a generally-30~3 performmc~ of our gernplasa a t  various him altitude 
site6 in  M. Ihe snall mms3er of advanced lines selected a t  mre 
than cole location skm the specificty in @omaxe of the tq~ 
yieldirq lines t o  partidar sites. l h i s  is due primrily to  
a q m c l h t i c  diversity in the hi* altitude -. 
A network of research stations in high elevation areas w i l l  be 
dewlapea to enhance the interflax of resead~ mterial, and pmhote 
exclamp of infonmtion scientific visits,  workshqs and 
confereIE€s. 



The p h y s i o l o g y / a ~  project, m in its third season of 
activities, has the followmg goals: 

a. Identificatiun of specific plant and crop attrjbutes representing 
t r a i t s  that m f e r  survival and praiuctivity to aereals under 
stress. 

b. amracterization of a wide rame of qenotwes in terms of 
nurpholqical ard @ysiolcqical -attr& of inportaxe for 
phvsicallv stressed environments. Establish that sufficient 
&%tic -&ability exists to be exploited. 

c. Search for s h p l e  (integrative) p r a n ~ t e r s  r e p m t i n g  the 
physiological attributes that mrrelate w i t h  the plant responses to 
stress. 

d. m e  that  selection and reambination of characters is ~ i b l e .  

The following pay off is e x p e k d :  improverl efficiency of 
selection for stressed envimrrments, and faster improvement of yield 
a d  yield stability. 

The agromny ampnent aims to explore crop es t ab l i skmt  
pactices,  canopy architectures and the mtching of gemtw to the 
medium (350 nun) and low (200 nun) rainfall spectnrm of rainfed 
Mediterranean environnents. 

Previous reports (Cereal Impmvaent Frcgram Annual Reports 1986 
and 1987) have presented the materials ard mthcds usal, the 
description of the enviroments, evaluation of mrpholqical t r a i t s  
according t o  their  relation to yield, gas e x w e  patterns in 
relation to stress, ccwparative stress physiolcqy between and within 
winter cereal species and a g r o d c  tools for improving variety 
perfors~nce under stress. Fqkasis has been given to drought, the 
major physical stress of concern. S m e  screening techniques have been 
eXpl0rea. 

In th i s  report a brief environmntal description of the season is 
given. 'Ihe mjor  part of the report addresses a detailed description 
of sane m ~ y s i o l c q i c a l  t r a i t s  of two mw barleys ard the problem 
of heat stress in  wheat. 

TIE rainfall  in the 1987/88 season was above average in northern 
Syria. Fig. 11 shows the total a;ld monthly rainfall for two seasons a t  
+xu representative site?.. 



S O N D J F ~ A M J  

M O N T H  

Fig. 11. M y  rainfall a t  Tel Hadya and Barider, northern Syria. 

Ihe 1985/86 season was belw M close to the long t e r m  average. 
seasmd rainfall was reflected in soil water profiles for the two 
years. &Vile during 1985/86 the wtting fmnt a t  Bmider did not reach 
b e l w  70 an in the soil profile d cmsquently soil mter uptake was 
d i n e d  to this depth. In 1987/88 the soil was xecbrg& to 140 an 
a r l d t h e r o o t s g r e w t o t h i s d e p t h . A t T e l H a d y a t h e ~ s e a s o n s a l l o w e d  
 root^ and soil water uptake dcwn to 170 an in  the soil. 

'Table 70 &a.s the total a !  grnm3 bi- abtained in the 
three seasons of study and a t  the three testing sites. Ihe bi- 
yields mrrespDnd to the genotypes of the oereal physiolqy nurseries 



(72 barleys ard 40 wheat). Table 70 shows that wheat outyielded 
barley at Tel Hadya, the higher rainfall site, while at the two drier 
sites the m i t e  o w r r d ,  except for Breda in the 1987/88 seascn. 
In 1987 barley had a higher rainfall use efficiency than wheat. 
Barley also had a higher trarrspiration efficiexy but a lower 
photosynthgis and stcsnatal at the wetter site than wheat, 
kiich preamably lead to a larer seasad trarrspiration. Fig. 12 
indicates that in a wet seascm at Tel Hadya (504 mn rainfall), the 
-iration efficiency of barley was higher f&n wheat but 
total biaaass pxdction was 27% lower. lhis result is in agreement 
wiul the gas exdxuqs data in previm reports. 

Table 70. Total bia~ss (Mc,'ba) of barley and wheat acmss seasow. 

Site Seascn Rainfall Barley Pibat B/W 
(m) 

T h i s  was the third seascsl of characterization of the 
barley and wheat physiolqy nurseries. In this report partial results 
are pmsent&, CO- to detailed field W e s  undertaken in 
25 twa-rcu barley entries. 'Itlerrty of the twenty five were cksm to 

relatively d l  adapted gemtypes based cm earliness ard 
grain yield. The remining five entries are late ard have had l w  
yields in previous seasons. Mts presented include apex 
develqment, m m b r  of leaves on the main shoot, tiller nmS3er, leaf 
wlar, gmwth habit, vernalization potential ard 
d i z e d  kernel rnrmber and grain fill-=' duration. ~ast 
eqhsis was placed on the Breda site. 

lrpex Ck~e-t. Tm develcpwk apex periods appear to he of major 
hprkme in barley: a vegetative pericd (VP) , wrmsprdq to leaf 
initiation, wnsiaerea here fmn plant ewrgence (E) to the double 
ridges stacj= (CR), and the ear initiation pericd (EIP) sparpling fm 
dale ridges until the maxinarm maker of spikeletes (TS) is formed. 
Ihe code nrmber dcsGrihed by KiIby and nPplqard, 1984 (M 
Cevelqmznt cuide, 96 p.) will he used; in this code [R is given the 
~2andTSthenLUrker7. 
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15 

Fig. 12. Water use-efficiency of wheat and barley, and mzan 
tenpram, a t  Tel Hadya, thmqh 87/88 season. Rrrows 
indicate m a n  heading time. rate of energence: 25/11/87. 

- 

F a r  plants f m  replicated plots (3) taken wery two weeks 
&ring the period January- 1988. Ihe rate of darelqment of the 
apex was e q r e s d  in thermal time (ammulated mean daily 
~ ~ a b o v e 0 O C  fmnBaergence). 

me study of the time cause of ape% develqment (Fig. 13) 
sugggted a w i n g  of the geratypg to facilitate the analysis. Five 
gecu~s were established: 
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- ~ a s t  developing entries, incl- WI 2291, WI 2198, WI 2269, WI 
229- 2269. RLis grasg is referred as WI entries. 

- Slow VP and fast HP: Tachor, Arabi Abiad and Arabi Aswad. Ihe 
gmup is referred a s  'Biimr type entries. 

- slow VP and slow EIP: Atem, Lignee 131, Alger/unicm and B ~ N  27. 
wf@ as entries, being too late for the 
Mediterranean errvmnmmt.s with terminal. stress under stucty. 

- In tandate  behaviour between the W r  type ard the WI 
entries. lhis group includes Syrian ladraces barleys (SIB). 

- othsr &kS: Wadi HaSSa, P.dm/M?su%a, Roho and SEN 96. 

THERMAL TIME (OCD) AFTER EMERGENCE 

Fig. 13. Apex Develqment during the - for 3 entries WI 2269, 
early (open synbls) : W r ,  ~ M l y  adapted (crossg) and 
Jigrse 131, non adapted (closed syn$wls). 

Table 71 shovs the thenml time rquh-33 for each of the above 
entry groups for a given d e v e l ~ ~  phase. 'me range is given in 
parenthesis. Ihe Ta6mr type entries had the longest vegetative period 
(E-W), and the shortest EIP (CR-TS). 'Ihe longer time to heading of 
t h e s e g e m t y p s s a s ~ t o t h e W I e n t r i e s i s c a u s e d b y t h e l c e q e r  
E-W period, since the EIP and spike graYth period (TS-H) are the 
shortest. The  hT entries had a relatively short EIP ard a 1- ear 
gravth period tut t h q  headed earliest. Late heading of the wdaptgl 



entries is the result of a 1 9  EIP am3 a 1 9  spike gznwth pericd. 
'Ihree of the non grouped entries, SBON 96, Wadi Hassa anl Roho had a 
short E-DR pericd (340, 345 d 360 OCD respectively), while 
F 3 z h o w k a  has 400 %I and a short EIP (280 %). 

Table 71. 'Ihermal tine (OCD) for various develqmk?ntal 
Fhases. T W  row barleys (-20) 1987/88 season. Breda. 'Ihe 
range of the group is given in parenthesis. 

Develqmrrt Phases 

 ley gmupl/ E-DW DW- TS-H Heading 

Mrmbers in -is refer to the maker of entries incl- in 
the group. 

Wamber of 1- in the r d n  shmt. Ihe nuuker of leaves in the m a i n  
shoot an3 leaf appearance rate or Fhyllcchmn pericd (interval in %I 
b e t w e n  the appearance of 2 leaves) are i m p r t a n t  germtype 
mcteristics as they are wntr* to the fomtion of the early 
canopy stru*. M l y  k3pIxied leaves Of the min shoot h@re 
cwlted in 12 plants per genotype (4 plants x 3 replicated plots) a t  
each sampling t h .  'me phyllcchmn p e r i d  was ormstant for a 
particular entry. Fig. 14 shows the linear relation between leaf 
maker anl thermal t h .  'rim cco-ltrasting entries as w e l l  as the mean 
of the 25 under study are given in the figure. 

Table 72 gives the total m&er of leaves in the min shoot and 
the p h y l l ~  pericd (calculated as the regression of thermal time 
onto rlmker Of leaves). 
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THERWAL TIME (OCD) AFTER EMERGENCE 

Fig. 14. Number of leaves on the mainshoot as  a function of thermal 
time fm wergence. sarme: pee M 87/88 points are means 
Of 12 ohservatlcns/entry. 

Ihe T%mr type ard SIB group had a higher rnrmber of leaves in 
the m i n  shoot ard generally shorter phyllcchron period than the WI 
group. The total nunker of leaves in the imin shoot was significantly 
mrrelated t o  the thermal tiue fmn emergenoe to double ridges (r = 
0.98, P < 0.01, n = 25), and the mllcdnmn perid was negatively 
correlated t o  this themdl time interval (r = -0.58, P < 0.01, n = 
25), i.e. a long E-OW in general inplied more leaves in the main shmt 
a&parirg fastex. lhe mrrelation between leaf rnrmber and phyllcchron 
period was -0.67 ( ~ 0 . 0 1 )  . ?his l a s t  correlation was strong enolxpl t o  
Wct the final mmker of leaves on the main shoot on the basis of 
the phylloctvon period within the limits of a 5% confidence interval. 
Plants w i t h  more leaves on the main &cot have mare potential sites 

for tillers ( ~ i r b y ,  1988, in press). A pg i t ive  -lation between 
maxjmumrnrmberofleavesintheiminshootandIr,3xhrnrmberofmain 

tillers was i d ,  (r = 0.6, P < 0.01, n = 25). Table 73 chws 
the maximm rnrmber of main tillers and rnrmber of leaves on the main 
shoot a t  various d e v e l w  stqes for four grcup; of entries. 

In general, entries with a shorter E-IR period had a lower nmker 
of leaves in the main shcot which a t  a lower rate (longer 
phyllcchron period) and a 1- m x h m  mm33er of tillers. Fast and 
abrdant early grad3 ard earliness have heen i d  to be correlated 
with yield in the dry W3ibrmman envircsrments of 110rthe7.n Syria. 
lhis implies a lorg E-IR period and, as w i l l  be sixam later, sane 
degree of vennlizatim. 



Table 72. Tutal m m b r  of 1- in the lmin shoot and phyllodvcn 
period of 25 two-TOW barley gemtypes. V a l u e s  in prmthesis 
are the 5% ccnfiderce intenral. Breda 1987/88. 

Final leaf mmbr  Fhyllocfurm 
cn~~ahshoot  perid (w) 

WI 2291/WI 2269 
SIB 39-99 
SIB 62-35 
SIB 62-99 
SIB 8-6 
SIB 60-2 
SIB 3943 
SIB SIB 8-84 
Aten 
Liqme 131 
Alaermm 

Table 73. Leaf mmker at various W q m m t  stages ard maximnn main 
shmt tillers. Values  in parenthesis a m  ranges. 

m p  leaf NO. Leaf ~ o .  Final l~lxhml 
at  DR at TS ~eaf NO. IE t i l lers 



Leaf mlax. We rep3rted (cereal Inprwemmt Fxqam,  Ammd Report 
1987, p:125) that l ight green colour is p i t i v e l y  related to grain 
yield under dmuFpt in dunnn M a t  and infonnation on barley colwr 
during the growing season is providfd here. Chlomphyll infomtion 
and its pcssible relation to plant mlwr has been provided by Dr.  
R.B. Austin frum the Plant Sci- Institute of Research, Cambridge. 

Qllorophyll in plants mxurs rmly in chloroplasts in  the form of 
chloroplyll containing proteins. 'Ihese proteins are constituents of 
the two Fhotosystenrs, PSII and PSI, l oca td  on the thylahid membranes 
i n  the chloroplasts. Each photcqstm particle (a -11 cel l  of 
b m d  wheat contains atout 150 c h l o ~ ~ ~ l a s t s  and ezu% chloroolast w i l l  
d i n  a t  least a thousand photosye;tem particles) conta- a "core 
ozmlex" of seYeral different ch lormh~l l   rotei ins. I t  is within th is  
core that the photahemistry (water ipiitt-ing by charge separation in 
PSI1 and generation of rectucing pswer and ATP in PSI) takes place. 

h b s t  chlorophyll i n  leaves is in the form of axplexes called 
liqht harvestirq chlorophyll proteins (IHCII and LHCI for the two 

ing- 

takes place. 
Antenna chlorophyll has an a/b rat io of 1-1.3 wfrile that in the 

mre ccanplexes is mainly chlomphyll a. In low light envi?mmmts 
there is relatively more chlorophyll than in high light 
envirrwnerrts (i.e. low a p  rat io) ,  which ensures a sui5cient delivezy 
rate of excitons to reaction centers to b e p  them working efficiently. 
In high light, t m  rmch antenna chlorophyll can overload the core PSII 
anplex. If e l m  transprt thmigh PSII is inhibited by feed back 
w s n s  due to low demand for the prducts of photosynthesis (e.g. 
a t  lm tmp?ratures or  i n  dmucplt), proteins in the core of PSI1 are 
damged and ph-is -1y is inpaired (a phenmmon 
Imam as photoinhibition). 

DYing the in i t ia l  part of the season, roucpy thrcugh the 
beg- of stem extension, solar radiation is lirmting in northern 
Syrla (8 MJm-2d-1) increasing to values above 20 MJ m-2 d-I during 
stem extension, heading and grain f i l l ing  (28 MJ m-2 d-I). A t  the high 
levels of radiation it is very likely that photoinhibition w i l l  arw, 
p a r t i d a r l y  i f  the plants are subject to drcqht  or  heat stress. 

Fig. 15 shows the evolution of plant colwr thrcughout the season 
of four g r a p  of barley gMotypes a t  Wider ,  a dry testing site. W e  
naturally adapted genotypes (landraces), Tadmor, Arabi Aswad, Arabi 
Abiad (Ta&mr group) and pure lines isolated fm landraces (SIE 
group) show a distinct c o l a  pattern as ocanpared to a Waite Institute 
set of entries (WI) and Flmq3m entries which have been sham to be 
poorly adapted to the northem Syria e n v i r o m t s .  M c s t  interesting, 
the Tacbnor and SLB show a dark green colwr early in  the season 
when radiation is low, %hi& charges to pale green as radiation 
increases. 
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Fig. 15. Plant colour during the season a s  a mean for  f o x  gmups of 
entries. Source: PCB m d e r  1987/88. Score: 1 = l ight  green; 
3 = dark green. 

Dr. N. WataMbe, working an chlox@yll proteins a t  the Institute 
of Plant Sciences, -ridge Latoratory, maswed the chlomphyll 
content and a/b ra t ios  in a set of genotypes w i t h  either l igh t  green 
or  dark green leaves. were done early in the grain 
f i l l i ng  period on samples fmn irrigated plots a t  Qnbridcge. The f lag 
leaf-1 in replicated plots was analyzed. A of the results is 
given in Table 74. Light green genotypes oonslstently had a hi* a/b 
ratio than dark green ones but there was no amsistent difference 
between grcups in their cfllorqhyll cckltent p r  unit leaf a?xa. The 
obsezved difference i n  a/b r a t i o  is similar to tha t  bebeen high- 
photsynthesis diploid wheat species and bread wheat. In diploid 
wheat, the high a/b r a t i o  is associated w i t h  a d l e r  r a t i o  of 
drlomphyll i n  the antenna to tha t  i n  the core conplex of #mtcqstaO 
I1 an3 w i t h  a h i m  capacity for  -thetic electron transprt, 
particvlarly a t  l i g h t  -sa&tion.- me& associations need be 
investigated i n  barley. Present effor ts  of Dr. WataMbe a t  IPSR seek 
to sq&ate chlomphyll proteins by gel ele&rc@n~e5is to masure the 
-core mnplex ra t io  of the l igh t  and dark leaf c o l a  barley 
genotypg. 



Ihe l igh t  leaf colcm of the adapted barley genotypes is 
associated w i t h  a consistently higher chlorqhyll a/b ratio, and this 
is l ikely to be a measxe of a reduced ammt of chlorqhyll 
in prcprth to that in the cores of PSI1 ard PSI. T h i s  m y  omfar 
(a) a high rate of w c  elalectrcn t1ansp3, pcssibly 
d t h g  in a lcrwer C i  and hence a high trarrspiratim efficiency, and 
@) mdwed susoeptibility to @mtoinhibition. Ihe wlour pattern of 
t b  adapted barley genotypes may be a useful selection criteria for  
barley for dry ellV- SM~K to 
Syria. 

Table 74. Leaf wlm, chlorqhyll  antent and ch lmqhyl l  a/b ratio 
of dark q-reen (1?=6) and l ight  green ( ~ 7 )  barley geratypes. 
MBasurePents done during win filling1/. 

rark 
right 
3.729 

m 0.05 (on= side test) 26 26 0.136 0.040 

V Data prwided by Dr. R.B. Austin. 
2/ Score: l=light q-reen: 3=dark green. 

G z w b  habit. An early ptxstnte grarul habit, before stw extension, 
hk5 keen wrrelated to yield llnder i n  the Medi- 
snr ' ' of naahMl Syria (Acevedo, 1987. In: W t  Tbl- 
in  W i r r t e r  cereals pp:303-320). A plausible explanation lies in  an 
increasedgrourdcaverandliqht.' 'on by the c r c ~  at  a t h  
when radiation is low, resulting in= water use efficiency. 
Fig. 16 shavs that the adapted errtries, Tacilmr, Ambi Aswad ard Arabi 
Abiad, are prcstrate early i n  the sea~n. Other Syrian lardraoe 
barleys (SIB group) d-m a similar M less pmsvxnmed pattern. Ihe 
WI grap, is mplete ly  erect throurpl the grnwing seasan ard the 
Eumpean madam entries are also erect exoept for rignee 131 d h  
is prcstrate. Within the SIB group, a range is f d  with SIB 60-2 
b e i y  Tdmr-like to SIB 8-84 being WI-like. 
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Fig. 16. Mean growth habit &ring the season for f a r  grcups of 
entries. (PCB, Tel Hadya 1987/88. Score: 1 Erect;3 Frcetnte). 

Ihe initial pmstrate growth habit of the Tadmr-like and Sm 
changed to erect tetween 600 and 800 OCD a t  Tel Hadya, between 

500 and 700 %Q a t  Breda anl between 400 and 600 %I a t  Bouider. A t  
Breda, where detailed infomtion cm apex developrpnt was obtained, 
the chanp fnrm prostrate to erect habit oonured during ear 
ini t iat im,  i.e. h b e e n  dcuble ridgg and maxiAum maker of 
spikelets, and my be related to the vemalizatim of the 
entries. I f  his  is the oase, the cflame in qzWth habit wmld be a 
gmd field indicator that vernalization have been met in 
tke entries requiring devernalizatim. Internode elmqaticn, which 
wxld be an c h i c k  im%cator, did not neoessarily m&i& w i t h  the 
chanq= i n  smwth habit. 

Vemalizatiol -. 'Ihe r q r d z t i v e  developrpnt of barley ard 
0 ~ 1 t l . y  the time to ear ( 7 2  and mturi ty is influenced by 
venmlizatim o r  cold requrranent for ear i n i t i a t im and by 
-id and t=prature respcslse &ring growth. AS part of the 
wllabcnative pmgram of the Cereals Physiology Project of ICARDA with 
th? Institute of Plant  Science Peeem31 ( I n ) ,  Cambridge, UK., the 
vernalizatim rqukmmt of 50 two-rw barleys, m1udh-q 30 of the 
g € m Q p  characterization trials, bas determined a t  Wridge. 



The results (Table 75) shm that the majority of genotypes 
ewmined were spring m! i.e. genotypes in which vernalization 
treatllB3lt did not hasten tw (degree days) to ear emergenoe. mis 
gmup included Japanese an3 Euzqean genotypes, 3 genotypes frmn 
!lU&ey, one fmn each Pakktan, mrcax and Iran, and the genotypes of 
the barley d-mmcterization rniolcqy nursery of ICARIlA except for 
the lccal lardraw. Of the reraining geMtypes in which t h  to ear- - was hastem3 by vernalization (i.e. winter types), only 
Llgnee 131, a genotype frcan wtpellier in Frame, required more than 
b m  weeks vernalization. lhis group included all the 1-e~ 
ewmined, two gencrtyFes f m  Iran am3 one each f m  Iraq and Turkey. 
'I& Tacbnor type and SIB entries which are well adapt4 to northern 
Syria require vernalization. 

Table 75. Classification of 2-row barleys into spring-type 
(wmalizatim did not hasten time (day-degrees) to ear- 
emergence) or winter-type (2 weeks vernalization did hasten 
ear-emqence). Day-degrees to ear-aeqenoe in the 0 W e P k  
treatment ard the effect (+ = earlier, - = later) of 2 weeks 
vernalization are shcbm. 

.%ins type % days to Differenoe in - '-9- O C ~ b e t w e M  No vemdizatlon no vernalization 
treahm~t and2we=&s 

=notwe vernalization* origin 

Eankuti Korai 
Shuwei 
Nirakei 19 
Satsu)ri 
kmji Nijo 

Pmctor 
Maris Mink 
T r i w  
Gwrgie 
lcenia 

+54 
+I10 

+8 Japan 
+64 

0 

+45 
+39 
+34 
-24 
+23 

+72 -1eY 
-13 characterization 

+I11 trial. 
+41 Iamiraces 
+44 excluded 
+76 
+35 
-50 
+62 



Table 75. (ccmt'd) . 

m* type % & y ~ . t o  Difference in 
ocdayshetween 

Novernallzatbn mvemdlizatim 
treatment anl 2 

-no"2P vernalization* origin 

- m b  825 
WI 2291/WI 2269 753 
Jer. BazMisse/ 741 

a10836 

S: Bon 89 
S. Bon 29 
S. Bon 27 

Arabi Abiad 
Arabi Aswad 
n&or 
EL8 51 = SIB 60-2 1738 
mE 75 = SIB 39-43 1670 
EL8 80 = SIB 39-99 1667 

W. Ha.SEd = SIB 8-89 1123 

-6 Palcistan 
-14 Ebmaao 
-85 Iran 

+394 Iran 
+703 

L i g r e  131 1861 +51g1  lance 
S.E.D. 50.4 

* A positive greater than l w  irdicatg a vernalization 
rr,' rt. 

1 6-weeks vernalization. 



and realized Rmber. mts of previcms seasans 
Mcatd that the rnrmber of grairm per spike was the yield capment 
n m t  affected the driest envimimmk. Wle 76 shovs the averye 
&ct-eae in yield and yield mrpcnentS a t  Breda and Bouider with 
respect to Tel liadya for the 1985/86 and 1986/87 seasons. 

Table 76. Yield and yield sbytw.= as a f f u  bY stress. (w. 
Bcuider) . Percentage with respect to Tel Hadya. 85/86; 86/87. 

==ley Wheat 

2 roW 6 -  I3lr.m BKe& 

Qain Yield -52 -57 -77 -70 
-/area 7 3 6 7 
Qairs/spike -43 4 4  -64 -60 
Q a i n m a s ~ .  -25 -24 4 0  -30 
Straw -45 4 4  -54 -50 
HI -7 -16 -34 -50 
m -5 -5 -10 -11 
CM -7 -7 -11 -9 

IiI = hanrest index, M = days to hebiing, DM = days to wturity. 

A s  mmtianed previcmsly, the 1987/88 seasm was wet a t  Tel Hadya, 
Emda and Bcuider and the kernel number of the twenty five the-rn 
barleys urder shxiy was little affected at  the drier sites, 11.4% cn 

wettest site (Tel Hadya) . 
axolt* Of ule 

lPaximna mnter of spikelets stage. Bunt* was mt+ 
heading and anthesis (developea kernels) and ciuring gram fill-  
(fertilized kernels). Results are smmrized in Table 77. A t  Tel 
Hadya and Emda llradapted entries had a h i m  nrmber of 
develcped and fertilized m s ,  the ream for the wI a n d Z  
g m u p s w e r e l w s r a n d t h e S L 8 ~ p r e s e n t e d a w i d e r a n g e w i t h a n  
-te mean. Because barley spikes are hd&emimte, a positive 
anrelaticn betvreen the ear initiaticn period (OR%) and potential 
kernel wmld be e. ~t Breda the CCaTelaticn w a s  0.49 
(R0.05) and the EXP qldm 24% (R0.05) of the  ariat tic dl in 
potential kernel nutxx.  ?he entries with the l d  relative lamJmr of 
fertilized kernels were WI 2291 and SB3N 96, koth early and 
with h i m  scores of frost damage U anthesis. The relative 
lateness in anthesis of the Tachror and SIE groups resulting f m  a lcng 
E-M? period and relatively short EIP and spike period my have 
evolved to d i n e  a high vqetative grad21 and escape to possible 
b p i l c e i r m t a n d ~ t d a m a g e .  



Table 77. Kernel mm&r of the ears of the main sho3t a t  three stages 
of ear devel- (see text). V a l u e s  are means of 3 
replicaticsls ard four per plot. Values in 
parenthesis give the kernel numb.r as a percentage of the 
potMtial. 

Kernel- 

Potential Develqed Fertilized 

m=a= 
Tachnor 
SIB 

Grain f i l l i r q  of barley gentypes. 'Ihe grain f i l l ing rate and cbyation 
of 27 *row barley genotypes was M e d  to identify cultivars best 
aaapted to terminal stresses (a+curpt ard heat). Use was made of this 
particularly high rainfall season a t  Bcuidsr (381.8 w) to assess the 
effect of accelerated leaf senesoence on grain f i l l i rg .  

'Ihe apr imMt  was perf0mw.l in replicated plots (2.4 x 5 m) whicfl 
a t  the t k  of anthesis were spl i t  longibdinally. One half of the plot 
was sprayed with a solution of potassim iuiide (4  qr/l) 10 &ys after 
the yel lw anther stage to accelerate senesoenoe (N.C. Turner, personal 
d c a t i o n ) .  'Ihe equivalent to 2500 l/ha or 0.25 l& of KT solution 
was sprayed to fully w e t  the plants, ears included. 'Ihe effediv- 
of the KI treahmt was assessed by masurirg Fhotcsynthetic rate in 
the flag leaf-1 in treated ard untreated plants, four ard eight &ys 
after the treatwnt. On average, net -thesis was reduced by 40 
a r d 5 0 % a t t h e t w o ~ o o c a s i ~ i n t h e t r e a t e d a s c o l p a r e d t o  
the untreated plants. Lmf omh3x-m hanver was affected d y  by 
8.59. 

Ten spikes per sut-plot we randcmly -led U t e l y  after 
t h e t r e a h m t w i t h K T a r d a t 5 Q y s i n t e n m l ~ h a r d g r a i n s t a g e .  
A t  each -ling the grains were dried i n  a ventilated oven a t  75% for 
48 h., canrted an3 mi-. Wservatims on plant sen- were also 
taIcenusingal to55core .  

Fig. 17 shars the mean kernel weight thm.qh the grain f i l l i rg  
period of the treated ard unt?ieated plants. 'Ihe KT treaixent decmasd 
kernel weight significantly (P<0.01) a t  mturity. Varieties differed a t  
P<0.01 in final kernel weight while the variety x treatment interaction 
was insignificant. Table 78 shovs the man values of kernel Weight for 
the treated an3. untreated plants. 



Table 78. Mean an3 range of final kernel weight of 
plants treated with a KT solution a t  4% 10 
days after anthesis (Mears f m  10 
plants x 3 reps x 27 h i e s ) .  

weicJht (KI) 

Treated untreated 

Mean 
Ranse 

0 
SAMPLE NO. 

DEGREE-DAY 
ACCUM. FROM 
EMERGENCE 

BOUIDER 87/88 

Fig. 17. ~ffect of KT treatment on 1000 kernel weight. Average for 27 
barley l ines.  

It important to identify varieties having similar f inal  kernel 
weiqht for treated an3 untreated plants sire this can be interpreted 
as the abi l i ty  of the gem- to fill grain despite derreased 
-=is during p i n  filling. Table 79 lists with the 
values of the kernel weiqht an3 the effect of the traatmmt. Genotypes 
are ran)ced f m  low to hi* differences in kernel weight. 



Table 79. Final kernel weight (rg) of treated ard u n t ~ & &  genotypes 
( E D  0.05 for the diff- between two g e 5 . 6 )  

--tYP U n t r € n t e d  Treated Difference 

WI 2198 
SIB 8-6 
Algerflnion 
SIB 60-2 
SIB 8-89 
mimr 
Swanneck 
Lignee 131 
BON 27 
WI 2291/WI 2269 

A. Abiad 
SIB 39-43 
qtris 
nanml 
SBX 96 
SIB 62-35 
Rob0 
A. Aswad 
Atem 
SIB 62-99 
SIB 8-84 
WI 2269 
-ka 
nVm 
SIB 39-99 

A mall difference in kernel weight indicates that  in spite of 
r&ucd net p h o ~ t h e s i s  ard accelerated - (the senescenoe 
score was on the average 1.32 timg higher in the treated plants 20 
days after anthesis), the genotype was able to f i l l  the grains. Ihe KI 
treatment did not affect the grain nm&r per spike. 

Reqr2Ssi.m malysis sha.& that  there were no treatment effects on 
grain f i l l ing rate between the treated ard untreated plants. Grain 
f i l l ing  duration, assessed by the inflexion p i n t  of the plateau in the 
kernel weight versus t h  ares, was sicplifiwntly longer in the 
untreated plants of only six varieties, WI 2269, Rchoparka ,  SIB 39- 
99, SIB 8-84, SIB 8-6 and Atem. F a r  of thge varieties are within the 
smrp of 25% higher difference in kernel ineight treatmmts. 

Photosynthetic rate was & d c &  by 40 to 50% of controls four to 
eight days a f te r  the KI treatment. Grain nmber per spike was the same 
hetween treatments, there were m differences in grain f i l l ing rate ard 
the grain f i l l ing  duration between trea- was similar in 2 1  out of 



the 27 varieties tested. Ihe lack of differenoe in kexnel weight  
between treated and untmated varieties was largely due to 
retranslocation to the grain of storrd assimilates prior to the KI 
trea-. Ihe differences in variety behavicar are mcue ccupletely 
illustrated in Fig. 18 the varieties wadi mssa (SIE 8-89) and 
m?aarecmtmdd. 

Ihe anrelation coefficient betrreen final kernel rrelght and days 
to anthesis was -0.53 (significant at  P<0.01) far the n t e d  plants. 

ZREATED 
UNTREATED 

BOUIOER 1987188 

SRMPLE NO. + 0 1 2 3 4 H 

DEGREE-DAY 900 1150 1400 
AcCUPI' 

EFFECT OF TREATMENT ON 1000 KERNEL WEIGHT-ROHO EMERGENCE 

Fig. 18. ~ f f e d  of KT treatmnt cm 1000 kernel weight. a) W. Hassa 
(SIB 8-89) and b) IWo. 



For the treated plants r was negative M insignificant (r - 
0.36). 'Ihe significant negative axrelation between date and 

weight -in the &ted plants inliote that  the late headirrJ 
plants WE subject to terminal stress. In fact, a heat wave 
amelerated the wtur i ty  of the m t e d  plants such that the 
senaumnce sccaes beycnd 30 days after anthesis equal for the 
two wments. 

cereal yields are essentially determined by managenent, variety 
and envi.rcmmt. Winter cereals a m  a01 seascn crcps. hn-q vari- 
climatic factom, high teapaature is a major pmduction anstmint. 
H i g h ~ ~ m a Y ~ ~ t h e g r o w i n g s e a s c s l a S i n t h e  
larlard trcpics or  as tenwnl heat affecting the crcp during the grain 
fil l* period in Utem+rem envimmmts and hiwards. In Sudan 
mt qmm between 14 % and 16 % lati- and 350 m elevation yields 
0.75 K/ha. In this case the g K 4 r h g  seasw is short and with high 
-m=-=--. 

I n t h i s ~ w e a i m a t b m s t i a a t i m c a m r e s ~ l c n s e s t o h i a h  
terprature stress and identify rm&lolcqid a k  -1cqi& 
traits related to temerature blerarce. Zhe ttaits related to 
terprature tol- of -wheat and barley can be evaluated by assessing 
the effects of temerature a t  each qrewth staqe and on final yield. For 
analysis puposes; ard cbre to &ysiolcqi& plant &, the 
developoent of a winter cereal rmy be rmvenient ly  divided into three 
major &ases: f m  eaergenoe to double ridge (~51); Ban double r-es 
to anthesis (652) and fm anthesis to maturity (653). lkiperam has 
aneffectanBachofthgSeFhasg. 

- l . Z h e s t d y i s b e i n g ~ b y e x p c s i r g a s e t o f w h e a t  
gemtypes to variac; planting dates in the Meditemanem climate of Tel  
Hadya- 

n m t y  one bread wheat and three dwm wheat fixed lines 
m i n g  varicus stages of selection for heat strefs were sb3ied. 
P- dates were LXUdEZ Ist, 1986 ( n o d ,  N) ,  bB.n2l 23, 1987 
(terminal heat stress, W) ard July, 15, 1987 (heat stress early in 
the season, . An additional planting was  dcole on my, 20, 1987 to 
expcse d t i v a r s  to heat stres cbsiq the wbole grcwirg period (S). 
Heavy rmt rot attac)c in this planting all- obtain only partial 
informtion. Cm bl 15, 1987 the d t i v a r s  were planted a t  Wad 
Nedani, Sudan (14O, 24'N, 380 m elevation) on the Cezira University 
Farm in collatoration with F'rof- J. Sirzq.  A t  this site entries 
were to the no& heat stress of the dry lwland tmpics 
~ t h e s e a s c s l .  

The exprimntd design a t  eacfl site or date was a &zed 
q l e t e  block with three replicates. For analysis pupsg four or 
five emrironaent levels wre available (five when variables f m  HS are 
included). Plot size varied a- to site, being 1.8 m w i d e  (6 
, 30 an apart) and 5 m lorq a t  Tel Hadya (cyord planted) and 1.8 m 
wide (3 rovs, 60 an) and 6 m lcng a t  Wad Medani (hand planted in 
r-) . The swing rate was 110 kq/ha in all the eqerhmts. 



O-q, hwh&y other than planting mthrd has the same in all 
envimments and correspcnds to that usually used at IC?mx. 
Irrigations bere given to replaoe cmp -izatim every 7 or 8 
days during the rainless season at Tel Hadya (spinkler) and every 10 
days at Wad Medani (surface irrigation). 'Ihe abswaticas included 
cnp energence and gtablishnwt, growth, developnent and yield. 

. Fig. 19 shaus 1- term average tapera- and 
-1- for Tel nadya and Wad M, and Fig. 20 shcws the actual 
-a for the varicus plant-. 

Fig. 19. rn~n tenpram for mdya (closed circles), 8 
years average and Wad Medani. (open circles), 30 years 
a y .  my lengthwas~p&tedwthemaxirnrm-~f 
sumhue hours for the respective latitudes. 
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?he telp2rat"I-e regime is sqracptw (>200C mean tmI=.a'==) 
f o r w h s a t q r a r t h a t w a d M e d a n i ~ t h e s e a s o n w f i i l e a t T e l H a d y a  
it stays above 20% f m  early May t h l ~ @ l  the en3. of October. 
mylength fluctuates thmghat  the year a t  Tel Hadya, fmn a m w  
of 9.8 h in mxttxr to a maximnn of 14.5 h in June, a l e  a t  Wad 
Medani it oscillates fmn 11.2 h to 13 h. mylength fluctuation for 
the grwing season a t  Wad Medani ( N o v e m h r  thrmgh March) is d l e r ,  
f m  11.4 h to 12 h. 

It is not possible to mimic the tmp2.mt"I-e and daylength regime 
of Wad Medani by field planting a t  Tel Hadya. While a June planting a t  
Tel bdya w i l l  have relatively sinilar mean tmp2.m- than Wad 
Medani, daylength wi l l  be appmxhmtely 2.5 h lcslger. T h i s  inplies that  
Fhotqericd sensitivity of the -lam in this ~~t is 
c c n f m .  

TH NO% 

TH) , WAD MEDANI - 
Fig. 20. Maxinun (open circles), minimrm (closed circles) and rn (x) 

w w  a t  variw planting dates. Tel  Hadya (solid 
lines) and Wad Mdani (broken lines). 1987/88 season. 

The plant material a t  ~ e 1  Hadya was subjected to one nunth (Fig. 
20) of heat stress a t  the end of the grain f i l l ing  period (15 May-15 
Jum) in the mrmal planting. Ihe terminal heat stress was increased to 
tm mmths by planting by mid Elarrh. The crop was subjected to thermal 
stress Ulmucplout the season by planting i n  mid May and to 
prdminately early heat stress by planting early in July. 



Yield wd Y i e l d  1 2 2 , .  Div- effects 61 yield are 
in Table 80, the values are for the rnnsery mder 

study. Grain yield ms &astically rerhred by heat stmss, the biggest 
~ c n ~ k h e n h e a t s t r e s s m s p r e s e n t ~ t h e s e a s o n  
a t  Wad Medani. A t  Tel Iiadya the heat stress early in the season had the 
m6t negative effect, not significantly different than the effect a t  
Wad Medani. ?btal above qcurd biawss, t t n x q i ~  affected a t  Wad M, 
ms not as severely as aS early heat stress a t  Tel Hadya, 
pmhbly &e to  higher -tures a t  the latter site. 

W e  80. FTIV- effects on grain yield, tctal ateve g d  
b i a ~ s s  and harvest W. MBans of 24 &eat allti-. Ihe 
percent value in anparison to to Tel Hadya no?mal planting 
(100%) is also given. 

mircnnent Grain yield AhOve qcurd bi- Harvest index 
lala-1 % lala-1 'b % 

W- 1.57b 44.1 4.21b 44.7 0.36b 94.7 
heat stress 

m early heat 1.20~ 33.7 2.98C 31.7 0.4- 105.3 
stress 

Mrmbers follu#d by a different letter in the same wlm differ a t  
PC0.05. 

Brrelation coefficients for grain yield in the varicus 
envirmrmPnts were not significant except for mnoal planting a t  'Id 
?Iadya and Wad Medani where lm (p10.05) m l a t i c n s  rwe faorl. Ihe 
general lack of oxrelation in grain yield is irdicative of significant 
genotype x env- ~ c t i ~ .  

Table 81 presents the effect of env' ' on yield anponents. 
Grain number per unit area and mw grain mass arp the grpin yield 
-ts. Delayirg planting a t  lkl Hadya reduced mean graln mass.by 
an ?verap of 24.8% while at Wad I&mIi the Ie5Uction vms of 30.1% wlth 
a sdlar number of kernels per spike the no& plarrting a t  lkl 
nadya. 'Ihe major rdwt icn  in grain yleld is the result of 
grain nunber, particularly by decreased spikes per un i t  area. Ihe 
reduction in spikes per uni t  area was associated mainly with early heat 



stress ard amxnaed f o r  aka& 55% of y ie ld  loss a t  high w t u r e s .  
Ihe imker of kernels per sp-et (a/b in Table 79), thcugh low does 
not seem to have been grea t ly  affected by either 'IHS or EES while the 
m&er of kernels per spike was reduced frun 9.6% at  Wad t4dani to  
28.8% f o r  l7-E at  Tel Hadya. A l l  y i e ld  mrpone?ts listed in Table 80 had 
a significant gemtype x envkcmmt hterachcm (RO.O1) . Grain rmhr 

m&er of spikes per unit  area on grain yie ld  d m  for ea r ly  heat 
stress m d  be emmined i n  tmm of cmp establkhuent ard tillering. 
'mere was a drastic e i c n  in cmp establkhuent amiated  to ea r ly  
heat stress ( 2 o t o  30% w i t h r e s p e c t t o d  planting). Inspiteof an 
inreaSe of spike m&er per plant  ozqemat ing  f o r  low plant  density 
t h e & x e a s e i n c r q , e s t a b l i & m e n t K p e a r e d a s t h e r m i n y i e l d ~ c n  
cause. cxl a s ingle  trait analysis the prcblm is to  select for 
varieties able to geminate ard ereqe umkr  hea t  stress. lhis trait 
can he saencxl  ur&r control led &ti-. It is impartant that i n  
this study s igni f icant  cliff- in cmp establishment between 
semtypes within envircrnnents were f d  (RO.OO1) and the QrE term of 
the analysis was also s igni f icant  a t  the same level, giving scope for 
selection f o r  this character. 

Table 81. Yield compcnerrts of wheat as affected by env- 
di f fer ing  in heat  stress. Mears of 24 d t iva r s .  Ihe percent 
value w i t h  respect to lkl Hadya normal p l a n t h q  (100% is also 
given. 

mvircoaoent Spike No. Kernels spikelets a/b Mean grain 
(m-2 2)  per sp* (a) per spike (b) - (ng) 

- 

'IH normal 349.2a 100.0 27.la 100.0 15.9a 100.0 1.7 39.- 100 

ll terminal 292.9b 83.9 19.3b 71.2 12.3c 77.4 1.6 28.91, 73.2 
hea t  stress 

'IH ea r ly  1 6 3 . 2 ~  46.7 22.U 81.5 13.4b 84.2 1.6 30.5b 77.2 
heat stress 

Wad Eledani 145.6c 41.7 24.- 90.4 N.a. - - 27.- 63.9 

b h r x  fo l la red  by a d i f ferent  letter i n  the same column d i f f e r  a t  
P < 0.05 

-1cqy. Bys f m  swing to anergqnoe usre s igni f icant ly  rduced by 
increasea-ture, f m 2 5 d a y s m t h e l w m m l ~ t o 9 a n d 1 3  
days in the 'IHS and EHS a t  Tel Hadya to 4 days a t  Wad Medani. Soil 
water was mt l imi t ing  f o r  any of the plant- dates at  germination 



time. Table 82 shcrws values for thenaal time and average 5 an soil 
temperature in  the gem hat ion^ period. ?he highest 
-tue for EX5 a t  Tel Hadya was particvlarly detrhmtal to 
germination and enmyems. 

Table 82. ~ a y s  to anergence, theriml time (base teqmature = 0%) and 
mean soil t e n p r a m  a t  5 an depth during the wing- - period. 

mi.~wmmt hF ==w=== OcD soil teqeature Oc 

?H Nornal 25 172.3 9.6 
m'renhal 9 101.5 15.1 

heat stress 
m Early 13 408.0 37.8 

heat stress 
WadMedani 4 123.0 35.4 

Table 83 shows the mean ciuraticm ard ranp for the developaent 
stages GS1, GS2 ard 653 alcdq with the a d a t e 3  thermal units base 
0% during the w. Heat stress shortend the duratim of Gs1 and 
GS2 as canpared to d planting in  a l l  enviramerrts. Ihe d u a t i c m  of 
653 was the same across enviramerrts, pr&ably because a l l  sites had 
some level of heat during this period. Similar thermal units 
were nquired for 651 i n  all envirmmerrtS, except 'RIS which had an 
aLnumally lw value. me thermal units rquird for GS2 were the same 
in a l l  envimnoerrts. Fur GS3 the thexmal uni ts  increased with kxeaEe 
in mean teqeature except for Tel Hadya late brat stress which had a 
lcuer mm&r of than expckd. Table 84 shows that within the 
nnsery there was a wide ranp of duration (days) for each 
M c F m e n t a l  phase. 

Fkmlcgy was also assessed by Zadoks visual soore and was highly 
a r rda t ed  with the apex developrmt in spite of changes in  develcpwnt 
rate wder heat stress as oaopsred to normal planting (Table 83) .  

1 effects m gmwth. Plant breedefi usually use plant 
height and pechnrle 1- as indicators of plant gmwth. Both t ra i ts  
were r&xed by, heat stress when mrpared with ncamal planting, the 
-test recbx2h-m o z a n d  when early hat stress was predcminant a t  
l'elmiya. L e a f a m a p e r p l a n t d e v e l q E d f i l s t e r u r d e r h i g h ~ ~  
M maxjnun leaf ama per plant was hi* in the normal planting. 
the values were erqrressed on a unit soil d a c e  (leaf area index, 
W), it was that %beat wder rn barley ccrvered the soil 
surface (W<3 .0 )  while a t  Wad Me2ani the W reached a m a x h  (at 
anMgis) of akut 0.5, a reflection of the plan- method. lhe leaf 
area density or specific leaf weight (leaf weimt per unit area) was 



significantly higher aran-d anthesis ur&r high tenpera-, 
indicating that  expansive gmwth was affeztd. Average leaf size was 
waller in the heat stressed treatxents (15, 11 and 8 a~? per leaf for 
thenmud, MSandWadMedanienvimnoentsrespectively). 

Table 83. Mean duratim and of three major wheat develqment 
@?ases as affected by emrircment. Ihe thermal un i t s  (OCD) 
presented are calculated abwe a threshold of 0%. 

Phase mys OCD mys OCD mys OCD mysOCD m y s %  

GS1 55.9.3 459a 1 3 . 9 ~  18% 22.lb 513a 20.4b 57- 22.213 56.2a 
(60-52) (29-10) (33-12) (44-8) (39-U) 

GS2 73.- 827ab 48.9b 883ab 28.6d 78% 32.43 893ab 38.5~ 938a 
(80-64) (72-33) (50-13) (56-13) (54-22) 

653 28.- 606c 29.4a 770b 28.8 894a 26.5a 586c 30.- 748b 
(39-22) (42-14) (43-8) (42-10) (43-20) 

CLnp 158.2a 1892 92.21, 1838 79.- 2189 79.3C 2055 91.2b 2248 
duration 

Means in a r a ~  for a given variable f o l l d  by the same l e t t e r  do not 
differ a t  P < 0.05. 

-ic effects. tested had no significant clifferenoes in 
grain yield and total bi- w i t h i n  m x t  env-ts in spite of 
differenoes in yield rmqanents, except for early teat stress a t  Tel 
Iiadya w h e ~  the grain yield differed a t  P<0.01 anJ. total bi- a t  
pc0.05. Ihe differences in harvest imla betwen genotypes were 
significant (RO.01) in a l l  emrhmmnts. The mean, range and 
ptmmtypic standKd deviatim of the nursery urder sMy are given for 
each site in Table 84. 

Zhe asmia t ion  betwen grain yield within environment and the two 
determinants, grain per 12 and mean grain l~ss is in Table 
85, the relative wntribution to yield of each factor as  determind by 
rmltiple regression is also given by the % of the total sum of squares 
rwicced. 

Genotypes producing high mker of kernels per m2 had &ler and 
li- grains while those with high mker of spikes per m? produced 
farer grains per spike an smller grairs. lhus mpmstim in yield 
Ooqanerrts in a l l  but miramnmt wzre translated into lack of 
significance in grain yield. 

Within any given env- the w d a t i o n  a- genotypes 
between grain weight per plant ard GS1, GS2 and GS3 were insignificant, 
except for Wad Mdani where a 1- GS2 was positively m d a t e d  to 
grain yield per plant. A t  Tel mciya, hcwever a t  the vezy l a t e  plantirg 
(RTS), a long GS2 was negatively wrrelated to yield. 



?'he analysis will not be plrsued further here other than 
M-ting the l-&=st Iatio between the five tcp and bottCm 
yialdin3. entries in yield cmpmmk was observed at the MS 
mvbmment, ard ulat variability in and grain 
filling rate was best in the ~?s and H ~ S  --. 

Table 84. Nursery uean, range and -ic stardard deviatim at & 
envimnment for g d n  yield, biolcgical yield and harvast 
inaex (-24). 

LLmm2!a A HtS 
Mean PSD Mean FSD Mean PSD Mean FSD 

Grain Yield 356 77 157 37 120 45.5 96 43 
s/m2 (280-480) (121-196) (0.0-219) (51-151) 

Biological 941 203 421 95 298 109 396 93 
Yield q/m2 (787-1210) (306-545) (163497) (280-542) 

Harvest 0.38 0.02 0.38 0.04 0.40 0.05 0.24 0.06 
Ddex (0.34-0.43) (0.32-0.46) (0.0-0.51) (0.12-0.31) 

Table 85. ~ssociaticn between grain yield ard its major cmprmks 
( M 4 )  

No. kernels@ Meangrainmass 

r % r % 



aIclusjIzxs 

l b ~  is m planting date a t  Tel  that wxlld match the 
envirwmental anditicols (teqe?atum ani day len~th)  presented in the 
dry lcwlard trcpics of the Sudan. Wen a t  times teqe?a- mny 
be similar, day length is significantly 1- a t  'I!& Wdya. Ihe 
qemtyp x mvimmmt a c t i o n  is siqnifiwnt for a l l  the planting 
dates test&. G r a i n  yield was up t o  about 70% under hot 
emrircsmwlts. A similarity in grain yield deQpwrse a t  Tel k?adya and Wed 
&&mi was obtained when the %heat cmp was planted &hg the f i s t  
half of July a t  Tel H&ya, i.e. when the crq, was eqcsd to 
preacmiMnUy early heat stress. 

- The high m3xt im in grain yield a t  the hottest env- was 
mainly the result of a decrease of grain nmSmr per unit  area 
(about 70%). lhis was associated to a r&mticm in clcp 
establishrent ani ST)* rer d t  area vere m%ced in abcut 55% 
Kernels per spikeiet & mt -itive to the heat stress . Siqnificant qemtyp x envimmmt interactl envimnoents 'ms here .. 
f& for the yield cmpm&k investigated. 

- Qnp establidrmerrt a t  high tenperatum had an overridirg effect on 
spikes per unit area. -tory increase in tiller nmSmr and 
i n s p i ] c e ~ p e r m a i n s h o o t t i l l e r ~ p r e s e n t c a J l d n o t  
c~enrrme the effect of lcw plant density. Selection for 
able to gemimte and emqe under heat stress appears desirable, 
the variability beftreen rpmtyps in this trait is high. 

- ?he GS1 stage (days fron aaergerne to double ridges) was decmasd 
by 62% while GS2 (days fron double ridgg to anthesis) was 
decmasd by 55% by heat stress early in the seascm ard heat 
stress the gmwin3. period. 653 (anthesis to mamrity) & 
equal for all  envirmments. A s  a d t  Mal crcp duraticn was 
xduced by 47%. lhis resulted in decreased gmwth: plant heiqht, 
Fdmzle lengUI, leaf area per plant, leaf area index and 

specific leaf weiqht. Kernels per spike w x e  affected 
b e t w e e n l O a r d 2 O % a n i m e a n g r a i n m a s s b e t w e e n 2 O a n i 3 ~ .  
Siqnificant gerotype x em- htemcticrs rrere present. 

- Zhebes tem'  to select f m  @ysiolcgical traits pc6tulated 
to confer heat tolerarpe appears to be Tel H&ya early stress 
(early July pla*hg). 
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lb met feasible ccntrol masum for wheat diseases in the WANA 
region is the use of resistant cultim. The main tool u s 4  a t  the 
Center to upgrade the resistatn= level of the develcped gemplasm is 
screening for residamx to diseases in sites where high disease 
pm6sn-e prevails, 'Me" .  'Ibis help in discarding susceptible 
lines and in identify- smzres of residamx. 

A t  the principal station, T. Hadya, and substation L a w ,  in 
Syria, techniclug and mthcds are b e l l  established for the diseases, 
yellow rust (-a striifcamis) , leaf rust ( d t a )  , septoria 
t r i t i c i  blotch (-la sraminmla) and cornon bunt (Tilletia 
feetida and T. e). P d d i t i d  informtion on the above dheasss 
are cbtained thnxgh nultilocatim testing system, also i n c l d n g  the 
diseases stern rust @. d s )  , tan spot (-- - 
reDentis) and mildew (- *s). 

Resistant lines to cne m i f ~ c  &.sease ~ r e c i u i t a t i m  f m  
=m+rq procechves are usually poold i n  -iHl pllp3se &- 
-1s. -MY tested for 3-4 years an3 selected for acceptable 
agmmanic &cterGtics and diseases. me seed of such 
pools is multiplied and distributed for  use in crossing p- and by 
NRPs. For 1988/89 the follaring pools have bem disptched to w: 
Germpalm Pml fcr Y e l l c w  Rust Resistance, ciumm and !.read wheat; and 
W Yheat Ge?nqlasn Pool for Camm Eunt and Yellow Rust Resistance. 

Tables 86 and 87 give an overview of durun and b& wheat 
germplasm screened for resistance to major wheat diseases in 1987/88. A 
collection of Tritiam sp. f m  CWJ/ICAROA w a s  included in the 
Screening. other germplasm screened - f?mn collaborative prcgrans 
with Syria, Algeria, Tunisia and ACSAD; E x q e m  Leaf lUst 
~ / Y u 9 0 6 l a v i a ;  CTMkT/Mexico; and USW-AES. 

'I% h i m  percentage (70%) of dunnn genrplasn screened was 
resistant to yellow Nst (Table 86). Also high, 49%. was the rnrmber of 
6uxum lines resistance to stem rust. However, this is based on 
infomation obtained f m  one site and needs verification. For septoria 
21% of the s a e m d  lines shewed resistance. low pxcentages of 
resistant lines were otswed for powdery mildew, mmwn bunt, and leaf 
rust: 8%, 8%, and 12%, respectively. More emphasis should be pR m up 
gradirq resistance level for these diseases i n  durum germplasn. 

sixty four percent of bread wheat germplasm screened was resistant 
to stem lvst and Powaery mildew (Table 87). Also relatively high was 
the nmbr of lines resistant to leaf rust and yellow rust. Cmly 9% of 
MelinestesteclwereresistanttoaammRvrtandthisoonesmainly 
fmo the Repeat Testing Bmt (RrB) Nursery (39%). 



m m b x  of lines selected for special pup3se disease nurseries 
w a s  l m  (135) in the dunm gemplasa an3 reasm?&le good (236) in bread 
wheat gemplasm. Selection of these lines is based mt d y  on the 
=disease M also cm their p e r f o m  to other r r ~ ~ m  

Table 86. of d u r ~ ,  wheat q=mplasa for resistanoe to yellow 
=, leaf IUS~ (IR), stem rust (sR), m i a  t r i t i c i  
blotch (ST), Fcndery mildew (EN) ard hmt (CB) : 1987- 
88 season. 

No. of Entries 
G e r n p l a  Tested Resistant Select. 

Y R I R S R S P F M C B  

AleFpo C.B. 
APCB 

(3ressiq Block 
lxE+mA 

Gkemation Musery 
m-HAA 

Preliminary Disease 
-m 

Key Lcc. Disease 
Mlrsery mJm 

Yellow Rust  Ncc6e .q  
DYR 

Leaf Rust Musery 
DIR 

Totaltested 966 553 45 508 160 710 Sel. 
mies 'Ibtal resistant 697 66 22 109 13 57 135 

% resistant 70 12 49 21 8 8 
- - - - - 

Resistant: 0-1OMR severity and reaction type for rusts: 
0-6 score, on 0 -9 scale for @ria and pxkq  mildew; 
0-1s inf- heads for ammn bunt. 

( ) = % resistant lines: checks excluded 
* : ~assd on data abtained fmn rmltilocation test*. 



Table 87. Smembq of bread wheat gemplaan for resistanoe to yellw 
rust (YR) , leaf rust (IR) , stem rust (SR), septoria tritici 
blotch (ST), PYAdeXy milee4 (FM), and camnm tunt (CB): 
1987-88 seasol. 

No. Of Entries 
=nPl-n Tested R€si&ant Sel. 

Y R I R S R S P F M C B  

-tion mr%ay 
m - I R  

-tion mr%ay 
m* 

Rezional Y i e l d  Trial 
RYT-IR 

raeS iona l  Y i e l d  Tr ia l  
iim-m 

Preliminary D k e a e  
Nurresy- 

Key h t i m  D i s e .  
N"==n'- 

Y e l l o w  Ihlst Mlrsezy 
hYR 

leaf=- 
WIR 

Total tested 1600 796 45 791 243 1111 Sel. 
htries Total resi&ant 709 472 29 187 155 102 236 

% resistant 44 59 64 24 64 9 

mistant : 0-10 MR swerity and reaction type for rusts: 
0- 6 -, on 0-9 scale for -ria and pxdeq mildew: 
0-15 % infeded heads for c m m m  bunt. 

( ) = % resistant lines: cfrecks excluded * : Based on data &tained f m  rmltilocation testing. 



Variability of w i l d  relative, Wtiano bmddm wu. dim " A  for 
*or dEat diseases 

Collection, characterization and utilization of wild 
pmqenitors/relatives of wheat is an inportant resear& cmpment in 
the progrrrm. Xncwledge on t 2 ~ ~  resistance/susoeptibility of these 
species is of great i nprbmz  to collector and user. Screening 2. 
axmides for major wheat diseases started in 1986/87 (Cereal 

k t  F n q n m :  Ann. Report. Page 132, 1987). lhis season, 200 
a-ions were scseened in the Center's regular disease sites (Table 
88). 'Ihey originated f m  Jo~dan (78) , Tdrkey (54) , Syria (53) ar~I USDA 
(15). Results shm the great variability of these a-ions for oxmm 
bunt, septoria blotch, yellow rust and leaf rust. OAz of the 200 
a~~gsions tested, 62, 129, 77, and 32 shasd resistance to amvn 
bunt, -ria, yellow rust and leaf rust, respectively. Cmbined 
resistance to @ria aml yellow Nst was sham in 67 acoessions: to 
septoria blotch and yellow rust and leaf rust in 22 -ions. 
Cunbined resistans to all £cur diseases was fd in 8 -ions. 
Lines with ombined resistanoe to three and four diseases will be 
~ t h e n e x t s a a s c n .  

Table 88. Variability in Tritianu dimides for cannon W -a 
and T. e), septoria tritici blotch 

(Mvcos~haerella araminicola) , yellow rust (minis 
-) , and leaf rust (P. m t a )  ; ceasm 1987/88. 

No. m i c a s  * 
 ise ease** 

S I 5  MR R 

Yellow rust 94 18 11 

Lsafrust 151 4 13 
"'1 32 "f " 

S = arsceptible : Nsts > 15% severity: septoria > 6; 
cmnm bunt > 15% infezkd heads. 

R = resistant: lusts 0-5% severity: septoria 0-3: 
mmon m t  0-5% infected heads. 

* Tbtal no. -ions tested: 200 (JOR 78, KlR 54, SYR 53, 
USW 15) 

** Srreening sites: 
Cmmm bunt and yellow rust in T. Kadya (art. M a t i m )  ; 
septoria in Lattakia (art. W a f i o n )  
Leaf rust in lirtt&h (mt. infection) 



lke rnoPber of resistant lines acccadin3. to caoltry of origin is 
given in Table (89). Dcclm3ng the g r c q  fmn USW, we fond the 

(50%) of resistant accessions to cammn hslt in the 
*The hi- percentage of resistant aooessiolls for 

septoria (77.4%), yell- r u s t  (90.6%) and leaf rust (30.2%) was fand 
in the di-iaes grcup fmn Syria. lhese findings should be 
owickml in any future colle=tiy to locate areas of wild 
relatives and progenitors w i t h  genetic variability for wheat disease 
rmcticn. 

Table 89. of resistant* d i m i d e s  acoessicns to 
far mjor wheat -. 

No. and origin of tested accessions 
Disease 

Jordan Syria TUkey USDA Wml 
78 53 54 15 200 

.%ptoria blotch 53.8 77.4 70.4 53.3 64.5 

y e l l w  rust 7.7 90.6 37.4 20.0 38.5 

* resistant: 0-5 % severity for Nsts 
0-3 soore, cn 0-9 scale, for @ria 
0-5 % infected heads for camm hslt 

Uamn hslt of wheat, as a rule, affects all kernels in the spike. 
Harever, scme researchers attr iMe the loss fador as 0.77 or 0.9 of 
disease incidence. T h i s  indicates that mt all kernels in one spike are 
aluwys affected. 

In our investigation of the problem, 144 ~ M l y  infect& tunted 
spikea collected fmn different mmtries of the wm~ region 244 
h m t d  spikes fr.un artificial inrmlatim collacted fnrm the lxmmn 
anrt Nursery (I) at T. H&ya, seascn 1987/88 were used (Table 90). 
Bmte3 spikes in  both mllecticns are fmn durtnn and breal wheat. 
Mts that not all hmted spikes have all kernels a f f e  by 
the disease, whether they originate frcm na- infecticn or 
artificial infectim. art of the 144 n M l y  in€- spikes, 102 
spikes (70.8%) w=re ccapletely affect&. lke reraining 42 spikes 
(29.2%) ehibited different of infection rarqbq frcm 12.1% to 
98.4% kernels/spike. In the hmted spike collection aright* fmn 



a r t i f i c i a l  bwAatim cnly U 3  spikes (50.4%) cut of  the 244 sMied 
d i t e d  carplete infectim. Ihe m i n i -  121 spikes (49.6%) s h s d  
different &gree of infectim ranging f r a n  2 to 98.2% infected 
klanels/spike. 

'Ihese findings have not been y e t  &xiied. %&her this 
is a kind of partial resistance for cumun h m t  or simply an -- infl- is not clex ard needs further investigation. 
It is, W e r ,  of qnat ~ r t a n c e  f o r  the epidemiolqy and c c n t m l  of 
the pathogen. -imntid trials are planned f o r  the season 1988/89. 

Table 90. Percentage affected lcemels/vi%Xit spike by cumun h D l t  
(T i l l e t i a  *& and T. caries)  in 144 m t u r a l l y  and in 244 
a r t i f i c i a l l y  i n f d  hmtd spikes. 

- 

Qt+pq' <40 40-59 60-79 80-99 100 Total 

Natural infection 

m 12.1-35.9 46.5-55 62.5-76.4 82.6-98.4 - - 
UmIl 24.1 50.8 69.8 88.2 100 92.5 
NO. 4 2 14 22 102 , 144 
spilre 

% Spike 2.8 1.4 9.7 15.3 70.8 100 

A r t i f i c i a l  infectim ** 

m 2-39.3 40-57.1 61.1-78.3 79.4-98.2 - - 
13ean 18.7 54.5 71.5 91.1 100 85.1 
No. 20 13 29 59 U 3  244 

% S p h  8.2 5.3 11.9 24.2 50.4 100 

- 144 Collected fmn Syria (65). Jcadan (27). Wkey (20). Lebancll 
(9), Tllnisia (a) ,  Iran (7), Pa)ristan (6) and - (2) 

** = 244 Collected frcm Corrmcsl Nursery I. a t  T. Hadya, 1987/88 



W l e  91. Ihe effect of yellm rust (puacinia striifonnis) cm grain 
yield d yield rmpooents of different wheat cultivars (Tel m, syria 1988). 

Yield 
wm 

NO. No. Seeds lO0OXW 
tiller /spike 
/.2 

(9) 

Inf 
Bnt 

Inf 
Bnt 

M 
Bnt 

ISD (0.05) k b e e n  treatmsnts 9 U  103n.s 6.9n.s 7.911.5 
fa the sam cultivars 

Figures =nizanof3rep.,each6.3m2;harvgted3.6~? 
Lxperimental desiqn = split plot (~~ as min plat factor) 
Infeztd = artificial inoculation -lied once 
Ccsrtrolled = Bayfidan EC 250 (wiadimeml) 2 -lied twioe 



A trial to assess crcp-loss induced by yellow rust  of wheat -as 
ccnducted in the 1987/88 .SECSXI for the first time a t  T e l  Hadya, Syria. 
Ten &sing lines Of wheat, 7 auumand 3 breadwheat, here tested 
usirq a chwical (Edyfidan K: 250, Triadireno1 2 yha) t o  
keep ccntrol plots free of the disease (Table 91). Zhe cbjective of 
this trial was to determine the actual losses in  each cultivar, since 
yield i n  wheat cultivars is affected differently even a t  the s a n ~  level 
of yellow rust infection. 

Analysis of variance revealed significant cultivar e f f e d s  on all 
traits ard significant treahmt e f f e d s  (in£& vers controlled) and 
d t i v a r  x treahmt interaction on grain yield only. 'me susceptible 
d t i v a r  Mpk suffered 29% loss in grain yield due to the disease. 
T h i s  yield m y  be the result  of rduaxi nmhr of tillers/& 
(21%), seed/spike (9%) ard kernel weight (6%) t b q h  decreases were not 
s ta t i s t i ca l ly  siqnificant. Nesser, also a susceptible cultivar, 
suifered a 19% loss f m  a 1- deqee of infection. Haurani, Belikh, 
LXma 6102, ard Dmm 6914, seared to tolerate the disease differently 
as indicated by their Average Coefficient of Mect ion  (ACI) of 17.3, 
4.0, 5.3 ard 34.3, respectively. Ihe mining cultivars, Lahn, Hazar, 
Cm Rabi, mma 6056 were fan-d to he resistant w i t h  ACI<4. 

Al- resdts are preliminary, they clearly indicate that 
yellad rust can drastically affect yield in susoeptible dtivars. 

O.F. mmlulc 



3.2.2. Barley 

-cn in tne resicn 

cnlhhxatim with Naticmal micultural &seamh System (NARSS) 
can substantially aid shdies m disease resistance as virulence genes 
of pa- m y  c h q e  fran cop region to the other. A nrnober of 
joint with pathologists in the region are established: ranging 
fnm an interchange of mig for field saeeniq to the 
identificatim of differences in virulence hetween pathcgen strains in 
different oamtries, and training. In this year's report tm reseamh 
activities are highlimted. 

Field of b e  mterial 

Ihe testing of ICAWn's mnzeries in 'hot spots' for different 
diseases in ard ahside the region is the ucst established of the 
mllahmtive activities and has helped the breeaing prymm 
the yeam selecting lines with ac?equate resistance to m ~ o r  diseases. 
National pmgmn scientists each year m all lines of ICARm's 
lraMncea Yield Trials thraqh the icey Lccdtim Disease Nursery. 
results of this rnnsery are discussed in the barley bmedkq section of 
this rep*: In return, ICARm, on request of National Prcqraus, 
screerrs them mterial for resistance in the disease m i e s  at Tel  
Hadya. Table 92 anmzizes tests of 237 lines f m  5 different 
&ies for 3 diseases dur- 1987-88 season. 

Table 92. Level of resistance to 3 diseases of mterial f m  5 barley 
hpmvmmt in different aamtriesa) 

Scald PCNT. Mild. 
-m'=Y R  MR S R M R  S 

wc) 29 72 0 - - - 81 18 1 192 
!3biopia 50 50 0 23 69 8 18 39 43 28 
m i a  29 43 28 43 43 14 0 86 14 7 
mkey 33 60 7 22 52 26 27 45 28 180 
HXCCU3 14 57 29 57 43 0 71 29 0 7 
USSR 13 47 40 53 20 27 73 20 7 14 

a) ~ a t a  are persntages of the total nuakex of lines in each of three 
categories. 

b) R = <5%, MR = 5-25%, S = 225% diseased leaf area (scald and pxby 
mildew) or affected plants (covere3 smt). 

c) Syrian material was sowed two weeks later, resulting in a lower 
scald and little poulnlery mildew dwelcpwk. 



S a e m b q  for resistance to -ley L=af stripe 

Barley leaf stripe (caused by W m r u h r a  maminea) is a seed- 
borne disease mquiring special efforts in resistanoe s-. In 
last year's report w e  derribed a seedling test enabling testlrg lines 
in the or grarth m. As the envi.nmmnt plays a large 
role, not only on the infection by the pathcgen during seed formation, 
M as w e l l  on the -ion of the disease in the plant during the 
follaxing season, seedluq tests alone are m t  sufficient to classify 
lines as susceptible or resistant. Presently we are collaborating with 
the Ecole Nationale dl?qridture in Mehe5 (LW M. -if), hIIile the 
vniver.sity of Alepps ( D r  A. el A t n r d )  is imrolved in a t  Tel  
Hadya. In bath locations the same set of advane4 b ~ e d m g  lws rms 
planted after ar t i f icial  incxulatim with local strains of the 
pathogen. mta f m  both icratiors were cbtained on a total of 145 
lines. In T e l  Hadya the average pxcerkzqe of stripe affected plants 
rms 67%, in whes the average was 48%. A highly siqnificant 
mrrelation (~0.30) was f aud  between resllts cbtained in Syria and 
those in Mo-. In Table 93 lines are listed that shcxFed a lar level 
of disease in both locatiow. In addition results fmn a seedling 
test, carried cut with the sam nmm-qmre isolate used i n  the field 
szeenhg a t  lkl Hadya, are given. 

Table 93. Lines a lw level of disease after  ar t i f icial  seed 
inoculation by barley leaf stripe in field testing i n  Tel m, Syria ard -, ~ b m . ~ )  

Field testim seedlwj 
Name W H a d y a -  test 

WI 2269 0 0 20 
Mom 9-75 0 0 23 

(B) 0 0 60 
Harmal 0 2 100 
Kantara 0 2 100 
Harmal-02 0 4 45 
Alger/Oeres, 362-1-1 0 6 0 
Q.ljn 0 6 90 

3 mta are perantages of barley leaf stripe affected plants. 
b, Seedling test carried cut i n  plant gmwth ch&er, Tel  Hadya. 

Althuiq3~ then? bas a significant m-ation between the results of the 
field tests bath i n  Tel Hadya and Mehes awl the seedling test (~0.30 
ard 0.14, resp.), s a w  lines skwd a far higher susceptibility i n  the 
seedling test than i n  the field. An -lanation for this oould be that 
in &in early varieties, like Hanml ard Karrtara, the mycelium 
gnwth i n  the plant is slower than the developnent of the grow- 
p in t .  Seed of lax and ucderately stripe affected lines has been 
h w e s t e d a n d w i l 1 b e ~ d l l r i n g t h e m a i n g s e a s o n t o c h e c ) c t h e  
natural infestatim of this pathcqen. 



Ihe two lrnst iuprbrit leaf diseases of barley are pmbably scald, 
mused by the fuws RhvnhosDorim a s ,  and pardery mildew. me 
f i r s t  disease has a slightly lower o p t h  tmprature than the seccnd 
and is therefore of greater inprtanze in regions with a crmtinental 
c l b t e  like the barley growing areas of West Asia and those in the 
hi@er &ti-. %gether with the im leaf bl*, 
scald is as Wl the predcminant pat3kcg-i-cal hislllands in 
Eagt Africa. lbr2ay  mildew hecorns nore hgortant in the regics-6 with 
milder winters like North Africa. Al- both diseases are favansd 
by a high hmidity, high disease levels can frequently be reoorded in 
thedryareas. I h e d e v e l ~ o f s c a l d d e p e n d s s t r c n g l y m ~ ~  
practices, earlier sowing and fertilizer applicatim favaxing the 
disease. Intensification of the cultivation of barley w i l l  also result 
in more scald as the pathogen survives on the -1e of the previaus 
year's crop. 

Reslstanoe breeding is the most feasible way of catrolling the 
disease. All  m l y  developed m a t e r i a l  and all lines used in ICWXA's 
~ o s s i n g ~ p a s s t h t a q b t h e s c a l d S c r e e n i n g ~ i e s a t t h e b a s e  
pmgram. ~ t h e ~ w e h a v e i n p r w e d m ~ m e t h o d s .  Ihe 
presently used methodolqy all- a reliable e s t b t l m  of the level of 
resistance to the local Syrian pathogen strains we use to W a t e  cur 
Screening nurseries. 

Althm@I lwnemus muroes for resistance are available, prp3ress 
in resistance breeding is h a p z d  by the notoriaus variability of 
-rim &s. Before being used in crosses, potential 
parental material mst be tested against as marry different scald 
strains as possible. Gne way of doing so is by sending material t o  
different mi-, to be tested in locations s & e ~  heavy developent 
of the disease oxxrs naturally. ~owever, disease deve lcpdc  in the 
field can ~ z y  strongly between years. 'Ihe envimrrment as w e l l  has a 
strong infl- on the expression of the disease, while the ocamexe 
of other, ncm-wet, diseases can mask the presence of resistance. To 
overcme these uxplications a seedling technique %as 
developed that shows a reascnable affinity with the perromance under 
natural epidemics of scald (see last year's report). 'Ihe M q u e  %as 
further inpwved &ring the past year ard is capable not only of 
detecting high levels of resistance, hut can as well differentiate 
betxeen m x k a t e  levels of resistance. A s  the testing is done in 
grmth &mkm.-s, and plants are destroyed by autcclaving after rsadiqs 
are talw, foreign isolates can be included in these tests. W l e  94 
shovs the d t s  of a capriscn of eight scald strains, f a y  isolated 
fmn cultivars q m m  in the disease nurseries a t  Tel  Hadya, fcur 
isolated fmn the same cultivars in a disease m+-seq a t  Beja, Tunisia. 
Ttm of the cultivars were rated as highly resistant in Syria, cple as 
mdemtely resistant and me as susoeptible. 'Ihe strains were tested 
against the same c u l t i ~ l s  fmn which they WE isolated and on fcur 
HOE lines with a different level of resistance. 



The results clearly shar the danger of seleding genotypes in a 
single locatim; the cultivars 'Atlas 46', 'Gaines/0rqam1 ard 
'Alger/-' (the last cne being of ntnisian origin) are highly 

M susoeptible to the Tunisian strajns. resistant to Syrian StKams 
Interesting is the PerfOmwE Of the two Syrian landracelines 
"Iadrmr' am3 'Artan: both lines are e t e l y - r e s i s t a n t  in  Syria, ard 
shcrwed the sane resistanoe to the Tunisian isolates. Rlso the 
nderately msxqtjhle Jcrdanim d t i v a r  weir Alla 106l shed l i t t le 
variatim in  its perfonname. 'WI2291 am3 6-35' (a Jordanian 
lan3race-line) were hiqi-dy susceptible to a l l  scald strains tested. 
Differences ammg pa- slxahs within a locaticm euist, M a 
specialization on specific cultivars could not be shown within the 
material tested. 

Table 94. of eight d t i v a r s  to eight mm-spore isolate&) 
originating f m  f a x  different d t i v a r s ,  gram in lkl 
Haaya, Syria and Beja, W i a .  

Isolate origin: C u m t q  / Olltivar 

Gaine5/Gre 
Atlas 46 
Oeir Alla 106 
WI 2291 
m3nwr 
Arta 
A%=/- 
JIB 6-35 

Isolate mean 

Oa") 0a Oa 
Oa 5a 1Oa 

55cd 3% 36c 
100f 95f 85ef 
20a 0a 5a 
1% 2Oac 1&C 
5a 6a 53 

lOOf 90ef 73e 

Oa lOOf lOOf 33bc 95f 4 1 ~ ~ )  
Oa lOOf lOOf 55cd 5 5 4  41B 

5- 50cd 80ef 6We 61de 55C 
95f 90f 90f 95f lOOf 94D 
39bc 6a 16a 21ab Oa 13A 
24b 5a 18a 20ab 1% 17A 

Oa 85f 95f lOOf 85f 48BC 
92ef lOOf lOOf lOOf lOOf 94D 

 values (w.05) :  between isolates; 9.5 
between cultivars; 8.0 
between cultivars for a given isolate; 22.6 
between isolates for a given dtivar; 23.2 

a) -ge of scald affected plants 19 days after inoollatim by 
single drcp of lo5 sp/ml per plant, data are means of 4 replicates, 
each replicate havirq 5 plants. 

b, Xeam £0114 by the same l e t t e r  in ech rar and each column are 
not significantly different (LSD test, @. 05). 

c, olltivar mans f o l l m d  by the same capital letter are not 
significantly different (LSD test, ~ 4 . 0 5 ) .  

d, Isolate means f o l l d  by the sane capital letter are not 
significantly different (LSD test, p=O. 05). 



Ihe sane type of test, wing the most virulent of the Syrian and 
Tunisian isolates was used for sQ-eeninq b r e d r q  material under 
aivarmd yield testing and being ccmidered for -inclusion in the 
international nurseries of the canirg season. A of lines were 
identified with adequate resistaKz to both strains. 

Cur research in past years has fowed  on the developGent of fast  
and reliable n&ha3s to quantify differences Mxem cultivars in 
disease resistance. Differences in resistance w i l l  lead to clifferenoes 
in severity of disease under fanning coxlitions and, depending on the 
timinJ of pa- develqxmnt and on the conaitions of the host plant, 
to differenoes in pzrducticn. Rarely does newly develcped gemplasm 
have canplete resistare to a l l  the pathcgens that can affect the 
plant. ?he clecision t o  reccwnend a red line for release nust therefore 
not only be based on the apezbd gain in prcducti.cn, hut as d l  on 
the vulnerability of the g m s t y p  to losses caused by pests and 
diseases. Special ooncern is justified when resistance &xeeniq has 
sham that the new line is more susceptible t o  a disease as the 
cultivar it is eqe&d to -lace. 

I*lrbg the past season we the effect of scald on yield and 
yield ocanpcnents of ten cultivars grown in ICARDA's main station a t  Tel 
Iiadya. Six of these lines were advanced breeding lines while the 
rewining were 1-lines, all selezted for their different 
reacth to this disease. 'Ihe exmximmt was Dlanted in  a =lit- lot 
desiqn w i t h  two main trea- iinmuation ~ersus fungicidespmy), 
cultivars in d ~ ~ l o t s  and three mlicat icns.  Each subplot oonsisted 
of 6 mvs of 3.5-m. An iruxulatidn was carried cut twice w i t h  local 
scald strains, nultiplied on art i f icial  media. After the inoculations 
the plots were covered by plastic to ensure adequate noisture for spore 
penetration. Ihe n o n - W a t e d  plots were twice sprayed w i t h  
Bayfidan, a fungicide highly effective against both scald and powdery 
mildew. 'Ihe percentage of disease-affected leaf tissue was estimated 
ahmt two weeks before harvest. To avoid bcader effects 0.25 m was cut 
f m  the side of the plots before kame&bq the fcur center mvs. 

!hv yield parsrmeters were neasured: grain weight and tkwaml 
kernel weight ('Pable 95). A significant yield !xiu&ion was fox13 for 
fcur varieties: three susceptible cultivars; 'SIB 37-74', 'WI2291' and 
'Faiz', and ale nu3.erate le line 'SIB 39-60'. ?he yield of 
the susceptible cultivar wT not affected by the disease. Also 
the -My susceptible d t i v a r  'Deir Alla 106' did not show a 
sianificant vield m i o n .  ?he 20% yield miuction caused by heavy 
P0;aery mil& develqmerrt on the two iandracelines #-rn and #SIB 
56-79' was not siqnificant in this experimnt. Iimewr, a swle spray 
of the systemic -fungicide Bayletcsl-in late F d x u a q  on lakge seed 
increase plots of t%3mrg(2 plots of 500 II? each), &ted in a 
highly significant yield gain of the saw nqnitude as in the 
exprimnt (183.5 vs 153 kg/plot) . 



l he  disease levels masaxd in this e x p r k n t  were carparable to  
those observed in n o n - M a t e d  plots of scald susceptible cult iva?~ 
in yield trials in  ICARDA's exprkmtal stations and in the Farmers' 
Field ver i f icat im Trials. m, these levels are rarely fanrj. in 
ocmnercial f ields scvn with lccal cultivars. Sadies on the -resistance 
stmctue of local Syrian clenrolasn (see as d l  this reports' previcus 
section) have sham-that ;fa2 resistant genotypg cair w i t h  a hi@ 

within laxkace popllations. mremer, the high degree of 
W e n e i t y  within the lardraces w i l l  have a pcsitive effect cn 
slc*ring dcwn disease epidemics axl might act against the devel- of 
highly virulent strains. Ideplacement of these hetwxgenecus mhtues 
by plre lines w i t h c u t  a&quate resistance, either 'hpmved' breeding 
mterial or selections f m  laxkaoes might result in substantial 
lossesduetoscaldan3.otherpathogens. 

Wle 95. Curprison of 10 cultivars between diseasefree plots ami 
plots affected by scald and/or puaiery mildew. 

% Yield 
Cultivar scald - + % - + % a) 

Ligne 131 51 47 92 45 45 100 
l-adlmr $1 42 35 83 37 32 8sC) 
SIB 56-79 ob) 39 31 79 36 33 92 
Ribane-03 16 49 56 114 44 46 105 
SIB 39-60 43 49 36 73C) 48 40 
Deir Alla 106 52 45 39 87 39 36 92 
Harrml 
SIB 37-74 
h'I2291 
Faiz 

LSD (5%) 
&tr.eat. f o r a g i v e n d t .  10.1 
between cult .  for a given k t .  9.0 

a) Femnbge scald: Fezrentage leaf area affected by scald average3 
over the tree inoculated plots. 
Yield: x l o o m .  
1000 lwmel weiqht: cram. 
-: sprayed with-fungicide, not inoculated. 
+: inoculated with scald, not sprayed w i t h  fuwicide. 
%: percentage of carpared to -am. 

b) , mivars m r  , SIB 56-79 M an average of r s p .  60% 
and 67% leaf area affected by px&ry mildew in the plots  rpt 
sprayed with fungicide. 

C, Cultivars w i t h  significant differenoe betwen the two treabnerk. 



It is planned to extend ox &.dies on clrp losses during the 
o i r g  seascsl. cxlr cbjectives w i l l  be not cmly to tgt differerces in 

ht as well to gain a better 
- -  - 

abiotic s&&s on losses caused by diseases. similar exper- 
w i l l  therefore be planted in tW sites. one with a f-e 
envimmentandaglerhreredm.qhtstressi&expecteatoax~,using 
tW different s a h g  dates. 

Dq-land soot rut can be c a d  by both Cd-diabolus sativus and 
by Fusarium a. BOth fungi an= s u m  to be Weak' patlqens, 
having l i t t l e  uqe t i t ion  power and l i t t l e  infectim-pwer in no& 
an.-litions. Har*ever, the diEeds2 can be severe in dry areas, most 
pmbably because of decreased activity of other miceo-flora i n  the soil 
and because of the cadition of the host plant. The pat+qem attack all rmt parts, but the nast crslspi- is the dismlora+aon of 
thesobcmminternode. Inse r i cusoses th i spa r to f thep lan tcan  
be severely d;.ooaged, resulting in a of the water flcu fmn the 
seminal rmts to the plant. sarirg, a practice reamnended for 
the drier zcaps, f- the infection of the ah-cmm irrtezllDde 
these fungi. 

by 

In  order t o  study the importance of rmt mts in different 
envirornaentS and to develap rapid varietal screening tezhniques it is 
useful to have varieties with levels of resistance and 
&a#d to the in 5 & ? ~ ~  axe -. As 
we did not have informtion about differences in resistance to mot 
ruts within ICARW's barley germplasm pml so far, a field survey of a 
selected n m b r  of lines fma the brediq project was mrjerta)cen. TUJ 
sets each of 25 lines of the Mwncd Yield Trial were A. Qle 
m i s t e d  of lines selected for their earliness and in the seam3 a 
nuu&r of lamkace lines were present. Both sets were g m  in the 
exp=rhental station a t  Breda, Syria, where previous -ling had sham 
a relatively high ocavrenoe of rmt rots. m d ~  set of 25 entries (20 
entries under testing and five check varieties) was planted in a 
lattice design with two replications. E a d ~  plot misted of 6 six 
rws of 5 m lcaq, seeded by qjord exprhental planter with a rar 
distance of 30 an and a seed-rate of U O  kg/ha. The lard on d c h  the 
exprinmk were grown was kept fallcu during the 1986/87 seascsl, and 
receivd a fertilizer application of 20 kg N and 40 kg P205 before the 
ae&iq in Novenber  1987. 

On my 5, when nast lines were i n  D2 87-91 the tm border rars in 
each plot up& ard a minimno of 50 plants with a ah-cmm 
htemak of at least 1 an were taken. Ihe s-b-uwm intermde was cut 
off by scisso~~, taken to the labratory and scored on the extent of 
its discoloration a o o o ~  to the scale used by Grey and Mathre 
(19881, 0 = na discoloration, 1 = ~irawint lesions, 2 = exterded linear 
iesiok; 4 = mre than 50% of the sub ceown ifitenvde discolored. 
Analysis of the results showed a significant diff- armslg entries 
for both sets. Ihe most susceptible lines rated 8-9 tiws ai high as 



the least affeded, a cliff- in rating %hi& is far  larger than 
in similar stxlies in North America. Imlaticns f m  the sub 

crevn mtenudes, made by Mr W. Csey (mnhna State University), shewed 
Oscfrlidlus &W to be predcminant 4 m i m  to be far  less 
fipsuent. 

mle 96. ~ e a n  ~atjrgs for root mt infectim measured by discoloratim 
of the sb-mam interncde (0-4 scale) in un-inoculated field 
plots and in inoculated grarth cfiamber e x p ~ h e r h .  

Variety - 
Field l%p 1 E54, 2 Mean 

Arizona 5908/Aths//Lignee 640 
ICBB1-0210-1AP4APOAP 

Arabi aswad 

SIB 39-60 

a) &an rating averaged eyer tim gmwth d w n b r  -bents, mears 
follafed by the sam letter are not siqnificantly different 
tL-J.0.). 

As a large sample s i z e  is needed in field testing hecause of the 
stmrq influence of the -ticas of plant an3 soi l  on the dewlowent 
of the disease, this type of testing is not suitable for screeni?g a 
large nrm3zr of entries. W e  have tried to ccslfirm the resi~ts &tamed 
in the field test by us i rq  a seedling test, carried out under 
cmtmlled envimmmtal caditioxas. Zhis test, developed by au 
collaborators of E b n t d m  State University, was mcxlified to give fast  
results in a short time. Eight d t i v a r s  were selected for the 
seedling test, 6 of k31id1 dried a rmtrasting prfonmxe in the field 
survey, k31ile 2 wezx selected fnm preliminary experiments. A l t h a q h  a 



lame d i f f m  was noted between two sxses ive  s d i m  tests. a 
dis(inction d d  be made between hiwy resistant drd hi&ly 
suaceotible lines lTable 961. The local SYrian cultivar for the drier 
-: - askad#, is &mg the mne'resistant entries. ~t is 
te@xq to relate this resistance to the lar incidmce of rwt mt 
fand in Syria. The lanimceline "radtmrl, a selection fmn a black 
sesded pcpllaticm has a very high resistance, while a m m b r  of 
hprmd lines and the Jordanian l-ce-line 'SL8 6-38' gave a 
arsceptible reaction. 

Pie difference4 in resistance fd in IC?+mA'S -lam pool and 
the &aqea in faxmig practi- in W e s t  Asia, w h i c h  are expectd to 
pxuote the clevelcpoent of rwt mts, justifies an of resarch 
efforts cm these pathogens. A number of expriments are planned for 
the aPring season to nwsws the impact of rcot mt on yield i n  
different em-, as w e l l  as cm variebl diff- in 
mistance to mot mt. 

J.A.G. van L a r  



T h e  cereal hagram Entmdogy Project seeks to Qvelap the 
reseanh capabilities of natid p?sgram scientists in camtries 
falling within the ICAIlW nardate, cmdxzt hycd  the pr~sent 
capabilities of the natid pqmus, and train t e d u i c h ,  
scientists, and shxknts in auwrt entamlcgical teduiques and 
m. A srrm~ly of arrent projects is d i n e d  in Table 97. 

'Ihble 97. Cereal pro3ram entamlogy projects during 1987/88. 

ZbeatStemSirwflies 
1. Fesistancs --to identify 

resistant gernplasn for bm&ers. 
2. Factors affecting sawfly resistance 

in d-eat (with Tisduin university) 
3. & m i d  analysis of vKSS resistant 

plants (with CaMdian Gra in  Oinmissim) 
-to identify d-micals playing a role 
in WSS resistance. 

4. Field trials of resistant lines 
-to field test materials frcm caged 
smeeniq trials. 

amIPBst 
1. Wistanoe --to identify ssaxces 

of anvl pest resistance in wheat - fly 
1. Fesistance --to identify ard 

verify ssaxces of W resistarrm in -&eat 
and barley (with -) 

2. Biotvpe iaentificaticn-to identify HF 
biotypg in the regicn using the Uniform 
Hessian Fly Mlrsery (w i t h  n) - 

1. Fesistanoe --to identify and verify 
sances of resistance in &teat ard barley 
(with national pmgrams of Egypt, SUJan, 
Ethiopia) 

GLUI& %i (~artnm~hora tritici) 
1. Biological stuiies-to describe the life Bcuider, SYRIA 

cycle ecology of P. tritici ( w i t h  FFMP) 
2. Effects of cmp rotatiowto examim the mder, SYRIA 

effects cn P. tritici popllatiors of using 
a barley-vetch-fallow mtatim ( w i t h  FFMP) 



Ihe develcpent of mtuorks bsheen amtries sharing mmrn 
ims3 pest pmblens d b & e s  the faudation for inwy of the 
entamlogy prujd's activities. Imezb identified for w x k  by each 
subregional netwnrk wnstitxte a mjor ecmanic threat to stahle cereal 
prccktirn in each of the auntriea involved. I(aRW seks to 
facilitate cooperative efforts betbeen participath cumtries and to 
p i d e  international rmtacts as needed by the w v e  pruject to 
insure the flar of new 'ce&nlcgies frcm nure advarred cumtries to 
these less develm. me participatjq cumtries and 1- form a 
w p  deaicdted to utiliziq all d c a l 1 y  and %&mical1y 
feasible pest managem?nt in an -ted effort to r&uce 
pest -tiom. This report will deal primarily with those insect 
pmblm researched in 1987/88 at staticns in mrthern Syria 
(sawflies, pest, 9-rpmrt pe4fW. -ia, and Sudan 
(-1, and in North nfrlca (&Ian fly). 

vaE& StearsavEly 

ALwt 270 lines each of barley, M wheit, and dunm wheat were 
smeened luder cages at Tel biya in replicated trials. Identical 
trials were planted in a sawfly '-I' 7 km scuU%a& of Tel Hadya. 
muse of the -y high natural popllation of sawflies 

northern Syria in 1987/88 an additional 827 dunum, 1185 
bread wheat, ard 1800 barley lines vere evaluated for susoeptibility to 
Wss by the Cereal Program's fa tho lo^^ Unit. Similarly, the rmm 
Geraplasm Evaluation team rated another 3584 &run lines for w?&. While 
nCne of the lines rated by the thethO103y Ihlit v e d  resistant, 90 
lines were by the Dmm Evaluation team for hlusicm in 
c+& WSS saeminp in 1988/89. M s t  of these lines evidenced saane 
&gme of pith acnmnrlatim in the sten, suggesting the inprtance of 
d i d  stws in impartirg resistanoe to WSS m &heat. Barley, dunm, ad 

m t  lines that perf- wall in screening trials in 1986/87 
ad 1987/88 are sham in Table 98. Because of the high 1987/88 WSS 
mations in llncaged areas, d y  thcse lines exhibiting 1- than 10% 
infestation r a t s  when data frcm caged and uncaged trials were pooled 
wem selected. Arabi hwad (barley), Mexipe)r (bread wheat), and Haurani 
(&rum wheat) were all highly infestal and not included in Table 
98. -ials of pxcent WSS infbtion Cnto percent mean stem 
solidness were significant for both dunum and bread wheat, alvmgh 
mrrre variation in infestation ms noted in plants with stem solidness 
indices near 60%. 

'Ihis trerdwas repeat4 in the stuiytesting the effects of plant 
qlachq on WSS resistance and may indicated factom 0the.r than stem 
solidnss in dmm bbeat that play a role in WSS mistance. In this 
st&y WSS infestation was significantly related to the distance khem 
plants nther than to the performme of the respective varieties in 
previous resistance trials (Table 99). 
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Table 99. Sawfly infestation r a t s  of ciunrm wheat and bred wheat 
screened under natural infestations (N) and under cages (C) 
at Tel mdya dming 1987/88. 

L l I I u n ~  
y&&y Plant SDacim 

Wide spaced Closed spaced 

mE& -t 
Plant SDXim varietv 

Wide spaced Clcsed spiced 

~s shown in previous w r k  (1- Cereal Prcgram ~eport-1986/87), 
stem solidness also increased in plants spaced 40 an apart and 
dexeasd when spaced 3 on apart (Table 100). Similarly, Zadoks 
developrent (Table 101) and plant heim (Table 102) varied with plant 
spacing, with wide spa& plants develcpig slwer and not grow* as 
tall as close Spaces plants. These results oormb3rate previous 
anclusio~s that different wing rates, which resllt in different 
stand densities in the field, m y  negate the effect of solid stem 
resistanoe to WSS. Rlrther m e s  will he mducted to emmine the 
role of dnxqht stress in affecting stem solidness, and to see if lines 
with partial stan solidness are affected to the same degree as 
oclrpletely solid stem varieties. 

A senior thesis project cmduckd by several students in 
agriculture at the University of A l q p ,  with ICARIYL ass' 
rwealed that wild scowding  faxmrts cereal fie?& 
provide significant rnmkers of sawflies. l t q  dxsemed infestations of 
22% in wild grasses in Idlib mince as conplred to 30% in barley, 25% 
in Meximk wheat, and 14% in Haurani wheat. lhis w e s t s  that 
sanitatibn of field tadem m y  he inportant in an --integrated 
mmmwent D- for WSS. lhese sMents also colleztd Hymenoptera 
em&ng fim- stubble collected for the og*ed wss s&e&qs. 
Identification by the British msem of Natural History (Table 103). 



mle loo. Mean stem  sol^ of chuum wheat and bread wheat entries 
screena3 rnder mtmal infestatiars (N) an3 under cages (C) 
a t  Tel Hadya durirg 1987/88. 

m l b e v l t  
Varietv 

Wide spacsd Closed spaced 
F&!sistant1 98.2 N 57.2 N 

94.3 C 57.3 C 
Variety ---------- 

M l b e v l t  
y&&y Plant SDacim 

Wide spaced Closed spaced 
PesL&nt3 97.2 N 76.5 N 

1 )  Pta/W//Imuris; a4i80A-276-16-2Y-1B2Y-2B-OY; WCB 87 (78) ; 
2) MeXiplk; 3) Pa; 19539-D-1Y-1AP.W; IlW 87 (802) ; 4) HaUrani 

'ILable 101. Zadolc; develcpnent of &run wheat and bread wheat screened 
unler natural infgtatiors (N) and under cages (C) a t  Tel 
HaBya mirg 1987/88. Julian dates of given. 

Lhlnmw63t 

Wide spaced Close spaced 
JD114JD145-  

R~~~ 44 N 71 N % N 50 N 73 N 99 N 
47 C 71 C 99 C 56 C 75 C 99 C 

P l a n t  Smcim 
l%i!sY Wide spaced closed spaced 

JD114JD145- JD114JD145- 
Resistant3 38 N 72 N 99 N 69 N 87 N 99 N 

45 C 73 C 99 C 67 C 9 1  C 99 C 

1) ~ l / / ~ i s ;  QM80A-276-l.E-2Y-lB-2Y-1B-2Y-2B-OY: WCB 87 (78) 
2) lSXi@c; 3) Pa; 19539-D-1Y-1ApoAe; I1P5 87(802) ; 4) Ha- 



Wle 102. Plant height of duvm &at ah3 bread wheat screened rnder 
natural infestation6 (N) an3 rnder cages (C) a t  Tel Hadya 
dUrw 1987/88. 

mnm- 
m Plant Smc' 

w, 

m Plant Smc' 
w- 

Non Resistant4 69.9 N 85.4 N 
83.3 C 82.5 C 

provides a mre aammte pidure of the sawfly species anposition of 
mrthern Syria, an3 also indicates that naturally cawr ing WSS 
parasites may play an mle in rfqulating WSS pqxrlations. 

Cnmts of i- and Dmmud parasites fnn~ collected 
Stutble indicate that collvria spp. may parasitize 17% of WSS, a l e  

terehella aowmts for 5% parasitism. Cnmts of the sawflies 
m s e r t e d i n t o t h e c a g e s i n 1 9 8 8 r W e a l t h a t C e e h u s ~ m r p r i s e d  
85% of the 9864 WSS used in ths caged scmaiqs,  w i t h  - 
jw providiq 15%. 

slum- 

six hlni?xd wheat lines were  screened for sum pest, myqa-s 
(Scutelleridae), m Azaz in mrthern v i a .  Lines 

selected for retesting next season a p r i d  less than 3% mfestaticn 
(Table 104). Little mmlatim was faRd lmtweM percent smn pest 
infestation an3 kernel damge ratings, the lat ter  of d d ~  w i l l  no 
lcngerbeuSedt0ma)reselecticsn;. 'IhechecklinesMexipa)ran3Hautani 
had infestation rates of 15% and 8% rewzctively. 



Table 103. ~ymenoptera f m  1987 ' ~ 1  %iya collections identified by 
British IUseim of Natural Histcay. - &99m&@ L. 

TraMUS l ihnensis  Andre 

I c m m M m I W  (sawfly parasitoid) 

Collvria coxator V i l l e r s  
Collvria orientator Aubert 

- 
Ps in past years, nurseries asSerbled a t  ICARDA were screened 

against SCflizadLs ?mmimm and w l o m l o s i ~  p&i in laboratory trials 
in Egypt and in field t r i a l s  in Sudan. Lines derived fmn crasses 
betweM cannercial Egyptian varieties and B l s h l ~ A m i g o  derivatives 
shewed S. amminm, resistance in the laboratory M were heavily 
infested by S. aramunrm i n  the third of three storm pricds  in field 
tests in Sudan la te  in the seasm. H a w e r ,  t h y  had rermined 
relatively free of Wds during the previous tvm scoring episades 
earlier in the graring sedsm, suggestinq that they m y  irdeed carry 
resistance to fldanese M cannot ccpe with the extremely high 
m a t i o n s  d l y  mmmtemd near the end of Sudan's winter cereal 
seascsl. Ihe -tion of these resistance genes into backq-mm% 
suitable for the unigue anditims of the Sudan, my pmve effective i n  
maintaining a d  h a t i -  a t  -c l d s  i f  used in an 
inkcrated rraMqement wqram w i t h  other pest ccsrtrol strategies. 

-Fax  lines-of no&"i wlsare e. socsrtaneum (- -1 
here f a n 3  resistant to S. crr_aminrrm! and 2 different B. m x b n e n n  
lines were resistant to _R. a. !Ifus is the f i r s t  instame of any 
barleys tested in the a d  -3 p v  showing aphid resistance. 
lhese d t s  are be- verified. -tionally, a collection of wild 
barleys b i n d  f m  Sweden ms increased a t  Tel Hadya and is 
-ed to be sQgened for a~41G3 m+tame in Egypt in 1988/89. 

?he Ihlssian wheat aphid, Diurar*us &a, reportdly caused 41% to 
71% crop 1- in hi* elevaticm barley in E'thiopia a m d i n g  to 
results f m  smll plot W e s  ccaducted by Ethicpian entanolqists. A 
rnnober of rnbral predators and a fungal disease of _D. &a have been 
-bed. Lin)cacJBs are m being established between the Ethiopian 
naticnal prqmm and ICARDA, an3 the N i l e  Valley W i d  network to 
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e t e  the screenin3. of lines for resistanoe to _D. ard the 
developwrt of other strategies. Ihe training of rrhiopian 
entorolcgists a t  th8 Giza aphid screenirq laboratoq and in bioccatrol 
tedmigues msd being developed in Sudan w i l l  form a key capm~~t  of 
Ethiopia's participation in the a d  s&regimal netwoIlr. - fly 

Ihe Uniform Hessian Fly Nursery, Ccpltaining kmmn genes for HF 
resistanoe in wheat, was planted in western Syria and in the Bekaa 
Valley of Lebancn (lkka1 Station). Lar e a t i o n s  of HF in these 
ares, pcssibly r e l a t d  to the wet spring espXienced WEuqhout  the 
eastern Meditcmawm region this year, precluded identifyins HF 
biotypes. ?his nursery w i l l  again be planted in 1988/89, with 
a d d i t i d  sites i n  %key and Algeria to be included. A survey of HF 
in W s i a  was jointly uxdw3sl by ICAKA, Moroccan, and nYLisian 
scientists in May 1988. HF was -ed on Wt and barley. Most 
infestations on wheat ranged fron 0 to about 20% while barley 
infestations were higher, fma 0 to 80%. A nuvey of HF in the 
three M#r& cmntries is sdbduled for 1988/89 in wnjundion with an 
entarolcsy txa- wr)cshop to te held in MD-. 

R.H. Miller 



3.4. Cereal Quality Evaluatim 

IUring the nine years of its exbtenx the ICARW's eredl quality 
laboratcay has established a solid rqutation the region for 
efficiency and flexibility of labratory cutplt. 

Alarge~ofbar leyaswel lasdurumwheatgeratypesnarcan  
be easily evaluated for proceasing and m t r i t i d  quality. T h i s  
applies for early generati- where several of sauples ard a 
few grams of seed are available. LWeloping a new m e t h d  for 
maswmwk protein strengUl of bread wheat is lnder investigation. 
Pleliminary rrcak on this aspect shewed the possibility of using near- 

technipre. Ihe eredl quality labratory - over 46000 
tests dm- 1987-88, which are ammrized in Table 105. 

Table 105. N m b ~  of tests c a ~ ~ i e d  cut a t  1- oereal quality 
laboratcay, 1987/88. 

Bread hkat 1896 - 1080 - 1896 46 46 - - 1896 6860 

High Elevation 1733 810 427 810 810 46 46 - - 1733 6415 

a. TKW = 'Rwxlsand kernel weight, VKC = V i m  kernel cumt, 
PSI = Particle s ize  index, SC6 = Sodium Dodecyl Sulphate 
-tion, 
YP = Y e l l o w  ~icenent, FM = F l a u  millim, F?+R = Farbwmd~, 
IE~D = --size &tributinn, DP = ~Gstatic potentiai. 

b. Fanerrs field verification trials. 
c. Colwr test carried cut by visual evaluatim of exbmal seed coat 

d Y  - 
-irg Barley h Late Planting 

Zdvancd barley yield trials were planted late (April 1988) a t  lkl 
Hadya under rainfal ocnliticns. Saw of the lines w i t h  a hi* yield 
potMtial in n o d  planting had a high protein content an3 a large 
kernel s ize  urder the stress omlitions of late  planting (Table 106). 



Grain quality data of the nnnml plant* at Tel Hadya shar 
that cereals this sekson were in general lar in protein (6.2-10%) and 
had large )ceznel size. 

Wle 106. Pdvanced barley lines w i t h  gocd grain quality, at late 
plmtbq 1987/88. 

atry No. -in yield Protein TIw 
planting) (%) ts) 

w 
NP IP NP IP 

NP = normal plant%; IP = late planting; T I ~  = 1000 )ceznel weight 

Since the diastatic pwr test is essential for maltirq 
barley, the efforts in o e d  quality laboratmy result m mpmving 

efficiemzy of test volume which imxeasd to 50% during 1988. 
Tbtal of 192 advanoed barley lines (RW, BkT, Tel Hadya rainfed 

1986-1987) were analyzed for diastatic potential. Ihe data 
showed 1ar values (mean of 71 w) perfiaps because of dnmght during 
that seascpl. 

Table 107. Bread %beat lines pmnoted for m 1988-89. 

Line Irrisated 
Protein FST TIw PEizein Fsr m 

F5T = Farincqm@ stability time (min) . 
nW = W~EZLNI kernel weight (g) . 



Ihe win objective of the bread %%at j x p r o v d  7 a t  
I- is t o  dsvelep high yielding, stable varieties, w l t h  good 
nRriticmal d miq quality. In the grain quality wurk carried 
cut at Tel Hadya, special umsideraticm is paid to the follming 
aualitv -: motein content. -. kernel hardness . - - .  

10w-keml weism. 
mim 1987/88. the bm?d wheat mi& identified and rucnoted 

ulree new>ines'f& field verificati& &ld trials in SyrG. lhese 
lines have high yield stability, disease resistance and god grain 
plality. ?hey also shewed gccd adaptation across 48 locations in West 
Asia and North Africa. The quality dmmckristics of these lines are 

in Table 107. !lkee distinct and desirable characteristics 
are presented in thge lines: 

a) protein ccmtent ranged between 10.3-11.3% wh ich  is close to the 
protein content obtained umler farmers' field d t i o n s .  lhe 
quality data were obtained fran samples gram under low rainfed 
erd ur&r irrigated ccsaitions. lhis shews that these lines have 
quality stability. It is expcted that they will wintain protein 
level ur&r field anditions in vears of variable 
rainfall. 

b) these lines have excellent bread rrakirg potential (-layered 
f la t  bread). T!is dmmckr is given by the d u n  gluten strength 
a t  protein level of 10.3-11.3 %. 

c) grain quality of th6se lines is suprior to the local and 
h p x w d  checks gtwm in fanners' fields in Syria. 

- 0 f P r o t e i n S t r e n g t h ~ f o r c u n n n ~ E v a l u a t i c n  

a. Electrqholasis Wes 

Breeaers an3 quality specialists are looWrrJ for jxpmved pmb+n 
in new varieties to imprPre the nutriticmal and .pmzessmg 

W i t y  of dunm %%at grain. Ihe 1986/87 season &-mi& interesting 
r3macbristic-s in scme dunnu lines. In d i n a t i o n  with high 
miabi l i ty  in pmtein strength (sodium dodecyl sulfate, or SC6 
sedhmtation ranp l3-54 ml) the new lines having high protein Content 
M pocn protein strength w i l l  be rejected as they axe not acoeptahle 
for the food hklstry: 

37 cmsses of high protein lines were aM1yzea for protein, sr6 
sa imzbt icn  and Farincgra* dak. c a m d a t i ~ ~  Idseen these tgts 
are srmrmrized in Table 108. Ihe results indicate the inp0- of 
p r P t e i n ~ a s ~ b y S D 6  Sedimprhation index in l a q e  scale 
evaluatial of dunm wheat gemplaw. 

Preliminary wurk on several cressg involving 2. d i m i d e s  has 
indicated that the of e l e3 rqh re t i c  band No. 45, hailed as a 
mdacer to hi* quality m dunnu wheat, my not be fully reliable. S a m  
senotypes with band 45 appear to have inferior gluten strength, a l e  
others withcut band 45 have heen fclnd satisfactory. 'Ihe d t s  are 
cammrized in Table 109. 'Ihis m k  is cakmmq. 

. . 



b. Mluenoe of irrigation and hi* rainfall on dunno wheat quality 

Ihe 1987 farmer's field verification t r i a l s  of advanced &run 
selections yielded material with -1e to lar protein content in 
the irrigated and high rainfall 2-, b& in Ilnst casg poor gluten 
strength, as indicated by the Sffi sedimentation indsr. lhis was 
verif i& by subsequent Farixq~@ tests (Table 110) . SCG sedkentation 
indices of 2.5 to 1.5 are desipated fairly weak to weak, and were 
!=oms out by Farimgraph stability values of 3.0 to 0.6 mimks, 
designated as weak to very weak. V i t r e o u s  kernel 0mnt.s varied f m  as 
lar as 2%, which indicatd the material to be qu i t e  unsuitable for 
semolina milling and bread w. 

l%e infl- of mwstms m o w  ccrditicns on wheat strergth 
has been noted previcusly, ard is believed to ke &e to differences in 
the pattern of aggl-tion of protein, strurfi, and the o i l  and cell 
w a l l  mrpanents during the m a m t i o n  stage of the grain. 

meSe data inaiote it is not gmd wlicy  to qrar dunnu wheat 
unler irrigation, or in areas &ere rainfall my be high, due to very 
scrims deterioration in milling ard baking quality. 

Hheat strergU~ (inclu3irq dunno wheat) is a physico-chmical 
parameter, and is believed to be affected by the pattern of hydration 
of sites on pratein, stxch, o i l  (ester linkagg) an3 oell-wall 
mrponents, to form a ooherent molecular mrplex. W e  mdanim of the 
aFparent champ in strength may be as follovs: single molecules of 
water p- by enzyme activity during the synthgis of prutein, 
st& ard other him are available to form hjrdrqlen bends 
ktwen W l i c  sites on the molecules as they are p m i m d .  Urrjer 
ccslditic~s of l q  water availability saoe of these single wter 
mlecules prefem-kially form w t e s  with adjacent mter m o l d e s ,  
ard are therefore not available for hydrcgen bm3iq or hydrcgen 
bridging betwen the main grain d i x e n t s .  As a result the overall 
cellular matrix bermps CO-ly wakmed. 

Table 108. Correlation coefficients ktwen protein 
mntentandproteinstrength. 

Protein -0.06 nS -0.23 ils -0.02 ils 0.14 ils 
Sffi 0.98** 0.90** -0.92** 
SCGI 0.88 ** -0.92 ** 
Fsr -0.88 ** 

N =37:Minrange15 .2 -19 .4 ;S f f i range= 13-54ml ;  
Sffi = Scdium Doaecyl sulmte s e d i m h t i o n  vollme; 

stability time (min) ; 

nS = N o t  significant, *.*Significant a t  level P~0.01 



Table 109. Quality of tetraploid gemtypes w i t h  and w i t h c u t  
el- band No. Fun 45. 

Line No. h.9tein %with SLSI Class i f i ca t id -  
% Fun 45 

55 11.3 0 3.00 
170 18.9 25 2.49 

- 
Fairly leak 

70 18.7 100 1.76 Weak 
75 14.0 100 2.07 Fairly weak 
62 22.4 100 1.01 

Note: a. Classification on basis of daqh strength -cs. 

Table 110. W i t y  c b m & d & i ~ ~  of dunun kheat gmo~ws f r u n  
irrigate3 ard high rainfall areas. 

Deir Ezzor Gezira 17 12.7 99 2.52 2 .1  Weak 
m Gezira 17 14.6 96 2.33 2.3 Weak 
El Chab Gezira 17 7.8 2 1.79 1.0 Weak 
Idleb Gezira 17 9.9 47 1.41 1.2 very - 
C d r E z m r  QlaopI 11.4 69 1.32 1.3 very 
m QlamI 15.0 99 1.33 2.2 

1.4 
very - 

E l -  QlamI 9 .6  3 1.40 
1.5 

very weak 
Idleb QlamI 10.2 64 1.18 ve?l weak 

DzirEzzor CanmH326 10.5 56 2.00 1.6 
1.8 

very 
RWm W E D 2 6  U . 9  88 2.02 very 
El Olab Canm H326 8.4 3 1.67 1.1 

1.57 1.0 
very 

Idleb Canm H326 10.8 63 ve?r 

TelHadya Haurani 12.8 92 2.89 4.2 Fairly 
strcsr3 

Mtes: a. VWC: Vit recx ls  Kernel Cumt, SLS = sodium Dodecyl Sul-te 
b. Far- skbility of 4-7 cptimrm for  2-layer flat bread 

barking. sc6 irdex shcllld be as high as possible and 
certainly abwe 3.0. 

F. Jaby Elir , A. sayqh ard P.C. W r u i a m  



'Ihree aspects of in v i m  M g u e s  for use in crop imFawement 
are ocolsidered here. lhese are mirrtenanoe, creation.d recanbination 
of genetic B. Plant tissues can be maintained anl pqxgated as 
dedifferentiated calli which regenerate to whole plants tiuoqh 
organo3.enesis or embqcgenesis. In partidar, plant regeneration frm 
gametes results in the prcduction of haplolds with no genetic 
alternation. H a e a x ,  a great deal of smclrmal and gametoclonal 
variation is qxerated during the callus @m.se. Ihe creation of 
genotypes not found in existing genetic rpscuroes is expected in b 

selection to biotic or abiotic stresses. Wide cross hybridization 
m y  be atterpted to m i n e  genetic variaticns. Vhn in-ific or 
intexyaic hybrids do not form endospenm, hybrid embryos can be 
artificially in an early develqmental stage. Sa~tic 
hybridization is also feasible thragh protoplast fusion, direct 
injection of CNA, etc. 

'Ihese superficially -le those used in comrentional 
plant breeding and are actually colplaoentary to them. 'lbzhniques sucfi 
as haploidization, in vitm selection, and eaSxyo -, are at 
preent available to dwelap llew varieties. 

w haploid pJduzth  

Haploid is of great value to plant breeders, because if 
f o l l m  by chmnsme dcubling it is pcssible to quickly -in 
genetically harozygaLs lines. 'Ihe p ~ ~ 3 ~ 3 5 o n  of &%bled haploids is the 
nost rapid M q u e  for develol,ing uniform  ham^ breeding lines . . 
and my~rmplement~comrenticnal tk&ng pmgraus. 

Iksqemric hybridization of wheat and wild barley, Ex&m 
tulhosum, p r d x e s  haploid whsat ent,~yos because H. Mlbzsm 

are Keferentially elhimted during d r y 0  developnent 
fmn the hybrid Zlrgote. -tion fron dlm?zl hbat anthers may be 
also be applied for haploid pmdwticm. Anther d t u r e  has keen widely 
used for the last decade, and has recently cmtrihtd to the release 
of new wheat varieties in Qlina an3 France. 

Q'ussabilitybetveenM amlH. h lbmm 

In 1986-87, 206 clones of H. bu lksm were wllected in Syria, ard 
mintained in an IChRW y. The arsabilities of primarily 
lUrkish and Iranian wheat dtivars with H. bulbasurn clones m 

Average seed setting frequency with &ryos on 29 wheat genotypss 
pollinated with 13 clones of H. h l h a n n  ranged fmn 0.0% to 18.6% 
(Tahle 111). SiKe some seeds lacked eakyas freprencies of see& with 
en),ryos were slightly laer than these of seeds scored acmrding to 
their external appearance. T w  Iranian cultivars, Tabassi and Bisotmn, 
arrd fcur Japanese cultivars were cmssable with H. bulbosum. Ihe other 



two genotypes, QloMc 79 and Sabalan, pmlucsd a few seeds with embqas 
tut were not reoxpized as cnssable h a u s e  of poor seed setting. All 
the H. bulbosum clones were crcssable with Japanese gem- at mean 
frquencies of 2.5%-23.4% seeds with d r y m  (Table 112). 'me highest 
fmqwmy (23.4%) of seed sets with e&qw was abtained in the crass 
with clone SY-111. Ihe frqumq of seecl set was not associated with 
mqholqical charaders obsenred in H, hrlbosum clones. Statistical 
analysis indicates that there were significant differences in 
frequencies of seeds set with embryos roaxlg wheat ard H- 
genatypes used for caosses, M with m significant interaction between 
them. 

Table 111. Crc6sabilities of --nine wheat genatypg with H. 
bullxrsum clones. 

m t  Sencrtype Origin No. of No. of ~ o .  of 
florets seeds d r y 0 5  

pollinated set (%) PrxdW33(%) 
- 

1. mlal 
2. Gerek 79 
3. mymaM 79 
4. w i n a x  79 
5. Atay 89 
6. Kirac 66 
7. Q)aMc 79 
8. Ru&ra 
9. Diyarhkir 86-1 
10. BVD-1 
11. Roshan 
12. Ml 
13. Qnid 
14. Rashid 
15. Bayat 
16. Bisotoon 
17. Tabassi 
18. Duab 
19. Sakdan 
20. 1646 Bio Maruxn L. 
21. 2306 Bio Marccca L. 
22. Nes Bio Momoco L. 
23. 5/70-32 Bio Maruxn L. 
24. Bouni 
25. Local White 
26. Norin 61 
27. Fuhlha 
28. Milami 
29. Aaba 

1 

Iran 

11 

I, 

I, 

MomOOO 

I 

N. Y e n e n  
Pakistan 
Japan 



Table 112. Frequencies (%) of seeds set with arSxyos in cresses of fcur 
Japanese wheat genotypes with thirteen clones of & kNlkmm 

- n.-qeMtype hIx33t genotype31 

Clcple Plant T - t L i h m i a M E n n  
heiqhtl/ tune2 

1 SY- 18 
2 SY- 32 
3 SY- 34 
4 SY- 39 
5 SY-100 
6 SY-111 
7 Sf-119 
8 SY-120 

1/S: Short, M: Medium, T: Tall 
2/E: Early, M: b w i u m ,  L: late 
3fi.S. for wheat genotypes (3 d.f.) 1297.42** 
M.S. for H. gemtypes (12 d.f.) 288.72** 
Interaction (36 d.f.) 88.44 

Ihe crass-inamptibility of wheat is genetically controlled by 
xrl andm laated an dmmcsme 5B ard 5 A ~ q e c t i v e l y .  REse 

genes also determine crossability with rye ard barley. It is clear that 
--incorpatibility genes p-te amnq Turkish and Iranian wheat 
genotypg. 

H. idkcsum is self-mtible ard can be vegetatively 
propagated. Populations will therefore be genetically hiwy 
~ ~ E C U S  in their ability to affect crossability. fAtacssirq 
hztween different clones of & idkcsum folld by selection m y  ke 
used to obtain pmnising clones with inmeas& crossability. Sins 

cross-incanpatibility between wtreat H. !JU&XUU is the main 
ckebcle in applying the H. !JU&XUU mthod to haploid prcductiun, it 
is more iqmrtant to examin= a wide range of H. hulbosum qenotypg, 
which m y  enhanm seed settirq of wheat genotypg. 

This year, 7 F1 wheat gemtypes (Fxp 1) ard 5 breeding lines (E~J 
2), gram in field, we used for anther dm. Anthers excised frun 
mld-treated spikes were M a t e d  cn a dfied potato medium (oluang 



et al. 1978) a t  a tenperature of 28'C. All exbrpids frpn 
anulers were t r a n s f e d  to a regeneratim d m  (He and Cuydng 1984). 

Inmrlated anthers (7974) p?x&ced 269 enbryoids. Zhese Bobryes 
rqenemted 36 plants inclu3ing 1.2 albirn plants, a t  a f r q m x q  of 
0.45% (Table 113). lhis frequency was maparable to Mose reported hy 
otkr workers, tho.@ mt hi*. !lhe f r e c p n q  of haplold 
w o n  uvcurpl anther culture greatly varies w l t h  the genotypes 
uae3, and is gewal ly  lar. Reliable mget?&cim fmu mi.crcqo~e6 is 
M v e  becrmse a s-le arRher antam marry m i 7  wh ich  
a u l d  be w t z d  to haploid plants. Further m k  is needed to 
M o p  the anther culture tecfmicqlke. 

Table 113. Nu&els  of -ids and p l .  cbbUId 
culture in wheat. 

' uvcurpl* 

Bq. No. of anthers No. of dxyoids No. of plants regemrated (%) 
inoculated p?x&ced (%) Green A U , h  Total 

1 5036 l28 (2.54) 2 5 7 (0.14 
2 2938 141 (4.80) 22 7 29 (0.99) 

M.N. Inagaki, M. Tahir 

m u b l e a h a p b i a 5 m h l ~ c u l ~ p e t h o d s f o r o e r e a l ~  

In 1988, an aaaitianal project was started to develop an3 
adapt biotectrnolcqy to I- -am ami to the m f i c  -1- 
Of dry -. pie alxrent t&miqEs presMt inhererrt 1imitaticns ancl 
apprcpriate activities for the aereal P r q m m  are kbq 
identified. Special -is is placed m dcubld haploid plant 
pyaiwtim of barley and of dunnu and bread wheat tha@ W 
androgenesis. We wish to develop the capacity for l a q e  scale 
pmiwtion of dcubled haploid plants in barley and bread wheat, and 
overoane the poor resporsle Of dunnu wheat to haploid plant p*m 
M g u e ~ .  Another ckqective is to develop ~aprequsites for the 
-ination of jn vim selection and dabled haplold plant pmiwtim 
i.e. efficient in vitro by identify- mtpcnents of 
mrplex Fhgatypes anenable to selectim a t  the haploid cellular 
level, and cultme-regenem- methods us- popllaticns of 
isolated micxepms. 

P. - 



3.6.Rmluatj.m of Wild Rdatiws of lbpat ard 
. .  . Of 

useful Raits. 

West Asia is the primary center of diversity and origin of Wt. 
IQLRLYL's pmximity to this area is favorable for collecticn, 
evaluaticn and utilizaticn of genetic resauces of wild prcgenitors, 
wild relatives and primitive forms of this cmp. However, in spite of 
the potential for genetic inprovaaent of wheat varieties for tol- 
to stresses in harsh e n v ~  of the regicn W m q h  plant 
bmediq, the utilization of A d  genetic res3uroes has 
keen slar. This is pertsaps b to two -: (1) linkages Of 
urdesirable d%wa&xistics with favorable t ra i ts  asscciated w i t h  
yield ard stress as well as disease tol-, and (2) lack of 
informaticn on the genetic variability that a& gemplasm hartxllrs. 
lhis variabilitv of traits is beim urrmasked tiuunh a cumrehensive 
evaluation p ; o j c  incorporat~nq nulti-l-&n & i r q  and 
specialized irrstituticns in &veloDed amntries. 'Ihe mi& w i l l  
aiso eventually establish a rqik network of =ti% prqnm 
oqxmtras for wider expsure of selected gemplasm. 

aning 1987/88 a major part of ICARW'S mllecticn, 
kmbx i r ig  662 v i a  f m  27 different mies, was evaluated a t  
Tel Hadya and Breda, ICARW's m t e  (>350 w lq - tenn  average) and 
lar (<275 w) rainfall sites in W Syria. 'Ihe list of species 
evaluated is given in Table 114. Twelve species were selected for 
&atistical d y s i s  as the others did not have a representative 
mmber of acoessia.  

M l e  114. List of species of Aeailo~s evaluated for six 
e=cncmdcally desirable traits i n  Tel  Hadya and Breda &rm 1987-88. 

Bztanioal ;qp. P l o w  Genm~ Botanical qp. Ploidy Gemne 
level level 

Ae. bimrnis 
Ae. biuncialis* 
Ae. audata 
Ae. mlumxis* 
Ae. concsa 
Ae. crassa 
Ae. cylindrica* 
Ae. geniaalata* 
( = Ae. cyita) 
he. kots&y1* 
Ae. lcngissiw 
Ae. lorentii* 
Ae. nutica 

s Ae. neqlecta * 
M (= Ae.triaristata, 4X) 
C he. reda* 
M (= he.triaristata, 6x) 
M Ae. searsii 
u4.m Ae. shammnsi.5 
cn Ae. speltoides * 
M =?-?=a: 

Ae. tr1unclalls* 
US he. mbellulata 
S Ae. lmiaristata 
M Ae. variabilis 
Mt Ae. vavilwii 

Ae. ventrim 

Species included for statistical analysis. 
** @$me synhls after K h k e r  and Feldmm, 1987. 



?he following characters were evaluated: germination, days to 
heading, plant height, days to maturity, ard nnrS3er of tillers/plant. 
In addition, readion to naturally axwring yellcw & (minis 
striiformis) infection a t  both locations was scored (Table 115). 

Table 115. Y e l l o w  rust infectiw on mil- 
a t  Tel Hadya ard -. 

Ae. biuwialis 
Ae. w l m i s  
Ae. cylindrica 
Ae. geniculata 
(= Ae. ovata) 
Ae. kats&yi 
Ae. lorentii 
Ae. @toides 

-le. Y=?- 
Ae. trlarlstata 
Ae. t r i w i a l i s  
Ae mhl lu la ta  

Analysis of variance revealed a hi* variation for all characters 
between species a t  both loca t im.  However, this variability was nut 
significant between locations for days to headim~ and maturity. In 
other w a d s ,  the differace in ecological corditions a t  the two sites 
were not able to infl- earliness or lateness in Mil- spp. 

A formla for the transformation of mical values into three 
categories o r  soores was used ('Table 116). Trenjs for same ~BAF 
were noticed independent of the logtion. For exmple, &. kotschv1 
was early heading ard mturing whereas &. d t o i d e s  was late  with &. 
d d a t a  (= Ae. ovata) htem&hte. Also &. saamcsa (the donor 
of the D genrnne to bread wheat) had lw tillers/plant. 

Eval* for Disease Fes i shrce  

I m ' s  Aeailoos oolleztion was tested a t  the University of 
W i a ,  ViterQ,  Italy, by Dr. Carla Ceolcni lnrjer supervision of IX-. 
E. Forceddu for resistance to padeq mildew (mi- d i  .ssp. 
tritici) ard leaf rust (minis d t a ) .  'me powdery nuldew 
inw.i~um was c h c k d  for virulence with a set of differential 



Table 116.Qualitative description of fcur dmra&eE in AesilWS spp. 

Early w 
1f xi < x - s.d. then score = 1 Early maturiq 

Short plants 
rar tillers/plant 

If X - s.d. < Xi < X + s.d. then soore = 2 -te 

~f xi > x + s.d. then =re = 3 late 
late maturity 
Tall Plants 
High tillers/plant 

m. Xi = Otsermticdn on irdividml a m .  
X = Overall €qEriment mean 

s.d. = Overall €qEriment stardard deviation 

varieties, ea& carry- a given gene for resistanoe to this 
pathcqen. Ihe i x a d u m  was subsequently specifically characterized by 
its ability to attack the ~ 0 d l y  effective resistance gene which 
is present in several high yielding Italian dunrm wheat varieties. ?he 
incculum for two leaf rust popllations were derived frun r+-tative 
areas for this pathqen one being fmn central Italy ( F ~ E )  and the 
other f m  the south ( W i a ) .  Ihe resis- was tested on 
artificially inf& seedlin3s grown urder optimal greenhcuse 
aslaitions for each of the pa-. The virulenoe of the disease was 
scored on a 0-4 scale. 

pppmximtely 410 accessions frun 19 different Aglilom species 
(diploids and plyploids) have ken evaluated for resistanoe to powdery 
mildew since the start of the project in January 1988. 264 (or 63%) 
were fd to be fully resistant, 37 as Krkrately resistant, 102 
Krkrately to qletely susceptible and 16 as segregating. Mrmerous 
sources of resistanoe are m t l y  available, both at the diploid 
level, including species d c h  carry the S ,  C ,  M, Mt, D an3 U g e m ,  
as well as at the plyploid level. me to the presenoe of more than 
one potential dcsmr g-, a lqer fraction of the polyploid Aailas 
spp. turned out to be resistant as canpared to diploid ones. In most 
cases, they had the genanic cohstitution UM [&. biuncialis, &. 
columnaris, Ae. aenidata ( &. ~ t a ) ,  &. leda (= 
triaristata)], [E. triuncialis], US [&. &.&&, &.=iabilis] 
and a [&. wlklrical. 

In the case of leaf 1USt the difference between diploid and 
polyploid species was less evident. MESI tested against the pathugen 
@ation isolated near Frm a total of 241 (or 70%) out of 345 
aaxssio~s were highly ?x+bnt. Also, ca. 276 aocessions were 
resistant when infect4 wlth pthcqen frun Foggia. Once again, 
resistant accessions helm to different species f m  the diploids to 
plyploids. 



Perflaps the mst intet-estiq finding bias the d i n e d  resistance 
to mildew and leaf & in several species, incluaim a m i o n s  of &. 
lcolcliuima, . &, &. s~el&ides and &. amrq the 
diploids and v-ly all of the polyploids. It wDuld be practical to 
&fer both r e s i s h  f m  the sam wild donor in& cultivated 
wheat. Iiwsfer, to achieve this gml pmper qtqmddcal 
raniplations of the selected gMcrtype to h i w x  cfrraoosones of the 
donor strain and recipient lines to pair and wchange genetic material, 
are needed. prakcts of swh an exctLvqe retaining desired traits f m  
the wild parent will be selected for future evaluation. 

While further tests are in p- at the Uniiversity of Toscia 
there seens to be l i t t l e  d a b t  as to  the usefulness of Aeuilo~s. (X1 
the basis of first year's results sane acoessions with prcanising traits 
have been given to breeders for further testing and eventual use in 
CTDGSeS. 

, J.P. sriw&ava, & L R%A35 A.B. 



4. DPperaticn 

A. c a c p d & m w i t h w  m, 
mtm&Eticm 

me of the +dives of the Cereal Inproveroent Program is to 
assist national barley and wheat scientists with technology and 
information to i n p m  cereal pm&xtion in their cumtries, while 
enharcirg their skills and abilities. In addition to its mle in 
training, sernplaw develcqmt, arrl crcp inpmement thm@~ i n p d  
production tedylolcqies, the Program plays an -?Aant catalytic mle. 
Besides adopt- new varieties, national prograns are also adopting the 
hqxuved breedirq mthdologies for more stable and hcreasd 
pruiucticm in stress envimnmr& and significant increases in 
ndemtely favorable enviwments. 

Within the region, areas with camm prcdcction Ocplstraints were 
identified, arrl in addition to the alre&y developed subregional 
pmgmm for the Mac#ueh cumtries as well as for the ocuntries in the 
Nile Valley, it is proposed to establish a pmgmm for the west Asian 
awntries khich will include smthem 'I\n)cey, Syria, Jordan, Iraq, and 
Iebanon and another for the m i e s  of the Arabian FeniFsula. The 
level of activities in high elevation areas (parts of Pakistan, 
Afghanistan, Iran, Wkey, Iraq, Algeria, Momcco) was ' 

W l e  cereal moparation in these prqmms is based on - 7 i n ; ~  
and training activities, specific netmrIcs were -bated or 
& r m g W m d  including those of Hessian fly, aphids, drwqht, heat 
toleraroe, and barley disease resistanoe. 

Activities were increased with natid, regional, and 
intermtional M M i o n s  as d l  as with research institutions in 
developed amtries that d d  serve ICA.Rm1s mm!ate and goals. me 
hiwights of cooperative with national pmqraxs are presented 
belw. Ihe reseamh and training activities reported hereafter are the 
fruit of joint efforts by scientists of NARSS in the various countries 
and cutreach anl scientists of ICARDA including Cn4Mrl"s 
scientists posted at ICARDA. 

Drmrprt w t i m  that prevailed this year had a significant 
effect on cereal prcdwtion. lbtal prcdwtion would ke ~IUUKI 1.5 
million toms this year, leavirg ahut another 2.0 million toms to be 
inported to neet local requirenents. 

At Sidi Be1 Abbes, the total rainfall Wing 1987/88 crop season 
was 227 inn, this is 164 mn larer than the annual average of 395 mn. 
Rain distrihticn was also poor as 81.3 mn fell during October, 
Noverr33er and DEcabW, and 40 mn m l y  during Febnmry, March and April. 



In April and May total ra infal l  was 20 mn. Full h t a g e  of this 
dmqht was made by selecting dmqht tolerant gemplasn. Ihe severe 
selectim pressure was reflected in the limited mmker of lines 
seleded for  resiskmce/toleranoe to drm?bt. Onstatim yield trials 
shm that in  ciunnn wheat the variety On Rabi 9 yielded 2.9 tms/ha, 
three times mre than the local check 0. Zenati. In  bread wheat the 
variety Nesser yielded 1.5 -/ha mnpared to  on W a s :  0.9 
-/ha. 

Off-statim testing v i s e d  6 dunrm varieties, 5 bread mts 
and 8 barleys. These were cpown i n  s i x  locations representing the 
three differerrt agmecolcgical zones of Sidi Bel Ahbg. Within the 
impmved dunnns, yields ranged f m  1.6 to 2.1 tcns/ha, for  bread 
wheats 1.6 to 2.3 tons/ha and for barleys the highest yielder was Roho 
w i t h  3.1 tons/ha canpared to the chec)cs ACSAD 176 and Saida 183 that  
yielded 1.9 and 2.0 tons/ha respectively. 

Demonstration p lo t s  i n c a p r a t i n g  inpmved varieties and 
pmduction technology were m&u&ed in unreplicated 1/2 ha plots i n  
zones I, 11, 111 and IV of the Wilaya. 'Ihey incl- one hpmved 
ciunnn variety; Waha, one bread wheat, F1icke.r-Horkrs'and one barley, 
-03. Each variety was planted i n  a t  least 3 sites in  each of the 
four zones. Ihe results in general chnnstrate that the p m i m  can 
easily be doubled wen in d i f f icu l t  years and using local varieties. 
Waha yielded 0.6 tcns/ha cmpuw3 to 0. Zenati 1.0 tnn/ha w i t h  the 
traditional technology mrpared to 2.0 m / h a  and 1.9 h / h a  
respectively for both varieties with the inproved tedmology. me 
figures for mhon W a s  were 1.1 tonsfi and 2.1 tms/ha ccnpared to 
Flk-Horkls' 1.0 tms/ha and 2.4 tcns/ha, Rihane 0.6 and 1.6 -/ha and 
Saida 183, 1.1 and 1.6 -/ha respectively. 

Algerian technicians and participated in varicus 
I W ,  Alw and ICARIlA North Africa cereal act ivi t ies  -1es are 
participation in ~ i a / I ~ ,  Morocm/ICARW coordination ueetirqs, 
v i s i t s  to the base pmgram to acquaint w i t h  high elevatim cereal 
-, prticipatim in  residential training omrss, etc. 

Moremer various ICARIYL, Aleppo and N o r t h  Africa s taff  visited 
Sidi Bel Abbas as well as the other stations. ?his was partiarlarly 
beneficial during plantirq the o f f s t a t i on  trials a t  Sidi Bel m, 
and note taking across Sidi Bel Abbes, Tiaret, El m, Setif and 
G u e h .  

1987/88 was the year fo r  the collaborative project betwen 
the InstiM Tdmique des Grandes Cl l l tu~~ (ITX), Algeria, IcUUN and 
IECSA/INIA Franoe to i n n , m  pmductim and transfer of 
 logy for  winter cereals, fmd leqmes and forages in the W i l a y a  
of Sidi Bel Ahbg. 'Ihe pmject aim to develop L q m v d  varieties and 
paroductim technologies, to test and verify results on fanner's f ie lds  
and -te msearch findings t o  farmers in the various agrc- 
ecological zcnes of the Wilaya wfiile evaluating the met of this 
technology. 

?he se=ord csardi~tim meting for this project was held a t  ITGC, 
Algiers, 10-12, 1988 during which results of the 1987/88 crop 
season were and 1988/89 plans developed. mining 
-, visits, wrkshq~, seminarr etc. for the caning season 
were also finalized. 



Work in uomcco in 1987/88 was directed tavmrds the develqmnt of 
pxhmxhip in in, training, and transfer of tedlmlcgy. 

U n p k w x & n t d  favorable vaather gave mram a record d s  
crop. small grain cereal p-ion exceeded 7.5 million tom and 
all- the e x p r t  of barley to other Hqhxeh cwrtries. Average 
yields excede3 1:5 per hectare for barley and readed 2.0 t+a for 
braad wheat. H~qh rainfall also favored disease develapnent and 
lodging. Septoria and the three rusts plagued wheats, while scald and 
net blotch caused significant lasses in barley yields. 

Ihe - bmad wheat dti- NeSm, ~ouda, Merhouch 8 ,  Saiss 
and Mabrarka omtdxtd largely to the hi* yields while the dunrm 
Win and m a q  and the barley dtivars mig 8, Asni, Tissa and 
Tanellalt cvvered large area. 

As a result of NAFS scientists' dedicated efforts and partnership, 
the MDruccan Naticolal Pmgram has made the follrxving achievements: 

- I m p m e 3  training level of the n a t i d  workers to carry irdepenlent 
TeSBaTdl. 

- Adoption of efficient release and seed multiplication pmcsiu~~. 
- Initiation of a hi* alti- and surnner nursery r e s d  p m  
for cereals at An~oeur Atlas Station. 

- Intm%ction and evaluation of wheat and barley germplasm targeted 
for the main cereal grcwing area of Momcco, or having resistance to 
the p- oereal diseases. 

- Stmrgthening of l q e  scale on-fann verification and denonstration 
work on cereal varieties. Fcurty three verification trials and 26 
denanstration trials were  ixplemented in the favorable, semi-arid a d  
mavltainous areas Of uo-. 

- Identification and training of junior scientists in agronomy 
breeding, patholcgy, genrplasn collection and preservation, seed 
techmlcgy ai-d plant physiolcgy. Training was also imparted at 
ICARDA, A l e  and in other Maglwsh ccruntries. 

- Collecting, rejuvenating, cataloguing and preserving cereal ~tional 
res7uroes in Morcccn. 

- ICARDA scientists participated in TeSBaTdl activities dealing with 
verification and ckmnstmtion trials, selection, disease breeding 
and field days. 

- Identification of several pranising lines for registration and 
dancnstration in farm21s' field verification trials. 



- Strengthening of intra-regicinl axreration and the initiation of 
4 netwoacs. For eianple, pr&ctim of -1- with good 
7aqmnmi.c characters was m t e d  in W i a  for the Maghreb while 
Crossing for diseases kis tance  were dcne in MOIV&. Also 

resourcesunderadvancedtestingfrcmnmisiawereshared 
-Iagn- and Algerian mti- prqmm. -y, lines mth the 
under advanced testing in MDmoco were tested a t  two locations in 
W i a  and amther two envbmmmts in Algeria. 

- A  travelling wrk&cp in Moroax, in which 26 breeders and 
pathologists f rm Aim, M o n x m ,  and nmisia Fa!=ticipateQ. 

- aDOniination meetings for Bmxxan cemd unrkers Sapt. 26 and 27. 

Dsing the 1988/89 wrt w i l l  be geared to facilitate the rapid 
transfer of research findings to fanners, to establish mlti- 
Wiplinary mseaxh team, to coonlimte resear& activities iaocng 
~ ~ a n d w i t h a t h e r ~ f r c m t h e ~ , t o  
q l o i t  the genrplasn f m  r e g i d  and jntematicnal organizaticrs, 
and to analyze research d t s  fmn prwious seascm. 

'Ihe W i a / I m  Cereal Praiect is a mllabrative &ezt 
between the Inst i tut  National de la A g n m a @ ~  de d i e  
(INRAT) and ICAPm. Haever other national institutes, sv31 as, the 
instit& National ~groncmqw & W i e  (m) ard the ~ire=ti& de 
1'Amlioration de l a  Prdxtion (DAP) of the Office des cereales, 
participate in various resear& activities. 

winfall during 1987/88 crop seascsl was belav average in a l l  
cereal p i n g  areas. rimever the magnitude of the rain deficit varied 
between zones. In the -te zmes of hhs, Medjez, Kef and 
Siliara the dKU@t was very severe. In the most pcdctive areas of 
the Neath West i.e. Mateur, Beja, Jendah and Krib the deficit in rain 
was about 3040%. T h i s  season's wt was the u a t  severe reoorded 
in this century. 

Tutal cereal production this  yea^ was 0.3 million toFs as 
to about 1.7 million t a m  in a mnd year. Sedpmducedwas alsoof 
poor quality, most being shrivelled. 

'Ihe newly released variety Razzak artyielded a l l  cmmmial 
varieties under this year's drcught anlitions. It gave a 15 to 20% 
yield a&a&age over the widely grayn variety Kar im in a l l  statiwm. 
In MvarmA Yield Tr ia ls  rmny lines yielded as lnvh as Pazzak but ~ n e  
artyielded it. A t  Beja many lines artyielded Razzak by 8 to 20%. Scab? 
of thge lines a, MT~W selections of Qn Rabi. 

A s  a result of the dvxght, the bred wheat variety Salamta gave 
the highest yield and confirm3 its adaptation to dry d t i m s  while 
Tanit was the least w i v e .  'Ihe newly released variety Byrsa was 
severely affected by the drcught, amfirming that it is adapt& 
essentially to the favorable ccslditions. Five newly identified lines 
w o m d  all other lines wder drcugM oxditions. 



In barley the newly released variety Rihane p e r f o m  el1 in the 
Cay a r d t i c m s .  G t h e r  advanced lines also shared high yield potential 
in stations a t  Beja, H i r d i  Zi- and E m  Salem. 

'Ihe main quality of durum cfenmlaso was detezmined usim 1000 
kernel weight, specific wei@t, vi- and +in w 
to the dmught all variables decreased except for protein cattent. The 
variety E e r i  Bechir was particularly high& in 1000 kernel weight than 
other varieties irrespective of location. 

Sixteen lines were wt tolerant and had a 1000 kernel weicpt 
him than Karim of a set of 200 lines selected fran the dunno mrld 
collection. 

*farm verificaticn/chm&ration trials conducted by WP of 
llOffice des Cereales verified results obtained fmn farwr's fields. 
Trials were ox-dwtd in v a r i w  sites for variety peaormame, 
respmse to fertilizer application particularly Futasium, seed rate a d  
keed -1. Results generally amfino results fran previous yaats 
and the yield supriority of the dunno wheat varieties Razzak and 
Karh, the bread wheat varieties ByM and Salambo and the barleys 
Ribane and IWo. 

Patholcqy research included the evaluation of the breedirg 
material of the three cmps to the prevalent dkeass, a regicnal 
virulenm survey to scald and net blotch of barley, the screening of 
part of the dunno world collection to septoria leaf blotch a t  the 
seedling stage, a regional disease sanyey umiwted in M o m  and the 
initiation of a c=smal mmitorrrq n y e r y  for North Africa. 

1905 lines of the dunno wrld c o l l d o n  were evaluated a t  the 
s e e i l i q  stage to septoria leaf bloth. 17% of thge lines s h a d  qacd 
resistance. Similarly entries of the rn LRA and K!B wre imalated 
with 6 isolates of each of scald and net blotch. 'me scald isolates 
originated f m  wllectim ride i n  W i a ,  M o m  and Syria vhile 
the net blotch isolates originated fmn collections fmn Cyprus, 
Morcaw, Egypt and Syria. ?he lines stw.iing res- to  a majority 
of thge isolates were selected for further use. 

'Ihe virulenm spectnrm of 33 net blotch isolates was evaluated 
using ten barley ollti~ls as differential varieties. These isolates 
originated fmn collectim nmk fran Tunisia, Mo-, Egypt and 
Cyprus. Results showed that the North African isolates bere imre 
virulent than isolates fran F q p t  and Cyprus. NCsp of the varieties 
used as differentials was resistant to a l l  isolates. 

r*le to the d x q h t  d t i m  that prevailed in Algeria ard 
W i a  the disease survey was umiwted this year in only MoIrcc!o. 
?he awey was ox-dwtd by pathologists f m  Tunisia, m?xuzc as rrell 
as ICARW. An irrsed survey was ooncurrently umiwted in 'nmisia and 
Morccco. 

' I h e c e r e a l d i s e a s e d t O r i q ~ w a s g r w n , t h i s y e a r i n 2 4  
locations in Tunisia, 2 in each of M o m  and Algeria and one a t  Tel 
Hafya. RLis ra~se?, was further dwelopgl. into a North Africa/Iberian 
m a  cereal dxsease mmitorirg nursery and w i l l  be gmm this 
aanirq season in 15 locations in  W i a ,  7 in each of Algeria and 
McaPooo, 2 in each of Spain and mrtqal and csle a t  Aleppo. 



Suppah ta m.D. and W *is research is alllso continuing in 
the follaring areas: breeding methcdolqy for drab#ht z=sistance, yield 
loas to net blotch and septoria, and race ~n-specific resistance to 
net blotch in  barley. An ICAFm m r t g l  m.D. thesis research! was 
umpleted this par  by a scientist frm INRAT. Ihe thesis identified 
xqholcgical  and Ftnpiolcgical dmracters associated with dmqht  
resistance in wheat. 

More details rn pmentd  in the report of the S k t b  
'nmisia/ICMUN Coordination Meting, September 1988. 

In Ebwt the Fmcaam strensthend its collab3rative effort cd~ --- 
&x+ng for a@dd resjlstanoe in the laboratoq and field and for bat 
mlstanoe in the field. bzeased emphasis was placed on screening 
lan3ras ard mimitive foms. A nun& of m e e b  were held wi& 
e i a n  sc&&s in  Egypt and a t  ICARm to discuss 
hmvins current uroiects to secllre external fundins for  mi& - - - 
&irg &th +&at &-barley pz-dudrn in Egypt. 

In Ethicpia a wr)cshcp was orqanized to review the barley research 
ard prdwtion in Sub-Saharan Africa. A tmining - for barley 
researchers was also caqanized. Scientists from ICAFm visited 
BMicqia to assist in gemplasm evaluation and to discuss research 
laethodolcgies w i t h  Ethiopian -. 

In Sudan, the project 'Verification ard Zdqtion of Improved Weat  
FWdwticdI Technolow in Farmers' Fields." Ruded b~ OPEC. resulted in 
initiatinq a n a t i s  &k on k t ;  &roved wheat 
varieties and aammk mactices were demxstmted on l m e  scale i n  - . 
f amxs '  fields. 

Trainees frm a l l  three cumtries participated in one or mms of 
ICWm's cereal training oansg. 

In 1987, w i t h  the full support of IChRLA's Board of Trustees, the 
Nile Valley R e g i d  Rnqam was developed for earh of the three 
cumtries covering cereals and cool-season fmd lqmes. SAREC bas 
Anrled the Ethiopian canpcolent of the food 1eqi.m~ and part of barley 
activity; the htch Gwenm%t has ag?xd to fund the Sudan amprent; 
ard EEC, has agreed to finance the Egyptian ompmat of the pmjed.  
Ea& of the a i e s  has identified natlanal t o r s a r d  
constituted a steer- d t t e e  a m m r i r n a c  umsram 
oxdimtom and relevant staff to rdview the mrkplan &oped 
bv national umxam and oversee the Wed h&!mntation. Detailed 
w&pm fo; 1988/89 were developed For Bath cdultry a t  a coordinatim 
meting held in Cairo in 1988. 

A Chinese delegation visited ICARW to d i m  germplasm exhatqs; 
a senior visiting scientist and trainees spend one week to 3 months in  
the Pmgram. It is planned to kmwse the cooperation on &ley 
inpIwement in China. A delegation from the Cereal Impxwemmt Rnqam 
w i l l  v i s i t  China to d i m  the M o n  of Mure wllaboraticn. 



A mllahorative pruject to identify early rmturing 
tolerant barley and &wan lines w i t h  the P g r i d t u r a l  
Institxte (m) is urdemay. Zhe project provides IC7CUX with scxlroes 
of earliness in  good genetic badrgrcund and provides Cyprus with high 
yielding lines whid~ have been releas4 as varieties. 

Work on dryland rwt-rot disease and evaluation of 
aenmlasn for rainfed areas with mild winters was emhasized. CvPIUS 
&&ws to play a role in providing gemplasm for-& use of kaer 
mmtries with similar - 1 k t i c  caditias. Work on barley 
developnent for lcw rainfail grazing lands mimed. Several jaunal 
publ ica t im have resulted fran this mpmrative program. Scientists 
fran Cyprus were provided w i t h  financial support to attend 
i n t e r n a t i d  amf- relate3 to the project. 

An agreement between the Indian Ccuncil of Agricultural Research 
(ICAR) and 1- was signed during the season and germplasm exdmW 
and v i s i t s  of scientists increased. 

Ihe tLls maintained active mlla!mration w i t h  the N a t i d  
center for Pgriculbral R e e m h  and m l c q y  Transfer (NCARlT), the 
University of Jo* (UOF), and Jordan University of Science am3 
Wdmolcqy (JUST). Barley and wheat gernplasm were provided and 1- 
scientists visited Jordan to diso~ss cereal breeding &cdolqies ard 
joint NCAKPr-UaJ on-farm testing and participate i n  scientific 
meetings. Five 7 f m  Jo& were trained in varicus topics 
relating to cereal upmvwent. 

The B's barley breeder, thrmgh the joint ~ / I C A R I Y L  barley 
inpmVanent prcqram, m n t W  to provide disease resistant germplam 
suitable to the growing anditicsrs prevailing in countries of the 
Andean region (Bolivia, Ecuador and F e n )  ard similar areas. 

me Pmgram used the lwb1 station bDth for regular w i n t e r  
planting ard as offseason site to speed up the breedirg cycle. 

seed was provided for @rm~3 seed pm3wticol and subsequent 
d i s t r ih t ion  to  cereal glu,ers. 

crop ~~l fields were installed a t  various locatiats 
IhU@ Baluchistan. A l W  6p resedl-ch w r k  durinq the seascsl 
suffered badly due to lack of-rain,-kteresting obse rva t ik  were made 



on m e t y  ard cold and -t to1- of wheat ard barley. 
~ e m p l m ,  omsultmxzies, etc. ware pmvided as in prwi(x1s years. 
Detailed d t s  on the performance of cereal gemplasm is pmvided in 
the AZRI-cwtta Pmject  repent. 

Syria 

~ t i v e r e s e a r c h w i t h t h e M i n k t r y o f ? , g r i c u l t u r e a r d ~ i a n  
R e f o r m m w e d ~ t m e p a r t n e r s h i p .  ?heCPhasex&mgedboth 
gemplasm and scientific visits with the Directorate of Scientific 
*iollb.ual ReSear& (M). nVh3 the 27 Syrian trainees 
participated in variws trainirq activities a t  ICAFXA. Joint carfanu 
verification tr ials of wheat and/or barley have been mrductd in 31 
sites thm@xxt Syria, while large-scale testing for a few varieties 
has been made in selected sites. Ihe barley line Rihane 03, the bread 
VhWat NeSW Csnd the &UUn Wt a3uma 6056 were altlong the nK5t 
pmnkirq entries tested in the on-fanu trials. G m h  yields vrere not 
as high as d d  have been expected fran the high seasaal rainfall, 
parhaps because of di- ard terminal heat stress. 

ICARIIR scientists aleng w i t h  Syrian colleague scientists, 
participated in met-, m k  groups iurj. field days organized by 
S y r h  iIlStitUti0116. LUr- this Season, the S y r h  N a t i d  Pmgam 
released a new dunm XdEeat variety mmd Cham 3. Newly released 
varieties fmn the joint pmgraop mxpied large areas, Micatirq that 
UleyhavebeengmduallyrdoptedbyfanoersinSyria. 

lMoey 

The mllaturation with Turkey m i n e d  a t  a gmd level. I n  
addition to exchange of gemplasm and information, &eat ard barley 
geraplm f m  1- was tested a t  Ankam ard Ha- thmqh a 
m l l a b m t i ~  arrangement with the Field Cmp Inpmvement Center a t  
An)cara. Five visited ICAFXA to attend oereal training 
cassg. W e  lhkkh goverrrment organized an I n t e r n a t i d  Syrrposim 
on the Sunn Pest whi& was at- by scientists fmn western ard 
eastern IUrope as d l  as f m  West Asia. ICAROR is 0msiderirrJ 
strergthening its rseaxh activities in high elevation areas. Turkey 
has offered ICARDA to consider one of its stations as a I d e g m  
amzdhating Center for high elevation m k .  

y-Arab- CIAR) 

Lur ing the season several ICPlrmA staff visited the YAR 
in  a nnx!h effective omperative activity btwen the YAR ard ICAEil. 
Zhe YAR released three bread wheat varieties (Aziz, bkht'dr, TPIUmtM). 
Cm-fanu trials ard dencnstraticas were 02qanized. An "In 
rraining cause on Twlmiques of Inpmvement" was held a t  the 
WiculM Autkuity in -, YAR, supported by the A?ab 
Fund (AFFSD). It is proposed to start a r e g i d  ne'cmrk for the 
Arabian RmmsAa, and the f i rs t  Ragional Ooordination Wirq was held 
at Sana'a, C c t S b x  18-20, 1988 with participaticn of mpreenbtives 
fmn Saudi Arabia, Kuwait, Yenen RR, ard Yearen AR. 



?he Oereal Program has several wllabo~ative reseanh projects 
with actvanced instiMicms in varims camtr ies .  Brief notes an each 
of the follming collabxative projects with advanced researrfi 
ir6tiMicsls are given belar: 

Collatoraticn w i t h  miculture Cam%, Reem-31 Statian, S w i f t - a n w k ,  
Canada. 

eased m a siqle-replicate screen- of about 4000 chnrrm wheat 
aoogsicsls for excised-leaf w a t e r  loss rate, 50 lines were selected ard 
were cpmm a t  three sites in Syria. These prental lines were of 
interest for their hi* yield potential urder dry v i n g  ccsrliticsls 
and for lar  ratg of exused leaf water loss. prcgeq frao tkse  aossg 
vill be evaluated for Fhysiological trai ts  the 1988/89 season. - J.M. 
Clarke, -t Fhysiology; P?xgram Leader), S. Jam, University of 
SaSkatdlSmn, J.P. Srivasbm,M.Nachit, d B . B .  SolMzm, ICARDA. 

2. OaUscticn, Evaluaticn ard 0 " ofBinlefandI*arnWleat 
ard 'meir w i l d  mlatives. 

Cbllabmtim with the University of Saskatchewan, QMda. 

Gemplasn is being evaluated for a nu&er of mqhalogical anl 
agrcnonic characters ard respase of field level drouplt a t  ICARW, the 
University of S a s k a w ,  Saskatncm Canada and Jordan University of 
SciMZ and l k h a l q .  - S. Jm, Unive?sity of Saskatd-emn, QMda, 
A. Jaradat, JUST University, Jordan, and J.P. Srivastava, 
Inprwement P?xgram, ICmm- 

3. G r d n Q u a l i t y a r d l o c a l ~ E v a l u a t i m m g a r l e y a r d ~ .  

Collaboration w i t h  Canadian Grain Cormission, W i n n i p e g ,  Canada. 

Work amtinues on evaluating Wt ard barley for cereal grain 
W i t y  anl local focd prazssiq.  M t a n c y  for Dr. P.C. WillianS 
is finm=iel by CIDA. - P.C. W i l l i a m ,  Canadian Grain Canaissim, 
Canada, and J.P. Srivastava, Cereal Inpruv6vmt Program, ICARW. 

4. " . , ~ I ~ ~ a n d g a r 1 e y ~ f m B Y I U .  

Cooperative reseanh with Ins t i tub  de Invgtigaciones kpqeaaries 
(INIA), Qlile, and Iaval university, Canada. 

?he pmject sKports rsearch on BYW on oereals in mrth Africa, 
wh ich  includes sunreys for WDV incidence, 1- hlxd by it anl 
testiq aereal g~oplasn  for BYW resistare using artificial 
imalatian. Most p d s h g  lines after testing a t  Tel Hadya are sent 



to M Africa ('Rmisia and MOICCCO) for testing. In 1989 sane work 
cn Srw w i l l  be initiated in Algeria. IDRC prwided US$. 47,700 for 
t b  three years fran NavenJmr 1986. - Dr. K. Wk?auk, ICARCYL. 

5. Yield Fhysiolcqy of tkmm Iherat. 

Collabration with Institute of Plant Breeding, University of 
Hrherheim, &many. FwrM by Vater & Sdm V & S Eiselen Sti-. 

The objeaives of this pmject are: to find new s o a r s  for 
-kd insensitivity; to lhkage betweM m i d  
M v i t y  and serrsitivity ( d i z a t i o n ) :  to how 
plants react wing different develgwnt stages to Fhotopericd; 
to study the inheritaKz of -cd insensitivity; to opnpare 
glas&xse t r ia ls  with field trials. - P. Rwkmbauer, University of 
H&enheh, Federal W l i c  of Germarry, and M. mt, ICARDA/CDlWl!. 

6. Haploid Breedirg of W Using H. m. 
Collaboration with mpical  ?qcicultual Pseaxh Oerrtre, TAX, J-. 

? h e p 1 ~ j & ~ t o s h o r t e n t h e t i m e x q t i r e 3 t o b r e e d n w  
varieties which are tolerant to stresses. It focusses on the haploid 

method using the hlkcsun W q u e .  - M. IMgaki, TARC, 
Japan and M. Tahir, J.P. Srivastava, cereal Iwmvmmt Progrino, 
Ioam. 

7. S ' , far F s s k k m e  to Y e l b  Rllst, Swtmia, Scald, an3 
FtmkIy nildeu. 

Collaboration with ENW, Elvas, Portugal. M by Goverrrment Of -. 
cullab3ratim in d pathology with ENMP in E l m  wntimes to 

be of great value. RWP has provided -lent data on yellcw nzst, 
leaf rusts, scald and -ria t r i t i c i  blotch, as w e l l  as  d t s  on 
the vinrlenoe of leaf samples fmn the region. - E. Barradas, M.J. 
-vest FNl.lP, m, and O.F. Narnl~k, J.v. Ieur, Cereal 
IaPp- Pmgram, I-. 

8. Barley Stress Fi@olagy. 

Collaboration with university of Cordoba, and INIA, Spain. F w d 4  by 
Gmemmmt of Spain 

hphasis is given to crop physiological attributes and plant 
t ra i t s  of use in barley breedbg for lawainfall 
M e a i t e m a n e m ~  T h e  wrk started in the 1986/87 season and is 
being f M  by Spain thragh two qYaduate shdents. - E. Fereres, 
mIA, University of Cordoba, A. Royo, Servicio Invstigacion Agraria 
D.G.A. Zdraqza, Spain, d E .  AceVedo, Prcgram, 
ICARW. 



Collatoration with the Plant  Inst i tub,  Cambridge, UK. Fm&d 
by an. 

'Ihe aim of the project is to chmckrize barley geJptypg in 
terms of h i t u t i v e  ard adautive traits for b m v d  performme in ~ 

thy Mtenanean ernrimme& Work on specific identifgd traits sx31 
as venmlizaticm - ' , &lomehvll a/b ratio '2-13 
dkcrjmiraticm are p&idhq d s e l a c m  criteria ard sauces of 
rrsistanm to -t. - R.B. Austin, PBI, Qmbridge, U.K. and E. 
-, Cereal InFawenwt =-Pam, I-. 

1 o . D e v e l q r m e n t o f a ~ i c ~ o f S t r e s s .  

Cbllatoration with University College Lcnkn, UK. FLnded by Obi. 

Ihe final report of this three year project was prduxd. Ihe 
objective of the project was to examine differerres between barley 
geratypes a t  the metabolic level in their respcrse to water stress ard 
to explore the pxsibility of devising a metabolic index for genotype -. 

A metabolic index was developed using the ratio of proline 
oarentration to total amino acids. 'Ihe irdex gave a higher value for 
draqht susoeptible varieties. 'Ihe tissue has to be sampled prior to 
anthesis or m y  be used with plants grown m%r amtrolled anditions 
M acclimated to  dnxght. Cnly a limited nuu&r of genotypes were 
used to develop the index ard it shculd be tested cm a wider range. No 
single metabolite d a t e d  -My with the degree of dra~#~t 
stress wid by the varieties tested. 

Work done on Fhotosynthesis inaicated that both stmatal and Im- 
s t p M t a l c o n t r o l ~ a n d t h a t h e a d i r g t o a n t h e s i s m i ~ t b e t h e b E s t  
t k  to sample for varietal differences in -is pmvi&d that 
druqht stress is present. 

'Ihe stress metaboliso of the developing grain was also emmired. 
- G.R. Stewart, J. Pearsan, University College Lcnkn, U.K. ard E. 
Aoevedo, I. Naji, Cereal Inpmv& Prsqram, ICARW. 

11. R w b t h n d  R t e s  Of Barlev. 

Collabratiian with University of m, UK. FLnded by om. 

?his project is in its final Its cbjective is to pwide  
plecise infomation on the effects of taperatum and daylength on the 
developwrt and growth of barley. 'Ihe s b 3 y  w i l l  help scimtists 
better h w  different genotypes of barley adapt to different 
envircppnents. Olrrent WJrk faruses on har daylength and taperatum 
determine the time of flaering of six diverse barley varieties.- 
E.H. -, R.J. mmerfield, University of Reading, UK, J.P. Cmper, 
m, ICARW, ardE. Acevedo, S. Ceccarelli, 8, ICARW. 



've . . .  
12. - ~ a n d T Q i n i l y P r o r p r r o n t n  
~ ~ l a s m o f ~ C e r e a l s G t a i n s f c n I e s s F a v o r a h l e  

Collaboration between w o n  State University, USAID, McsltaM State 
university, Kansas State Unimi ty ,  CPPlYT and I-. 

The objective of this project is the erhancement and d' t i m  
of irrpmved wheat and barley gernplasm with relevant training and in- 
canrtry symposia welded tqether to prcwide an effective delivery 
system within the NARSs. 'Ihe project maintains a strmg relevant 
gradmte trainirg p?qxam a t  Oregon State University. W. Kxostad, P. 
m p ,  Oregcsl State university and J.P.  Srivastan, M. W ,  Cereal 
IIQrOverent hngram, 1czXu-A. 

c. m i a l l y  Flnded Projects 

1. ~ i o d a a i n i r g m B a r l e y D i s € S e s ~ A B s o c i a t e d l h e e d i n g  ~~. 
Collaboration with MnrtaM State university W), USA. EWded by 
Science and Techrology Bxeau, USAID, USA. 

Ihe project addresses the need to study the major barley diseases 
in develcping auntries, particvlarly in the IcARm region. The f i rs t  
objective is to create a nrdel of an htqrated appmacfi to 
incorporating diwase  resistanoe into adapted, highyielding barley 
cultivars through national, u n i m i t y ,  and international researcfl 
program coaperation. An equally inportant objective is to upgrade the 
n a t i d  ressanh capabilities of developing cumtries throlqPl lcoqand 
short-term training, gmciuate degree (M. Sc.) training, and seminars 
an3 wrkshcp in pathology and plant mtha3Acgies. 

The project is ccducbd in mllatoratiw w i t h  McsltaM State 
university, USA. UYLID is p i d i g  US$. 381.504 for 1989 out of wh ich  
m$. 136.862 w i l l  be M e d  by IcWX anl the raaainder by mntaM 
State University. - D. Sards, W. Grey, M. gjarko, M m b ~  State 
univmity (m) , USA and J.v. Ieur, O.F. Mamluk, CP, ICARLIA. 

Collabozatiw between Cereal Iup?xwmmt Frc¶ram, Genetic I(esausres 
prcqam, IcARm, and university of m i a ,  V i t e r b ,  Genrplasm 
Institute, Sari and ENFA, m, Italy. 

The project which was initiated in 1985/86 has the f o l l ~  major 
+ d i v e s :  to scmm dunrm wheat gerrrplasn collection a t  1- 
utilizing an -phical approach, to ckxmmt, utilize and 
dksmktte information on genetlc resounms for the use  of breeders 
and other scientists and to identify and test selected lines in 
cocperation with n a t i d  p- i n  other mmtries to mnfh 
results. 



W i v l  the data a m i q  fron the 1987/88 saasce, the project has 
evaluated ca. 18000 acoessicns during the last fcur seasons and 
*fore the hlk of ICARm's dunm mt world collection has ncw 
been evaluated "in4ept.h" for 29 q r n m ~ l q i c a l  as d l  as bic- 
meal character= and the infomation has been entered intn ICARm's 
central aquter ized  data-bank. I n  additicn, data for seven 
d c a l l y  inpo* dmm&ers, vdlicfi were evaluated i n  different 
cumtries lnder the f-rk of a network of u x p m t i n g  evaluators, 
has also kern analyzed. mis has led to two beneficial develqmerrts 
viz. the W l e d g e  of the behavicur of genrplaso selected a t  1- 

emr- in other h i e s  as well as the identification and 
utilization of the best lines llnder local ccnditicas by the -t* 
inticrial pmqars. - J.P. SriMstaM, B.H. Samrco, A.B. bnaua 
ICAROA and E. m m ,  ~eparbnent of m i o l o g y  -cal: 
Univ. of W i a ,  V i t e r b o ,  Italy. 

3. Inprcrrirg Yield arxl Yield Stability of Parley in Stress h ' A 

Collaboration w i t h  University of PenxJia, Italy and Eqerhental 
InstiMe for Cereal Rseamh, Ministry of Agriculture, catania, Italy. 
FurKled by Gov- of Italy. 

The objectives of this project are: to assess the efficiency of 
the  nrdified bulk in generating uaterials suited to stress 
em-; to select barley lan3laoes ard other lines for 

characters to de- their importance for adaptation to 
dry areas; to test over a variety of different environwts the 
p"fomnnm of plre lines corpared with mixtums:  to determine the 
m p r b m e  of genetic he-ity i n  relation to yield stability; to 
evaluate the perfO?mxe of crosses !xtWen lines selected f m  
lan3races and hi* yieldirq cultivars; to screen 8. swntaneum 
accessicps for resistance/tol- to d z r q h t :  ard to utilize P. 
sm%zmem in cmsses with lines selected £ran 1-ces as w e l l  as 
inpmved cultivars. R. Fet t i ,  A. Grillo, Univ-ity of Perugia, Dr. G. 
mini, Ministry of Agriculture, Qtania, S. Grando, S. Ceocarelli, 
cereal Inprovenwlt P l q m m ,  Ic7,Rnl. 

4. Rhamiq  Wleat M v i t y  in Stress ' Wizirq W i l d  
M b n s  & -tiye Fcm6. 

Collaboration w i t h  Univenzity of m a ,  V i t e r t o ,  Italy. 

The project w a s  initiated in 1987/88 and the major objectives are 
to study the genetic variability in the wild prcqenitors and primitive 
ferns of wheat, to identify gernplasa possessing genes for stress 
aisease tolerance ard &dy their inheritance, to identify and &dy 
&sio lq ica l  traits associated w i t h  high stress tolerancg, to 
identify easily m l e  mrlcers linksd to these t rai ts ,  to initiate 
a prebna3b-q p- to develcp genetic stocks, incorp3rathq 
desirable genes with the aid of biotedvlolcqy wtEnever neoessary and to 
w i d e  tminirq to r e g i d  scientists in tecfiniques of evaluating and 
utilizing m n a s l v e n t i d  genetic resrxmms. 



A total rnrmber of 662 a-ions f m  27 different A w i l a s  
species w e r e  planted a t  Tel Hadya and Breda in Syria. Sub-sampl€S were 
also sent to the University of mscia, V i t e r k n ,  for cytolcgical 
analysis as w e l l  as el-oretic shdies. 

-six d c d l y  j ~ ~ ~ & a n t  dmracters were  scoIEd in Tel mdya ard 
Breda. Variabiliw for these dmacters was studid in-depth for 12 
species which were-mt prrwising for utilization in crosses, A rnmber 
of aooessions were  identified as resistant to yellm rust a t  both 
locations. 'Ihese selected aocessions have been given t o  the breeders 
for further testing and eventual use i n  cmssing blocks. 'Ihe pmjsct 
also provides erbmities for regiml scientists to be trained a t  
advanced institution% -- J.P. Srivastava, B.H. Scmrco, A.B. aamania, 
ICMm and E. mnxldu, kprhmt of Agrobiolagy and Agxdmdcals, 
Univ. of mscia, V i t e r b ,  Italy. 

5. Haploid Breedirg inaerealrqmmamtmiqAnUler 
culture. 

Collabcaative Project with G.I.S. Mmlon, University of Paris South, 
INRA, Fram%. me3 by the Goverrrment Of France. 

project wphasizes developing double haploids frun m e t e d  
crosses of barley and wheat and tests whether anther culture is a rrore 
efficient and ccst effective b rwdiq  methdl. ll-e project w i l l  m i n  
flexible and be open to other new biokdnologies that may be helpful 
for cereal improvement. A scientist was provided by France in  August 
1988 to work on this Project. -- E. Picard, University of Paris South, 
France, P. -, M. Tahir, J.P. Srinstava, Cen?al Irrpmvemmt 
-, I-. 

6. Shengthenirg Barley am3 V&E& Rlesearch and in the N i l e  
V a l l e y ~ t h e ~ P e n i r s u l a .  

'me project aims to  solve s m e  of the pxoblens facing barley and 
&eat pmchrction in a short p e r i d  of time i n  the targeted countries. 
There are  two major reseamh Canpcnerrts: (1) Cm-farm dannstratiws, 
research m g e d  trials and back-up research in Sudan and the two 
Y e n w .  (2) Breeder seed of wheat and barley varieties were pmduced 
and d i s t r W  to several rational ~angrans thrcqh th is  pmject. The 
m8umaolcqy and germplasm developed thrcqh the project w i l l  be 
d b e n k a t e d  to these participa- countries. rrauung for  
agricultural researrfi w i l l  be provided for a l l  amtries of the Arabian 
Peninsula. It may have also interaction w i t h  the Nile Valley rcsgicnal 
Pnqram. 

'Ihe project with an annual budget of Kuwaiti Dinars 50k is being 
£urdt?d by the A r a b  Fund for Eonmnic and Social DRrelqmerrt for a 
pericd of five years starting f m  1988/89. 

0. Ncnth Africa Trrmelirg W L =  

A traveling workshcp, jointly spmsored by 1- and CIMWT and 
organized by IcARIyL was held in Mid-my in M o m .  Scientists fmn 



Tunisia and ~orccw as well as £ran ICARW and CIM4YT vis i ted  
sqerimmt.4 sites in the rainfed areas of mrthezn, central ard 
m~thern m- (north of Kigh A t l a s  -ins), wde selections ard 
held di-ions cmembg gemplasn inp-. 

E. T k  f0U- amual 
. . ~ ~ a g a n i z e d w i t h  

natianal - to Iwier the 1987/83 -\re E s 2 a d l  

activities and to plan f o r  the 1988/89 mrk@am 

1. cereal Annual Coonlimtion Meeting in Wad Medani, Sukn, Septwber 
4 6 ,  1988. 

2. cereal l?qmm Coordination Meet- in Algiers, Algeria, 
10-12, 1988. 

3. Cereal pmqam Coordination Meeting in W s ,  W s i a ,  Septmbx 
13-14, 1988. 

4. Cereal N i l e  Valley R e g i d  Pmgram Mting in m h .  Egypt, 
Sqtaber 22-24, 1988. 

5. cereal pmqam c o o ~ t i o n  Meeting in  Rabat, Mo-, Septmbx 
26-27, 1988. 

6. 7th ~nnual Coordination Wing w i t h  ntrkey, April 9-14, 1988. 

7. Fbst Fqional  Coordination Meeting (Barley an3 wheat) in Sana'a, 
Yenen Arab Republic, Octaber 18-20, 1988. 

P. V i s i t s  

wing 1987/88 season, 144 scientists fmn 36 countries visited 
the Prqmm. CP's sc ien t i s t s  spent m i d d l e  time harking w i t h  
mtioral mlleagues in their plots  and. lakoratories ard 
dkmsing prablens and. infomation on cmp hqxuvemnt ard 
pr ior i t ies .  .%me national pmgraxs requgted a review of researcfl 
a c t i v i t i e s  and solicited -ions for accelerating cereal 
pmhction. S m e  Pmgram scientists visited centers in 
adMnced instimtions. 

In collaboration w i t h  the Scient i f ic  and T6=hnical Information 
Pmgram (SITP), the Prqmm praroted the excharrje of information amcrq 
cereal -, ard ervxxlraged m t i o ~ l  scientists to share useful 
research firdings in R a c h i s ,  a barley and wheat newsletter. It 
pb l i shed  2 issues of Rachis, in h g l i s h  and Arabic. R, reach the 
larger ammmity of sc ient is ts ,  however, the F h q a m  scientists 
plblished wpers in refereed jcumals and. p r u k c d  several reports ard 
other pbl ica t ions .  



1. To distriixte inprwed barley and Wt -law. to and amng 
national pcqam3. 

2. To provide a dxumeJ for national scientists to evaluate their 
elite materials -ti-laatim testing. 

3. To collect, analyze, smmrize and report results of the 
htenmtimnl  m i e s  for the use of all national 
scientists and I m .  

~n 1987/88 mrh effort was spent m ihdepth analyses of the &ta 
collected for the previcus years' regional yield trials and on the 
p~blicat ion of results in scientific journals. 

Suhdivisim of the e a r  i n t e r n a t i d  rmseries into larland 
and high altitu3e areas, and fuuer into lar rainfall or -te 
rainfall areas for the iarlard, was conpleted for the 1987/88 seasol. 
Ihe types and names of the regular nurseries distrituted in 1988 
remained the same as in the previam seasm ard are given in  Table 117. 

Besides the regular d e s  special specific t r a i t  -ies 
were also distr-. In addition to the Emad %eat HBat To1- 
Okservation Nursery available in the last b m  seasols, f m  n&r 
m i e s  bere asseabled in 1988 (Table 117). 

1987/88 was the seam that national were invited 
to mninate their best lines for testing in the lnterna 
SySten. In the absenmtion m m x d e s  . . in 1988, there Were 26 
entries m t e d  by national scientists. 

In 1988, 1344 sets of m a r  nuxseries and 156 sets of specific 
trait &es W e r e  died and diStXiMed fma Aleppo to 131 
ccqxxaton in 50 camtries upon written rqwst. wheat mnxeries were 
developed uvaxpl the joint I q C l l M f T  tneeding activity a t  I m .  
Barley nurseries sent fma Mscim uvaxpl the joint C I m k T / I m  
activity a t  CDWT are reported by ClMkT. Apxoxhmtely 69% of a l l  the 
nvsery sets vrere distrihted to camtr ies  w i t h i n  the ICWlB region. 
lW mubet- of sets distr- for barley, &rau wheat and bread wheat 

40%. 27% and 33% of the overall total, m i v e l y .  
-led infonmtim on distritution of nurseries for 88/89 can be 
fam3 in the bocklet "Intenmtional Cereal Nurseries 1988/89 List of 
Cccperaton ard Distrihtion of Nmseries" available f m  the Cereal - -. 

lhOl@ the deayd of imtemational lYms2ries by national Fargrams 
h a s ~ t o ~ w e r t h e y e a r s , t h e ~ o f s e t s  
dis t r iMedvrerekep t to thesameleve ldur i lq the las tbmseasa l s .  
plis was acfLieved by carefully cash ra t i r g  the requests on t m  
aspects: whether are available for a -tor to M e  the 
museries rqxstx3 and the rqustd mneries axe suitable to 
cCqe?=ators1 ernrimments. 



Table 117. I m ' s  oereal intennticinl mmeries distributed 
in 1988. 

Nursery Barley runm wheat Bread wbeat 

csossing Block * * * 

- Lau rainfall areas (rn) 1 * - - - i&demte rainfall areas (PIRA)~ * - - 
- High altitude areas (Hm) * * * 
- Lauland - * * 

- In" rainfall - * * - m t e  rainfall - W) * * * 
- High altitude areas (HAA) * * 
Yield Rial 

- Lar mall areas   IRA)^ * * * - i&demte rainfall areas (MRA) * * 
- High altitule areas (HAA) * * * 

Bread Wneat Heat Tol- C h e n m t i c m  Mwry 
I*lrum meat baqht and wt Tolerance C t s w a t i c m  ~urjerv 
Gemplasn mls for Disease Illesistaroe 

- 

- IUnrm Weat Yellar FU& 
- Bread meat Yellar Ihlst 
- Bread meat amoon m3-k and Y e l l o w  F u s t  

1 IRA & MRA are for icwlard~ 

In adaition to the e a r  am specific trait nurseries reported 
here, key locaticn disease scmenhq nuseries, aphid tolerance 

m i e s  ard ather special -lam we prwided to 
national scientists cm specific and agreamt .  



D a b m y s i s a r a ~  

AS in the previous two seasons, upon reoeipt of the yield trial 
field bco)cs fmu cwpmtors, data wre analyzed and results in the 
form of capter print-cuts wm retrnned to allm -tors make a 
mcee and rapid decision on the gemplasm. Annual lluxery reports for 
the 1986/87 barley, chum wheat ard iread wheat inte?natica?al nu~eries 
were d i s t r i h t d  to wqemtors in June--, 1988, respectively. 

?he reports retained the features of previous years with 
in  the -tion nursery section. New anal- and 

infomtion inuqamted into the repn-ts since 1987 were: 

1. Similarity of trial sites and entries cbtained by the cluster 
analysis. 
2. stability of the germtypes pmvided by the regression technique. 
3. 'Ihe rean relative yield art s tadad deviation of each entry in 

eacfi meal region or cluster of locations. 

Useful information should be extzacted f m  previous intematicnal 
nusery results to let breeders target their germplaso nnre precisely. 
The  f i r s t  attempt to a&eve this was initiated in 1986/87 when a 
statistical m c h  using uultivariate cluster arnlysis was chc6en. 
Cluster analysis is an empi r i ca l  technigue for gmqing abjeds, so 
that  objects within the sam cluster are relatively ~ . e n e o u s  ard 
while the grap, themelves are relatively hetero3eneous. 

Ihe cbjective of this study is to investigate phenotypic responses 
of advanced lines in the regional yield trials to different 
envimmerh using cluster analysis. Mrmemus statistical 
have been pmposed to quantify stability. 'Ihe most widely used mthcd 
is -ion analysis. Howwer, all these tdmiques follcw the 
traditional m c h  which transforms d t i v a r i a t e  resprwg t o  
envimnmnts into a univariate pmblem. lhq thus give only d v l d u a l  
iugects of stability. m t i v a r i a t e  cluster analysis avoids this 
difficulty and has been widely accepted since the 1970s. Instead of 
m i r r J  stability by a quantitative parameter, gemtyps are 
assign& into qualitative grcups base3 on response similarities. 

!ilk? EMop h i d & ,  agglwerative 2 M pmgram was emplayed for 
c1- analysis of mean yield of each errtry f m  each site. Entries 
wm aesidered as casg and sites were variables. StandKdized 
Wlidean distance (standardized w i t h i n  each site) ard centmid linkage 
were used. 

mta f m  the 1985/86 and 1986/87 regional yield t r i a l s  have been 
analysis. Pewits were given in  the annual rep~rts for ICARW's cereal 
jntennti0m.l n i e s  for 1985/86 and 1986/87, available f m  the 
m s  Prcqram. Fur demnstration, results of the 1985/86 Regional 
Bread Vheat Yield Tr ia l ,  which has been studied in more detail, w i l l  be 
briefly presented here. Grain yield frwn twenty four trial sites in 
West Asia, N m t h  Africa and Meditemanam IXunpe Were analyzed. 'Ihese 
sites were rainfed or unjer supp1- irrigatim ard had a C.V. for 
grain yield less  than 328 w i t h  yield data for all 4 replicates. 



m?sults of joint regression d y z e  of variaxe on gmin yield for 
the 23 entries in 24 sites are presented in Table 118. htries and 
entries x sites were h i w y  s igni f icant  (P<0.001). -, 
hetercgerei ty anung the 1- regressions was m t  s igni f icant  and 
a-ted f o r  only 5.2% of the interact ion sum of squares. 

Table 118. J o i n t  regression analysis of varianoe in grain y ie ld  
of 23 wheat cultivars/lines q w m  in 24 rainfed or 
supplaenty  irrigated sites in Wgt Asia, North 
Aftlca ~~ EuIcp. 

Scurte d f  SS Is F+ 
(Xl00,000) (XlOOO) - 22 74.34 3379 3.22 *** 

site 23 5795.08 251960 240 *** 
Fsrtry x site 506 531.88 1051 3.33 *** 

-ion 22 27.57 1253 1.20 ns 
Deviation f n m  484 504.29 1042 3.30 *** 
regression 

Residual 1584 499.45 3 15 

***, ns = s igni f icant  a t  Pc0.001 and m - s i g . ,  respectively. 
+ = a p p  roximation only, but entIy, and entry x site still 

s igni f icant  (P<0.10) wen when m& d l e r  d. f .  were used in 
presence of  hetemgeneity of interact ion and ermr variances. 

=ent?.yXS~jsiteXS/entrybysitekS 
= entry by site kS o r  deviation N5 / midual Is 
= regression Is / deviation f m  regression R E  

'Ihe d e r c c ~  resulted f m  cluster analysis of the 23 e n t r i e s  
based on d i f f e ren t i a l  responses across 24 sites is given in Fig. 21. 
Entr ies  8, 11, 12, 1, 22, 5 and 19 acfi formed a single cell cluster 
sqmmted f m n  the remillin3 cluster. By ewmining the pedigrees 
(Table 119), f i ve  of these seven entries were f d  to he d i f f e ren t  
f m  the rest. !&kq 22 was the only l ine selected sole ly  a t  A l e ,  
Syria and was derived f m  a sp r i rq  x winter cross. Ehtry 11 was the 
cmly l ine tulked a t  Fatzcuaro, Mexico. htry 5 was the line selected 
cmly in  *key, entry 1 was an old  variety dweloped in Mexico and 

12 was a dunnn w h e a t .  Interest ingly,  tsm sk-clusters were mted 
w l t l u n  the remining cluster: (A) lines selected mainly under low 
rainfall Cornitions a t  A l e ,  Syria, w i t h o u t  se lec t ion  in Kenya 
[Entries 2, 3, 4, 9, l o ,  13, 15, 18 and 23), and (B) lines selected 
Urder favorable mnditions cuts ide  Syria, ie. high f e r t i l i t y  ard f u l l  
irrigation a t  c ~ ~ m r r ,  mexiw, or in ~enya, or wder high r a i n f a l l  
mndi t ion  a t  I&, wkey ( h t r i e s  6, 7, 14, 16, 17, 20 ard 21), 
except entries 20 and 21, which were screened f o r  only one season in 
Iberrya. Mean entry yie ld  over the 24 sites was not the c r i t e r ion  fo r  
Clustering and sib lines were grcuped together earlier in the 
Clusterins process. 

S.K. Yau 
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Fig. 21. Amalgamtiticn resulting f m  cluster analysis of 
23 entries based cm differential yield responsg 
a- 24 sites. 



In respolse to the evolving needs of NARS in WANA, training 
activities have been intensified, mainly through specialized short 
rmrses. w i n g  1987/88 148 perscns were trained by -1 scientists 
at 1- or in in-cmntxy aurses. In addition, a m m h r  of 
dentists fran NARS visited the ProJram for periods of 1 weelc to 4 
mcsrths. Table 120 shars d training trends during the las t  10 
years. 

Table 120. of participants in  varicus training crxlrses 
1979-1988. 

Year rn of trainim 
IIesidential Miviciual Short* -tryr 

Non-dw= - 
-- 

* N&FX of ccxlrses in parentheses 

A. enrt mwes 

F u u  specialized training crxlrses were aduzkd in  1987-88 a t  
Tel Hadya on: bianetrical techniques for cereal breeders, cereal 
stress p!Iysiology, barley diseases and associated breedirq 
~ l o g ~ e s  an3 czmal disease identification and scoring. 

B i c m t r i c a l  Tecrolques for cereal Breeders 

Seven scientists fran 6 countries (Table 121) participated in a 
specialized intensive cause held a t  Tel Hadya, Syria, from 16-23 Feb. 
1988. %piis inclllded: heritability, genetic d e s i c ~ ~ ,  gemtype x 
em- urteraction, varietal stability, and selection efficiency. 
In addition to atterding lectures, ea& participant made a 
pmsentation on a p a r t i d a r  topic and dismssd it with other 
colleagug. ?hey also had a chanz to work on ewrrples using the 
caqmter. F??m the discussims it appearj that NAFS need software 
a~~aopriate for gMeticists and breeders. 



Table 121. Participants in the short ccurse m bianetrical techniques 
for cereal breederr, ICARW 1988. 

Name In&iMe/Country 

Dr. Raafat Atdel IIamid Mitkees (Eh.D.) ARC, Giza, Egypt 
Dr .  P.S.L. Srivastava (Fh.D.) a, New Dellli, India 
Ms. Fadwa W f a  Shqaidef (B.Sc. ) Jordan Univ. ,AmMn,Jordan 
Ms. N a a i a  Fanek (B.Sc.) Jordan Univ. ,?mwn,Jordan 
Mr. l4ahm.d Deghaies (M.sc.) INRAT, 'IUnis, m i s i a  
Mr. Ahmed A l i  Khajeh A. A t t a r i  (M.Sc.) SPII, Karaj, ?Lan 
Mr. Iftikhar A h u d  (M.Sc.) NARC, Islamabad, Pakistan 

cereal stress @ysiolqy 

M v e  tra- fmn 9 camtries (~lgeria,  Egypt, Ethiopia, 
Irdia, Jorctm, Mar0300, Pakistan, Syria, Wkey) participated in a 
bm-wek cause a t  Tel Hadya during 15-28 Max&, 1988. Course 
objectives were to explain the mechanism of interaction between the 
cmp and the e n v h k ,  to analyze the effects of physical stresses 
on cmp qrm-th and develqment and to utilize physiological concepts 
i n  varietal selection and crop m m q a m x t  to minimize the effect of 
envirorrmental stresses on cmp pruiuction. 'Ibpics included water 
balanoe and wate r  stress, water use efficiency, transpiration 
efficiency, resistance to cold and heat, and breeding cereals for 
-roved resistance to envircwnental stresses. The course also 
provided an opportunity for ICARW and NAFs scientists to exchange 
ideas and information cn emrirarmental stresses prevailing in the 
region, and to establish links with -1 physiologists f r u n  
WANA. 

Barley Diseases ard Associated Breeding Methdolcgies 

T h i s  oause was offered a t  ICARW from 2 1  Marcfi-5 April 1988 by 
the cereal Irs,mvemlt FTqram, ICARW and, the Dqmhmt  of Plant  
Pathology a t  McoltaM State University. 'me objective was to 
familiarize participants with the major barley diseases, to train them 
on reoognizing these diseases and assessing their severity of their 
w, and to provide than with methodologies of efficient 
disease control incl- breeding for disease resistance. 

Fauteen m s e r & e ~  f m  10 countries, i.e., China, Egypt, 
Ethiopia, M o r o x o ,  Nepal, Sldan, Syria, Tunisia, mrkey and Yemen Arab 
Rqablic participated. 

Tcpics included: disease oor;urrenoe and development, l i fe  cycle 
of causal agents, epidemiolqy, diagmxis and field sanpling, scoring 
disease incidence and severity, cmp lass assessnent, seed health and 
cmtm1 of diseases with e&msis on breeding for disease resistance. 



In  addition to attending classwm -tiw, the participants 
mked in the laboratory ard fields a t  lkl Wdya, an3 visited off- 
station t&Aq sites to obsenre ard evaluate diseasg urder 
artificial an3 na+anal infections. 

Cereal Disease Identificaticn and Scoring 

A short intensive course on cereal disease identification an3 
6c~ri.g was offered to 8 participants ~IUO various statiw 
in Syria &hq 18-21 April. Ihe cause whicfi took place a t  Tel  Harfya 
was designed for cereal wrkers involved in disease note takixg. 
mpbsis  was placed on developoent of diseases, &tion and 
identification of symptors ard evaluation of the type m d i o n  type 
an3 infection severity. The major part of the course was devoted to 
practical field training. 

muse of specificity of the course, it was pcssible to use the 
Arabic 1 7  in the course, which made cammication with trainees 
iiure efflclent. 

B. mt%cmtq canses 

Saudi Arabia 

Based on a request fmn the national pmgram in Saudi Arabia, are 
scientist fmn ICAKA, in collabcration with naticnal scientists, 
assisted in organizing an in-amntry course on "identification, 
diaqrc6i.s ard ccntrol of barley and wheat di6eses1'. % cmz-se took 
place in 2 sites: a t  Riyadh (2-6 April 1988) ard a t  UMyzah, Qassim 
(8-12 April 1988). In total 42 prsom fnm different agricultural 
dhwztaates participated in the cause. 'Ihree days were devoted to 
classroom pmssbtions, 1 day to laboratmy sessims, and 1 day to 
field visits. 

'Ihe course focused on the major diseasg infectirq Wt arid 
barley in Saudi corditicns ard m i z e d  the inpartance of resistant 
d t i v a r a  as a - of corrtrolling the discJases. 

Yemen 

~ c a u s e o n c e r e a l i m p r r x r e n e n t ~ C C n d U C t e d a t ~ , Y ~  
A r a b  Rep&lic (YAR) frcm 23-27 aZmer 1988. Trainees incluled U 
prticipants f m  YAR (2 fmn research,. 5 f m  seed mltiplicatim 
project ard 5 f m  plxdU&ion and exterrslon projects), 2 fmn Peoples 
DemDcratic m l i c  of Y e n w .  (1 from seed pm5uction anl 1 fma 
extension) ard are researcher f m  aMn. I&xuctorS illmluded 3 
scientists fmn ICWm and 3 f m  the iqr idtural-  Authority 
in YAR. Classram presentations covered the devel- of @?xw~ 
barley ard wheat varieties, the ocolrrence and inpratance of diseases 
ard insect pests in d pmduction, cultural practices ard on-fano 
tr ials ard demonstration fields. A participant f m  ~ach CWntW gave 
a brief -tion on cereal resoarch in h i s  am w, followed 
by discyssion. Gne day was devoted to practical field visits both or 
station and on-farm fields. 



In respmse to increased d 6 m - d ~  fmn NARS for training on 
specific research techniques, the d iqxuvement pmgram trained 
18 participants f m  6 countries for perids of 1 week to 3 mnths on 
various topics (Table 122). 

Participants who spent a short inlividual training also involved 
in other train* murses at I-. 

Table 122. Specialized llcn-dqre individual training at the 
cereal Inpmemnt Prcqam, I-, 1988. 

Subjed No. of muation country 
participants 

Barley breeding 1 3 mnths Algeria 
Cereal entwalogy 1 1 months Syria 
Germplasm evaluation 1 3weeks Syria 
Cereal inprwement 1 2wee)cs Syria 
G r a i n  quality 1 2weeks Syria 
mta analysis 2 l o  days Syria 
On-farm testing 1 1 month Tunisia 
G r a i n  quality 1 2weeks Tunisia 
cereal pathology 1 3weeks Tunisia 
cer€al pathology 1 8 days Tunisia 
Cereal pathology 2 2weeks Ethiopia 
cereal patholcg 1 2wee)cs 
Cereal entcwology 2 2 -  

%key 

Use of the oyjord drill 
%key 

2 lweek JO* 

An increased n m h r  of gnduate students f m  the region have 
been accepted to conduct their research work umkr the cosupervision 
of ICARDA an3 NARS scientists. Also, graciuate students from h i &  
the ICARDA region have been aooepted to carq out their thgis 
research at ICARDA with external firaxial v r t  (Table 123). 

In addition to v r t i n g  gaduate students, the C e c a l  
hpmvement prcqram provided training to 4 d fmn ~leppo 
University on -1 entanology an3 3 SMents on barley d i m  as 
part of their graduation proj&. G r a r p s  of third and faJrth year 
students f m  A l e ,  Tichreen and Deir-ezzor universities visited the 
program to get acquainted with its various lesearch activities. 

A s-t f m  Wagenigen university spent 6 mnths -king in 
-1 physiology as part of the training requimts in his 
university. 



Table 123. ~radmte sbdents suppcated by the ~ereal ~npmvement 
1987-88. 

Name 

Mr. Monoef Ben Salem 
Mr. Iqhaies l?ahmd 
Mr. Adel kif Alla 

Mr. Mohawd S.El-htem 

Mr. Pedro P. Maxu3 

Mr. Hani Ghcshe 

Mr. Eric v m  Oosterow 

Mr. Peter Stefay 

Mr. Jamd Abu El-Enein 

Mr. H a m  Al Sayed 

Mr. Mohawd S. Hakim 

W .  Sainia El m i  

Ms. Suha Imil 

&. Qvista Fnbt 

m t  physiology 
m t  breeding 
cereal physiology 

Wisia 
Tunisia 
Sudan 

Cereal physiology Sudan 

cereal physiolcsy external 
SWFrt 
IcARw 

external 

meat breeding 

meat breeding/ 
physiolcqy 
%eat breeding/ 
physiolw 
Wheat breeding 

SWFrt 
F.R. external ** 

ICARDA 

ICARDA 
(-) 
ICARIYL 

ICARIYL 
(-) 
IcAluw 

(-) 
exte?mal 
sul4art 

-Y 
Jordan 
UOJ 
Syria Cereal wild species 

m€at bE&kg/  
pathology 
Cereal entomology 

Syria 

Syria 

Barley breeding F.R. 
-v 

The residential ccursie (1 March-16 June 1988) was attended by 18 
participants f m  11 countries (Table 124) . Four trainees, one each 
f m  M o m ,  PDR Yemen, Saudi Arabia and Syria, rrere s u ~ ~ r t e d  
finatxially by AOAD. 

l be  trainees attended classroom presentations in breeding, 
@ysiolq, agrcnany, pathology, entnmlq, cereals for high 
elevatiom, genetic resaurzs, seed prcdwtion, seed health, grain 
quality, on-fann testing, field plot tddques ,  data analysis, and 
emnanics. 

'Ihese classram p-tations were canplemented by practical 
training in hybridlzatlon, selection, disease and h e z t  
identification and scoring, harvgting, analyzing researrh data and 



reporting of mts. Practical trainirq abxt three ~WrklS 
of the entire schedule. 

A l l  tminees visited on-fm trials a t  different sites i n  Syria 
(El F, Hama, Idleb, Saraqueb) am3 participated in  selection a t  off- 
station lesearch sites. 

Table 124. L i s t  of trainees in the cereal residential training courss 
(1 March-16 J m  1988). 

Mr. Wtmnvzl Bouizar mmcm 
Mr. 'Ilagrul Ince %key 

~ r .  Zhou Yang QLina 
la. ManxmAlSaghir Y m A R  
Mr. Wtmnvzl Hamadi mmcm 

Mr. l4chms3 Atd El 
Fattah A. Salem 

Mr. Eayez m Essa 
Ms. Nuray xilinc 
Mr. Yousef M. Al Wjab 
Mr. Wtmnvzl S. Al Yamei 
Mr. mrahim B. Al Amry 
Mr. Rusein M. Abu Hamza 
Mr. Abatsa Be1 Xam 
Mr. Idris A l i  Mzhamd 
Ms. mSan A l i  Abbas 
Mr. Ibrahim A1 Khalidi 

Egypt 

Esupt 

Saudi Arabia 
Saudi Arabia 
Sau5i Arabia 
Syria 
Algeria 
Sudan 

Mr. Idrissi AMel CXlahed mrocm 

Topic 

sarley ilqnuV€¶lent 
Barley @menrent for high 
elevation areas. 

Barley improvement 
Barley improv€¶lent 
Balrey and durum wheat 
~ J s N m e n t  

M i o l q / a w = w  

~ysio~ogy/agro~sny 
WW ~ysiolcgy/- 
Bread wheat inpIuvelmt 
Bread wheat inpIuvelmt 
Bread wheat i n p m  
Duum whest i r s , t W d  
Duum wileat inn,Iuvelmt 

patholcgy 
suknCereal entcwolq 
cereal ~m€¶ len t / s eed  
pmdudion 
cereal inptW&/seea 
pmdudion 
al-farm testing. 

Five resear& scientists, o m  eacfi f m  aha, Algeria, Eqypt, 
m a ,  and Sudan visited the pxgam to get acquainted w i t h  researcfr 
m k  a t  ICARIYL i n  barley patholcgy, barley breeding, bread wheat  
breedq ard cereal improveaent for high elevation areas. A senior 
scientist f m  Peoples Iceplblic of Chha also visited the prcgram to 
get cgeneral infomation on c m  work on wheat and barley ~ r o v e m w t  
with sate -is on material suitable for high elevation areas. 

H. Ketata, anl other CP's . . .  
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A s  always, this years Cereal Pmgram Report is the result of the 
efforts of l ~ n y  people. It is inp3ssible to think of anyone in the 
F T q m m  who did not crmtrihte in snoe way to its preparation. A few 
smups dgenre special mention. First, be extend our appmiation to 
the staff of C a p t e r  Swices for not only setting up the 
micmxquter system on *hi& this report was assembled ht for 
trouble-shwting problem of software and hanlware. In  th is  regard we 
also q r e c i a t e  the efforts of Ir. J.A.G. van ~eur  in sparheading the 
Cereal ETqram's in i t ia l  foray into the world of mi-- and 
desktop pblishing. And last trtt certainly not l&, we e x p v  
m i a t i o n  to Dia Mi, Samira Ela)csoud, M a e  Kham, Nahed S a m ,  
and Basna Talas, the prcgram secretaries who valiantly an3 rapidly 
adapted to an unfamiliar red systan under the d i f f i d t  mrditica+s 
impcsed by the preparation of this report. 
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