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cereal ard trainirg activities during the 1989-1990 seascn 

w e r e g e a r e d t o ~ I ~ ' s ~ w i t h N A F E w i t h i n a n 3 .  

artside WANA w i t h  the dsjective of -ing oeredL prahr3dm in target 

S t E s S m  areas. ?he clase patmEhip  with NAFE enables the Prcqam 

to fotnulate and @ate its priorities xd strabgies in aamdame w i t h  

charging  logical ard socioecannical needs. mrtidar a m c n  is 

paid to the s x b h a b i l i t y  of prdwkicn systars in thge areas. 

activities h l w k  breeding - the mjor p- thrust - 
plysiolcgy, pathology, en ta~~logy ard bi-1~. T h e s e  are carried 

art by a nulti-disciplinaxy team of CIMWl' atd 1- scientists in 

collabo~aticn w i t h  scientists. 'lhese activities were bolsteral by 

snmth collabraticn between ClMKC ard 1- and their detembaticn to 

inpme the eff icierq of their joint efforts in WANA ard elsewbere. 

Scientists of the tho Centers dkased the d i s t r ~ i c n  of joint spring 

wtreat screenirg frun Al- for the 1991-1992 s e a ~ ~ n .  A 

crp.sultant barn visited 1- in June 1990 within the fmmwark of a 

missim to raria~ ClHWP bm-k c n  winter wheat as it relates to 
clmYr/Im winter ard facultative cereal blwaing udc. 

Wing the 1989-1990 seascn, dzught plagued l a q e  areas of North 

Africa 4 hkst  Asia inclu3ing parts of Algeria, W i d ,  Libya, Syria, 

bhmm and Jordan. In Syria, cereal uqs in nary areas subjected 

to prolaqated mld during the winter, severe frcst  a t  headirq, and 

termiral draqht ard heat stress a t  grain filling. ?he umsual late frcst  

a t  Tel Hadya (Fig. 1) bas particularly d a n q i q  as it i n p h d  plant 

dwelopwrt and caused high steril i ty in early or m d  plantirqs of 

spring types. BeQuse sucfi severe spring frost is rare in the spriq- 

cersal & areas of M, little useful inf-tim cculd be gairnd 

fmn ~ ~ n y  of the spring field exprirrprrts. cm the other W, late- 

p l e  mterial  ard slw-gmhq winter types suffered less, 4 - 
this gemplasm for to1- to terminal draqht ard heat stress. 



F i g u r e  1. M y  rainfall ad t - d h  clnim~ 1978-1989 ad 1989- 
1990, daily kqxxahm during  mad^ 1990 at !kl Hady, 
Syria. 



-=leu- 
kxmulatd - d t s  in sprirq tarley stm& that  qemplasn 

selectd urder stress d t i a l s  perforns better under s t m s  than 

gernplasm selectd urder stress-free dtials. Ihe valw of 1 4  

gemplasn in barley F " 2 fur marginal mi.?mmmb was anfinkxi by 

joint by ICARBs in wllatoraticm w i t h  NAW in Syria, 

EthicpiaandNepal. I h e p e r f ~ o f g e r n t y p e s ~ ~ c c u l d n c r t  

he attr- to a sirqle trait and results fnn~ d i n a t i m  of traits 

h ~ l ~ l b q  Fpawth habit, tolerzvrz to lcw winter k¶p?rabres, early 

vigor, and time to fl-img. Shdies have shaJn that la-irplt barley 

dti- can be bred that, in  d i n a t i m  w i t h  pmper czcp mmgment, 

inprove sustainable barley W r n  i n  ~ L Y  areas. High yield potential, 

earliness, resistarre to diseasg and m i a n  wheat aFfrid were 

irmrporated in newly-&velcped ge?.nplaso for the Latin American -is, 

ULna aml Ethicpia. A hull-less mcswy was fuzxished to North African 

W i f f i  rnarkirg the initiatim of wllaborative wrk cm fccd barley w i t h  

NAFE in these camtries.  hanising advanced breedirg 1ii-S were sel& 

by w l l ~ t n r s  in several W i e s  and 12 n & ~  barley d t i v a r s  were 

r e l d  in 1989-1990. 

s p i n g n n u n ~ ~  
To brnaden the gemtic base of mmnni kheat and incorporate 

resktame to abiotic arrl biotic s t z ~ ~ ~ ,  dman wheat &ti- were 

-to lard- fmawithinandartsideWLNA, andtokrheat relatives 

i r c l e  Tritiann mrrmcxrrm, T. dioocmides, T. carthliann, 2. -, 
T. dicowm and several mil- wig. Of the 1,000 cresses lMde this - -  
seasm the sirgle & descent method was used an 100 cnssg in the 

w i t h  the &jective of h i r g  the frequency of disexe 

resishme genes in qemtislly-fixd selectim papllatiorrs. Taqetirg of 

material to different qxea lcq ica l -  in wu.IA was further refined to 

sepmte tolerant qemplasn into specific material for drmght-ann- 

wld and dmqht-am-heat stress areas. nmstigatials were u m k k h n  to 

unxxer desirable 0rmbinatic.1~ of attrihtes for inpmved perfonwsx m%r 

prevailing stressg in WINA. 



B r e e d i n g e f f o r t s i n ~ i n g b r e a d w h e a t f o c u s e d o n l o w ~ a l l a r e a s  

of m. Lanl rases fian the W?NA region were evaluated chn- hu 

e v e  seasaff a t  W dxy site of anl were used in crcssing 

pmpms to enhance -1- for -tion to the regicn's major 

-. ~ r u m d  1,400  asses are d l y  lMde at  I-. S q q a t h g  

mterial is regularly intxdwd fmn CPMYT, M c o  to widen the 

gemplasm pml for jnprcwd yield m, disease resistanoe, ard 
-id insensitivity. The cultivar 'Nesser' amf- its superiority 

in laqescale in Syria, Jordan, Algeria ard M x c u m .  Seed of the 

Algerian release ' Z i d a r e  89' was increased for d i s t r h k i c n  to fanners in 

the camtry. M ~ J  mterial M f i d  in r e g i d  test- include 

'Cumm' for the lcw yield (1.5yha) env' Its a d  the line '!Iki/vee' 

for the high yield ( 4 w )  env' of KNA. 

WinterceIealBreedirg 

Curer 10,000 entries of w i n t e r  anl facultative h t  anl barley - 
evaluated for cold ard draqht tol- at several sites in I\nkey a d  

Syria. Lakeratory tests for cold tolexamewere also assessed for use as 

additid tool to field d r q ,  ard gnmhmss were used to perfom 

crosses ard raise 3 winter barley -ti- during the 1989-1990 s e x x n .  

A nau site was aspired at Maxkr, a hi* elamtion arsa (1500 m.a.s.l.), 

near mmsa~~, Syria, to tgt the b e  material for performme LRKW 

SZWFXE winter m t i m s .  Qnplemnbrities of the rXml!m/I- anl 

nlrkfq/cnmT prqmlw m rev- to - a - strategy for 

inprwed integration of U M Y T  anl ICARW efforts ard m>re efficient 

utilization of for the ilqmmmt of winter oereals. 

Fhysiolosly-%Lt=w 
Fhysiolcgical ard xgsnmic sbl ies d i m e 3  that suxessful2-nw 

barley cultivars in cold, low mall ~~ envjnmEnts pzssess 

s low  winter anl rapid spring qv&h ard develqnent. Qnd31 habit, 

m q u ~ ~ =  to first, leaf color, ard heading date seen pmising selection 

criteria for inprrnred barley yield in surfi envinmmb. F&semh also 

s t m d  that early sEkJing ard IWI spacing hxeasd dmum wheat 

yield under dnm#ct. 



- 
rntholcgy work was strerqthened by gnxlter collabnaticm w i t h  I Q s  

i n  North Africa, Syria and Ethicpia anl the establkhwnt of scientific 

links w i t h  researrfi instiMia in nurpe ard North America. a t  

Headplarters focused cm gernplasn evaluatim for resistace to major heat 

anl barley w, vhxlexe analysis, and crcp lcss assessrpnt. 

-0a' 
m l c q i c a l  mseanh cm Sten sawflies, mds, Hessian 

f ly  ard what grand m e .  A -ey of Ruisian that a d  in f a r  

WUW oxmtries was oxdxtd with collaboratirg Mtutia in WUW aml 

L!SA to identify envkment.s of infestation d rnbml enanies of the 

pest  for f u h m  use in biomrtrol. A collaborative pruject cm htqmted 

amtm1 of SUM peSt in Syria was initiated w i t h  A l p  University. 

- kqy 

Araad 700 dcuble-haploid lines of bread k t  and barley wre 

p r d w d  in 1990 us* anther c u l t u e  and crosses w i t h  H o r d a n  kullxam 

or nElize. Prelimimy mrk cm RFIP atd PCR t&miples in barley rweald 

a him degree of plyno- awg 5 ICARW genatypes, further 

Mes m CML markerassisted selection for dap ta t im to mtezrean 

mhmltmts. 

A total of 1027 sets of w a r  k t  and barley rurseries (crcssirg 

blocks, sapqatirg m a t i - ,  &smatim rnu-series, and yield trials) 

and 186 sets of specif ic t ra i t  m i e s  klere furnished to 104 a q e r a t o ~ ~  

in 51 oxmtries, w i t h  70% of the requgts -tirg frno within M. 

In;reasirgly, greater cqhsis is placed on specific gernplasn for 

paaicular  envhmmmts inclu3it-q biotic and abiotic stress- amas. 

~ d a t a a n a l y s i s w a s u s e d t o a i d i n b e t t e r f i ~ t h e ~ l a s n t o  

tarset m-. 



' , I t i V e ~ ~ ~  

~ l h b r a t i v e ~ i n o e r e a l ~ w i t h ~  inkJANAwas 

w i t h  the clset of special Faqjects an cereal and l q m ~  diseases 

ard tednmlogy txamfer in North Africa ard an barley, p d u ~ ~  and sheep 

inlhshmqcumtries.  ~ t y i e l d a r d ~ c m i n s l d a n a r d E j y p t -  

-1y hxedsed foil* adqtim of iqmwed tecfinolcgy a d  

emzcmzqw policies. Linlmges w i t h  latin hndca ,  USSR, china, and Idia - initiated or mrkskp, vis i t s  ard exdmqe of 

g=wh.  
A ~ a l  of 147 participated i n  headplarters or  m d ~  

crxlrses and mrkskp or &ved irriividual training tailored to their 

needs, inclu3ing arduAiq thesis resear& a t  ICXCR. 150 

visitors hex-e ksted for sbcat periojs for orientatim or -ion of 

collaborative wxk. ?hirteen visiting scientists spnt longer pericck a t  

the Cerrter to mrk with ~ q m m  scientists on tcpics of mrtual 

interest. Because 1 9 - t a m  vis i ts  proved effective in erhxirg the 

exdmqe of scientific i n fomt im  and the u m h k k h q  of joint researd.1, 

it is planned to further expml this Ocnponent of collaboratian. 

Detailed infonmtim an the different Program activities is 

presented m the f o l l a h g  pages. 

Ihe cmtrihrticm of N A B  scientists to the wrk repeated in this 

dammt canmt ke wem@asized. ammts m the mamxript by Dr. A. 

van S c k m h w a  ard reviews by Drs. B. Cllrtis and R. Miller aze greatly 
qreciated. Thanks are also extended to Ms. Smnira Maksad for wr.d 

px-xessw ard prepariq the cams ready oqq of the marusnipt, and to 
Ns. Nahed Sammi and Ms. Najla for wrd p-ing. 



T h e  overall cbjective of the barley inprovenvat projezt is to  

amtribute, together with National hngram scientists, to hxease the 

pnxk t ion  of barley. 

Althcaqh the major -is of the project is on gernplasn 

ethnemmt, resear& activities differ in relation to agroclimatic 

envirmmnts, uses of the crop and expertise available in different 

-tries. 

In relation to agroclimatic environments, for areas in mre 

favorable oonditions (yields hi* than 2.5-3.0 t/ha) mre ea@asis is 

given to the developaent of new gemplasm, while for areas affected by 

severe abiotic stresses (cold, drought and heat) relatively mre 

-is is given to the developrrent of bre&ing wthodologies. 

Priority is given to the use of barley as animal feed. This 

affect6 the choice of genrplasn ard has stirmlated during 1990 the 

in- in establishing wllabomtion w i t h  scientists in advanad 

institutions to ini t ia te  a systematic evaluation of straw quality. In 

addition to animal f e d  there is a gmwing interest in a muber of 

cumtries to develop barley gemplasm suitable as h m  food, malt, or 

green forage. 

New initiatives in the areas of straw quality, barley as h- 

fccd, malting quality ard as green forage were takm during 1990. ?hey 

are: 

1. Ihe passibility of h t ~ ~ 3 ~ ~ i t - q  the technique of "qrimihxj energy" as 

a selection criterion to evaluate barley germplasn for one of the 

factors affecting palatability. 

2. Distrilxrtion of hull-less barley lines to Morocco and Algeria for a 

preliminary evaluation as patential yxlnzs of the naked character. 

3. (Losses bebeen six-m Mked barleys fmm NepdL and six-m 1- 

lines as a f i r s t  step to introduce the Mked character in sane of 

the best gemplasn almady available. 



4. Contacts have been established with the Scottish Qapj &?sear& 

Institute to begin the evaluation of ICARW's advaxed breeding 

lines for 'milling energy" as a preliminary test for malting 

quality. The W q u e  is because it uses a m i l l  which, 

w i t h  minor mdification, could also be used to mawre vqgrinding 

==my". 

5. Exdmqe of gennplasm has been established with Uruguay with 

specific -is on malting quality. 

6. A clcser cooperation has been established w i t h  Olina (thro@ the 

v i s i t  of Prof. Lcu) t o  respcnl to the hmeasd irrterest of that 

cauntry for barley gezmplasn. 

7. Lines with good cbracteristics to be used as green forage (or hay) 

have been sel- in Excrxo tcgether with Dr. M.S. Wlmi and 

distributed as a special graup in the Barley Cnssing Block 

1990-91. 

In relation to the caoperation bet;ween the base prugram and 

national prcgram scientists concrete steps were taken tawarrls 

deamtralizing, ini t ia l ly  in Moruccn and TUrksia, sane of the germplasm 

enhancement activities for North Africa. ?his initiative is 

particularly important i n  relation to di- resistance in view of the 

possible rapid mes in  race vinrlence. -tion w i t h  Ethiopia, 

Egypt and Syria continues a t  a steady pace, while the cooperation with 

Nepal has w e d  tamds the developnent of specific gemplasm. W i n g  

1990, we have supplied barley lines for on-farm testing in Libya. 

?he barley project mintdins and develops cooperation with 

ins t imion5 in develcped ccamtries such as Germany, Australia, Italy, 

the Netherlands, G r e a t  Britain and U.S.A. A m n g  East-EUmpm 

amdr ie s ,  in addition to the existing cooperation with U.S.S.R., 

gemplasm exchange has been initiated w i t h  the barley breeder a t  ICCPT 

in Funfmlea. kmmia. 



2.1.2. Perf- of =ley Lines in V Trials  

?he performance of barley lines distrikuted to differerrt countries 

thrcqh international nurseries is sbwn in  Tables 2,3 and 4 for  the 

Regional Yield Trials for  1cw and W t e  rainfall  areas and for high 

elevation areas, respectively. Each table shaws the most prcanising 

entries, the total rnrmber of location?, an3 the cumtr ies  in which the 

lines cutyielded the national check, and the average yield advantage 

(in %) wer the national check. 

As expcted,  yield lwels in the regional trial for in=derate 

rainfall  (Table 3) are higher than either the regional yield trials for 

lcw rainfall  o r  high elevations. Regrettably, the m a t e r i a l  dweloped 

for 1- rainfal l  areas continues to be evaluated under conditions of 

higher yield l w e l s  (Table 2) than those ccmrring in the areas they 

are targetted for. It is likely that the testing conditions affected 

the relative performance of th i s  type of germplasm. 

?he mm33er of lines significantly outyielding the n a t i d  check 

is larger i n  the regional yield trials for mte an3 1cw rainfall  

areas than for  high elevation areas. Gernplasm devel-t for high 

elevation areas clearly needs to be as indicated by the 

very 1cw n m h r  of lines performing w e l l  in  Turkey an3 Iran wen i f  the 

testing sites in  these two cumtries are not always representative of 

the lmuntains -. 
011 the  other hand a n m b r  of lines cutyielded the tntional check 

in cumtr ies  such as Greece, Spain, Korea and China, i n  which ICARW 

barley gemplasm shaed poor adaptatim in the past. Results of barley 

for highlands and cold areas are reported in olapter 2.4. 

2.1.3. Ferformnze of P - " Lines in Yidd Trials 

IXring 1990 a total of 3248 barley l ines  were evaluated in  yield 

t r i a l s .  Of these 2208 were tested for We f i r s t  year ( i n i t i a l  yield 

trials) a t  Tel Hadya and Bouider; 760 were tested for the  -nl year 

(preliminary yield t r i a l s )  a t  Tel ?hdya and d d e r :  these were lines 

selected in 1989 fran the initial yield trials; and 280 l ines mre 



Table 2. Barley lines1 in  the Elegioml Yield Trials for Lcw Rainfall 
Areas 1989-90 (data fmn 47 locations) outyieldiq the 
natioml checJc in varicus caartries. 

Line -.of ~ e a n  camtries2 %aver 
loc. yield national 

check 

E d  .16/Api/Deix Alla 106 21 3466 IR*,SY*,JO,AL,EG*, 20.1 
mm*,m,IT*,CH, 
KI)*,H( 

Deir Alla 106/DL71/- 15 3254 IQ,IR,JO,SY* ,=, 28.9 
EX;*,rE,m,m*,IT* 
a, 

1 e x c l ~  the checks. 
2 country mdes are the as in the ICARIYL Intmmaticunl Nurseries 

Report - 
* indicates that differences with national check were significant 

tested for third year (advanced yield trials) in Tel Hadya, Breda, 

W d e r ,  Lebanon and Cyprus: these were lines qected in 1988 from the 

i n i t i a l  yield trials arrl reselected in 1989 the prelimirary yield 

t r i a l s .  Mc6t of the trials planted a t  W i d e r  were not harvested due to 

the extranely severe oonditions. Altkaqh total rainfall was 151 m, 
only 107 nm were received after plant* w h i c h  was dane in dTy soil. 



Table 3. Barley lines1 in the Rqimal Yield Rials for 
Fainfall Areas 1989-90 (data fran 49 locatiatrj) atyielaing 
the nationdl d ~ &  in various aamtries. 

Line No.of t4a-l canrtrid %over 
loc. yield naticmal 

oC9A-a) * 

1 Excluding the cfiecks. 
2 cumtry codes are the - as i n  the ICARW International Nurseries 

Report. * indicates that differences with national were significant 
(R.05) .  

Figure 2 shcm rainfall ~ i k r t i c m  and maximrm and minirnrm tested 

w- at W i n g  three dry seasms (1986/87, 1988/89 

&989/90). It is d y  by amsidering the ccnS3ined effects of minimrm 

~ ~ I I E S  in winter and rainfal l  distribution rather than the total 

aaaBlt of rainfal l  that it is possible to -lain the crop failures of 

1986/87 and 1989/90 and an average yield of 642 kq/ha i n  1988/89. 

Ihe caparison bheen the three groups of lines gives sane 
infomation rn the relative perfonmnce of barley qexplasn develcpaj. 

in -ive years. The o x p a r k  is made possible by use of the same 

dm& cultivars in the three levels of yield testing (initial, 



BOUIDER 1986-87 
Rsinhll Imm) Temp.rature fCJ 

100 60 
Total Raintall - 176 mm 
&'erapa Grain Yield - 92 kglha 

80 - 

I 

Eov oel Nn Dec Jan Fob Mar A p  May Jun Jul AUQ 

BWIDER 1988-89 
Rdntall (mm) Temperature ICJ 

100 10 
Total Rainfall - 109 mm 
Awwe Grain Yield - (142 k g h  

Sep Oct Nw 0.0 JM F*b Mar Apr May Jun Jut Aug 

BOUIDER 1989-90 
Rainfall ImmJ Termerature ICJ 

100 60 
Total Ralntall - 151 mn 

80 Average Grain Yield - Crop Fallure 

80 

L , , , , T , s s # ~ L L J  
Sep Oet N a  0.e Jan Feb Mar Apr May Jun Jul *up 

Figure 2.  Rainfall, maxinum and mininun tenpratures at Wder in 
1986/87, 1988/89 and 1989/90. % ~~TXXES mate the 
planting date. 



Table 4. Barley lines1 in the I&gimal Yield Trials for HiFfr 
Elevaticn Areas 1989-90 (data fmn 20 lccdti-) artyieldhq 
the national cfreck in varicus cmmtries. 

Line ~o.of  ~ e a n  -ies2 %over 
loc. yield mticnal 

(%fb=) dE& 

8 3635 IR,IE,SY,?R,m,FG 20.8 
PA, m 

1 e x c 1 ~  the CiECks. 
2 caPltry codes are the sam as in the ICARW International Nurseries 
Report * iniicates that  clifferenoes w i t h  mti& check signiEicant 
(R.05). 

'Ihe yields of the CiECks in the three types of trials (Table 5) 

inaicate that  1) then= is generally gccd betmen the relative 

perfonmms of the CiECks i n  the different t r i a l s ,  ard 2) grain yields 

are lawer i n  the thbd level of test- (plat s ize  of 9 &) than in the 

other +&XI levels (plot s ize  of 4.5 m2). ?he best check in the f i r s t  and 

second level of testing was Mari/Aths*2, a new check added for the 

f i r s t  time this year because of its bnimnt release in Cyprus. By 

ccnpr- these yield levels with those rep- in previcxls reports it 
is obvious that  1989-90 was ane of driest years experienced a t  ICARW8s 

main exprimerrtal station. Haever, as al- m3ntianed in the 

introduction, the lcw rainfall  was cnly partly respansible for the l a d  

yields which were caused also by an exceptionally l a t e  and severe 

frast. 



'hble 5. Grain yield (lcq/ha) at  lbl Hadya (234 w -all) of the five 
barley cultivars used as checks in yield testing 
1989-90. 

rn of Rihane-03 MdJAths*2 Harmal A . M  A.Abi.ad 
-tin31 

1 IYT = initial yield trials; PYT = preliminary yield trials; 
AYT = advanced yield trials. 

Table 6 caopares the grain yield at  Tel ?Mya (the only l oca t i a~  

fmm where data cm al l  the three levels of trials were  available in 

1990) of the best 10% of the lines and of the tcp yielding line at  each 
level of testing both in actual kg/ha ard in % of the best check. It 

aFpears that urder tho cm3itia-s of lbl ?Mya in 1990, the mmat  
sernplasm (IYT) performed better than both the material at the seccnd 

Table 6. Grain yield at Tel Hadya (234 w m h f a l l )  of the best barley 
lines in the initial (IYT), preliminazy (PrP) aml 
(Am) yield trials. Lines in the IYT are Suwivided according 
to their origin (Tel Hadya, 1989-90). 

M of No. of best 10% top line 
tasting lines Grand 

mean kqAn %best- kqAla %bestcheck  

IsA 50 7231 311 100.1 
‘a'Pn= 48 966 1524 116.3 
W k e y  40 555 963 73.5 

131 791 1204 91.9 
ICB* 1939 1036 1521 116.1 

* ICB = lines develcped a t  ICRRLX, A l e .  



a d  third level of testing (PYT and AYT, respectively). AlmDst 90% of 

wm material evaluated in the first level of testing was dwelcped at 
~lappo: the mining includes gauplasll &welopea in other cmmtries 
SI& as U.S.A., Cyprus, nukey, arrl by the MexiaAxw.d project. Ihe 

bmak-&mn of the gemplasm in the first level of testing shows that 

the material develcped a t  I ~ - ~ l e ~ p o  (inlicated as Ia) and in 

CyFnus was, on the average, the highest yielding, a.1- few hi* 
yielding lines were identified amorrg the IJSA iud Mexico gemplasm. Pie 

~ m a t e r i a l i n t r o d u c e d f m m W k e y w a s t h e l e a s t a d a p t e d w i t h ~  

beet lines of this material yielding arand 20% less than the best 

c h d c .  
Differences in earliness in the IYT (Wle 7 ) ,  partly explain 

the yield differences &served i n  Wle 6. ?\lrkey gernplasm was the 

latest to head, with the earliest lines hedhg 18 days after the 

earliest chck (Mari/~ths*2). ?his also explains kihy the barley 

increasingly early, has performed poorly when evaluated in TMrkey. 

Wle 7. Days to beading (as differenz w i t h  the earliest chck) of the 
earliest chck ard of the earliest barley lines in the initial 
(m), preliminary (PxT) and advanced (AYT) yield trials. 
Lines in the IYT are subdivided aamrdhq to their origin (W 
Haaya, 1989-90). 

- 

Ievel of No. of mvs to headincr (fmnanemencel 
wins  lines earliest earliest  earliest 

check* 10% line 



The Cyprus and ICARW gemplaan were the earliest, while the material 

Aaa Mexiw, which is usually early, was severely affe ted  by the late 

hpst. -ism of the earliest entries (108) at each level of 

testhqiniicates that the new material is, an the average, slightly 
less early than +b material in the third level of testing. On the 

ather hand, the ccl~parison of the earliest lines Mcates that a few 

extmmely early lines are being gemrated. mis extremely early 

mterial is eq~&33 to be useful both as parents and as patential 
cultivars for with very mild winters and low W a l l .  

(he character of particular is plant height u x k r  dry 
cnditicms. Tall plants under dnmght are very attractive tn farmem in 
dry areas bemuse straw yield can be higher if tillering is not 

decreased, and bemuse of the advantages in mchanical harvesting. 

m y  there have been hlicatims (Santaaria et al., 1990) that the 
character may be the expression of turgor ma-, and hence of a 

higher osnotic adjustment. Ihe conditions of 1990 made it possible to 

assess pmgress has been made in hpming plant height unler 

-, since the chwacter has been used as one of the selection 
criteria during the last three ~npping semms. T h e  data of Table 8 

M a t e  that the average plant hei@t of the tallest 10% of the 

bmding lines, as pemmt over the tallest check (Mari/Aths*2), 

ed fmn 109.8% to 115.5% to 117.5% in the third, seomd anl 

f i r s t  lwel of testing, respedively. 

In the f i r s t  level of testing, the tallest material was the U.S.A. 

germplasm (26.6% taller than the tallest d ~ &  and almxt 48% taller 
than Arabi Aswad). In spite of its poor tillering saoe of this 

germplasm has been retained as parental material. 

Ihe freguency of lines with a better expression of grain yield and 

plant height than the best check (Table 9) increased fmm the third to 

the seccod lwel of testing and then in the first lwel of 

testing, presumbly as a result of the p- of ill-adapted 

gemplasm. Days to heading shaws the opposite trend possibly due to a 

relaxation of the intense selection pressure applied during the last 

few years. 



Table 8. Plant height (an) uder stress* of the tallest barley lines 
in the in i t ia l  (IYT) , preliminary (PYT) and advanced (Am) 
yield t r ia ls .  Lines in the IYT subdivided to their 
origin (Tel Hadya, 1989-90) . 

Plant heiuht (an) 
Ievel of No. of Tallest A.Aswad Tallest 10% Tallest line 
testing lines dle& an % of tallest an % of ta l les  

dle& check 

USA 50 
CYP- 48 
=key 40 
Mexico 131 
ICE 1939 

* Plant height a t  Tel Hadya in 1990. 

Table 9. Ikquency (%) of barley lines with him grain yield, 
earlier and taller than the best CIBZIC in the in i t ia l  (IYT), 
preliminary (FYT) and advanced (AYT) yield trials. 

Ievel of NO. of Better than best check for 
testing lines grain yield days to hcadhg plant heiqht 

2.1.4. R m d i q  far Stressful -ti- 

m e  developnent of barley genplasn for stress conditions a i m  

both a t  the devel-t of germplasm and a t  the developbent of 

breeding methodologies (type of germplasm, selection strategies, 



iQntificaticm of selection criteria, etc.) that, w i t h  the m c e s a r y  
adjustments, cculd be tested and validated under the diffenmt tWnss 

syndmmes" w h i c h  affect many barley areas w i U h  and cutside 

w74NA. 

C k l r m a j o r t 4 Z q e t e n v ~ ~ t o b e t h e d r y ~ o f  
Syria: the d3jective is not a i ly  to M a p  gemplasm capable to 

bxease yield and yield stabili ty in cne type of stress envkmmt, 
but to understand i f  superior gemplasm has been m t e d  by design or 

by chance. I f  generated by design the gernplasm may still be unsuitable 

to other stress conditions, but the design can be prqosed to NAPS as a 
possible straw. 

wing 1990, we anpleted the analysis of the bmdhg lines 

evaluated W i n g  1986-1988 (332 lines) and during 1987-1989 (234 

lines). A s  a measure of their performance under stress craditim, we 

used the average grain yield in the lowest yielding envbnnnmb (sites 

and years) Wing the evaluation period (Table 10). Forty- lines in 

the f i r s t  gmup and 28 in the seaad gave a higher yield than the local 

km3race A. Aswad. The pedigrees and the yields of same of these lines 

are given in Table 11. Repeated selection under stress consisting of 

1- w i n t e r  tenpratwss, nxhcfd m i l a b l e  moisture and poor soi l  

f e r t i l i t y  can M o r e  gaerate lines w i t h  a better perfomame than 

the local l h c e .  A p i n t  of htemst is that the yield of these 

lines under high yielding (4.0-5.0 t/ha) conditions is always 1- 

than Rihane-03. I f  cur selection and testing for grain yield was 

asduct& only a t  ~ k l  Bdya, these lines wculd have been discarded. 

Another interestirq point is that only one of the best lines is related 
to Syrian l e e s  and that bm of the parents (Fb?m and ~thenais)  

present in the pedigmes of sane of the best performing lines m 
p i o u s l y  identified as saxces of dtUlght resistance (Cereal 

Pirnual Report for 1989, pp. 110). lh is  suggests that a t  least sane of 

the differences in perfonmnce mdex stress craditians are genetically 

cartrolled. 



Table 10. Mean yields in l o c a t i a  and years used to calculate YP 
(yield un%r high yielding &ti-) and YD (yield in law 
yielding &ticits). 

High yielding envhmrents 
IPcatiqlYear YP 

mu yielding envimPrments 
Iplgtial/Yr YD 

?able 11. H i g h s t  grain yield in low yielding ccaditicm (YD) and 
their yield i n  hi* yielding dtia (YP) of barley lines 
in the Admrxxl Yield Trials 1987/88 and 1988/1989. 

Line YP* YD* 
kg/ha % of A.Aswad kq/ha % of Rihane 

+ YD ani YP are man grain yields of eacfi line in the locations/years 
indicated in Table 10 as low and high y ie ld ig  envkrnwrb, 



If this is amfinned we may investigate to extent the presently 

used and expensive technique of milti-year/milti-envirwment testing to 

i-ify Miable saurces of lldrtxght resistance11 can be replaced by 

sane of the equdlly expensive but faster and more Miable 

techniques based on the use of molecular markers. 
In addition to the data presented in Tables 10 and 11, further 

information on pmgress in breeding for stress conditions was derived 

 frat^ the Advancd Yield Trials grum at &&a in 1990. Since the san~ 

lines wre also grrrwn in 1989 in the pMiminary yield trials at 

Bouider, it was possible to analyze the performance of the lines in two 
extremely stressful environments. The average grain yield of the 280 

lines in BreQ was 471 kg/ha. The best check cultivar, Hannal (649 

kg/ha) yielded slightly more than Arabi Aswad (525 kg/ha). Thirty-eight 

lines artyielded Hannal, averaging 724 kg/ha, or 11.6% more than 
Hatmil. nJenty-eight of these also artyielded Arabi Aswad at Bouider in 

1989. Mc6t of these 28 lines rqubs  vernalization (mining in the 
vegetative stage when planted at Tel Hadya in April) and have a 

prostrate growth habit. Five lines wre pure spring types although 

their growth habit was b e h e n  Semi-pmdrate and prostrate. ?he best 

I)winW1 types (all Syrian l h o e s )  and the best spring types are 
shown in Table 12. TWO of the spring types are particularly interesting 

for their plant height. 

These data also shaw the advantages of using a very dry testing 

site with a very high probability of severe moisture stress. The use of 

swh a site in breeding for stress corditions is equivalent to the 

technique of artificial inoculation in breeding for disease resistance. 

The role of adaptation 

The te.nn "adaptation" is not easy to define. We use the te.nn to 

describe the ample. of dmracteristics found in the local landraces. 

By our definition "adapted germplasmgg is equivalerrt to landraoes, while 
the te.nn l l h p ~ e d l l  identifies lines or germplasm resulting f m  our 
breeding work but unrelated with local landraoes. The analysis of the 

performance of different germplasm types conctucted during the last few 



Table 12. Grain yield (kq/ha) and plant height (an) of sane of the 
barley lines d c f i  cutyielded the best checks1 both at 
Emider in 1989 and at BrPda in 1990. 

Line Eulider 1989 Breda 1990 

Yield Height Yield Height d a3 

SIB 5-96 
SIB 4-71 
SIB 1-67 
SIB 5-07 
w/W3bQ~//Alger/c== 

2197//WApn 
JIB 70-2 
ai/Guaj/3/BYWi/cOho 

1 Arabi Aswad in Bouider (1989) and Harmal in Breda 1990. 
2 VR = Vernalization requirenent (+ winter types, - spring types) 
3 Ql = Growth habit (1 = erect: 5 = W t e )  

q i n g  seasons has has that adaptatim plays an important role in 

the performance of genotypes under stressful corditions (Ceredl 

Program Annual Reports 1986, 1987, 1988 and 1989). A similar cc~nparison 

between different types of germplasm was made using the data fmn the 

yield trials conducted in 1990. 

In the advanced yield trials of 280 entries tested for the third 

year, a data set of 254 entries was carplete for 8 different 

envbmm=nts. Ihe 254 entries were divided into three groups acmIdbq 

to the type of germplasm: inpruved material (155 entries) unrelated to 

Syrian -or Jordanian lat-draces, lines extracted fruu Syrian or 

Jon%nian lardraces (77 entries), and entries fmn crises between 

inpmved material and the tm Syrian lat-dracs or lines extracted fmn 

them (22 entries). ?he average grain yield under stress wnaitions (YS) 

of the 77 lines extracted fmn lardraces was 788 kg/ha ranging fmn 486 

to 1076 kg/ha (Table 13). 



Table 1.3. csain yield under stress (YS), gra.ig yield u r x k  narstresS 
( W )  and avesage grain yield (Y) i n  k;l/ha of barley 
bmdhg material classified aamdhq to the type of 
gEIlarplaaP in Advanced Yield Trials, 1990. 

-1- yield ramp yield ramp yield ramp 

1 W m b x  of entries 
2 Average of Bcuider 1989 and Breda 1990 
3 Average of Tel Hady. 1988, Tel Hadp 1989, -1 1990 
4 Average of Tel Hadya 1988, Breda 1988, Tel IIildya 1989, W d e r  1989, 

'D2l H d F i  1990, Breda 1990, Cyprus 1920, lkrbl 1990 
5HarmalforYS, Rihane-03 forYNSandY 

In the case of inproved ge?nplasu the average YS was 488 kq/h, 

ranging fmm 0 to 893 kq/h. A tatal of 73 entries artyielded the best - (Harmal) for YS of which 55 - lines fmm l h - ,  12 

~ m a t s r i a l a n d 6 d e r i v e d f r o m i n p r w e d x l ~ ~ . A s a  

w, the landraces had a 1- yield un3er rrmrstress conditions 

(YNS) than inpmved material altkugh six of the 59 entries outyielding 

ulebestcheck(Rihane-03) inYNSwerelinesfmmlamlraces. 

A similar analysis was conducted with the data of the initial 

yield trials (Fig. 3). In these trials, the type of adapted gemplasm 

is diffexent, e x c l w  lines fraa lamkaaes which axe n a ~  being 

evaluated in separate trials with the Syrian national program (see next 

se=tim). ~mong the 2208 lines tested 1466 were unrelated to locally 

adapted genqlaan. The adaptd gernplasa was represented by 655 lines 
deoived fmm ~-osses between hpmvd ~ 1 a s a  and lardraoes, by 40 

lines derived fmm acses between lamkaces-lines ard by 47 lines 

w i v e d  fmm acses involving Jlo- smntmem. The lines derived 

fram ucees in d c h  both parents wm extracted fran ladraces had 

the hi- grain yield (Figure 2), were amng the earliest in heading 

(this is probably due to their better frost tolerance) and were very 

&nrt (25.9 an as average plant height). Ihe hpmvd geraplasm was the 
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Figure 3. distrihrtim of plant height, days to heading and 
gram yleld a t  'Pel Hadya for four different gemplasm types 
in the initial  yield tr ials  1990. 



tallest (34.0 an on average) kut its average grain yield was the 1- 

(937 laz/ha). Lines derived fnm cmses hheen inpmved and adapted 

gemplasm were hlmmdate for plant height (29.8 can) , heading date 
(108 days) and grain yield (1133 m). Material derived fnm crosses 

w i t h  8. mmtamm was the earliest (106 days), had a plant height 

close to the inproved gemplasm (32.4 an) and a grain yield of 1041 

laz/ha. 
These data shaJ the value of adapted gemplasm in bxeedhg for 

hi- and m~-e stable yields um3er stress cc&itions and stress the 

need for N a t i d  Progranrs to presenre their adaptd gernplasn for 

incorporation in their breeding program. 'Item are a t  present i3uee 

canltries, Syria, Ethicpia and Nepal, with which the barley project k 
c o l l a b o r a ~  i n  the evaluation and selectim of locally adapt& 

germplasm. 

Evaluaticm of adapted gernplasn in Syria 

In 1988 the Syrian national program began to  most of the 

activities related to evaluation and selection of plre lines &ded 

f m  Arabi Abiad and Arabi Aswad in collaboration with ICARW. In 

1988-89, 750 lines anaqed in 10 trials (9x9 sinple la t t ice  with 75 

lines and 6 dwAs each) rn evaluated in two locations (Hassake and 

Kazahta). A total of 148 lines were selected, 44 for grain yield in 

Kamhta, 82 for grain yield in Kassake H 22 for average grain yield. 
nEe selected lines  ere evaluated in twu trials camkctd dur- the 

1989-90 cropping season in three locations (Karahta, Bouider and 

Hassake). Only Hassakeprwidsd yield data duet0 thevery dry seasmi. 

A total of 34 lines were selected for a third year evaluation in 

1990-91 (grain yield of the kest 10 is shwn in Table 14) out of which 

24 perfomxl better than the best ctm2 in each of the three 
envimments (Arabi Abiad in l7arahta 1989, Arabi Aswad in Hassake 1989 

and T&mr in Hassake 1990). Most of these lines are prPgenies of 

single heads collected in the area be- Rapa and Palmyra (area of 

origin for Tachnor), h3icati.q the importance of the m as saurm of 

cjeznplasa w i t h  special adaptation to stress Coniiticms. 



Table 14. Grain yields of the best barley lines extracted f m  Syrian 
lan2aces and derived fmn two cycles of selection (1989 am3 
1990) under stress &tiaprs (data f m  Jamal Baha, Ahmd 
Balle, Fateh Alla Jajan and ICARDA Staff) . 

Line m t a  1989 Hassake 1989 Hassake 1990 
wplot* r c /~ lo t*  

SIB 9-62 
SIB 5-29 
SIB 2-09 
SIB 2-44 
SIB 5-07 
SIB 2-11 
SIB 2-17 
SIB 1-90 
SIB 3-49 
SIB 1-88 

* plot size: two - 2.5 m long 

Evaluation of adapted gernplasn in Ethiopia 

The evaluation of locally adapt& gernplasn in Mhicpia began in 

1988 with the testing of 180 m a t i o n s  available in the Plant 

Genetic Center in U s  Ababa. Rtese w e r e  evaluated in three 

locations (Holetta, Sheno and Bekoji) and a rardcm sample of individual 

heads w a s  collected f m  the best performing pcpllations a t  each 

location. Head-- gmm in the belg sason (Februaxy-April 1989) 

for seed nultiplicatim, and the pre lines together with the 

corresponding pcpllatiolrj (630 entries) - evaluated during the 

q i n g  seasan 1989-90 in 10 8 x 8 sinple l a t t i ces  a t  the three 

locations. 

TWrty-tvm lines were selected (grain yield of the best 10 is 

shrxJn in Wle 15) which cutyielded the local check by 84.7% in 

Holetta, 39.7% in Sheno anr] 42.5% in Bekoji. Althcugi~ the work is 

still in a preliminary stage these first results are emcuraging and 

u x l d  rep- an exanple of transfer of methodology. 



Table 15. -in yield (q/plotl) of the best barley lines extracted 
f- l%Udapian landraces and eval~ated during 1989-90 in 
three locatiom (* indicates the locatim of seledim). 
Ilata h-an: Mr. Yetbarek Semsane, Fekadu Alemayehu and 
Kiflemarh Mengistu. 

1 plot size: two nws  2.5 m lorq 

Evaluation of adapizd gemplasm in Nepal 

In Nepal, there has been in the past a strong interest in the 
hpmmrmt of local gemplasm w h i c h  has led to the darelqment of a 

number of bredkg lines. The i n t e m s t  was then r e p l a d  by intense 
activities an htxduc& gernplasm based on the assmptian that nust of 
the local -1- is susceptible to diseases. F i e l d  absenmticm 

a & u c t d  during the training wrlcshq held i n  1989 suggested that, as 
already m e d  in Syrian lamkaces, there was scope to scseen for 

disease resistance w i t h i n  the sRremely variable local gemplasm. A s  

prwims wlletions were no lciqer available, a rwr collection of 
individual heads was made during 1989 with the objective of starting a 

program of evaluaticn and seieim similar to  the me described for 

EUriopia. A t  the same time, a rnrmber of mosses were made a t  Ale~po and 

El Batan between pmds.hg Nepalese lines and hpnmd ICARW 

gemplasm. 'Ihe F1 seed was sent to Nepal to establish a f i r s t  lxylleus 

of +nrveted segregating pqulaticms. 'Ihe national progmm scientists 

w i l l  amcentmte their effurts on this new type of -lama and no 

kematicmal -ies were sent t o  Nepal for 1991. 

S. gandD and S. Jli 



Fure lines of Horr3eum sDontaneum identified as potential saurms 
of "druqht tolerance" in 1987 at Emider (Cereal Program Annual 

Report, 1987) have been used in a nmker of crosses with both plre 

lines fran landrass arrl inpmed gemplasm. A total of 1765 Fj 

families wxe evaluated at M d e r  in 1989 arrl 475 were selected for 

further evaluation (Cereal Prcgram Annual Report, 1989) . In 1990, 74 F4 
families with m-brittle rachis and w i t h  a sufficient amxvlt of seed 
were tested in plots of 4.5 m2 using a 9 x 9 sinple lattice design at 

Emider. All the ather selected families were evaluated in 2-ra~s 
plots at Emider and gmwn at Tel Haciya for seed nultiplication. The 

poor crcp develcprent made it impossible to take meaningful notes on 

this material except for total biological yield which was measured 

follawing hand harvesting. 

W l e  16. Total biological yield (@'ha) of selected F4 families 
Hordeum vulcnre x Hordeum swntaneum and of the best lines 
selected fmn laniraas in Bouider (107 mn effective 
rainfall, 1989-90). 

Type of material Biological yield 
(W'ha) 

H. smntmeum 41-1 x Tachnor (5320) - 
H. 41-5 X SIB 45-40 (6001) - 
H. swntdneum 41-1 x Tadmr (5227) - 

SIB 56-83 330 
SIB 45-40 291 
Arta 132 
lk3mx 101 
zambaka 110 

Sare of the test F4 families gave a total biological yield which, 

althcugh very law, was three times that of lines such as Tadmr, Arta 

and Zan33aka (Table 16). Huever, - lines fran landmces (SIB 56-83 
and SLB 45-40) perf0m-d as well as the best F4 families. 



Despite the very low yield levels it was possible  to detect a 
specific effect of sane parents cm the perfonmnca of their prcgenies 

(Table 17) .  

In general, the prqmies of crc6ses with 8. santaneum 41-1 and 
8. Socntaneum 41-5 perfoaued better than pmgenies of cresses w i t h  

ather lines of 8. aantaneum. BPcepticars are the F4 families derived 

&m the Qnsses 8. 41-l//ER/Ap (134 w ) ,  8. socntaneMl 

41-l/WI2291 (151 lol/ha), ard B. sDarRaneym 39-2/ThdaOr (190 IqClha), 

ilrlicating that the mre useful caDsses were those involving landraoe- 

derived lines and selections fmn 8. smnhmm m a t i o n s .  

Table 17. T b t d  biological yield ( w )  of F4 families Hordeurn vul- 
x ~ ~ r d e u m ~ g r a r p e d a c c o x d i r q t o t h e ~  

parent (Bouider, 107 mn effective ramfall, 
1989-90). N = rnrmber of families. 

Type of material Iitmber of Biological yield 
families (%f/W 

H- 4 1 - r n  
H. 4 1 - Y W n P n  
8. wontaneum 41-l/WI 2291 
SIB 45-4O/H. s~ontdneum 41-1 
SIB 39-39/11. smnhmm 41-1 

8. 41-5/SIB 39-60 
H. wmtmem 41-5/ThdaOr 
SIB 45-40/11. s~ontanewn 41-5 
SIB 56-83/11. 41-5 
SIB 37-74A. surhm3m 41-5 
SIE  39-39B. wntaneum 41-5 

SIB 37-74A. ~ ~ c n t a r m m  28-3 
SIB 39-39A. soontdneum 28-3 
I. -- 39-2//WnPn 
H. 39-2/Tadmor 
lhhX/1!. 64-1 



Callaboration w i t h  the University of Ferugia 

lhree major reseamh act ivi t ies  were cmducted a t  the Insti tute of 

Plant Breeding of the university of Ferugia ( ~ t a l y )  in the framework of 

the collaborative project Tnproving Yield a ~ 7  Yield Stabili ty of 

Barley in Stressful En~ircwnents~~ supported by the Government of Italy.  

Ihe act ivi t ies  indLuded a) evaluation of barley lines under 1m inpts, 

b) evaluation of barley l ines under f ie ld  conditions an3 under rain- 

shelters, and c) evaluation of genetic differences for growth rate a t  

1- lx!qemw. 

a. Evaluation of Lines under Low Inprts 

aEse trials were cnrdwtd w i M  fe r t i l i ze r  application or  weed 

rmtro l ,  two pradices  largely used and often abuse3 in Italy. In the 

first trial 18 barley lines 4- frcm nurseries sent f m  A l e  

were  corpared with 7 amoercial varieties rammmded for Central 

Italy. The grain yield of the best carmercial variety (B) w a s  

5870 kg/ha. F u r  IaRLA lines cutyielded with grain yields 

of 6610, 6315, 6160 and 6040 )cg/ha, respedively. In a seoonj. t r i a l  190 

ICTWX lines were conpared with 6 carmercial varieties -led for 

central Italy. Rbe best camemial variety (Fleuret) yielded 5985 kq/ha 

while the best 13 I- lines yielded between 5994 and 6698 m. 
W l e  Mere is a p i n g  concern of the environmental hazards 

associated with high a g r i d t u m ,  these eramragk~ results 

irdicate sane smpe in q l o i t i n g  genetic differences a t  levels of 

input much 1m than t h a  -tly used. 

b. M u a t i o n  of Lines urder Rain-Shelters 

'Ihis trial was corrducted tn test whether s i m l a t d  dmm$~t, thrcnqh the 

use of rain-shelters, could detennine differences similar t o  those 

cbemed in the dry sites of northern Syria. The lines tested belong t o  

three types of germplasm: axwercial cultivars, ICARDA lines unrelated 

to Syrian lanSaces ard Syrian 1anSaces. The t r i a l ,  c0mkct.d a t  

Pexugia bath wder f ie ld  caditiom (368 rmn rainfall)  and under 



minshelters (140 mn rainfall)  confined the inforration generated at 

ICARDA wer a mmbx of years (Table 18). Under f ie ld  

coaditions onmenial varieties cutyielded IcAFZA lines by 3% and 

Syrian lmces by 33%. Urder r a i n d t e r s  Syrian lardmas 

cutyielded 1- lines by 37% and camercial varieties by 41%. 

Table 18. Grain yield (kg/ha) of 6 amwxia l  varieties, 12  ICARW 
lines and 7 Syrian lan3races umkr f ie ld  corditions ard 
under rain-shelters (140 mn ra infal l ) ,  Ferugia, 1990. 

Material Field conaiticns Fain-shelters 

Camwcial varieties 6816 962 
IcARw lines 6621 985 
Syrian lamkaces 5123 1355 

Cne of the strategies to improve cereal pmdudicm in meditemaman 

emrimmmts with cold w i n t e r s  is to maximize growth in winter when 

the nest carnrm limiting f a d o r  is tmpmture rather than nwisture. 

S i x  barley genatypes (Tadmr, Alger/Ceres, Arar, SIB 39-60, H a m a l  and 

WI 2291) were used both in f ie ld  trials and i n  gmwth cabinet 

experherits. 'me trials, a l thagh  not yet aapleted, indicated that SIB 

39-60, a selection fron Arabi Abiad, has a corsistantly him grcwth 

rate a t  1m taperatures. Tadmr, a selection fran mi Aswad has a 

grwkh rate ccwparable to SLB 39-60 i n  the grmth cabinet but not i n  

the field. 'mere is s a w  evidence of a possible genotype x hperature 

x available moisture interaction in determining the g~;wth rate. These 

preliminary results suggest that genetic differences for  gmwth rate 

a t  l c w  tenperatw~~ do exist ,  and that  the plant abi l i ty  to grm a t  1m 

tmpxatures can be another facet of adaptation to mdi-- 

amtinental c l h t e .  

A. Qi l lo  and R. B&ti 



aLis sub-project deals mainly with gernplasm developnent for those 

areas where yields are not severely limited by climatic stresses and 

where biotic stresses are relatively mxe inportant. 

A total of 412 new cnxss, specifically designed for these areas 

were made during 1990. In addition, the first dcuble-haploid plants 

were pm3uad by the biotedvlo1ogist.s and these will be nultiplied 

during 1991. 

Lur ing  1990, the yield levels in all testing sites with the 

exception of T&ml (Lebarwn) were too lcw to pruvide a masure of 

yield potential. Therefore, we have used data frm the highest yielding 

environments (Table 10) and fran two sets of breeding materials. aE 

first set was evaluated in the Advanced Yield Trials 1987-88 and the 

secord in the Advanced Yield Trials 1988-89. T h e  h i m  yielding 

lines in the f i r s t  set had a yield advantage between 14% anl 18% over 

Rihane-03 while in the second set the yield advantage was between 20% 

and abcut 25% (Table 19). RLis indicates that progress is made in 

Table 19. Barley lines in the Advancd Yield Trials 1987/88 and 
1988/1989 with the highest grain yield in hi* yielding 
conditions (YP) and their yield in lcw yielding conditions 
(D). 

Line 

YD and YP are mean grain yields of each line in the locations/years 
indicated in Table 10 as lcw ark high yielding envimmwnts, 
W i v e l y .  



harsher env- which has not detmct& frrrm de?Jelopmt of 

gernplasm for more favwrable d t i m s .  In buth sets, lines selected 

for high grain yield urder high yielding d t i m s  yielded less than 
the local check in low yielding d t i o n s ,  altkrugh the reducth 

varied considerably ammg lines and ranged betmen 10% and 64%. lhese 

data amfh  -fore these in Table 11 as well as those 
preserrted dur* the last fcur years in idcat* that breeding for 

hi@ yield potential negatively affects performanz under dru@t. It 

h a l s o w o r t h n o t i c ~ t h a t t h e ~ o f t h e l i n e s w i t h t h e ~  

yield potential has little ( i f  any) in txmrm w i t h  the pdgxee  of tbe 
lines with the highest yields undc?r dmqht. 

T h e  analysis of these data reveals that scme lines ambined god 

g d n  yield Unaer both high and low yielding d t i m s  (Table 20). 

These lines used extensively in the 1990 -ing program and scme 
of the segregatirg populations w i l l  be advanced by the SSD methad to 
verify whether it is possible to  kxease the of this type of 

material and select desirable hamqyus lines. 

Table 20. Barley lines in the Pdvanced Yield Trials 1987/88 and 
1988/1989 cunbinbq high grain yield in high yielding 
Conaitions (YP) and high grain yield in low yielding 
Conaitions (YD). 

YP* YD* 
Line kg/ha % of Rihane kg/ha 9; of A.Awad 

IWo/Arabi Abiad 5899 106.4 1172 172.9 
5604/1025//Arabi Abiad 5916 106.7 878 129.5 
INRA55-86-2/Rabat 1701 6098 ll0.0 962 141.9 
M.B1337/hT 2291 6317 113.9 888 131.0 

* YD and YP are lrean grain yields of each line in the locations/years 
M c a t e d  in Table 10 as low and high yielding em-, 
respectively. 



Under t h i s  heading we present msults which represent 

antrjbkials to methcdalqical aspects mostly d a t e d  to bmedbg for 

d i f f i a l l t  env ' r ~ .  ?hese resilts were derived fmn the analysis of 

data collected in the breedhq material evaluated in the ccurse of the 

cycles and mt fmn eapzchmts designed only to evaluate 
nmthodolqies. 

Selectim EmrircwEnt  and Performance of meedkq Material 

As indicated previcusly, we have recently q l e t e d  a stufy 

cc&uctd with bm sets of 332 and 234 bredng lines evaluated in 10 

and 9 envimmmk, mqectively, to investigate the role of the 

selection envirament on the perfonnmce of breeding material in law or 

hi* yielding envimmeks. Results obtained in this study (S. 

Ceccarelli and S. Gramio: Env' ,tt of selection and type of 

gernplam in barley bredng for lw-yielding ccaditians, suhnitted for 

plblication) indicated that s e l e m  for high grain yield under 

relatively favorable d t i m s  has  -ted breeding material 

yielding akut 18% less than the local ladraces gmwn by the farmers 

in ernr- with average yields of 1 t/ha o r  less. The  inferiority 

of this material is even more Kparent (between 33% and 38%) 

to entries selected for high grain yield under unfavorable 

d t i o n s  (Table 21), a amprism whi& is often missing i n  the 

literatln?=. 
'Ihis study canfirm results obtained in stress environments for 

barley (Oxcamlli, 1989; Ceccarelli and (;rando, 1989), for bread and 

Canurn wheat (-li u, 1987b), and in diffexent envirorrmentS 

for ather Cmps (Sirmrrd, 1984: LdWn, 1988; Atlin and m y ,  1989). 

'Ihe results also indicate that  selection in envirornnerrts with 

htemdbte stress is not an efficient strategy to @ m e  grain yield 

in lm yielding envimmmk. 'Ihis is expctd in the case of a - type of genatype x env- intemdicm when selection is 

cc&uctd a t  or near the cmssmer point. ?he results did not 

that selection for grain yield in a law yielding enviroruaent is 



Table 21. Grain yield in low- (YL), and high yielding maditiom (m), 
and average grain yield (Y) of two gzaups of barley entries 
classified according to the selecticm envimmmt (modified 
f m :  Ceocarelli and Qando, 1990). 

Selection Envircpmnent No. of YL YH Y 
Year 1 year 2 entries 

(W'ha) 

-6-1988 
Stress Stress 108 855 a 4643 c 2904 b 
Nonst ress  Nonstress 10 522 c 5420 a 3084 a 

1987-1989 
Stress Stress 30 781 a 5178 b 2631 a 
Nonst ress  Nonstress 32 396 c 5719 a 2454 b 

bbans follckxd by the same letter(s) are not significantly (R0.05) 
different . 

Table 22. Selection history of the breeding material tested during 
1986-1988 and 1987-1989 and outyielding the best checks* 
for yield in law- (YL) , or high yielding d t i o n s  (YH) . 
(modified fmn: ceaarelli ard Grardo, 1990) . 

-- 

Selection Nuuber Number and % of lines -and % of lines 
criteria** selected ou tv ie ldh  A. Aswad 

Y!F y!P N % YL YH N % YL YH 

1986-1988 
GYS GYS 108 28 25.9 979 4582 5 4.6 805 5725 
G Y N S G Y N S l O O  - - - 2 28.6 610 5929 

1987-1989 
GYS GYS 30 7 23.3 960 5153 5 33.3 713 5959 
G Y N S G Y N S . 3 2 0  - - - 16 50.0 384 6136 

* A.Aswad for YS. Ribane-03 for YNS 
** GYS = grain yield unler stress, GYNS = grain yield in absence of 

stress. 

efficient in inrreasing yield for lu? yieldhgwnditions because of the 

use of the same data in both the selection process and in the measure 

of grain yield under stress (YL) . Hawarer, there is little doubt that 

selection for grain yield in any other CCnaDination of envirommts 

wculd pmduce entries poorly adapted to  l m  yielding d t i o n s  (Table 

22). 

S. Ckmmdli an3 S. Gmr& 



G e n o t y p e x m m q m e n t ~ o n i s c n e a s p e c t o f g e m t y p x  

envircanwlt intexaction an3 is one particular case of the more general 

pmblem of selection made in environments differing fnxn the target 

envircwnent. In most breeding programs, selection work is ccducted 

within experimental stations mmgmmt often differs 

omsiderably f m u  that used on f m r  fields with respect to 

fertilizer, mtatics, soil preparation, etc. If differences amrq 

genotypes ar.e affected try one or mxe management factors in the sense 

that the of gemtypes can be altered, the efficiency of 

selection can be considerably reduced. 

cllring 1990, in collaboration with the Fann k s x x n x s  tilaMganent 

hogram, we conducted a set of 12 trials, each consisting of 20 barley 

lines, wi- a d  with fertilizer (40 lq/ha of nitrugen and 60 lq/ha 

of P205). ?he 20 barley lines misted of two w, the first grcup 
irduded 10 lines reccmaended for the seaari stability zone in Syria 

(zme B, or m t e  rainfall zcple), the semn3 included 10 lines 

developed specifically for stability zone 3 in Syria (zone C, or 1- 

m a l l  zone). Eleven trials were swn using an Oyjord planter in 
farmersD fields and 1 in E r d a  Station. Plot size was 25 m2 in a RC3 

&sign with t m  replicati-. 

The very dry mnditicns of 1990 in all the sites, did not allcu to 
-in a wide range of yield levels. Grain yield d d  not be mismd 

in all locations, M total dry matter yield was detennhd in all 

sites. Fertilizer a~plicatim had a large effect on yield despite the 

very dry &ticas. Yield increases due to fertilizer were  72.4% ad 

63.3% in the lines for m t  ad dry envhmmmts, respectively. In the 
absence of fertilizer lines for dry env' Its had a yield advantage 

of 18.4% over the lines selected for wet env- (Table 23). When 

fertilizer was applied the yield advantage was 12.1%. Among the lines 

for dry envimments, TWmr was the highest yielder withart 

fertilizer and also the highest yieldbq then fertilizer was a~plied. 

'Ihis wxld h3icat.e that, within this range of yield lwels, germplasm 

derived fmm lardraces does responj. to fertilizer. 

?he trial will be -ted &ring the next u q p i n g  season. 



Table 23. Total dry matter yield (k!#ha) of 10 barley lines 
adaptedtowetem' ' and 10 barley lines 
aaaptea to dry emimmmb w i t h  and withcut 
fertilizer (mans of 12 locatica-16). 

Line Dry matter yield 
of 

&aptation K) fertilizer with fertilizer 

W e t  -3 
WAFm 
CI08887/CI0576 
Gizal21/. . . . 
Qo/3/Api/. . . 
Pitayo/ ..... -- 
Salmas 
&46/Aths*2 
A.Abiad 

Dry Hannal 
Tachmr 
Arta 
SIB 39-60 
SIB 39-10 
WI 2291 
WI 2269 
rJadiHassa 
Deir Alla 106/. . 
A.Aswad 

G r o u p  x fertilizer 

A number of barley genotypes were also tested for their 

to s u p p l ~  irrigaticm. 'Ihe results of this vvork are reported in 
t h e F a r m R e s a u r o e s ~ P r o g r a m A l m u a l ~ .  



Ihe rule of analytical m as one of the - to huease 

the efficiency of qirical bmding has been discxlssed in a papsr 
suhaitted for pblicaticn (S. Ceccarelli, E. ZLoevedD and S. Gram%: 

Amlytical bmdhg fcz upxdictable envhmmmts: single traits, 

mtecblre of traits, or a?xhi+xctme of genotypes?). 

The major anclusim of the paper are: 

- cp-etic diff- in yield and yield stability under cordti- of 

lar winter ~~ and mistlm3 stress are asslxiated with 
diff- in mqblogical  and d e v e l w  traits such as grawth 

habit, cold tolerance, early gmwth v i g w  and tiw to f l m b q ,  

=Kw -. 
- the h b x a c t i c n  aumg these, and certainly with other traits, plays a 

key rule i n  Qterminirg the differences i n  overall perfo- rather 

than the -091 of any me of them taken in isolation. 

- because of the hbxadim a m q  traits, different axbinations of 

traits are expectd to produoe the similar effect in terms of final 

yield. 

- the role of ea& individual trait, wen within one type of stress 

enviropnOent (rainfd, meditemanmn - ccprtinerrtal) depends on the 

frequency, timirg and severity of stress, and on the type of 

stress; therefore, efforts to identify irdividual traits causally 

associated with yield stability under stress is unlikely to be 
BlxsXSSful. 

- in this type of strass envirorment "dmrgrt resistancew, defined in 
terms of yield under stress, is a genetic abstraction as much as 

yield in general. 

- lag-term and sustainable iquwmenk of yield stability shmld 
prcbably be based on pcplaticnal buffering as achievable with 

mixtures of genotypes represent* different, but equally 

-fUl, cmbinatims of traits, as cccmx i n  lamkaces. 



Barley Inprc~vd ard Sustainable Agriculture 

A m&er of issues, mDslly related to the selectim environment 

and the type of gemplasm used in the barley inprwenent prqram are 

related to sustainability. l b y  have been recently discussed at a 

symposium on Sustainability organized by I-. ?\*o of these issues, 

Mmely a) high irpxlt or l w  i r p t  varieties and b) genetic uniformity 
or genetic variability have been d i m  in the p- sections. 

Here we only disc;uss their relatianship to sustainability. 
?here is an alarming h c m s e  in evidence of the minxmental 

damage that agricultural develcpmmt based m the continued heavy use 

of inplts can cause. Swh damage ranges fran direct effect on the 

eriviramvk to aepaupmtion of b&h Fhysicdl and biological resomxs. 
In mirial m, particularly in dry areas, gains in 

prductivity have been relatively modest. lhere is a widespread belief 

that big b- are going to cane more thagh cmp m a n a g e  

anl maMgenent than by breedirq. While there is little dcubt 

that both crop lMnageaent and rescxmz m a n a g e  can increase yields 
arb3 preserve ard biological resaures, the role of breeding 
has been seldwpxt in the oorrect amtext for the  follcxu~ reasons: 

- breeding for unfava~able (climatically or aqrodcally or both) 
e n v i r r m m e n t s h a s b e e n b a s e d o n t h e ~ i o n t h a t i n c r e a s e s i n  

yield potential wculd autamtically generate, as a "resichral 

effect", increases in yield under "stress" conditions. 
- mearch on m t  resistance has been alrrast invariably addressed 

to find a s-le character, either molphological, Piysiolqical or 

biozhemical, whicfi explains genotypic differences for yield under 

stress conditions. T h i s  researh has failed to produce substantive 

firdings because it ignores that field stress axxlitions are varying 

widely in type, intensity, timing ard duration. 
- many scientists in develqirg camtries have been trained on these 

two conoepts ard, even ncw, in many reseafih staticns within and 
bgrcad WANA, regrettably, an inpressive amxlnt of c r q  inpmement 

work is ccm3xtd urder optinun~ grwring aa-ditions. 
T h e  ambination of these three factors has generated a great deal 

of sceptisism on what breeding can do in unfavorable cmditions. 



The indications hhich have a v x q d  during the develqment of 

barley germplasm in the last six years sugJest that: 

- it is possible to identify -istent and repatable genetic 

differences wrler unfavorable em- corditi- only if  

selection is a a - d w t d  urder the variable corditions typical of 

these enviIumEnts. 

- yield patential, or even yield under s&-qthd conbitions, is not 

an efficient selection mi ter im to identify m p r i o r  genotypes for 

unfavorable d t i o n s .  'Ibe trade-off between yield potential and 

yield urder stress varies with the crq and with the definition of 

stress. 

- stress Fhysiology n=sex& has confirmed that there are genetic 

differenoes in barley for yield under drmght not acccunted for by 

either @emlogy or yield potential. 

- there is experinwtal wid- in other crop;, both a t  ICXXA and 

elsmhere ocolfinnirq these results and suggesting the need for 

separate breeding prqram for favorable and unfavorable d t i o n s .  

mis suggests that plant inprovement can indeed prwide one of the 

factors which can pmnote sustainable agridture in areas wfiere the 

efficient use of energy consuming and environmentally hazamlous 

resources is critical. The type of breeding technology which is likely 

to increase productivity in a sustainable mnner includes: 

- maintainance of genetic diversity: a large nunker of varieties should 

be ~KWI a t  a given time rather than the very few, often closely 

related varieties, which have allwed large yield increases in 

favorable wmiitions. This is because stress envinnnnents often 

differ largely i n  the predaninant stress factor. 

- utilizaticm of plant genetic resamxs such as  lamkaces and wild 

relatives in cmp inprov-t prograrrs: it is unlikely that this 

type of germplasm can contriimte more than a few genes to inpruve 

proctuction in high inplt agriculture ard in favorable envirorrmerrts. 

Haever, in unfavorable enviranments where the strategy of improving 

prduction by a different partiti* of the b i a ~ s s  has been 

unnrsssful d is not necessarily acceptable by farnws, the 

incopration of 1-ces and wild d a t i v e s  in b r e d h g  prqram 
has already proved to be a valuable tml. 'Iheir adaptation to the 



fragile farming systems of dry areas is the pm3uct of centuries of 

natural selection. Zhe caqxnrents of this ClCEe adaptati.cn are, or 

m d b e ,  ~ v e t o p l a n t b r e e d e r s t t y i n g t o r e p l a o e t h e m w i t h  

inprnvea cultivam. An inportant aspect of this adaptaticn is the 

stability of landraoes un3er the wide rzurge of cmukmly 

f d  over years a t  a single site with a lcw anrual average m a l l .  

A amspiamus featum of landraces is their wi-aticn 

variation (&ccarelli a. , 1987 7; van ~eur u., 1989) whim may 
explain their yield stability tlnuqh pcprlaticn Mfering (Allard 

and Bradshaw, 1964). There is cmsiderable ev- fraa cereals and 
food legumes that genetically pqulations are lpore 

stable yielding than genetically ppdaticrrs (S' I 

1979). In additicn to the exploitaticn of the variability existbq 

within Syrian lan3races, the barley pmject aim a t  the evaluation of 

lnixtu= of sqx?.rior genotypg in ccmparisasl w i t h  both the 

constituent prre lines and the adtivat4 l h c e .  

Eventually, i n  collaboraticm w i t h  both Wm+zma State University and 

the Vniverxity of Hchmhch, the barley project w i l l  attenpt to 
evaluate the role of possible limited amount of -ity i n  the 

anplex pcprlation struchlre of landraces. 

s. apxarelli 

Pre activities of this project, targetted for high rainfall areas, 
were carried c u t  during the w i n t e r  of 1989-90 a t  CIANO located in 

Mexico (32 -1) and during the sumner of 1990 a t  El Batan 
and To1- located in Central ~ C O  (2200 and 2600 &, 
-vely). The segregating barley pcpllations s a e n d  for 
their disease reacti- under artificial epidemics of leaf and stem 

rust a t  CIANO, leaf and stripe rust a t  El  Batan, and scald and s t r ipe  

rust a t  Toluca. 



p d e n c e  of dkases in the target high rainfall areas 
m e d  by the program had made the incnqmration of disease resistance 

into the gennplasn a priority. In Bolivia and Peru, the barley 

gemplasm mast have resistaxe to stripe ard leaf rus t .  In C o l d i a ,  

Ecuador, and Olile, scald and barley yellav dwarf virus (BYW) are twD 

a a a i t i d  dkeases that l i m i t  barley productim. 

S i x e  1975, strip rust (race 24) has been the uc6t damaging 

disease of barley in Latin -ica. Ihe presence of this race in 

Msrico has caused carrsiderable losses for barley produoers in the 

Central High Plateau. In 1989 alone, the cost of fuqicide a~plication 

(Tilt  ard F o l i a r )  i n  Mexim w a s  estimated to be U S 9  million. 

One hundred advanced lines carrying d t i p l e  disease resistance 
were sent for yield testing to C o l d i a ,  Bolivia, Ecuador, and Peru. 

Lines perfonnirq better than the national w i l l  be selected for 

further testing in rntimal or regimal trials. 

Newly 1100 F6 lines - sent to Ecuador's Sta. Qtalina 

Exper- Station they were .saxend for BYW and other 

diseases; 217 of these lines - classified as EWD-resistant or 

tolerant ard w i l l  be included in yield trials UunqhaA the Ardem 

region next year. 

mill-less Barley 

Farma-s in the Andean Region, North Africa, ard the Kimalayas 

frequerrtly hull-less barleys because the hull-less kernels are 

particularly Suited for hunran food preparation. 

Advanoed hull-less barley lines w i t h  nultiple disease resistaxe - yield test4 in Mexi- (CIAND), Bolivia, Ecuador, and Peru. 

Rwusand kemel weight and test wight - also -rded in Mexico 

(Table 24). An inportant characteristic of these lines is the laxye 

grain size, a main attraction for farmtx in the Andean Region, wlm 

receive higher prices for laqe-kemeled durum tiheats and barleys. 



Table 24. 'Test weight, 1000 kernel weight, and yield of hull-less 
barleys at CIANO, no- Mexico, 1989-90. 

Test 1000 kernel Yield 
weight 
(kg/hl) 

six-TCW 
CMB 86A. 2044-A 70 
CMB 86A. 20445 80 
CMB 86A. 2042-Y 80 

T h e  high yield potential of llEermjoll , an early hull-less barley 
line, was m n f M  for the seam3 year at CIANO; it was cQaparable to 
the best early hulled barleys (Table 25). Eermjo's excellent yield 

indicates that hull-less barleys are nat necessarily law yielders. 'Ihis 
-lies that b r e d b g  for hi* yielding hull-less barleys could be a 

worthwhile effort. IXlring this cycle, we made several crosses 

involving hull-less Virirqa lines, especially those with large q-rains, 

and Aruop, a high yielding tw-m barley. 

Table 25. Pqmmmic and field performance of Bermejo (hull-less) and 
mino (the tap yielding hulled, early barley) at CIANO, 
1989-90. 

mYs to Height Physiological Yield 
cultivar heding (an) maturity (t/ha) 

(days) 

Bermejo 68 85 106 8.4 
hcb 68 70 106 8.9 

LSD 5% for grain yield = 1.1 t/ha. 



Early l h t l r h g  Barleys 

Early maturiq barleys have prwen their merit in many -tries 

where they are to different g m w i q  d t i o m .  In China and 

Vietnam, for exauple, two uqs of rice and one of barley are grown in 

1 year, allowing for more intensive land use. In Western Australia, an 
early variety is beiq for late planting wben farmers 

met mnml plant- dates. 'Ihe early maturity trait a.urently 

is being ccoobined with varicus &inations of di- resistance- 

d, '' q on the target envinrment: 

. Barley yellad nvsaic virus and scab resistams for the Yangtze 
River Basin in China. - sativum resistance for Thailand and Vietnam. 
QPsses to incorporate spot blotch rr~ere made for these 

camtries. 
. Stripe rust, scald, and leaf rust for the Mean Region. 

. Leaf and stem rust resistance--in addition to a genetic 

wdificaticm of the awn (hood)- is desirable where mixtures of 

rye grass and barley are grown for cattle grazing. 

Fifty early advance3. barley lines were yield-- at CIANO 

dur i rq  1989-90. Yields of the R~ino 'S '  lines amng the h i m  

maw&d for this group, and - significantly different frun the all- 
time check MonapfZ9//DL71 (Wle 26). Al t lnqh  the Encim lines are 

often sbort, mxst of the tested lines were tall-height is an inportant 

trait for rainfed &ti-, especially if the crop is hardhamested. 

Table 26. Wcmmmx of Emino lines canpared to the early barley 
check. 

Olltivar Deys to Height Days to Fhys. Yield 
name W (an) maturity (t/ha) 

Each's' 68 85 104 8.9 
Ench' S' 68 70 106 8.9 
Ench's' 70 75 106 8.7 
Mona/Mzd/DL71 60 65 106 7.5 

E D  (5%) for grain yield = 1.1 t/ha. 



Wtiple  disease -istame in early maturing barleys has been 

assermbled in a stepwise fom. Resistanrza to tm diseases are f i rs t  
pR~;anceadvanoedl inesareabta ined , these l inesarecrossed  
to add the resistaxe to a third disease. Table 27 presents the 

disease d o 1 1 8  of saae early m a t u r h q  barley to different diseases. 

Tsble 27. Disease k i c m  of early maturing barley lines. 

Stripe Leaf Scald BYW 
rust nrst 

'Ihe variety Gchm&ora, released in azina in 1986, has eqmxid 

tP seven Olinese pmvinces: Heiloqjbtq, Anhui, Zhejian, Fujian, 
I1)Jei, Hmam, and Jiangm. It is cultivated a t  these locaticns for its 

yield, tolemnce to w, and d l e n t  resistance to scab. 

In Shaqhai, where Professor Liu Zmgzhen identified the variety 
in gemplasm sent fmm Mexico, new early lines derived frnn Gckma&m 
cmases, with the same ms- (scab - m), for 

release. T h e  wst lines are: 
. Hll~Gob//Hlla 
. ~/Gob/3/Clld/CI12010//Pue 

. xagnif 102/Gab 

These mu early lines have the yield potential of Gcknm%m. 

'Ihair high yield and early maturity make them attractive to  olineee 

fazmem in the Yangtze basin. Hamver the release of these cultivars 

will depend cm seed pnxluctim in the PnxinCe. 



In the Wian ps'winz, two pronising lines were identified by 

XI.& frnn 66 F2 & WCO to Olina in 1984- 

Qlineee lines, of resistanoe to ENMV and scab, identified 

in s'lejian, are being hnqmrated into an? crxssiq -. In 

Sidman prwirue, the variety V-24 and an Indian line selected fm the 
Intematianl Barley Yield Trial (IBYT) were planted on same 300 ha. 

Early lines M c p e d  for olina wene sent to Vietnam for 

-tian. 'Ihe swxptjbility of this gemplasm to 

-, the causal qmt of spot blotch, will prcbably prwent ma31 

uti l ization. Crosses bwx n&e during the winter with several - 
of spot blot& res is tanoeinc l~  the ERE2 frun l't?ailand and NDB112 

fmm USA. 

A new gemplasm pool w i t h  spot blotch resistarn= n u s t  be develcped 

for camtries arch as W a n d  and Vietnam, where this disease is noost 

we. 

' I h e F H A h a s b e m m e c n e o f t h e m D s t ~ r t a n t h s e c t p e s t s i n ~  

during recent years and has caused severe losses in small grains. In 

1989, losses attr- to KWA in WGS were &hated at  USS140 

mFllian. 

RHA was identified in Mexico in 1980. Althaqh present in 
f-' fields, the has not caused eccncmic losses to -can 

farmers in the barley belt of centxal Mexico. mceses amrg the best 

talerant lines identified m the first (1984) and sane winter 

1- (Brkemme) abswed with fer~er synptols under a natural 

epidsmic have d t e d  in seveml aclvaxd lines that have sane EWA 

~~ llnder field dtia 'bs.  

pie of ~eshtaxe in sane of the test lines was studied 
in the gmmkuae. In the lines G l ~ r i a / o O n r e  ((EIB81-294-5B-3Y-3M-lY-4W 

OY) arrl Ase/20Y/B.7.6.B.B., the resistanz mechanisa was determined to 
b antibiais. lblerarrm has also been cbsezved, where plant h e i w  

and were uesurd in axparism with the susoeptible check. 

A f b r  aFhid inoculatian, Gloria/Oome develcps urder infestation levels 

Umt e l y  eliminate the sucqtihle ckck. 



QPsses between resistant ard susceptible cultivars w e r e  made 

during the winter a t  CIANO to s t d y  and determine the m d e  of 

inheritance of resistance. 

Ihe resistant prents (Gloria/Cmm and Ase/2W/B.7 .6 .BaB. )  and 

the susceptible prmts (Shyri and Esperanza) were crossed in both 

d k c t i o n s  to test for mterml effect. 'lhe F1 and F2 w i l l  be m e d  

in the field and separately. In both cases, the inoculation 

w i l l  be done with greenhouse-reared aphids. 

S c m  of the M-resistant lines are resistant t o  diseases such as 

stem, leaf and stripe rust and scald. GloriUCorrre has been extensively 

yield tested arwund the world w i t h  gmd malts. All cur gemplasm is 

available upon rapest. 

Ihe FNA work reported is the result of collaborative work of 

CD!NlT -ers L. G i l d r i s t ,  P. Burnett, S. Ollhaun. and J. 

Winson. 

In southern Colmbia and northern m d o r ,  a unique problem to 

barley p?xduction is the preseme of Narim dwarf, transmitted by a 

leaf hopper Cicadulina wstusae. Ihe causal agent has not yet been 

detennkd precisely. However, resistant barley m a t e r i a l  has been 

identified in Colcwbia; these lines were  i n t r d u a d  in the program for 

nossing to ccmbine several t r a i t s  lacking in  the original parental 

material such as: resistance to  BYD, stripe rust ,  and leaf rust and 

s t i f f  straw. BYIN is also important i n  Latin America and other parts 

of the mrld. 

Eun3ue University, has conducted a survey on biotypes of the luteo 

virus present in Latin America. 'RE d t s  sha& the M V  type is 

present in Bolivia, Colmbia, Ecuador, and Peru, while the PAV strain 

is prevalent i n  Chile. Bath MAV and PAV are controlled by the Yd2 gene, 

extensively used in our crossing. W i t h  P. Burnett, CUWYT BYD 

specialist, we identified 67 advanced lines resistant to MAV and PAV in 

ar t i f ic ia l  inoculation tests of 280 advanoed lines alrrently being 

tested for their yield potential. Enxu these 280 lines, only those w i t h  

h i a s  yield w i l l  be included in the International Barley Observation 



bbrsexy (IPLW) . H-er the 67 -resistant lines, as a grcup, will 

be distributed worldwide in the ClBNW BYD screening nurseries (BYEN) .  

A major advantage of these new materials is that they carry lniltiple 

disease resistance. 

Barley is generally grown in the him plateau of MeKim in a 

mmmlture, which results in high incidence of foliar diseases caused 
by volunteer barley plants and infeded straw that ramins on the 

9TOUIY1. 
'Ihe presence of medic (Mdicaso mlvmomha) plants in farmers1 

fields is ammn. Wing the sumoer of 1989 on 1 ha of a farmer's 

field, 30 kg of P205 were applied to stimulate the gru#th of the medic 

plants. Wild oats were controlled with one application of fusilade 

herbicide; broad leaf weeds were sliced on the top with a rotary mer  

twice during the gnmirq cycle. 'Ihe medic plants developed into gad 

stands and were nut grazed so that seed would be prduced. A total of 

25 kg of plre sed was hazvested f m  the dry medic plants for next 

year's planting. The adjacent barley field (1 ha) was planted with a 

stripe rust-resistant line that pnxhcd 4.5 t/ha of grain. 

A medic-barley rotation looks pmnising, but field expriments 

should be conducted with farmers who awn animals. Next year medic will 

be established at a Mican wimental Station where research on 

sheep -g-t is un3-y. 

Variety Release 

Four National Prrrgrans have m t l y  released barley varieties 

originating f m  1~~ germplasm: 

. Australia: Yagan, an early mturirg barley. 

. Qlile: Centam, a hull-less variety. 

. Brazil: -i, a hull-less variety. 

. Feru: Bellavista. 
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Ihe main cgjective of the C!lM@r/Irn cbuum khmt project is to 

edmn= dunnn p-cn in WANA by ckvdqirg genrplasn resistant to abiotic 

and biotic stresses, inprwvirg dryland research m&k&logies, ard up.padirg 

rntianal researcfi capabilities. 

mtmnkttent dmx@ anbind w i t h  cold ard terminal stress affect4 

the cereal pra3wtia-t of the WNA regicn in the 1989/90 seaswn. In addim, 

Hessian fly, BYW, leaf and stanrusts affected sarera lat  g r a d q  arees. 

?he release of stress t o l e  durum &eat lines has 
' 4 yields 

in WNA. Irrseasg in dunnn yields in drylard areas are d e v d  mainly by 

inprwvirg genrplasn tolerance to the vari- abiotic and biotic stresses. 

2.2.2. Breeding ~ o q y  

I h e g e n e t i c b a s e o f d u n n ~ k h m t i s n a r r c w , a n d t o b r p a d e n i t ~  

made w i t h  ladnes fmn different WANA amtries ard w i t h  wild 

relatives. 

C ? x e x s  with lan3races fmn the regim given high wiority 

this seasosl; 270 crosses - lMde with parats carryirg resbbme to 
diseases, theat stw sawfly, a d  Hessian fly. 

Waty-cne crossg - m d e  in the 1989/90 season b&w€en wild ermer 

(T. di-ides) ard advanoed dunnn Mt lines to inpmve grain cyality and 

to irrsease 1-esistanm to sqt0ri.a leaf blot& irrd yellm nst. Wre than 

50% of the F, cxcsses were back-usssed to cbuum -ts to mre rapidly 

elidmte the effects of *irable traits. Sweral backcxrss gmxaticns 

to drum will be nesded to inprorre spike thnshbil i ty .  

Eighty- ~ o s s g  - IMde with Tritionn xmxcnmn to edmn= 

earliness, rust resistawe and early plant v i q r  in &nun wheat. Sixty-three 

of 87 crosses wxe backcrass cmbirnticns. m - f c u r  w i t h  



diffewrt Mil- species hen lMde w i t h  hi* yie1db-q ard stable chuum 

to increase fer t i le  tiller- ability a d  abiotic ~ ~ F S S  t o l m .  

S e v e r a l c r c s s g - a l s o m a d e w i t h ~ . ~ , T , m c h r m , a r d T ,  

dlcaxann. 

?hree chnum m t i c n s  - develcped usirg reolrrent s e l d m .  

Wrental mterial for tkse pcplaticm cam fron lamhces ( H a d ,  Jmmh 

lU-r=tifa a d  ylperanda) ard achmnced dunnn lines w i t h  hi* yield stability 

ard nailtiple biotic ard abiotic stress resistan3Z. 2he Ha& @ation 

was hardled a t  Ale~po, Syria, hhile Kperamh pcpllaticm was lMMged in 

m l l a b n a t i c n w i t h N A W o f ~ ~ m i l d w i n t e r ~ t i ~ l l ~ .  IheJemah 

lU-r=tifa p q x b t i c m  is cnssed ard nailtiplied, ard will later be sent to 

m$reb NAW for local evaluaticm ard selecticm. 

Sirgle Seed Descent (SSD) 

Fmr -tias per year are qram for each of 100 cnsses in the 

gm&xwe. ?he SSD nr-.thod is used to rapidly kmp~rate leaf rust ard 

s q b r i a  leaf b l a  res-. 

?he gta3ia-k & d m  t e c h n i p  is cur mjor selectiw straw for 

d t i p l e  &ESS tolerance in dunnn wheat (Cereal Program Annual Rqnrts 1987, 

1988 an3 1989). -is, hwaer, is m plaoed cm the ambinations of 

draqht ard heat, and draqht ard mld. Disease resistance has attainad an 

aoceptable level for the nest inprtant diseases in the reglcm. Several 

pcpllaticns ard entries have been dwelcpd w i t h  the anbinaticm of 

tolerarvzs to d r a q h t ~ l d  ard --heat stress9. In the 1989/90 season, 

inclividml plant s e l d m  ms made lnder e y  dry m-ditims (m, 
179 Inn, ard Tel Hadya a d ,  234 m) . A l t h a @  irdividml plant selection 

wasmadeat Bredatopymmidgenes fordra.qhttolerarrm, selectionwasalso 

made * q l e n e n t a r y  irrigaticm to identify pcpllaticps Wining stress 

tol- anl hi@ yield potential. 



Tazgeted acese6 for disease res- were made durirq the 1989/90 
masmi, incl* 36 cmsses for 6epUrid leaf bl-, 31 fur camm tamt, 

147forleafrust, 89forstenrust, 12forBYWarrl27withrmltipledisease 

resistrmt lines. A l l  axses hmlved at least one parent ~esisizmt to 
yellw nlst. 

At Lattakia svPt irg  were smemd for septcaia leaf 
blotch res-. sqmgatirg ani achrrmced -ti- &oi+d a high 

of resistant pcpllaticrs. lhis is a result of -1~ 

~ r e s i s t a r n e b y ~ t i n s r e s ~ f m n ~ f m n t h e  

M@nzb/meria regim an3 fnm 2. dicccmiaes, ani badamxsirg of msistant 

a c h m n o e a m a ~ t o ~ a n 3 s t a b l e y i e l d i n g l i n e S .  

For anbined resistanm to s lqbr id  leaf blot&, yell- rust, leaf nst 

and stm~ rust, f-pating pqxhtiulls were sueere3 at -1 durirg the 

sunnerforleafandstem&, f o r y e l l c w z u s t a t ~ H a d y a ~ s i I g e a r l y  
plantin3, and at Lattakia for septaria leaf blot&. 

l h i r t y f i v e c r n s s e s w e r e m a d e t o ~ t e r e s i s t a n c e t o w h a t s t a n  

sawfly. o f t h e s e 2 7 ~ ~ w i t h d i d S t e m ~ f r o a ~ .  All 

&mwd material an3 genemticns - saeer& mtuml 
attaclcsofwhatstanaawJlyatBm3aan3lklHadya. Severalfnmm- 

an3 gemxatia-6 shw& acoeptahle levels of resistarrz. 

l%enty-ninecmsses~ma&thisseasanforresistancetoWssianfly, 

d . rq res i s t an t&nnnvar ie t i e s f run the lber ian~ ,  SUchasJavardo. 

-if& nosses w i t h  resistant bread whats were also to 

iruxprate the mny available gerrs for m i a n  fly =istanZ into dunan 

*t germplasm. 

~ o f t h e l i m i ~ s a n n e s o f r a s i s t a n c e c n l y f i v e c m s s e s f o r ~  

resistance were made this seasll. Onllabxaticn w i t h  the NUS 

cqhsized i&kifiyirg resistant D. Selezth for the Ihrssian &eat 



a@id ua6 made in -@;ins pcplatirna &rhq the amrrer at -1, 

Uhrm. Prelimhazy resu l t s  aqgest the possibility of resistant 

~ i n & n l m w k a t .  

lhis smscn rainfall in Syria was d y  trJo thirds of the laq term 
m. L o w m i n f a l l ~ a n b i n d w i t h s e v e r e w l d d d n u $ k ~ t h e  

wgztative stage, fmst &rbq anVrsk, ad a lcng pericd of hot 

bdn3the:Epcdu&1vestage. ~ ~ d m g h t s t r e s s ~ d h i q t l  

e m p h a m p i m t i o n d e n a r d w s ~ n e a r t h e e n d o f ~ i l .  Meangrain 

yiald at the dxy site (Em&) was bela- average. Table 28 shms the average 

grain yield (m) in the advanced c k m  yield trials d the precipitaticm 

(mu) at Ih-eda fee 5 omsedzive seasas. 
Avxags grain yields of the advanced yield trials in 1989/90 - d y  

34.3% of the Syear average with yields rarqirg fraa 35 to 1420 @/ha. 

~ ~ d w l d ~ t h e m n t h s o f J a r u a r y d F e h r u a r y c a u s e d u q ~  

failure at the Bouider station. 

W e  28. Grain yield (m) of &mm mt lines in zdvawd yield 
trials (ALlYl') a r n d  &all (mu) at Breda for 5 v. 

Qain yield 
Season 

Hem w. HauEmi 



Table 29 shows the perfonram= of the rrwly identified p m t y p  Qmabi 

17 Over three seasas. In 1987/88, w k n  c lk t ic  &ti- nere favorable 

Table 29. Wonram= of Cnuabi 17 ard Haurani under dtylaxl 
caditicrs in c q e r k n t a l  s t a t i ~ s  anl farm field 
verifiaticn trials (Fnrr) in 1987/88, 1988/89 ad 1989/90 
in Syria. 

1987/88 1988/89 1989/90 
Variety - 

B c l l i d e r B r e d a m r n  m 

anrabi 17 2420 4372 3469 1118 1161 
Haurani 1521 3022 2828 981 1050 
amabi 17/ 159 144 123 114 110 
Haurani (%) 

LSD (0.05) 628 539 160 113 - 
(%) l3 8 9 l7 - 

No. of sites 1 1 10 8 10 

* F n r r ' s ~ ~ i n l m ~ a l l a r e a s w i t h l e s s t h a n 3 5 0 m n i n  
1987/88, and less than 250 mn i n  1988/89 ard 1989/90. 

and yields abwe avemge, cmuabi 17 artyielded m. M i  17 

also wielded Haurani, a widely grwin lardrace in dty areas, in the 

less favorable seasols of 1988/89 and 1989/90 dxm cold and drcqht 

affectea plants during the vqehtive stage. In the 1989/90 season 

fxxst caxrred b i n g  anthesis ard heat an3 dragtit  mxm-33 b i r g  

later m v e  stages. Ihe pxfonmre of Cnuabi 17 slqgests a 

Trait Asaiaticm ard Heritabi l i t ies  un3er Dry cmditias 

Um?er Mdikmanem a&imntd drylard caditi- grain yields 

wxe highly related to earliness, fertile tillers, p imde lerrgth ard 

m m b r  of spikelets/spike for the last W omseative years (Table 

30). ?hese &ts -rate earlier firdirgs ( N x h i t  ard Jarrah, 



1986). m a t i -  qah yield, rrndmr of )rernels/spikelet, 

an3 leaf mllirg, hmeier, varied fmn season to season. 

Ihe m a n  to grain yield variability was pE&ctd largely 

by f e r t i l e  tillers for the 1987/88 and 1988/89 seaso~rs, an3 by pdun2le 

lergth in 1989/90 (Table 31). lhkr m'-' - -tress and a c m s  all 

seasars plant hei&t, nmker  of -/spikelet, days to antI=sis, and 

early plarrt vigor - the test yield pE&dors. 

Table 30. U a t i c n s  t e b ~ ~ ~  Fpain yield & dry d t i m s  and - -iolqical traits in two seasa~ls,  Breda. 

U a t i m  Coefficient 
T r a i t  

1988/89 1989/90 

Plant vigor' 0.51 *** 0.11 n.s 
Days to anthesis -0.53 *** -0.53 *** 
Days to m t m i  tv -0.36 ** -0.09 n.s 
Fer t i le  tillers 0.33 ** 0.64 *** 
-e hqthl  0.27 * 0.67 *** 
Spikelets/spikel -0.23 * 0.48 *** 
Icernels/spikelet 0.01 n.s 0.51 *** 
Ieaf rolliq idex' 0.44 *** 0.02 n.s 
Plant height (an) 0.02 n.s 0.60 *** 
1000-kernel wight (g) 0.01 n.s -0.08 n.s 

1 scale 1-9, 1 = low, 9 = hi* 
n.s: llDt significant a t  5%, *,**,*** significant a t  5, 1, ard 0.12 
levels, resp%3dvely, n = 210. 

Table 32 shmrs the bmd sense heritability and genetic 

advance for qain yield and other traits in two seasors a t  Breda. 

High values for both - faud for pdumle lergth, 

f e r t i l e  tillers an3 spikelets/spike. Days to anthesis had high 

heritability h t  low genetic a3vame. 

Ferfo~nce at Breda of Pmnisirg Dnrna hheat m i e s  in the W@u& 

Fagiw. 

aonisirq mtrias in the mghrd~ regim had an average qain yield 

at of 460 )al/ha O ~ ~ E C I  to 494 kqh3 for pronisirg 1- in West 



&ia. Asscciaticn of grain yield with ather traits was similar in both 
(pcupj (Table 33). 

Table 31. Trait (%) to grain yield variatim I.UX& dry 
mdit ims,  Breda. 

%-m 
nait 

1987/80 1988/89 1989/90 

Pertile tillers 32.34 38.10 5.94 
m e  leqth 6.63 0.72 40.51 
Plant height 5.99 10.52 0.40 
@ikel&/spike 0.51 3.78 0.00 
lemds/spikelet 5.27 1.37 3.25 
 day^ to anthgb 4.26 1.50 4.50 
nilys to mabxity 1.48 2.28 1.43 
Plant vigcar 2.17 2.04 0.72 
Leaf rolling - a.m. 1.59 0.03 0.03 
Leaf rolling - p.m. 1.07 0.00 0.00 
1 O O O ~ w e i g M  0.94 0.02 0.43 
Leaf-- 0.78 0.01 - 
Total 63.03 60.28 57.23 

Table 32. Writability aml expected gen&ic xWame (%) of grain yield 
an3 other baits urder dry d t i m  in t w ~  m v e  
seasons at &&a. 

~ G z n e t i c r r c h m n o e  
Heritability* (% of pqmlatial  mean) 

Tmit 
1988/89 1989/90 1988/89 1989/90 

Plant v* 
Days to anthgis 
Fertile tillers 
Feduncle 1- 
spikelets/spike 
l@mzls/spikelet 
csain yield 
Leaf rollirg bdex 
Plant height 

mud sense heritability. 



IlrrJew, w k n  the * " ticn of each trait to yield w a s  

analyze3 (Table 34), gtain yield of pmnisirq lines i n  the 
regim could be a a n m t x d  for by fer t i le  tillers and early plant v i m .  

In the - of pnmisirq lines in West Asia, p3m=le lenqth, tillerirq 

and maker of days to anthesis the mDst inpcntant d c t c m  of 

grain yield. Al- sufficient genotypic variability i n  knth 

-ti- exists and traits differ in their o n t r h k i c n  to actual 
grain yield, rn mjor yield differenoes - f& the t m  

p q u l a t i m  (Table 34). Mare data cuer sites and years are needed to 

verify these results.  

Table 33. C o ~ t i c n  a t  Breda of grain yield w i t h  sane 
m@qhysiolcgical traits in Nx$r&- and West Asia- 
sel- lines, 1989/90. 

Trait 

Regicm of selectin - West Asia 
(n = 40) (n = 56) 

Leaf m1or 
Plant v i m  
mys to anthesis 
mys to m M t y  
Plant height 
F'ertile tillers 
m e  1- 
Leaf mllirq - a.m 
Ieaf mllirq - p.m 
spwets/spike 
I(ernels/spikelet 
Csowth habit 

n.s  = not significant a t  5%; *, **, *** significant at 5, 1, and 
0.1 % levels, Eqxctively. 

Table 35 skmi -ti= values for trait q - i c m  un3er 

rainfed axditims a t  Tel (234 mn) ard m d a  (179 n) in 1989/90. 
b b s t  traits were affected by nw- stress. Leaf color and leaf 

rolling were irn-easej by t h  arset of misture stress, ~e plant 

viqx, nmrber of days to anthsis and mabrity, plant height, fer t i le  

tillers, pdmde lenyth, spike cqm-mts, and grain yield - 
- b y '  1 nrp i shm?  stress. 



W e  34. Cckltributicm of different traits (%) to  grain yield in 
ard West Asia sel- lines, Breda, 1989/90. 

m West Asia 
(6 s i tes)  (6 s i t s )  

Fertile tillers 
Plant vigor 
Days to anthgis 
Day to mtur i ty  
Spikelets/spiJce 
Kernels/spikelet 
Ieaf rolling - a.m 
Leaf rolling - p.m 
-le 1- 
Plant height 
Leaf color 
c;rowth habit 

Trait Association ard Heritabilities under Cold W t i o n s  

Grain yield urder cold arditicms ws asscciated w i t h  f e r t i l e  

tillers, cald tolerare score, plant k g h t  ard spikelets/sp&e (Table 

36) with f e r t i l e  tillers rrakirq the greatest o m t r M c m  to yield 

variabil i ty in 1987/88, 1988/89 ard 1989/90. Cold tolemnx rat- 

s k w d  high heri tabil i ty (0.92 in 1988/89 ard 0.76 i n  1989/90) whi& 

w e l l  with those of actual yield under cold (0.92 in 1988/89 

ard 0.82 in 1989/1990). Sufficient genetic variability exists in the 

adMnced dunnn &eat e a t i o n s  to pezmit ~ a l ~ ~  by 

selectirg suprim genotypes for  cold oxlitiolls. 

~oint shdies betkRen the dunm~ bre4b-q project a t  Ale~po ard the 

University of m i m  shcw that spike developrerrt closely related to 

w i r r t e r  t qxxa tx~  patterns. Slow spike develcpmt in w i n t e r  shaJs a 

strmq associaticm with cold ard fi-nst toleraruz. 



'hble 35. -ism of trait r w . s i m  at dry sites in Breda (179 
W) anl !Lkl Hadya (234 W )  , 1989/90. 

Mean 

Trait 
WHa'a 
Rainfed Breda 

- 
% 

Leaf ~ 1 a  5.24 5.51 +5.15 
Plant early v i q r  6.46 6.15 -4.80 
Cays to anthesis 123.10 116.94 -5.00 
mys to maturity 150.31 141.46 -5.89 
Plant height 41.60 32.13 -22.80 
Fertile tillers 3.23 1.87 -56.43 
Rxlurcle length 1.75 1.68 4.00 
Leaf rolling - am 1.47 4.47 +202.72 
Leaf rolli.rq - pn 5.18 6.46 +24.71 
Spikelets/spike 1.75 1.51 -13.71 
wmels/spikelet 1.25 1.12 -10.40 
Qain yield 1.25 1.12 -10.40 

H.h#l lx3pEi~frequent lyoocur in theWterr -dry-  

of the regim dur* the gracing smsn. Iluum Wt of WUSL is 

expcsed year after year to high lx3pEib.1~~ the gmin fil l ing 

period in scrne -. Drought effects are frequently m t e d  by 
high lx3pEitues. Fertile t i l lers ,  early plant vigor ard days to 

anthesis appear the best predickm of grain yield after 3 years 

for heat stress ( W l e  37). There is sufficierrt genetic 

variability for inpcatant & d m  traits in cur gerrplasn (Table 38) 

to anticipate yield irrprovarent tkuqh selectim u d e r  heat stress. 

2.2.5. P z r i d i q  for Yield Stability 

Stable varieties are a p-ite for achieving d i a b l e  

prcdctim in WLWL. ?he Wterranean 6zylatrl arditims in WUSL are 
d'madeized by high ~ t o - y e a r  a d  sitetosite variation, 

m a h r l y  with respect to pmcipitation d w h u - e  extrenes 

(Na&it an3 =ta, 1986). Climatic f lw3dnt ia -s  w i t h i n  an e n v w  



lsble 36. anxehtim of grain yield with scam m@qhysiolcgical 
traits mx3er cold -tias. 

comelatim ooefficient 
hait 

1988/89 1989/90 

CDld tol€mUv2 0.827*** 0.459 *** 
mystoanthesis 0.073 n.s 0.373 *** 
rayS b llE~turity 0.191 * 0.374 
Plant v i g x  0.159 * 0.184 ** 
=ant height 0.417 ** 0.508 *** 
Fertile tillers 0.714 *** 0.807 *** 
Spikelets/spike 0.371 ** 0.561 *** 
-/sP~? 0.077 n.s 0.430 *** 
1 0 0 0 - m  eight 0.158 * 0.173 * 
Rdmcle l e q t h  -0.086 n.s 0.545 *** 
n-s.: mt significant a t  5%; *, **, *** significant a t  5,l ard 0.1% 
levels, mspctively. 

oscillate Arm shessed to very fmrcnable oaditicns. Stress tol- 

nust he ansidered in variety &ve.lqnmt for the ~ t a m m x m  dryland 

an3 sinultmemsly resparsiveness to ~ ~ l y  favorable seasms 
is E e s s a ~ ~  @kchit, 1989). perf- wer a rarge of 

envimments pnxides a masue of yield stability. Several b e  

lines have perform3 Wl in regicnal yield trials acmss wN.4 (Wle 

39). ?he perfomw-a of 5 lines sel- fur hrpnx~4 yield ard yield 

lable 37. Cm-mlatim of grain yield w i t h  sane mq3qhysiolajial 
traits urder heat arditiccs, Tel Hadya, late plantiq. 

Early plant vigx 
mys to -is 
spikelets/spike 
mnels/spikelet 
Fertile tillers 
m e  leqth 
PI& hei* 
1000-kernel u=igtIt 

n.s: mt significant a t  5%; *, **, *** significant at the 5, 1 and 0.1% 
Iwels, mqectively. 



stability across the Wcn is sharn in Wle 40. Zhe lines FXad%Xa, 

Qmabi 5, Belikh 2 an3 LB)ci possgsed grain yields similar to Cham 1, 

a -,im coefficient close to ane, a sand1 dev ia t icm fmn 

-,im and a him d f i c i e n t  of & t e m i m t i c m .  

Wle 38. Heritability ard expzt& genetic (m) of grain 
yield an3 other traits under heat &E5S  ocpditiors, Td 
m, late PW. 

Heritability (5%) 

1989/90 1989/90 1989/90 1989/90 

Gmin yield 
Fertile tillers 
Plant v i m  
mysto*is 
Plant height 

Yield stability tmkr lcw rainfall was assmiated minly w i t h  

dma@t tol-. 'I!&z is reflected by the perfonmxe of Cmrabi 5 

lader varying c lh t ic  d t i a - s .  Yield stability is also associated 

w i t h  plant vigor, leaf mlling mdanks, tillerirg, earliness, leaf 

-bre, pe3mAe length, plant height, mmhr of spikelets/spike 

an3 grain yielding ability. ?hese results r;u39est the utili ty of the 

mytical for sel- varietig for dry areas. 

In the rrdxate rainfall areas of the H+r& regicm, where a 

Mal of 9 trials were grcwn by mti& pmgans, the cultivars Cham 

l,CZraabi3, ~ 3 / T e . l l 7 6 a r d C m r a b i 5 - t h ? m o s t p ~ i r g d u n x m  

-. In W e s t  Asia Omabi 5, Sabil 1, Bradvxla and Gedifla were 

the h i m  perfomhq gerotypg amrq the entries included in the 

ICJYFMR. Seeml ruw pmmkirg for hath dzy and mxkrate 

mall areas were also selected by NARi f m n  the chuum cksematirn 

nnseries. 



Table 39. H- of durun b h a t  lines in different ' Itsard 
mmtries of WLEIA, regimal dunnn yield trials-lm rainfall 
(RDkT-IR) , 1988/89. 

Highest Site Site 
yidditq nmn No. of entries 

site/- erhry yield yield LSD yielairg higher 
M A =  (Mb=) (MA=) (Mb=) w s i t e c k k  

lk4lafa-c (m 
Di- ('I\lrkey) 
S . Bel-Akes (Algeria) 
Gel- (Syria) - (Mo-) 
m-lal- (m) - (=an) - (Liby) 

anrabi 5 is being tgted an large scale in W i a ,  Algeria, ard Syria 

an3 has been r e l d  in i4xcam &e to its high yield ard gmd stability. 

In Syria the cold tolerant gerotype Lahn has exreeded a yield of 9 t/ha in 

large scale m-farm testing in hi* rainfall ard irrigated areas of the 

aanrtzy. 

Table 40. 

Eaacimm 
Chaabi 5 
mikh 2 
mki 
Cham1 

Yield performme an3 stability of durum Wt lines in the 
WANA +cm, FDfFIR, 1988/89. 

Deviatirm 03eff icient 
Mean yield Idegressim f m  of 

(IElm) mff ic ient  regressim determinaticn 
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Weather at Wing the 1989-90 m q  season is lep3lted in 

the i n k a k t i o n  of this Anrnnl mrt. mtersive dmqe by Wt, cold 

an3 frOSt wre also reported in other dry are3s of West Asia ard North 

Africa. Because of this, w present data an propess made in &velaping 

and identifying gerrrplasn with to1- to thge and other inporbnt 

a b i o t i c s t r e s s g a r d a l s o i n e n h a r c i n g d i s e a s e a n 3 ~ p e s t r e s i s t a r r e  

in an gerzrplasn. lkscribed are a d d i t i d  breedirg tdmiples 

incozporated into the prq-r.am to enhance breedirg for rainfsd 

lk2itenarem envirimmb. Finally, 7 is reported tmard 

identifying gernplasn w i t h  the naticml pmpams of West Asia ard North 

Africa ard the p3tential inpact of this w l a s n  m crop s u s h h b i l i t y  

within the region. 

DJring 1990, the m / I C A R W  spring bread wheat bredk j  project 

a@asized the dwelqmmt of ~~, adapted gerrrplasn for the variable 

ard q r d c t a b l e  envinrPllents of West Asia ard North Africa, w i t h  special 

attenticm to rainfed ard 1-rainfall areas (less than 400 mn araual 

minfall). Table 4 1  pre' the list of reear& priorities by 

apoecological zone an3 a0md .g  to the inpOrtan=e of the stresses fand 

in ea& area. A detailed description of these hu urmes was report63 i n  

ICMUA's 1988 annual rep3rt and includes meal area, pnxkticn, 

and the mjor strssss respcnsible for mbzed yields. 'he lw rainfall 

envhnmmts of the regim reaeive h i m  priority. 

this year ws directed tmm.3~ b- ard identifying 

parental material p=sssing high grain yield and stability with to1- 

to abiotic stressg such as terminal m t ,  cold and terminal heat, and 

to biotic stresses slYfi as yellw rust, septoria, oamm hslt, sawflies, 

Wssian fly, suni tug ard Wds. 



A t t m t i a l  was also g i m  to ckrelcpirg and verifyirg ke&hq 

mtk&logiffi. ?he sirgle see3 desoglt (SSD) mtkd was to 

-Y e .-' to specific plalitative traits sxh as yell- 

Iust an3 Hessian fly. bbltilcmtim testirg a n t b ~ ~  to be a useful 

salecticn straw, a .  -is was plaza3 al t h  selective exp1oitati.m 

and use of d c  material  incl* lanlraoes. 

Table 41. List of researrfi priorities for bmd h t  inlnwerpnt. 

EPeedirg 
Yield 
Yield stability 

Sh-esses 
'-%@ 
81d 
mat 

-1cgy 
S e l d a l  neuals 
mtilccatial testirg 
latrhaag 

-logy 
Faliar diseases 
Seedbolnediseases 

-logy 
=pests 

rrpmmy 
Fhysiolw 
Quality 

m = IK&rate rainfall with nu32rate -hue 
m = lw rainfall with lw tapem- 
L = low; M = nrdium, H = high; VH = Very high. 

In close collabratim w i t h  the mio log i s t s  a d  c q m n n k k ,  special 

efforts - made to evaluate the anumt of genetic variaticm for 

desirable apmanical or @ysiolagical traits available within bread Wt 

larrlracg. Cmpemtial also c m t h u d  with ather disciplines within th2  

081-eal R c q a m  sufi as biotedxdcgy ard Fpain qnlity. 



The M q  strategies Uses in c u r  prcgam have ken wished 

-(OrtizFerrara,G.dDeghais,M.,1988.OrtizFerrara,G.,&. 

a1 . , 1989) . !h lpsject has iderrtif ied genetic mterial with toleame to 
v a r i a ~ ~  StreSSg k h i c i ~  is nrde available to the m t i d  pmgang of the 

regicn for use in their rn breeding prqrants. 

Table 42 presents the mmbr of bread wheat lines identifa ard 
di&.riht& as crossing blocks to mticnal pmgang in m during the 

Table 42. NLrmber of bmd %hmt lines with desirable genetic 
traits dMriixItd to mti& prqmns as gEnetic 
staks &irg the last five years. 

High yield and stability: 

Abiotic stzess resi.sbre: 

rnld 
-- 
T e r m h l  heat 

Biotic stzess resishme: 
Yellcw rust 
IeafNst 
StanNst 
S@xia leaf b1otd-1 
a m n r m m  
Paleat Stan sawfly 
Hessian fly 
Selected landraoes: 

Em& nrakirq qnlity: 

12 25 25 27 22 111 
9 7 9 18 12 55 
7 5 18 19 12 61 

last five years; the c 3 3 j d v e s  axe being to -ize cxlr heeding 

activities ard allm mticnal prcgrans to take nore 1.-ibility in 

genera- sarroes of genetic variability. 



Z;ugetirgcrosses i s a  funbaoaRal staatesyofthe sprirqbreadwheat 

d e c t .  Table 43 the nrnber ard type of crcssg mxks 

dairgthelastwv, ~ ~ a b c u t 1 4 0 0 c r o s s e ~ ~ ~ , t D c C p e  

w i t h  the micus qnxlimatic d t i m  of WLWL w i t h  special attentim 

to stsgses psvalent in the lcwxainfall areas. 

IXnirq the last tm yews, aba& m third of these crosses rn 

aimed at abiotic stress resistzune, a'e third for biotic stresses, ard 

abaR 213% - cmsses w i t h  sel& hnkac&z oJllected in the regim 

bhi&hadteenwaluate3.forw rtive yeafi * tenainal amqht, 
cnld ard disease pressme. Genetic variability was high auuq  these 

lz&raes for several mqblogical or Plysiological traits evaluated umkr 
termindl stress cn-ditioczj. Similar results wre obtained by I\owedo 

(1989), mrkbq w i t h  dmm r*reats. We feel that this type of gernplasn can 

be exploited to  &velcp lines with him level of s h x s  resistare. 

S q x q a t h q  m a t i -  originating a t  ClWWT/Xxim are also 

utilized. k u n d  6M) to 800 F2's of three diffexmt types (F2 

-, F 2  Seni Arid, arrl F2 wirq x Winter), are -ved fmn 

Mexicn every year, pruvidiq adaitianl sumxs of genetic variability, 

q i a l l y  for b d t s  Sufi as grain yield poterhial, disease resistarne, 

and -id m i t i v i t y .  

2.3.5. & Ab- Stress 

Tednal -, osld, ard terminal heat are the main abiotic 

stresses responsible for m3re3 yields in the d n f e d ,  Wtermnean 

m' of the regim. In selectiq ard identifyirg gemplasm w i t h  

tolerance to these stressg, nultiluatim test ing is utilized a t  twD 

different levels: (1) intematicnal nultiluatim test-, in khi& data 

frna 50 to 75 locatia-6 in the q i m  is cbtaind the 

C l W W T / I m  interxitiad mrseries systw, ard (2) regicnal 

nultilccatim testing, oasistirg of five diffewh em' 4tS in Syria 



Table 43. W&er ad type of cnsses made for the last bu 
years in the bread &sat m i r q  pmgrm. 

aos sg to t a l c ro s sg to td l  

Abiotic stress tolerarrm 36.7 36.8 - -t 192 204 
Oold 146 230 
Tendmlheat 139 105 

aioticstressresistanoe 35.2 36.0 
Yellw rust 125 106 
IeafNst 42 152 
StmtnSt 39 30 
Sqt0ri.a leaf blotch 112 120 
f.hmrnhnt 54 45 
Wleat Stan smJny 86 75 

Breaa plality 98 7.5 102 7.0 
Special plrpcse 

Sel- lanlracg 268 20.6 296 20.2 

Tbtal I301 100.0 1465 100.0 

and Ebamm. Tin= l a t t  ,ti- the hub of the saeenhq program i n  
&ich sqmjzptirg e a t i c m s  ad advanced lhes are tested ad sel- 

different nuidm-e ad t%tpram d t i a S .  

Ihe yield 1 4 s  of 216 a%arcd bread wheat lines tested for thu 

e v e  years in three of thge em' ' are s l m  in Wle 44. 

Both years - extrenely dry a t  Breda (EPE-less  than 200 mn m a l l )  a 

l-tim to screen qemplasn for terminal druqht resistance m3er 

la# fer t i l i ty  d t i o n s .  S W a r l y ,  hi* t a p e n a m  ad nuistajre 

availability - also ocrstant in bath yeam at the ' tm-  
Iate P- (TI-IP),  a sinulated env- u s d  to screen for terminal 
heat stress during the 'lctive pericd. Ebr both BR d M-IP the 

gmin yield of the top performing line, the man of the best ten 1- 

arrl the man yield of all the lines in the trials were svbstaneially 

hi@vx c k i r q  1990 while the man yield of t h  laal cfiec)Ls were d y  

sligtltly higher than the &(US year. !Ih& suggssts that pxKgm= is 
m& to hprme yield m3er teminal  dmqh t  and heat Stress. 



Ihe yield levels of the 216 lines eval- at the cold-pmne 

,rt Tel Hdya Early Planting (W-EP), are also shxm in Table 44. 

Ihe yield levels, incl* that of the local cfiack, w x e  s k d a t h l l y  

i n  1990 aver the previols year. As mnticned in the ht rcdwt im,  

the uxp, gpecially early maturirg -lam s u f f d  fxd damge f x m  

ulree days of ahzem ~~ d d r q  the -ve period. lhis 

ram event, cccurrirg onoe every 50 years or less, ccuplerl w i t h  me fad 

tint the trials - grarn * less mishne than the year kefore, 

e@ah the sharp dmq~ in yield level. 
In qite of fnxt dzoMge, several lines - identified that had 

hirpler yielas than the local ad inprwed d-ezk. Wle 45 presents two 
pmnisirg lines sharin3. a yield advantap of 5 to 12% wer the lccal 

cfiack, ard of 9 to 18% c ~ e r  the hqxwd cfieck. lhese ad other lines 

have been included in the crcssiq blocks far further use in i3-e c-a~ssirg 

Wle 44. Trerds in yield lRlels of 216 advanmd M wheat lines 
w e r ~ y e a r s a l z l t h r e e e n v ~ :  ' lkdmlmt 
(ER); !I&dml heat (WLP) ; ard cold Stress (M-EP). 
k 2 v a x d  bhsat yield trials 1989 am3 1990. 

G r a i n  y i e l d  (la!fha) 
fiw Ave. of best Ave. of all Ave . 

yieldkg line ten 1- lines local check 
Year 53 W I P  M-EP ER W I P  W E P  BR 'M-IP M-EP BR M-IP !U-I-EP 

ER = E2xda (< 200 mn in both years) ; M-LP = Tel &dya late plantirg 
(-1- i r r i ~ t i c n ,  300 mn); W E P  = Tel Hadya early planting 
(-1- irrigation, 480 w in 1989 ard 350 mn in 1990). 



rable 45 l t p  perfcmhq lPead & m a t  lines umk wld/fmst stress 
c u d i t i ~ ~ s i n a r r p a r i s c n t o t h e l o c a l ~ ~ ~ .  
PlPliminary ard ahmnoed yield trials 1989 ard 1990, 'lkl 
Halya, Syria. 

flor/hal % % 
Mgree 1989 1990 Aw. L.C. L.C. 

'I;lhles 46 ard 47 p=sent five mirg bread Wt lines with yield 

a d v a n t a g e w e r t h e l f x a l a r d ~ c f i e d c j u m k t e r m i n a l ~ a r d  

heat stress. The tcp line in eed.1 table is a &te for testing in opl- 
fann verificatim yield tridls in Syria. Nesser, an advanced bread khmt 

line used as the hprwd cfreck in a x  dmugM trials ard a carddate for 

release for the la+-&all areas of t k  camtry, was i&ntified thragh 

thisbredilqsdlime. 

lbe n a ~  &te lines were & v e l q d  followirg the nodified bulk 

of sel- used for the last 8 years by +&e  nog gram (Ort iz 

Ferrara, G. an3 D s # d s ,  M. 1988), an advantage for this  

-. 



W e  46. Gtain yield of a prcdsing h t  li.IIE? mder 
ixminal a x d i m  (< 200 mn) . Preliminary 
and advanced y i e l d  trials 1989 anl 1990, Breda, 
Syria. 

m v i e l d  % % 
mgree 1989 1990 AVg. I.C. L.C. 

mxipk ( l o c a l  d ~ c k L . C )  750 1250 lo00  a4 100 

!I'rial~llean 643 1206 924 

Table 47. Perfonmrce of pmuisiq b r d  wheat lines * 
b m i r d  heat stress d rechrmd mistme -ti- 
(< 300 mn). Pdvanced wheat y i e l d  trials 'Ikl Hadya 
late plantbg, 1990. 

Gtain 
y i e l d  % 
(kgm) I-c- 

FLX/H%W/6/WA 4767/39lJ/56D.81-14.53 
/3/1015.6410/4/W22/5/~ 
ICW 84-0074-osAP300LY\P300LBAWL 

WZ///QJD 67/pj 62/3/VEE 
ICW 8 4 - 0 3 2 0 4 2 A P 3 0 0 L ~ 3 0 0 L 1 A W L  

~ / S W / / K E A  
ICW 85-0665-02AP30QAP300GZAPOL 

W 4 / x v z / 3 / W W / m / E L  GW//SN 64 
ICW 8 4 - 0 3 ~ 3 0 0 Z r 3 A P - 3 0 0 G Z A P O L  * (InFapved d l e 2 k I . C )  

% 
L.C. 

Rial - 1270 
745 

28 



Evaluation of disease &an is based on the use of miltilaation 

te&hql the ncdified bilk mtkd of selection, artificial inoculaticms 

Urder close capxation w i t h  plant pathologists. Ihe disease resistance 

level in bread wheat gernplasn has inprwed w i t h  entries in the 

wheat cksexatian lllrsezy for mdexate xainfall areas n a ~  having inxasd 

resistdme to the nmb foliar diseases fand in the q i a n  (Table 48). 

IQrtkm efforts are needed to raise the level of sepbria t r i t i c i  b1otd-i 

resistaxe. M x e  infomtion is preserrted in the pathology section of 

this report. 

Table 48. mvels of disease resistarrz in the CDWT/ICARDA 
wheat ckelwation nusery - ln3erate rainfall aKeas 
(KN-MR) 1988-89. 

Rusts Septoria leaf blotch 

No. of entries No. of entries 
YR IR SR class ST 

C+5 94 82 54 0 0 
6-10 2 7 21 1 0 
11-15 0 5 7 2 0 
16-20 2 1 7 3 9 
21-25 0 4 4 4 45 
26-30 0 0 0 5 36 
31-35 0 1 1 6 10 
36-40 0 0 2 7 0 
> 40 2 0 4 8 0 

9 0 

No. of 1 7 4 5 
locatiat= 

X I  = m f i c i e n t  of infection. W, IR, SR = yellaw, 
leaf ard stem rust l?sqedAvely. ST = sepbria leaf blot&. 

The utili ty of ~ c u l a -  traits as selection criteria in a b r e d r q  

p u p a m  deperds on the ease ard cost of the reliability of 



m- aIKI genetic wrkbility available for that trait. 

et. d., 1974, W t e d  that infonmticn to guide plant tnesdezs in 

&velcping hi@-er yielding varieties by sel633.q for Specific 

&siological traits an tml l i ng  stress residams was not available. They 

reoamPlldEd clcse e m  betwen ~ i o l q i s t s ,  Fhysical scientists 

4 plant ke4a-s in defining stress related traits, in dkowerirg 

genetic variability fc r  these traits axl in ~~ desirable traits 

into new varieties. 

Ihe b " /FtnFiolcgical to abiotic stressg, inzlu3i.q 

f o l l m  by the pmject to ickntify easily msumble  traits 

associated w i t h  yield lnder sh-ess d t i c n s  ard the amwh of genetic 

variability available for those traits, was in Ortiz F'ertam et 

al. (1989). In that StLdy, 11 m@mlogical, @ysiolcgical w o r  

Table 49. Genetic variaticn anmg M Wt l ardnes  for 
several mqhlcgical and Fhysiolcgical characters 
evaluated lnder terminal - stress (183 m). 
brdmxs yield trial 1989-90, ERE&, Syria. 

anmcter q .  - - GCV 

csain yieM (m) 11-77 133 585 35.7 
csaJul habit (Qi) 5 1 3.3 14.2 
M k I  vigor (SV) 5 1 3.0 20.9 
bdf rolling (IR) 5 1 3.2 22.3 

159 138 150 1.5 
to maturity 185 167 176 0.8 

Plant height (an) 50 25 35 18.9 
I"rcst re~istance Saore (ERS) 5 2 4.0 12.1 
Ie23 w'J= ("3 37 32 34.9 3.2 

n = 96. GCV = gerntypic coefficient of variation. Sale for SV, 
I.., art3 m: 1 = lw, 5 = him. a: 1 = erect, 5 = pmdxate. 

wlqical traits - us& to evaluate 84 bread wbeat lines 

& tenainal -, b m h a l  b a t  a d  cold stress ocnliticrs. 

Irneasea leaf mlling, lcrger pdmzle leqth, i m x e a s d  plant height, 

w l y  k d i q  and maturity axl possibly him n m b r  of t i l l e r s / m 2  play 

an inporbnt role lnder terminal dm.qW and heat stress. (hnversely, w i t h  



the of leaf tmpemture, all otbr &ara%ms resparjed 

diff-y under ~ l d  Stress. also d u d e d  that the 84 lines have 
sufficient variability for these traits to warrant  further shdies for 

their us2 as S e l e  tools. 

Dxing 1990, spzcial efforts hem made to evaluate d identify 

a d d i t i d  saxes of genetic variability for -related traits 

available in M a t  lardraces collected in West Asia ard North 

Africa. Tahles 49 anl 50 d i n n  that  enx# variability exists amnq this 
type of material to guarantee its exploitaticn anl use for stress 

resiStanm hreedirg. As mwticned earlier  in Ulis rxpxt, abaR 20% of olr 

c-rrossh pmgmm is hvolverl in this hqxm¶mt aspect. 

Table 50. Genetic variaticn amng bmxd hhmt larrhaces for 
several mxpnlogical d @ysiolagical 
evaluated under mld  stress. Lamhces yield trial 
1989-90, Wl Hadya, Syria. 

Gra in  yield ()qCma) 
Qmth habit (GH) 
-irs vigos (SV) 
Leaf mllirq (LR) 
mays to headirg 
mays to mtur i ty  
Plant height (an) 
Fxst  resistance (FRS) -- ('C) 
Tiller* (1 mt r )  
-e lergth (an) 

C(N = gamtypic coefficient of variaticn. M: 1 = erect, 5 = 
prcstrate n = 96. scale for sV, LR, ard FIZS: 1 = lm, 5 = hiqh. 

Wle 51 omfirms UntcareN and seleCtiveusenostberm3e of this 

type of gerntic material due to him levels of yellow rust slrsaeptibility 

exhibited by mst acoessiati bath in the seedling stage (plastic base) 

d a t  the achiLt stageurder field&-. 



'Table 51. Levels of yell- rust r e s w s w c q t j b i l i t y  i n  76 bread 
wh2at lanazacg evaluated * plastic hcuse (se2dliI-q) and 
field (adult plant) d t i m .  Tel H&a, Syria, 1989-90. 

No. of entries 
D i s e a s e  reacticn Plastic kuse Field 

2.3.8. Pmzedbq fm H~@I  Yield at13 Stability 

Table 52 presents f a r  pnisirg bread wheat lines that  have 

perfozmd hell acmss 16 dry loatim (200 to 350 mn) in eight differerrt 

auntries of M. N e s e r ,  the iXpIwed bread wheat d - s k ,  mnthced to 

shaJ gmd &aptation and is currenlly m&r l a q e  scale testing ard/or 

rmltiplicatim in Jordan, Syria, Algeria, a d  IW-. 

G a k m ,  a crcss beheen an AusMian (W-4 33) ard a mean (Vee ry  

s t )  line, was selected, evaluated, ard d i s t r W  tD r e g i d  ~ t i d  

~ a ~ - ~ r a m s  ~~IUS#I this system. Wle 53 skws its p e r f o m  in eight 

different dry l c c a t i ~ ~ s .  GaMm sbds an werall mean yield advantage of 

38 8 over the naticnal check, a widely grown conrercial variety a t  ea& 

l aa t i cn .  Its yield superiority - the m t i d  d%xk rarqal fmn 9 % 

in Rabbah, Jordan, to 108 % in Di-, nukey. Basis earlier 

perfonmnce, G m  was prumtd to m-fann verification yield trials in 

Syria last year. It skws a substantial yield alvantage over the local 

check Wxipak urder tmth rainfed ard irrigatsd mditiors ard a sliwt 
yield v i o r i t y  over t h  jiqxm& c3x3z.k Ch;rm 4. It also has better 

leaf ard yell- ~ust resistanz than Cham 4, n&bq it mre acceptable to 

farmers. 



WSk 52. Mean relative yield (*), rank ami gtandard &viation of 
pmdsirtg bread uheat getlDtypes in bo 

1988/89. 

NcathBfriQ 
-Lv= I k m R S D M e a n  R S D  

* M a n  relative yield = entry yield divided by trial man yie ld  am3 then 
averages wer trials. R = rank (n = 24); SD = Ehn%?x l  dariaticn. 
West Asia = 10 loati(3~~ in Imn, Iraq, Syria, Turkey. Neath Africa 
= 6 lacaticns in Algeria, r.ibya, btmam, 'Rmisia. 

Table 53. GE& yield of GaMm, bread *t adMnoed line, in am?arisa~ 
w i t h  the natiu-al ct.ledcs a t  chy, (< 300 mu) l ~ u - 6  of 
wesr. &ia and Neath Africa. &giaml wheat yie ld  trial 1- 
M a l l  arxas (F6WPI.R) 1988/89. 

Grain vield fIccVha 
N a t l .  S i t e  % E D  CV 

O l m t r y / l ~ a t i c l l  CaMm cfierk maan NC 0.05 % 
(NC) 

West Asia: 
J- (-1 2908 2659 2508 109 577 17 
Syria (-1 767 667 697 115 292 24 

(Di-) 1042 500 985 208 263 19 
mkl&an (-1 1492 861 850 173 328 28 

Narth Africa: 
Algeria (Tiaret) 
Libya (El W) 

-.-- 
metall mean 1757 1275 1425 138 



W e  54 pesmk data cn yield ard yield stabil i ty of arather twD 

)nead Wt 1- a c x s  60 laaticns in the regim. Al- 

thay are mt s i g n i f i d y  different fmn the local ard inproved cfiec)cs 

in terns of stability, the tzerd tamzd a slight yield adMntage 

werthsecheclcsardamrfibetterperfonram?whenocnparPdagaimtthe 

cfieck. lhese tw lines have a l n d y  been identified by m t i d  

pmgrams in the regim for further bsthq in farmer's fields. 

mts f.tun the reg ian l  wheat yield trial for the *te 

rainfall areas of the region are sham in Table 55. ?he adaptdtim of 

'IB-, thew perf- line in W l e  54, a wide qxgz@ial 

area in the e t e  rainfall ard irrigated lwatims of the regim, wkze 

diseasg ard irsect pests are inportant castraints to Wt pmAztim. 

Plis l ine an d l  nmn yield achmntage of 32 % wer the 

n a t i d  cfieck across all laaticns, w i t h  a yield sqer io r i ty  ran3.W fmn 

22% in Tdmk, Sauli Arabia, to 52% in ~minmlpr, mkistan. 

m e  54. (Xrerall perfommre for g d n  yield ard stabil i ty of 
p r d s h g  bread b t  lines in 60 lwa t ims  of West Asia ard 
North Afrio. R e g i d  b t  yield t r i a l  - underate rainfall 
~E~Is (WYFMR) 1988/89. 

fgan 
yield w. =P > 
(kl/ha) -f. 5* NC 

=J/VEE 3976 1.085~ 26 18 
m 64335-3AF3AFIAPaPcw 
aUUFQ 3959 1.054rS 19 13 
a%6684-B-US6Y-lM-1Y-IM-lY-CM 
awl 1 (Dmnn ctreck) 3910 0.997ns 13 9 
awl 4 ( B r e d  wheat cfieck) 3887 1.03% 17 15 
M=d@k (lCFl+=m cfieck) 3884 1.005nS 16 11 

* 'Ibtal rranber of times that eacfi entry ranks f i f th  >r less. > NC = 
Nmker of times that the entq eweeds the m t i d  (LSD test, 
P = 0.05, lsided test). rs = Nat signifimntly different fm 1.0 
at P < 0.05. 



Wle 55. Qain yield of %wee, Ipxmhing M kkdt line, in 
to tW mticnal ~E&S in ek&t mxhmterain€all (> 

350 mn) or sqplenentary irrigated lccatias of West Psia and 
No133 Africa. Fqicnal yield trial - nrxkate rainfall 
areas (RWMIR) 1988-89. 

Qah vield flwhal 
Natl. Site % LSD CV 

CMltry/laatim TsipJeeCheck mean NC 0.05 % 

West Asia: 
Ban (Sari) 
sadi Arabia (Tafuk) - (-F) 
r.&mm ( m e )  

North Africa: - -) - (-1 
Wpt (Giza) 
Algeria (K. Miliana) 

(Xrerall mean 

2.3.9. of Weat in Fhmers' Fields. 

Wles 56 ard 57 shw tbe grain yield potential of inprwed vs 

local varieties of three cereal ~ q s  urder fanmxs f ie ld  mditim 

in b m  -cal areas, West Asia (Syria), ard North Africa (Algeria). 

BE unbind data fmn b3th tables Mote that barley has the hi* 

yield pbmtbl, foll- by bread Wt ard then &rum Wt. hta fmn 

n a t i d  iniicate that there are -tely 450,000 ha of 

wheat gram urder less than 350 w minfall in Syria, an3 affarmimately 

200,000 ha of u*leat in the dry areas in the W e s t  of A l e  (Sidi E e l  

Abbes). D~lPeadwheat bprwedvarietig dmm inlhbles 56 and57 

keen tgted for nore than three in farmers fields in each msltry. 

!IIEY are oJrrently urder -tim ard extensive sd nultiplicatim 

by mqective mticnal FxqT.am. 



Table 56. G m h  yield potential of three oereal Q-CFS in the lcu- 
xainfall (< 300 mn) areas of Algeria. Ean~r's 
-tim trials (*) 1989-90. Sidi Bel Abbes. 

Grain vield (kq/hal 
Tessala Zidane Mean % 

QW OAtivar (282 w) (277 mn) LC 

Bread kka t  M. Dwias (LC) 1500 650 1075 100 
Zidane 89 (IC) 1660 870 1265 118 

=ley Said3 (LC) 1513 610 1061 100 
Ribane 03 (IC) 1646 820 1233 116 

anUm h t  0. Zenati (LC) 1066 530 798 100 
Waha (Ic) 1106 440 773 97 

* Plot size = 0.5 ha. LC = loal check. IC = hprmed cfieck. 

Table 57. G r a i n  yield potential of three cereal crcps in the 
lcu-rainfall (< 300 mn) areas of Syria. Fkmer's 
field verif iotial yield trials 1989/90. 

yield % 
C L l l t i w  (w'ha) LC 

Bread wheat MexiPk (LC) U24 100 
NeSser (Ic) 1402 115 

Barley A. AsWd (LC) 1855 100 
Ribane (IC) 1833 99 

IXlrum Mt-ssat Ihurani (LC) 1U3 100 
Cfiam 3 (IC) 1121 99 

No. of la3aticns 9 

LC = loel *; IC = inprovd check. 
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Fhl lcmhgthepce t i rgofa~win te rwhathreedera t IWUYiin  

l989, the hi* elevation axed lnqject has been divided into tm 

pqjects: 1) ~ ~ t a r d 2 ) b a r l e y a r d ~ b h e a t .  a L i s s e 2 t i a - I ~  

cnly bmzd *t. 

r&.;nlqp b i . 3 A g ~ ~ d  infonmtiicn for winter ard faailtative v b a t  

~ l ! a s ~ i n s e v e r a l p a s t I ~ O e r e a l I r q P o v e n e n t a r P l l a l  

ard remairs little dnqd, it is rut addressed here. UMWT atxi 

IaRm are l zmtmmg 
. . t o s t l . K i y h a J t e 6 t t o c o m i n e t h e ~ v e ~  

effurts fur the most efficient use of resances in inpnxrhq winter atxi 

facultative bheat fur the WWA Wim. A colloerted effort was mrd? 

in the 1989-90 sasm to initiate the unification by exp&d qmplasa ard 

~ t i c n ~ a r d s c i ~ i c v i s i t s h e t w e e n t h e I \ n r ] c q / ~ p r o p a a a  

in l W b y  ard the ~ / I ~  project in Syria. m t e  succgs was 
a c h h d M a n e a r t m m c n e s e a s a s w i l l b e ~ t o ~ t h e b e s t  

~ t o f o l l a r i n t h e u n i f i e d ~ n o g r a m .  

W&F nnSerig sent by ~/~ to ICAKH ard planted a t  Tel Hafy 

(imlaticm area) inclub: 

Crrssirq Block (a), 1 set of 140 errtries (1988-89 mrse~y). 

6th Tn&?maticnal W h t a  W t  GmWate lkseq (6IWXXi), 400 entrier,. 

l b x b y  Cbematicn threry ('mi) - 1 set of 198 eltries. 
Sqrqat i rg  Fqmldti- - 1 set of 574 entries. 

5th Intermtiad Winter Weat Screening Nwsery ( 5 1 M )  - 2 sets of 160 
entries &. 



W l e  58. Iocatia?~ art3 &es origiratirg hrm ICNUX. 

Gen. mies Locatian Size WDf* 

F1 296 WH=w 1 - m ,  2.- ~ r r  

Ha- 6 - m ,  5m ~f 
Breda ditto Rf 
WItldya ditto Rf 
m y a  l-shartmw Rf 
Izmir ditto Irr 

F3 314 W H a l y a  4 - m ,  2.5m ~ r r  

F4 503 WHadYa ditto Rf 

F5 230 WH=m ditto Rf 

*6 172 Bulk WHadya 4-rCW, 5m Irr 
172 Bulk Breda ditto Rf 
172 B A . ~  m a  I~ m ~f 

F6 177 s. plant '=lHadVa 4-IOW, 5m Irr 

F7 25 S. plant m=%'a ditto Irr 

W H a a y a  2 - m ,  2.- I ~ K  
M Isolaticn 4 - m ,  2.5m Irr 
BrpQ ditto Rf 
-ya lshort rar R f  
mkmatiulal l o c a t i ~  

MH=w 2 - m ,  2.311 ~ r r  
Breda ditto Rf 
-ya lshart rar Rf 
Ankara ditto Rf 

ditto Rf 

WHadya I--, UJ~I ~ r r  
Er€da. ditto Irr 
H a m  ditto Rf 
-ya lshort mw R f  
IPnir dittn Irr 
Ankara ditto Rf 

ditto Rf 

WItldya 6-mw, 2.5m Irr 
Breda ditto RE 
~ t i ~ l o a t i ~ l s  

RiWl 24 mHadYa ditto Irr 
EWrn 24 WHadya ditto Irr 

* Irr: irrigated, Rf = rainfed. 



Fmm Oregcn state U-hersity: 

FkDs fmm F3 kulkd head m ~ s  - nqular - 1910 entries. 
FbJs fmm F3 bulked rows - early material - 114 entries. 

FIXXU c m m m w  - warm ~ r e a  mimrroent Lines, 24 entries; china - 
12  entries. 

s i n c e C I E M Y T & I m k ~ ~ t e w & F b r P e d i r g ~  

it seen& pndent to int kavilyamrqtheinprovedWinterlimsfmn 

ea&~nupin. E v m ~ t h e l e b p e c t v e p ~ ~ ~ ~ ~ ~ ~ h a v e h a d s i m i l a r b m d i q  

abjectives, gite d i f f e  gernplasn was utilized to attain these 

Cbjectives. Zhis off& q p r m i t y  to cross " c p d  with good" genrplasn of 

dissimilar hkriw fmn the hu pxgnms. Bmser, f- than desired 

*of s x h ~ * l e r e m a d e d u e t o q m m t i r e r e s t r i c t i a r s ~ c h d e l a y e d  

planting of nnkey material, Fawentirg syrrfirmy of headirg or "Nckirq" of 

pmnts. S w b  cmsss Will rezeive atterttim in the 1990-91 season. 

Sinoethetcpcmssaffnoacfiofwinter~springF~Qossedwithamtbr 

Winterhadbeenstnxrglyadcptedinthennkey/~W&Fprogramdtosane 

e x t e n t i n t h e I m ~ t o t a k e a d v a n t a p o f  inprovedtraitsfmnspri~ 

h t  brPedirg, a v k p w s  tcp crossing effort was this year. 

PldvancedinprovedstressresistantlineSfxunthecIMapT/I~sprirqwheat 

~ ~ - p a r e n t s f a r ~ t o m c m m a r d I m ~ w i n t e r  

h t  lines to provide single cross F l t s  for tcp -irg to winters rrext 

season. In this case, the spring Wts here gxwm alagside the 

nnkey/CDWT material isohtian & Ndrq was satisfactory. ?he 

nnkey/ClMWP W&F tcp crossing effort has largely utilized spring wheats 

derived fmn Ub@lYTpxiw, ths the effort this season using 

Ub@lYT/Im derived SFaingS I z q s  yet  arothzr spring wheat pool. 

Aaaitianltcpcrpssesvl~lemadeusing'I\lrkq/~wirrterscrrtoAlqpF,'s 

fmn varied winter x s@.rg fxrrbhtiars. 



' I h e n m d m r o f ~ o s s e s l l E d e t h i s ~ i n c l u J e 2 9 2 t c p ~ ,  578- 

x ~ a n d 1 4 0 ~ x ~ a i n p l e ~ f c ~ - a t o t a l o f 1 0 1 0 d i f f ~  

ambinam. ' I h e t c p c m s s e s a n d w i n t e r x ~ s i n p l e s w i l l b e f i e l d  

gnmltoprocLrzseedfcaF2'sanlthewirrterxspringainpleswillenterthe 

~ c m s s i n g b l o d c f o r t c p c m s s i n g i n 1 9 9 0 - 9 1 .  

RTrm the 1989-90 Winter Wkmt clwshq Blodr (WCB) of 283 Blhies, 50 

were retained fcr  a rmw and revisEd hU3 of 224 entries. ~mxapxrated use 

~ ~ t o l ~ S e l ~ m a d e i n 1 9 9 0 a l a n g w i t h ~  

f r r m t h e n R l c e y / ~ ~ a o g r a m ~ o t h e r a z P l t r i e s M a t c p r w v i n t e r ~ .  

nJentrf ive Chim3elh-m-addedfortheirp+parentrapidgmhfillanl 

early maturity traits. ?he 20 iaonaJed stIWe~e8istant lines fmm the 
ulWT/IaFm ~piiq wbeat plxgmm m e n t i c n e d a t w e ~ i n c l ~ a s ~ .  

I h e ~ ~ u S e d t o t n e e d f c a ~ ~ t a l e r a n c e a t I C A R W  

has invD1vd graJlr7 the segregating gmemm alternatively * &rainfed 

ard a m m t a y  imigaticn a n d i t i a m  in avrrrPnive yeam at Tel Hadya. 

SL-.. " y dmaqht data a m  &m a of Fz's ard 

lines qmm at the dr ier  Beeda site ard &m lnternatLcnal rmlti-locatiCn 

t P s t i n g o f . ~ l i n e s i n ~ t k n a r d y i e l d n w e r i e s .  -alternab= 

generticr.~ method has d t  M in very dry years, e.g. 1989 and 1990, seed 

~ r a r l e r ~ E d L ~ ~ t h a t f l s d b i l i t y f o r ~  
plwting is too zestricted. Furtkr ,  it rerbaes c-mity to select 

far ather traits. 'Ib avoid w pmblems, &Qligte - of a l l  

mgregating qaeratims w i l l  be gram, starting with the w90-91 seascIl, 

tn%r both xairE6-i and irrigated anditia?3 at Tel Hadya. 'Ihis sharld 

i n r r e a s e s e l ~ e f f ~ a n 3 n a t b e t o o o D e t l y ~ t h e ~  

muah at its cmrPlrt e l e  size. 

In 1990-91, all c s i p t i n g  d e s  fmu CPMPT/I~, Syria w i l l  be 
 pan in Omm, 'Ilnkqr as a part of the T W q / ~ / I a F m  pqmm. alis 

will allcu hwxkm in 'I\lrkey to Iarw the CIWlYT/Im material better. 

A majority of the sapzqating ani advanoecl line lbAey/CIWlYT material 
grcun in the 1989-90 Tel kr&ya isolation rurseries will be gmm both um%r 
rainfed and irrigatim a m l i ~  at lkl Hadya in l99041 to shdy traits mt 
p~ssible to evaluate last aeasan. 



failed to head. NmerUdess, the qprtmity was ta)cen to select d y  the 

bmtfdliesum3ertheseanliti~1l~. S a m e o t k n d e q u 3 ~ l n a y h a v e  

bearelWtedMtheprioewasEolaUtopaymiderwthatsucfi~fozm 

~ ~ a r e s e l d c m a v a i l a h l e t o i s o l a t e ~ t a l e r a n t g e m t y p e s .  ?he 

boPder effect did allm sate evalmth of other traits d was prticularly 

lnefu l  for fx?lsAi.cn of inlivi&al heads. 
Al- ideal fcr evaluaticn, harvestirg was difficult bxause of d l  

brittle plants d far tillers. As a result, cnly head selectim and h l k  

hanest was passible. H d  the ma- been duplicated um3er irrigation, 

p l a n t s e l e c t i ~ s o c l l l d h a v e b e e n m a d e t h e r e ~ ~ t h e ~ d a t a f m m t h e  

sape fmil ies  larler rainfed. 

SelsAi.cn um3er m e d  anliticns was based an c?Ku#lt tolerance, 
e#eaplified by plant vigx, spike ewrticn, general a~peararne d seed 

g m k .  SelsAi.cn M i t y  was as foll(ws: 

Ihe l99+91 mm2riB h 1989-90 Elinred pl&s w i l l  inclcde 

plantea qrs fmm kulk immeskd ~ ~ ' 6  d F~ d F~ head-- (fran F, and F ~ )  

t O b e ~ u m 3 e r a p p l ~ ~ t i i o n a s w e l l a s h r l k p l a t s o f e a c f i  



m v e  ge=zaticn urder &ed dm. In the 19as-90 applenenhy 
i r r i g d t e d ~ i e s t h e a n n a n t o f ~ t F c n t h a t a u l d b e a F p l i e d u n d e r t h e  
~ d r y a n d i t j M s ~ l i m i t e d a r r l g m e s e l ~ f o r ~ t o l e r a n c e  

rmldaLsobe&cedMtoamlesser-hfor-ed. 

Winter hardiness ref- to the ability of plants to wi- the 

r i g D a B ~ f w i n t e r t o i n c l ~ l o w ~ - a t u r e s o c m b i n e d w i t h ~ t i a n f m n  

dnxqht, wind ard otbr ill effects. F t r  the WMW region a nulti-lccaticn 
e v a l m t i c n ~ i n ~ d I r a n w i l l b e ~ t o ~ t e l y ~  

gn@asn for winter hardiness. Good information an winter hardiness was 

Obtained in the Ankara, lhrkey - fCX bath ClMWl! arrl 1- 1989-90 W&F 

mrseries. Un€ortumtely, not all the inpcatant mrseries of 1- were 

W t h = = d m 1 y t  -EJ ' c a n b e a v o i d e d a p r z t h e ~  
ad ICXCA pqmm are fully inkgated. 

Accnpanentofwinterhar" in winter r*heat are the wmdizaticn 

gpnes. Ihe litera- suggests that the major vernalizaticn gpnes, thcqik 
tobeahartfurtofiveinn.mher,  adwinter hardiness level have a high 

pxitive e t i c n ,  althxqh mt ocnplete. lb study the vernalization 

r e p l i r e r r n t o f W & F l i n e s ~ ~ ~ t i c n a l l y b y ~ d I ~ i n  

1989-90, the W aml 5 M  m i e s  were field planted in midJuly, 

1990 at 'kl Hadya. 'Ihe first irrigaticn was July 23 a r~ I  =&tely each 

l o  days thereafter. By Octaber, 4 sane plots were near ripe with an 

sthated yield level of ahart 2-3 tos/ha. IQmxnt~;rge headirg readirgs made 

mOdober 4 are &mn in W e  59. 

-1y, bath pmqam have d i s t r i k u b d  a pm%dmme of lines 

w i t h  heavy vemalizaticn (mt M), lWky/ClMWl! nore than 
I ~ F X ~ .  Of rate is that the 5 m  antairs mxh introchred material fran 

o t b r w i n t e r r * h e a t a r e a s s u c f i a s t h e ~ a r r l e a s t e r n ~ w h e r e a s l l P s t ~ f  

the mterial was ckvelqd fmn crasses in Syria. For the &itmy 

classes of 7040% to I+% m, one omld Surmise that these are 

frmlMive %hats tnvirg one, bo ,  thme aml fan genes for vennlizatial, 



'Itable 59. Els-roent and nmnber of l h  w i t h  vari(116 dEgrees 
o f h e a l i r g m m t c b r 4  f m u a J U y 2 3 p l a n t h q  
-, Hadya, l.990. 

ICARW CxtMiT 
W3Nm 5lwsN 

Headd (150 lines) (156 lines) 

No. % No. % 
100 20 U.3 U 7.7 

70-90 10 6.6 7 4.5 
40-69 9 6.0 7 4.5 
10-39 6 4.0 6 3.8 

1-9 9 6.0 3 1.9 
0 % 64.0 122 78.2 

E?2pAively. L i n e s t h a t ~ l m c a r l d b e ~ a s ~ i n g ~ t s k r t  

~ 1 y w i t h s c m e l e v e l o f w l d t o l ~ s i n C e t h e y w e r e s e l ~ ~ t h e  - d t i c ~ z s  as the winter types. Iixever, the 1989-90 winter hardiness 

d a t a f n ~ s t r r e d t h e f u l l y h e a d e d l i n e s i n t h e 5 l w s N s l n m e r ~  

to be lcu--hue ssceptible and had the &ti- urder whi& they 

select& been as severe as 1989-90, t h y  a d  pmbably have been 

eliminated due to freeze daanage. Zhis euphasizes the vagaries of seleAi~~~ 

forwinterhadmssevencxerseveralsitesforseveralyears. 

Ihe !kl Hadya winter had m rmnml ~~ e x q t  f a  an 

a h x m l l y  mld period M ? a h  17 khi& severely d- mny spring hhats. 

Ihe winter ard facultative &eats at !kl Hadya rmcfi less affected. 

2.4.1.6. Sel- far mid Grain Pill 0 

A t  anthesis, 10 spikes fn each of the 160 entries in the 5nWiN were tagged 

and hanrested 21 days later a t  Fhysiolqical mturity. ?he 

heads - dried, ttlmd-d a n d l r n ( e m e l  weight mrplted. The -ya 

a r d S e r i 8 2 ~ v a r i e t i e s ,  rep1ted4tiuesinthennsery,variedg.eatly 

i n k e m e l w e i g h t ~ s a n e t h i r g w a s w r o q .  A t m t u r i t y a s t r c s r J w M  

revealed that  thxe hal been a hmvy M d f c a m  infestaticn of the wheat 

Stan sawfly that  p Iubx l  the erratic d t s .  Ihe data usrx discarded as 

beirg -e. 



Chlymin imrmprqresswasmade inse l ec tFcnfor~mmin  
tlm1989-90~atlklHdya. T h e ~ Q y d t A m s w m d e t r h m t a l  

tostrlperustinfectiar, eveninth8hTigated~. O P r r m h m t ~ ~  

w e l l  lm3x buxlat0i  ti^, - a l l y  the 'I\akq/- 5- 

wis evaluted. 

Inule5-, mmr~lhmt infectimlargedfmmOto75%with27 (19%) 

entries, e x c l w  17 d-ezkvarktks, having 5% or belw infecticn. Bawse 

cmmm hslt is a major disease of the w i n t e r  ard facultative wheat amas, 

this l w  penmntage of msistanoe &wards intzbsificath of cmmm hmt 
resistarrre kxe&iq. Thus in the 199-1 seas€n, moao of the aivax& lims 

~ f m a n n l c q r a n d S y r i a w i l 1 b e e v a l ~ f o r a a r m ~ n h m t m i s t a n m .  

Unfortutntely, a shortap of seed e u i s  testing of the 7 n  at lkl 
Hayla in 19w-91. IaxYi WbF rnterial.5 -y haw rmre resistanoe 

of systerntiJ2 mmrJl hnrt evaluatial mer the years. 

Ihe latitrde and amlyses of -ther anjiticns of Syria and w i n t e r  

&eat varietal re- at  Tel Hady for several years warld that 

~ ~ i a m i q t l t . * r e l l b e F p a r i n g w i n t e r r a t h e r ~ ~ ~ ~ .  ?he 

c m p l o s s c a u s & t y t h e h m v y d i m r l g e f n m t h e ~ 1 7 , 1 9 9 0 ~ 1 m y n o t  

t n V e o c a n r e d t m d t h e f a n n e r s r n & w i n t e r ~ .  'Ihisye%the 

winter wheats & on the Tel Hadya s t a t h  were less aff- 

~ s p r ~ h h m t s i n t h e s a m e n u s e r i e s s l s t a i n e d h m v y f r e e z e ~ .  

l3e lati- of Alep~o i s  36' N am3 ule winter -hares are 

sufficiently lw to vernalize even the hatdiest of winter wheat as attested 

bytheevaluaticn~f -of w i n t e r ~ l i n e s h n a ~ p a r t s ~ f t h e  

mrld at lkl )L.idy since 1980. One pdxxble reasar for winter what not 

beirg as a cmp u n t i l  rru - the lack of adapted 

materials. Naw, aftermytarsof ICAWYL~atlklHadyaandwithnew 

winter lines amihble for the ~/~ 1~~grrrm, the pdmbility of 

winterhhmtlinesadaptedtomrthemSyriaanlm-them'Rnkeyappears 

likely. SRlerdL lhs grcwn at Tel Hadya in 1989-90 &med nu& pmnise. 



Amajarcolrmmabcutwinterl ,&B3?lt iathe~~10fwhetherthqrwil l  

matureearlyetoes~pe-ardMFnthefinishingstagesofthe 

ucp. W i t h  the -is that has been placed an the Israpid grain f i l l1 t  trait 

by bath CDWT arrl I-, this nay be a d l e r  @lem than e. 
~ f m t h i s ~ i s i s t h a t a b a R 7 0 % 0 f t h e s y r i a n b a r l e y ~  

have keen f d  to have a winter gmwth habit (perscnal anmm.icaticm with 
Salvatnre -i) . His data (Table 60) shars the yield a p x i o r i t y  of 

thebar1eylardlaoeshaviyahigh~izat icm over bprwed 
barley lines that have little d i z a t i m  nz&mmmt gram LRX&X 

dmqhtstressaxKliti~innathemSyria. 

mle 60. Average scare in  1988 ad 1989 for vernalizaticn -* 
ad grain yield mder &ak#k** for Syrian barley 1- 
ad for 165 barley lines unrelated to Syrian lardmas 
(-). 

W M  No. of soore Yield mkr 

lines uean - -(%ma) 
Syrian h&aes 76 2.95 2 - 3  791 
InFaWel 165 1.45 1 - 3 459 

* 1 = mrmal h e ,  3 = no h e d i q  in  trials planted a t  'Pel Hjdya 
in the th i rdweekof  April. 

** l4a-s of B3uider 1988 ard Breda 1990. 

Ansqzrhmtdesigmdtotesttheabovehyp3thesiswillbe~ 

in the 1990-91 crq, seascn. An 8 x 8 t r ip le  lat t ioe drrign of 44 winter a d  

20 sprirg &eat lines w i l l  be grcwl a t  five Syrian laatiars inc1d.r-q Tel 

H&ya, Hasseke, Kamishly, Mlib ard a maortainar; l a a t i c n  in the sa&h. ?he 

plan for a trial a t  D i y a r b d d r ,  Turkey EL. s i . ~ ~  the 'I\lrkish 

scieattists a t  that locaticn are away for mte training. Al- largely 

-ti= of the available gemplasm, the 44 w i n t e r  Wt lines selected 

an= mt -ily the best b to lack of seed -lies of o tk rs  resultirg 

f m n  heavy denard. Ihe 20 spring lines are mi- the best stress 

r e s i s t a n t l i n e s f r o o t h e ~ / I ~ s p r i r q w h e a t p q r a m a r d a r e t h e s a m e  

sprirq lines used hewily in win te r  x virg crossg for the top cnss 

PvP-". 
Byrd c. antis 



2.4.2. BEeedirq Winter an3 PacaLtatiive Barley ami mmm W&at 

Wc& on barley d dunnu wheat for  hi@-^ elevatian areas = f d  an 

the&vel-alKl- . . 'on of daph3 gemplasm as a mars of . . ~ o e r e a l ~ c n i n ~ .  Tbw~&wasalsogearedtoshergthen 

the meal amp&eme of NAB so that suitable gemplasn i s  devdcped 

Iccally. 

FeSean3 efforts wxe ' d t o d e v d o p ~ w i n t e r m  

facultative barLey gernplasn with -te lwel  of wld toleranm. To 

enria d expard Uw= nmxw genetic base of 1- w i n t e r  barley, 751 

amessims WE intzPchred fnn~ mi- parts of the m l d .  'Ihge 

a m e s s i a s ,  aluq with the aristirg material w x e  evaluated for variais 

aqmmmic traits at Breda (a), w y a  (wld and BYcnr), Ankam (wld) 
ardTelHadya ( d i s e a s e s a N l a t h e r ? ~ . ~ ~ i s t i ~ ~ )  forfutureuse 

inthe--. Ihenmkerof linesselg?tedatvari(ussitesfrcm 
Sratic and locally develcped genrplasn are given in Wle 61. Within the 

hi* elevatim areas there are regiats mld tolerant, early 1~- 

mterial w i l l  f i t  better than winter types; 338 advanced lines of s p r h  

&ley WE also emluated for cald/fmst resistanoe. Fifteen lines survived 

to varying + % ,  the severe mld a t  Ankara. 'Ihese lines can be a valuable 

for developing new cold t o l e  early mturirg genrplasn. 

B r e d r q  Sustainable garley -ti- 

In breejing barley for harsh env' ~ltsitisgsentialtodevelcp~wr 

inprwed cultivars that maintain the yield gairs a&ieve3 tiunqh prwicus 

cultivars. ?he new varieties nust have the f o l l ~  dnmcteristics: 

a) F i t  into existirg farmirg systers 

b) F i t  into exbtkq q i n g  plthxns 
c) F i t  the f- d c  d t i m  



Table 61. Evaluatim of winter ami facultative barley q=n~~lasa 1989/90. 

Tbtal m. of entries selected at 
S c u d  No. of 

mkies - s=xm'a - W H a d y a  

XSk Cuegcn State Lhiversity, USA. GUJ: Genetic I&sams Unit of IGRYi. 
SB = SprirKJ barley. 

d) net pfi tabi l i ty  w i t h  minimnn irnreStment; ard 

e) Prwide saf- ma&ahties caused by abiotic & biotic 

stressg 

f)  ard meet quality r e q h a m h .  

T ~ E  winter ard facultative barley gernplasn being t hu4h  

a g r e e  ard U pdgree methcds is listed in ?able 62. F b r  keeping the 
irflar of hpmved q=n~~lasn, 222 new single arrj. k p a s s ~ ~  mxk 

~ l o c a l l ~ ~ N A F 6 a r d h p m v e d w i n t e r l i n e S 0 1 1 y ~ c n e o r  

nnre clesirable traits (e.g. stress tolerarrz to abiotic stress, disease 

resistamq ard better grain quality) . Part of the dunnn k t  miterial 

tested an3 selected is also 1- i n w l e  62. 

Table62. -of winterbarleyamidumndseat gernplasn 
s e l d a ~  n&e in 1990 - W Hadya. 

=ley Ilnum Wt 
Nu==Y 

'ItJtdl Selected l'btal Selected 

clnssirg Rlock 89 72 205 190 

Fo 222 
- - - 

F1 324 302 157 150 

F~ 204 352 230 161 

F3 297 252 240 144 - - ay*Fnw 650 504 3528 350 2346 220 

PSH* 600 504 420 252 
PYT 48 28 48 30 

*m : heliminary sme&ng NllEely. 



'Ib rapidly m t e  IEW Winter barley genplam for cold areas, f a  

different methDds have hem enplqed, i.e. trcditicnal pedigree method, hllk 

pdigree method, haploid kmxdbq an3 bmdhg. aR of 324 F, 

-of last-, 3 8 w e r e ~ t o b ~ l a ~ i s t ~ ~ ~  

at  ICNEA aml O j q a ~  State vhiversity for &Med haploid -. Over 

300 dcubld haploids fron thzee axess w i l l  be available far further 

evaluatim Wirg 1990/91 cmp seascn. 

lhwer to &eve h a w q q d t y  rapidly the geremtim advarce was 

d e r a t e d  & antrolled anl M anditim. In quiq barley, 

it is pcssible to raise two g e r e m m  evwy year by planting a t  a suitable 

site durirg -. Harever, this is not feasible in w i n t e r  barley berause 

of vernalizatim mc&xmmt anl laqer l i fe  cycle. sgxndly, the use of 

dihaploids to dRain the size of pplatiaxs needed a t  an intematiaml 

oarterxphshqeresarmes. ~ o r e a n a l t e n n t e ~ a s c u t l i n e d  

in W l e  63 w a s  follawed to ahmnm pxqmies of 90 I?, crosse4, rrhich enabled 

us to raise three gemmticm in 1989/90. 

A px t i cn  of seed frcm these F,s was kept for the mylar pedi- 

-to make a  anpriscn of the twopmxdu~s. Ihe 1400 sirgle plant 

derived F4 m e s  will be evaluated in UE field during the ocming season. 

Cbldai-d frastmusesericusdamqetobarleyinanm3zrof ways: sud~ 

as: paxt ia l  to anplete killirg of plants, foliar h q e ,  partial to anplete 

h e 4  diumge, spLkes sterility. lhere is m single precise mth3 available 

to evaluate aml smen cereals (barley & Wt) for mld/frcst tole-. 

A t  ICNEA we are sxeenhg the mteridls in the field aml us- the fmezirg 

tsstinthelab. W e a r e a l s o j n v e s t i g a t i t - q r u w ~ a r d t e s t s f o r n w r e  

reliable, ai-d repeatable screening. Ihe d t s  on -laan develqmgnt far 

cold tol- follm. 

a) Field evaluatim ard saeenirr[ 

Mcst of the l x e d h g  rntmdal is evaluated for its cold tolerarrz 

(sumrival %) a t  cold/fm;t pnxe sites i.e. An)clra, HaymaM arrj. IcQlya (all 

inl'brkey) u n d e r a c o l l a i x x a t i v e ~ w i t h N A F S i n ~ .  



W e  63. Merated Breediq of Winter Barley &t-irg 1989/90. 

Dac. l5 l C - l 5 h e a d s i n ~ c r o s s w e r e h a r v g t e d 2 O d a y s  
after- anldried a t  4& for 48 k r m s .  Tbm 
~ f m n e a c f i h e a d w z e t a ) r e n a r d ~ : a n d  
sown in petri dishes for vernalization. ?he 
rerainirg seeds - planted in the f ie ld  for 
~argeny evaluation. 

?he vernalized seodliqs were tranq?lanted in 
the qnxrkwe as in the previcus gemzatim. 

17 % 15-2Oheadsfraneacfiprcgenywerehanrestedard 
harrlled like F2 m Dec. 15. 

April 5 

July 30 Seeds fxun selected sirgle plants (10-15) in each 
~argeny were harvested for f ield plant iq  a d  
evaluation. 

Oct. 25 F4 Field swiq for evaluatim of siqle plant p n r  
genies (1400). 

'Itme different types of Barley Cbena t im  Furseries n m n t  for cold 

lw rainfall areias (BOPI-IRA cold), h t e  rainfall areas (BCkl-MRA) ard High 

AltiW Areas (Fsx-HAA) a l o q  w i t h  Barley Sqmgati tq Fqmlaticks (FJ, 

Qossirg mock ard Barley yield Trial (m) - planted at  Field Qqs 

kseash Center, QiraYra in the last wek of sqkmker, 1989. W 

hprature chning Jaruary an3 W h u x y  w a s  -200C for several Qys. Ihe 



data OPI survival (%) were reoorded at the emi of m. Ihe nmnber of 

entries &percent survival rn given for & nnsery in Fig. 4. lhese 

data Mote that the &emation Nurseries for Lar Wall (bld Areas arrt 

f m  -te rainfall Areas and the Parley segregatirg RpJlaticns were 

a l m z t  crnpletely killed. The cnly barley rmssq fmn ICARW &ich had 
reasamble -id at  G i n m a  was the Ckemation Mnsezy for A l t i -  

m. 'Ibis precarious d t i m  for cald to1- in barley genplasn 

bearme ahsdanlly clear w i t h  a very high level of m>rtality (92%) in t b  

crcssbq block cnly 7 lixs art of 84 sbcrrRd partial (1-40%) survival. 

Basedonthis smeenbg, thecrossbqbla3cforwinterbarleywill be 

t o  ircluk mre lines pzssessitq an Wte lwel of cold 

tolerance. 

Relative Freq. (%I 
120 

0 1-20 21-40 41-60 61-80 81-100 

Survival (%) in Barley Nurseries 

EON-C EON-MRA 0 EON-HA 

F21 0 CB 0 EYT-HA 

Fig. 4. ( b l d t o l m  inbarley d e s  at Ankara. 

Six m i - ,  irclu3h-g 184 Fp (F~-IIA), 58 F5,s (F~*), 110 Barley 

E l i t e  Lines (EEL), C3rssb-g Block for High Alti- (m-13~) w i t h  75 entries, 

Barley &senation Nursery for High Altitmles (m*) w i t h  82 lines and 

Barley Cmesirg Blcck (CE-B) w i t h  84 lines were evaluated and selection made 

m tbe basis of mld/frc& survival ( 8 )  a t  H a p m a  anl Fmya in TUrky .  Ihe 

relative selection frequency at  these sites is represented in Fig. 5. 



Rel. Sel. Freq.(W) 
70 

V 

F2-HA F5-HA EEL CB-HA EON-HA '26-6 

Barley Nurseries 

Haymana Konya 

Fig.  5. Rdative f x q m q  (%) of barley 1- sel& for winter m i V a l  

a t  2 sib= in 'Rnkqr. 

Sunrival ms generally above 20% excqt  in the FZts ard the Barley 

Cnssirg Block ((B-B). Zhe total death of all entries a t  Kenya recorded in 

the (B-B may be ~IE to : (1) the spr* gnwth habit of all entries, the 
saline ard sdzer-loggfd soil a t  this site. 

011tivar Wdc (the laal d-idc) v i e n m d  a 50% damage u h i d ~  

&m&rates t k  oold &g cbniq the smscn. Quantif icatim of mld ard 

reliable screening of gemplasm for mld ard &c&-tolerance u n k r  field 
c u K l i t i c n ! 3 ~ t o b e o n p 1 ~ w i t h l ~ t a r y ~ f o r ~ p r e c i s e  

dua t i cm.  

b) ~ r a t o r v  for a l d  ml- 

?he estimtim of primadia ~~ stage ard its relati- to 

aald has been ~lplcyed a t  I m  to identify cold tolerant varieties m a 

limited scale beraw it is labriais ard tinrr 9. 
~ s e o c n d ~ ~ c b i s - a m m l y u s e d i s u w m f r e e z i r g t e s t .  

Kxmer there are ~ K I  dmvbcks to this mtkd: a) It is =lid cm the 
s e e d l w  cnly ard it is difficult to measlre mld tol- after stan 



elorqaticn; b) it is time a @  as the &val rate is &temh& by 

L q m d t h  of leaf or mot after eqc6m-e to lar t € q e z a m ,  tkm&re 

evaluation of m i v a l  reds 10-15 days after freezing tmatnmt. 

T h e r e f o r e a n ~ i m n t w a s c a r r i e d a k t o e S t i m a t e ~ i n g a w i t m l  

by txeatirg barley w i t h  !llC (Ripsenyl T&mmlim Chlcride) sol-. In 

t h i s ~ ~ r e a c t i o n ~ f  b a r 1 e y ~ ~ a n d o t h e r p a r t s t o T I c w a s  

atserved and investigated. TIC procbrms h d u b l e  n-iphenyl 1-s (red 

&cur) when it is re3xd in living tissue. So if the W is alive, it 
beconrsredinTrcsoluti081atherwisemt. 

Five barley varieties (Table 64) - -led frcm the field. Ihe 

intact plants were subjected to -I& for 18 hans. Ttm replicati- of 

three plants each were pl?qard far eadl variety. After the frX3WAing 

treabnmt, threerminprinwrdiafmneachplant-excisedandhnersdin 

the TIC solution. Ttr? mlam of the p-imtdb was cfrec)ced after 24 hans 

u s i q  a 1-5 scale v b r e  1 = w h i t e  or pale green and 5 = dark red. Tiller 

mker, culm lergth, plant heiFplt, Stage and 1- of pxhmdia were also 

&sen&. T k  killed culms i ~ ~ t h e l i v i n g o n e s ~  

reddish, a n d t h e e x c i s d p r i m x d i a ~ w e r e m t k i l l e d a l s o b z m d r e d .  

soOeof thepr irrordiatumedredwithsaxe5khi leothe1~~pale  

green, orbecamepartiallyred. Onlythoseculmsandprinmdi.asmring4ar 

5 were mi- alive. Thes= data shewed clear @c differenms f m  

mld to1- level ancrq the testEd barley gemtyps. 

Zhis method has the advantage of enabling to tgt the cold tnl- 

of plants a t  or after sten elaqaticn, a test khicfi is mt possible w i t h  the 

czum freezing method. 

F#=latim&ip of Guard Cell Size to Cold !lb1- 

Iimir~ ard Fader (1989) mprkd significant oxmb+- between size 

of guard cell and rn (mld tnl-) M we did rot f inl  suet, a 

d a t i c n  in barley or wheat vJhere an array of different plow lwels of 

w h e a t s a r d b a r l e y w e r e t e s t e d h e n c e t h e ~ c a r n u t b e t e s t e d f o r c n l d  

tol- w x k  wi+AYXlt further irM2stigaticn. 



Barley and IdEat pnxhtivity is directly l W  to lmisb;ae 

availability in the altitu3e areas *here beamrs a ocrshaint 

in tm different vays, i.e, a) scanty sut-faz water &x! to low ard variable 

Mall, b) thewater on the soil surf- ard in the soil pmfilemay be 

f n w m ,  and rot available to the plants. Ihe pmblen of mis+xm 

stress in high altitude areas themfore may be more serias than in 1- 
elevatiiarss. 

m e  64. M q w .  traits ard reactim to cold1 of 5 barley dti-. 

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

ICB 105959 Sdqler ICB 107879 ICE3 102907 ICE! 104005 

No. of tillers 6.3 14.0 7.2 15.0 ll.2 
aIhl (a) 12.7 20.3 8.5 4.9 2.3 
Plant height (on) 25.3 30.9 21.9 19.6 18.3 
P ' " lergth 7.6 7.7 3.3 2.7 2.3 
Prhniia stage 

Wnp x->x >x mn-x Dde-lxl m x  
EMe >x >x X W nma 

F@action to OJld 
No. of plants 

smnel 

' W a n  to cold is measure3. by a saxe quantifying the color of plant 
par tS~ tedwi thTn: fo l l cWirg the f reez iq t s s t ;  soore: l=whiteor 
pale green (very -1e) : 5 = dark re3. (very resistant). 

screenirg for dnxght tol- of w i n t e r  barley ard winter &run h t  

w a s ~ i e d o u t a t B r e d a ~ t h e t o t a l ~ a l l ~ i q t h e ~ c p s e a s c n u a s  

183nm w i t h  erratic m a n .  In Mal 663 &es of w h t a  barley and 

ll47 of winb?r  cLrnrm m evaluaeed of whicfi 266 (40%) barleys ard 544 



(47.6%) &mu wheat entries wxe selected, cn the basis of an apunnic 
salrz. ' I h e t o t a l n . m k e r o f ~ a l r 3 t h e s e l ~ m a d e i n v a r i a m  

~ e s ~ g i v e n i n ? a b l e 6 5 .  Sincethemisturestresshastoosewm, 

y i e l d w a s m t m i d e r d i n ~ .  Iheinfonret ianmdmqhttol~ 

hasuse3toahrmnethematerialatlklHa3ya. ~ t h a n 5 0 % o f ~  

s e l ~ l h w e r e h f a n r l t o b e o a l d t o l ~ a t ~ a r d ~  

Srqgestirgassociaticnof thesetwotraits. ~ S t u i i e s w i l l b e ~  

cut to cmfirm this asscciaticn. 

?able 65. Suwahq of winter barley ard &nun hheat fcr dmqht to1- 
a t  Brrrh, 1989/90. 

Winter Barley Lunml b t  

Tatal s e l m  .Ibtdl sel& 

QPssirg mock 
asenmticm Mnsery 
F5 - WE3 
F z - S e g . R F  " - F6 
hel. scxeen. musery 
UN 
Preliminary Yield Trial 
m i d  Yield Trial 

High ~~ in the initial stages of plant &velqmmt ard a t  

grain filling calse miderahle damage to w i n t e r  cereals. lb &bin 

scientific evidenz on the heat resistanz of bread an3 dunsm M, a study 

based m the thanshbility of the cell nmbrarq &ted as the 

penzntage damge (el-lyte leakage) was carried cut. lfm a d  

f a r  hmxl wheat lines, 4 9 4  dumm wheat lines/cultivars origimting fmn 

cliff- wheat gmwirg amtries of W?NA were shdied. Ihe amulative 

d i s t r h t i c n  of heat tolerant lines in Tr i t i am gestivlan ani 2. (Fig. 



6) &XI& that bread v h a t  in --ral is mne heat t o l d  than dunnu &eat. 

W pAmbility of having tolerant lines w i t h  less than 2% dammge in the tho 

M g r c u p i s h a r e d s i g d f i o n t ~ d t y o f ~ w h a t o v e r t h a t  of &nnn 

M. ?heses tUi ig in l ica te tha tbmad&eatwi l lkemcae~ful in  

thehedtpImf3-ascclnparedtochnumwhat. ' I h i s t o l ~ i s p m b a b l y  

&2 to the higherploidy @A BB rn) level of M wt. m e  h3e-Ke has 

a l s o b e e n f m t o l z m t r h b M ~ ,  asldfeesal t tolerarre .  It 

w i l l k e ~ t o s t u d y f u r t h e r t h e e f f e c t o f ~ m h e a t t o 1 ~  

in what hhich may lead us t o  M a p  miltiple Stress tolerant gernplasn in 

the f u h ~  iknqh m n i p h t i m  of genes laated an this g e m .  

Cumulative Distri.(SO 
120, I 

Heat Damage (%) 

- T. aestivum + T. dururn 

Fig.  6. anulative distrihtim of heat tolerant lines in T. a&- and 

T. chnum. - -  

2.4.2.5. for Q- m e  

~workmwinterandfaolltativebarleyisstill inits initial stagg 

a n d w e a r e s t i U i n t h e ~ o f ~  . . the priority areas sa far as 

plalityismremd. Hmwer, tho&arzkzs, i.e. grainpmteinfeekernel 

size (1000-- weight) aI-2 i np rbn t  in f n  fee fard barley, fee are 

tbnzfore m the x lvaxd  miterial. E i w  lines/cultivars of the 



Winter Barley Cmssiiq Blcck (WBCB) and 242 Barley Elite L ~ E S  (m) wem 
evaluated for pmtein antent and thman3-U w?i.ght and xewlts are 
d m m i n f i ~ u ~ s 7 a r d 8 .  Ahigb=rlevelofprwteinrmtentisfam3inthe 

elite l k  as canpared to the u ~ s ~ i r g  b l a k  lines, &Lch dfmmshates the 

effecti- of selection for this trait. Oertain varieties gmwn by N l W  

rxssgs low pmteh ccP-kent. Hybridjzaticn w i t h  high pmtein lines wculd 

iqmxe the feed am3 fmd quality of these varieties. 'Iixxsard kernel wight 

r a n p d ~ 2 5 a n d ~ w i t h l a z g e r v a l u e s 1 m r e f r e q u g h a m r m g t h e e l i t e  

FREQUENCY (%I 
36 7- 

" 
m n t r i a u a a i ~  

PROTEIN MNTENT(CI 

m w m s  ~ w B E L  

Fig .  7 .  D b t r b k i c n o f p r c l t e i n ~  inwinterbarley (WKB=-irg 

blodc; WBEL = elite lines), wl Haiya, 1989-90. 

FREQ. 1%) 

30 ---- I 

fig. 8. ? h c l l s a r d M w e i g t l t  (g) inwinterbarley (WBCS=-inJhlock; 

WBEL = elite lines), wl Haiya, 1989-90. 



Ihe m l y  geznplasm has to ocpe w i t h  the variable ard di- 

agroclhtic d t i a s  in the m altitrde areas of wmm anl cold areas 
elsshere. sspqatix-q mati- an3 genetically hwqqcus mterials of 
w h k r  barley an3 &mu \rheat are aqplied in Cbemdtia~ Nmseries ard 

mcnal Yield Rials. mts fmu a few site6 are srrmarizzd helm. 

Barley chermtim Nursery (Hi* Altitude) 

'Ihenuserywasqliedtoa--of oxpratorsintheNAF6, 

M mts mly f m n  nine l o c a t i m  are smmrized in Table 66. 

?he average yield of all the lines at ead-~ loatim alcrq w i t h  yield of 25th 

rankirg entry ard n a t i a n l  varieties shcw that a very lay nmjxr of 

entries at eacfi l c c a t i m  artyielded the natimd dE& variety e x c q t  in 
Ethicpia. 

A critical analysis of the data revealed that i n  most locations the 

1- selected were cliff- hhicfi not cmly ar StmteSy to 

aevelcp qernplasn far specific m i l i t y  M also irdicated that  the^ is 

m c  variability in this rursery to serve the reds of the 

dimrse agrcclhtic anlitia~ in the regi.Cn. 

Qain yield data f m n  nine 1aatict-s are smmrized in Table 67. A 

mpe in the mean yield of 325 - 5442 kqAn a~oss the nine lccati- 

indicates the diversity in t h  agrcclhtic d t i a r s .  A t  ewry l cca t im,  

a nnt&r of entrig cutyielded the nat imnl  &xk variety. A t  far loati- 

(IRl4, Al07, GRCJ1 & IN18) the tcp yieldirq lines had 90-250% him yields 

thanthe~tialaldE&varieties. 

I n I n d i a a r d ~ ~ t h a n 2 5 l i n e s a h y i e l & d t h e n a t i a x d & x 3 c  

varieties ard in the highest yieldirq e ~ ~ i n x m m t  of Terkol sane of the lines 

y i e l & d - t h a n 9 t / h a 6 % ~ ~ t o 7 . 8 t / h a f 0 r t h e i n p r w e d & x 3 c  

variety. In the harsher d t i -  of Setif-Algeria ard Saramd-Imn, a 

very large mbr of lines cutyielded the naticnal dE&. 
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I&gimal llnun WE& Yield Rial @&#I Altibxk) 

pie m t s  m yield perfamame of the tcp five lines at five hiFpl 
altiw sites are amrarized in W e  60. 

I n ~ a r d I l a n t h e b e s t ~ ~ t a l l t i v a r S w e r e l r s e d a s  

dleCkvarietie6. ~ d a t a s h a r t h a t t h e ~ ~ u e a n i n  
Af$md&mwas~thantheyieldofthe~tiumlct'leckvariety. 'Ihree 

lines, i .e.  entries m. 4 (Ha72/5/B. Bal . . . = ICTH&f32-241), no. 13 

(Hn658/458(F6) = 1- 82-2178) ard no. 8 ~ W M  = ICTH&f32-2193) 

w i t h  mean yields of 2 W ,  1861, ml 1851 kqba, mqedzively gave 

S ~ k a I k l y  bi#x3r yields than the Eithd W allti= Ciam's' (l342 

rn) 
In Fhnhmm bu lines, i .e .  emby rn. 17 (ICINWI-1667 = 9045/Iccqh) 

ml etltly m. 18 (1-1-1829 = Mf's1/J0's'//~'S'/3/Charm 1) with 

.-mqetlve yields of 6567 and 6600 k#n, significantly OutyieldEd the 

rntianl W v a r i e t y  Ymmros (5600 lq). In Ldm'tm tha3$1 five entries 

g a v e ~ y i e l d t h a n t h e m t i d c t ' l e c k , t h i s ~ k a s t r r s i g n i f i c a n t .  

Haeax, in 'Rnkey five entries cutyielded the r n t i d  ctreck hR cnly 

one entq  ( m .  4) did so significantly (2073 kqha vs 1643 laZ/ha). lhis 

m t r y w a s a l s o t h e ~ y i e l d q l i n e i n ~ .  
l h e s e ~ t s s h a r t h e s c c p e o f ~ t i r q g e r n p l a s a a d a p t e d t o t h e h i g h  

altitrde amas of m. 

rabie 60. Yield perf- (kqma) of the t q  five lines of the ~ i c n a l  
mmm yield Trial (Hi* Alti-) , 1988-89. 

Yield 

C~IW (site) ~pt. ~verage of 
Mean 5 t rp l ineS  

(auul Aman) 1356 1800 (3*) 
nan (-) 5365 6277 (2*) 
Iran ( a i l )  1014 1222 (m) 
Lebnm -1) 4040 4887 (IS) 
nakgr ( H a w )  1335 1726 (I*) 

-- 
Name Fank Yield 

(*) = NMzr of lines signifirantly cutyieldq the rntic8n.l m. 



Ltnin A.E., and FaJler, D.B. 1989. ?he h f l ~  of aell size ard dnmmam 
dosage 9.1 expr~~im in the Triticreae. Gerrrme 32: 667-671. 



are tm main cbjectives of this mrk. First, the M of 

mqhological ard Fhysiological traits of a d i m  oolla3Acn of durum wheat 

qmdqpEsardtheir'. , in the &temimtl.cn of adaptaticn ad yield 

in stressed Iai.nid tkditmzmxan m' Its. S € a d . t h t ? d e r e l ~ o f  

selecticn criteria for these m' . I h e ~ ~ w a s ~ f o r t h e  

~ ~ a t T e l H a d p b h i & ~ t h e ~ t e r a i n a l l ~ ,  an3 

at &&a as a dry site. 

~ ~ ~ ~ t g e r o t y p e s ,  -widegeneticvariability 

for a3apbtiicn to the env' ofNorthAfricaandWestAsia,-used 

i n t h e s h d y i n c l ~ s a n e l a n d r a c g , ~ i r r p r c n r e d a r d a d v a n c e d ~ .  

lhese genotypes sere assun& to present a hi* diversity in 
mx@qhysiolagical traits ad a3aptdtl.m to various agroemlqical zsnes in 
the Isu9L m m .  Ihe basal arrl spzrimntd trea+awnts are smmrized in 

Table 69. ?he f ield design was a 9x9 sinple lattice with a plot size of 6 

-, 5 m 1u-q a d  20 an apart. 

Table 69. Details for the dunan wheat chracterizatim experimnt, 
1989/1990. 

Nit- rate (kl/ha) 
p p j  ( W P )  
Weed antrol 

Rqici.de 
()cq/ha) 

sodng date 
&- date 
Harvest date 
lbtal rainfall (mn) 

4W40 
60 

Emminal t- 

(at t iJ 1erj.q -str-) - 
120 
5/11/1989 
27/ll/19P9 
3/6/1999 
233+70* 

- -- 
* lb supplemntary irr icpt ias  ( 7 m )  w ~ e  ~ l i e d  during the =asmi. 



The shdied variables, the scale us&, anl the a3Jnwiaticrs are 
d in Table 70. c h e m a t i a ~ ~  were limited to  W y  

n u @ l o l a  tIaits, yield anl yield c-Its. 

Table 70. MBasureapnts, m i a b  anl scale. 

Variables Ahtxwiaticn Scale 

1. plant nmkerM 
2. ~~ 
3. Gnmui viqr? 
4. cold damage* 
5. QDwth habit* 
6. Leaf pxhue* 
7. Plant color* 
8. Leaf r0lI.w 
9. -'s saxe* 

10. Leafnmkerinmainshmt 
11. Main tiller nnr&r 
12. m y s t o - y  
u. my5 to p h y s l o l q ~  

maturity 
14. Days to maturity 
15. Plant height 
16. klurxle lerqth 
17. Leaf -* 
18. aiolqical yield 
19. Head nmkerH*** 
20. GKain yield 
21. lo00 Icernel height 
22. -liter height 
23. Shaw yield 
24. fWYeSt ~IX%X 

Fu4 
aJv 
VIG 
FIID 
Qi 
IP 
PII: 
W L  
ZAD 
u s  
?NO 
M 

m 
PI 
m 
PL 
saJ 
BYM 
HtM 
GYM 
'IIW 
HLW 
srf 
HI 

at  2 leaf stage 
1-10 illmasing 
1- 5 increasirg 
1- 5 -ing 
1= erect, ~ ~ d t e  
I=&, 3=lv ' 'dl 
1= l*, 3=aark 
1-3 hxeasirg 
Zaddcs et al. 
alaqwithzadaks 

n I f  I1 

penmntase (50%) 

dry m e ,  yellw sp* 
days to hard grain 

1-5 inaeasirg 
-/nZ 
&& 
Qams 

rn 
calculated 
calollated 

* e v e r y l o d a y s  
** h i r q  grain f i l l i n g  pericd 

*** a t  harvest 

~ ~ t s o f t h i s ~ w F l l b e ~ i n t e z n s o f t f i e e f f e c t s  
of clrp establistmaent, gmwth Erklb les ,  yield ompalab, grain ard 

biological yield. 

Table 71 sbxs the sinple cnrrelatiors of mean g n x d  m, ard gmwth 

viqjr with four diffemnt variables related to yield anl yield a-Its at 
differemt plant gmrJUl stages. The remits sha* a hi-y s i q i f i c a n t  



a n r e l a t F c n ~ ~ a w e r d m v i w w i t h & v a r i a b l e a t  

d i f f e m n t ~ s t a g e s a t l k l l W y a a n 3 B r a h .  A t ' I l e l l W y a , g t u m l m  

a l a q  with w vkpr, hetween till- stage (stage 20) to fl& 

s b p  (stage a), am positively aamdated w i t h  plant mid.=-,, (m , heals 

n.n&x/d W) , grain (W , d biological yield (w . Swh carrelaticns 

-ect the inportanz of the d t y  of early gmmd truer d good 

gnwth v i g r  for a larpr perid thnaqh the cycle (stages 22-70). 

Cn the d3x=r hand a t  the drier site in Breda, the ncSt critical stage for . . a 3 u e v u q h i ~ g r c u r d ~ a n 3 g r w h v i g n r  i s a F p a r e n t y  early inthe 

sesson (stage 20) dri& leads to better urp establishmt, immsd light 

-on, direct soil water lass, ard -y WE 

d yield. 

W e  71. Sinple cucmlatim k t w e m  man mver (OXT) ard grUith 
vigor (VIG)  w i t h  urp establkhent an3 yield corpanents, 
1989/90. - meda 

v&) (XN aw EG 
(gmwth stage 21-22 to 6069) (qmth-z. 21-22 to 73-75) 

* P < 0.05, ** P < 0.01, *** P < 0.001 ') RW= plant m., Iu?.l = head m., BYM = biological yield, GYM = grain 
yield. 

Plant mker/uf v a s  highly cnrrelatd w i t h  grcmd axer (CC) at Breda 

(-idly a t  early gmwth stages), anl at 'Xl H x Q a ,  ard sh%d -istent 

onn4.a- azrcs gmwth stages ( W l e  72). Initial gw3 g?xami awer ard 

c p A  urp vkpr results M y  f m u  iraxzsiq plant mker/uf or t i l l er  

nmd3er. In fact, there are ~~ reports on which prtiahr 
Fhysiolcqical ~nmessg ate the major determinants of cereal yield ard m 
W s & g = i s c r i t h l i n t h e ~ q , g m w t h c y c l e .  Cm-resultsshxsdthat 

a gDcd crop establkhmnt kss critical at b t h  sites hiicdtirg the 

1- ' of cbvelcpirq dunnu wheat gemtypg w i t h  casistent ard early 

FPasri -. 



m u  72. s-e -tion between plff~ nxd=/IdZ (W and 
cwer in diffenmt grwth e. 

G u  a 2  a33 GC4 a5 a36 
Sib (12-13) (21-22) (22-23) (23-24) (30) (37) 

* P < 0.05, *** P < 0.001 
GC = grand. amr at d i f f e  graJUl stages (- scale). 
R?4=plarItmkerpern?. 

?he aumlatia-6 hetween other and @ydological 
atb3xbs w i t h  grain and biological yields are in W e s  73 and 74 for 

'IElHrdyaandEbreda. Gtainandbiolqicalyieldsumbrstressenv~ 

v m e  nqat ive ly  correlated w i t h  days to heeding and pcsitively axrelated 

with n m t m  of plant height, and m e  kqth. 

?he asaociaticn Mxeen hm%q date and Fpain yield at the ctcy site 
(BZBQ) clearly i x d i C ! a t € s  the inprmce of earlirpss um%r dry c r d i t i ~ l s .  

Also, pelhnrcle length apzars to be a gmd pr.dkbr for perf- of 
genotypeeurKlermisturestress. 

In the kletter site (Tel Hadya) tillers and fertile tillers here 

positively oxelated w i t h  bath f@n and biolcqical yields m e  at the 

site (Breaa) cnly fertile tillers ms cnrrelated w i t h  grain yield (r = 

0.45***) aml biological yield (r = 0.68***). Ma, the ability for 
fertile t i l ler pmdwticn is viaJed as an hqmrta& pm3ictcjr of dunnn deat 

rpainyieldLm3ermishnestress~ticns. 

cusistent with the finiirgs of FTw&u!3 seascns, dark leaf 001or during 

WinteratthewettersiteinTelHrdya ( s tap20 )  anllightleafolloratsprirg 

(stage 60-70) for the drier location (EQda) ccxrddted positively with 

d biological yields ( W e s  73 and74). It is postulated that lightly d o r e 3  

leaves late in the seascn are likely to be less busceptihle to @mlmirhjbition 

of the @mtcqmth&c system, have higher rates of elsztmn trarspCnt, and 



'Ibhle 73. a n \ m s & ~ & ~ q y n n a e x y  89/90. Sinple an-relaticns btxem 
cmp - yield (81 T-JQF-'). Tel (233 

m r z l l n f a l l p l u s 7 O m ~ ) .  

a=T Soare Hem -ic On-Aatim correlatim 
attrikuta (range) s b m k d  coefficient coefficient 

Plant mlar 1-3 
(24) 

GYM 



m e  74. lLlnrm bheat physiology nnsery 89/90. Sinple -ti- bebeen 
plant and anp a t t r b k s  and yield (81 m). M (183 mn 
m a l l ) .  

sicom Mean F i W r d q &  condatian 
(ranp) sta&Id coefficient 

(m) deviatian GYM B!~M 

T i l l e r  m./plant 
(22) 1.6 0.73 -0.06 0.15 

(0-3) 
(30) 2.4 0.58 0.04 

(24) 
(60) 2.7 0.70 -0.19* 0.21** 

(2-4) 
Plant color 1-3 
(21-22) 2.0 0.85 0.003 0.08 

(1-3) 
(23-24) 2.4 0.48 0.05 0.13 

(2-3) 
(69-70) 2.4 0.49 -0.19* -0.16* 

(2-3) 
m- 1-5 
(22) 0.94 0.65 -0.22** -0.26** 

(0-2.5) 
(30) 1.2 0.29 -0.23** -0.09 

(1-2) 
(60-70) 1.5 0.50 -0.40*** -0.10 

(1-3.5) 
L03f mllbg 1-3 
(12) 1.1 0.45 -0.03 0.11 

(0.52) 
(31) 1.5 0.38 0.15 0.11 

(1-2.5) 
(69-70) 1.9 0.34 -0.18* -0.04 

(1.52.5) - 1-5 3.7 0.54 -0.0 -0.03 
(2-5) 

plant height (an) 38.9 7.5 0.61*** 0.67- 
(22-63) 

-e 1- (an) 11.1 3.1 0.61*** 0 . m  
(5.549.7) 

mtoh=dh l31 4.5 -0.42*** -0.18* - 

Days to maturity - 
(159-169) 

~ e a d  m./n? 111 34.5 0.45*** 0.- 
(12.5230) 

Bialqical yield (&) 175.2 64.3 0.66*** - 
(56-462) 

straw yieN (&) 146.2 52.8 o.40*** 0.- 
(34-338) 

Harvest- 0.16 0.09 0.77*** 0.11 
(0-0.45) 



pcsaibly \Ister effi- an3 yield -. K x e  &tails an 

the relaticn between leaf  ailar ard qxQpe prfaumm= can be f d  in 

P I X W ~ ~ S  oereal anual I-, (1987, p. 125, Ed 1988, p. 94). 

LeafmlliIKJ (assessdasthem&erof leaf-), early inthe- 

positively oxrelated w i t h  gxain yield ( r  = 0.21**) , ard biological yield (r 
= 0.29***) a t  lkl Hadya. W e  it was positively onxdated cnly w i t h  plant 

-/I& (r = 0.22**), Ed heads -/I& (r = 0.20**) at a. ?he f ac t  

t h a t ~ s h a J i r g t h i s t r a i t w i M ~ a ~ ~ ~ s t r e s s  

atTelHidya,  ~thatthistraitmaykecmstiWvein~t. Inthe 

less stressed ernrimmnt (e.g. Tel Hadya, 1989/90) leaf mllirq might play 

a mare &- mle in yield mahknme. Hmeer, u d e r  the sewxely 
stressed ernr' .+ of -, swh midarce mxhanh had less ef fec t  an 

y i e l a m a i n t e M n o e E d ~ ~ i o l q i c a l p x s e s e s ~ d h a v e r m t r ~  

mpe to the abserved yield variati~s anuq gerptypg. 

In Mw3ikrranmn em' .Its, fmstonhaFpenatanyti.IU=cbh~the 

l J t s W h 3  m. Zhe r€sults shar unt frost danrrp &ring early stages 

(stage 22), a s w e l l  as a t  flaJerirgti.IU= (Stage 60) -very inportarrtat 

the dry site (Breda) . Olrly frost gmatly affected early seascn gzKmcl aher 

makirg it very d i f f i cu l t  for  the plants to mxmr ocnpletely, given t k  - m' 1 caditimi that pmmiled. A t  fl- 
t i n a e f l ~ a r e m o r e ~ l e t o f m s t d r m r a p .  F o r b o t h c a s e s o f f m s t  

gxain yield % negatively affect&. A t  Tel Hdya late frcst (strup 

50-60) seam3 to tnve had - px-d eff& an yield than early frost. 

Thismaybethe r e s u l t o f  t h e m  favcaableanrimrrrpntenablingplants to 
reorxrermarefullyardtoszStaingreater~. a p S e ~ ~ ~ R ~ m a @ a s i z e  

t h e ~ 0 f f r o s t r e s ~ i n o e r e a l ~ f c o r M w 3 i ~  



Plant Height 

Iherarqe of plantheightattainedat B r e d a m  22-63 anwhile a t  Tel 

H&ya it was 42-94 an; the anzdati ias  plant haight ard grain yield 
werepcsitiveforbathBredaard'llellMya. -, ~~m~ 

straqer a t  the drier site (r = 0.61*** vs r = 0.38***). Fwr biolcgical 

yield, the assciation was significant at Breda cnly (r = 0.61***). rn 
p i t i v e  axnlai5a-1 at the drier site ray be rdatxd to the fact that 

qemtyps w i t h  taller s t a m  have a better total gmwth potgltial am3 

resclnce utilizaticn urrjer -, ard have a him anumt of resezvg 

which d d  be z&rarslccated to the grairS a t  the time of fill* when 

cmrentphotosynthetic~cnisverylimitedinthedriersite.  

Tables 75, 76, 77, atxi 78 &KW the tcp ard bottan five genotypeS i n  

g m h  or bio laca l  yield alaq with data for water use efficiency (WE) ard 

a t h e r g ~ ~ & ~ ~ f o r t h e w & a r d d r y s i t e s .  W E w a s e s t h t e d i n  

tenrs of grain ard biological yield pr.uW& per unit  of m a l l  received 

( )  A l t h m q h  mt p c i s d y  lEmsmed, WE - w i t h  the 

of available m-. In aaaitim, values for grain yield, 

harvest W, days to headirg ard days to miolcgial mly kern him 
atthew?ttersite. T h e t o p f i v e a r d b o t t a n f i v e ~ f o r y i e l d w x e  

statistically different for all pm&ers at tmt3 1 d u - 1 ~ .  ?he tcp five 

gemtyps at  EE& wre different An0 s b h q  high grain yield a t  the 

n m e ~ m h m a t i n T e l K i d y a ,  sqge&k~ahighgenoQpeby 

ernri?xnmnt intem&icn. lhese results are not surpris* onsiderw the 

w i & r a n p o f g e r e t i c v a r i a b i l i t y i n t h e ~ u n % r s M y .  Zheh i@~ 

coefficients of variaticn a t  both lccatias, e q d a l l y  at the drier site, 
m ~ t o t h e ~ ~ m o f r a i n f a l l a t ~ ~ t o t h e l a t e f r c s t ~  

that annred during the XqmhAiVe pericd. In spite Of this, the data 

s u 3 g e s t t h a t m d d b e & a s a s e l d m C r i ~ ~ i d e n t C q r ~  

w i t h g w d p e r f ~ u n d e r ~ r n ~ d t i c n s .  



Table 75. ?tp ard battcm five in grain yield, w i t h  associated 
water use eff ici- , ard other gm&h pammbt=. 
(Breaa 1989/1990). 

-5gerntypes 
Soarsanera 0.040 7.39 0.07 136 160 164 
Edladia Hamrra (A) 0.052 9.45 0.04 139 161 166 
Ethiopia I C  8373 0.056 10.33 0.05 139 161 166 
N. IMmb 86 0.058 10.58 0.08 138 161 166 
BeliM.12 0.058 10.61 0.09 134 159 165 

C.V. 71.3 71.4 50.1 2.2 0.8 0.7 
LSD: 0.23 41.28 0.16 5.8 2.5 2.3 
G. maan: 0.16 29.1 0.16 130.8 157.9 163.4 

WUE: rainfall use efficiency calculaated frun tDtal rainfall/GYM. 
LSD: for hUE a t  0.05 = 0.226 

Crmytmseratypg ( C l ? a n l a r d U a u r a n i ~ i )  appearamiqthetapfive 

f o r  bath grain ard biolcgical yield a t  the drier site. lhis m y  be partially 

expllairrd by the fact that the inrJease in WE for  biological  yield is 

associated w i t h  an increase of yield when the harvest h iex  is relatively 

stable. Cham 1 d Haurani Na& both had relatively stable H I  ihm 

rmpared with their H I  a t  the wtt%?r s i t e  in Tel Hadya (0.27 ard 0.28 

respectively onpared with 0.25 ard 0.18). In ccntrast, a t  the rrRtter 

rniromwnt of Tsl Hadya, four c u t  of five g e m  (Daki, W a w i ,  Hamri 

Ahmr, and Belikh 2 )  amcrq the tcp yielders both in biolcgical  ard 

qah yields. mirq the previcus seasc~l- 1, H a r d ,  Belikh.2, ard Laki 

the five best perfomiq gemtyp i  ur&r the dhry M d i m  

ernrironmnt. 

In summry, lrpst a t t r w  identifie3 in  the prwicls seascn as 
selection criteria f o r  Wt w&r Meaiterrawm envinmmts prwed 

inportant for the -seard seascpl. These traits incl*, tall stamre, l q  

pdmcle, early h a d i q ,  resistame to  fiDst, high rrmber of fe r t i l e  spikes, 

and hi@ straw yield. 



M 1 . e  76. Tcp ad bottcm five genotypes in biolqical yield, w i t h  
water  use efficiency (gr/~?/hm), a d  other gnwtt~ -. (Breda 1989/1990). 

m: calculated fmn Wzil rainfall / BYM 
biolobial yield ( q ~ / n ? )  

Rainfal l :  183 mn, n = 81. 

Wle 77. Tcp anl botton five in Fpain yield, with assxxiated 
m, an3-gmJthparameters. 

( T d  H d p  1989/1990). 

WE GYM HI m MM CM 

-5gaatypes 
raki 0.631 191.19 0.42 139 170 177 
hhUdtX6 0.549 166.48 0.38 138 171 179 
~ A t n l m  0.516 156.43 0.31 137 171 180 
i4arjawi 0.492 148.95 0.30 137 169 177 
Beli.ktl 2 0.476 144.22 0.29 142 172 178 

-5W=Q'F= 
Canni.2- 0.148 44.85 0.17 143 172 179 
Scorsanera 0.178 53.90 0.18 148 175 180 
Sabil 1 0.223 67.71 0.26 148 175 181 
Jordan 0.233 70.52 0.24 137 168 177 
M 1084 0.246 74.51 0.29 144 175 182 

WE: water use efficiensy calcullated f m u  tcRal rainfall/GYM. 



78. ltpard battan five in biolagical yield, w i t h  associated 

Hadya 1989/1990) . 

WE: water use efficiency calculated fmn total rainfall / BYM. Total 
~ i p i t a t i m  = 233 w + 70 mu irriqatim. 

ED: sMLl value for WE a t  0.05 = 0.509, n = 81. 

E. Aa=wxb & I. Naji 

In the 1988-89 armdl r q x r t  it vas  -1uded that for high grain yield 

i n t h e c o l d ~ o r c i q e n v '  of Northem Syria earliness is mt 

sufficient, hh that it mst be a m b M  w i t h  a laq ve#ative pericd of the 

apex and a short ear initiation pericd. This type of apical &velqmmt, 
omtmlled by both a vernalization an3 a st- @&qericdic 

d m ,  is assccia'kid w i t h  a m a t e  winter qraJth habit, an initially 

dark plant color &agirq to  pale pxen arand the middle of F-, 

ard a high level of frnst resistanm. 



The relation between plant amhikchue and yield MS in a 

rursery of 36 tkc-13~ barley errhig imldm~ l d  hrdracs, locally 
selects3 entries and inpwed var&&ks. Tb sinplify the analysis, plant 

a r d L k c h u e w a s ~ t o o n e v a r i a b l e , b e h q t h e f i r s t ~ i p a l c a r p o n e n t  

(FCl) of a principal unpmat analysis (PCA) . Field -tias used for 

this PCA were qmth habit, plant &or (expressed as the differ- between 

winter ard color) ard frcst dannge, soared in the 1987/88 seasan a t  

TelHadya, BredamBcuider. AsirpkforthePCAawighe3manacrossthe 

three locaticos for ea& of tbe three -tias was used. 

The f i r s t  principal e x p h k d  78% of the bdal variatim 

preserrtinulethreevariables (ttaits) andwashighlyuJrrelated (P< 0.001) 

w i t h  each of them. Therefore, FCl was assum3 to  be for all 

three traits an3 U n s  for plant amhi-. 

f~rs t  principal component 

Fig. 9.  scatter diacpm of the f i r s t  principal corpcPlent PC1 of gmwth 
h a b i t p l a n t & o r a r d f r o s t d a n n g e a g a i r S t ~ d a t e ,  e x p ~ ~ &  
a ~ d a y s f m o 1 M a n A t o h e a d i r g a r d a v e r a g e d a v e r n i n e  
envimmmts. A hi@ value for FCl idca ts  a prxxtradte gmwth 
habit &ined w i t h  a clear dmqe in plant color a d  frost 
resistance. 
Plus s i p  barley hpxd varieties, cpen tr-les = locally 
select& lines, apen cinles = W - a k i e s ,  clcsed triarqles = 
Syrian landraczs, c l d  ewes = JOLdanian lanlrxes. 
I=LicpeeUl, IH&o. 
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That a lardrace type of anhi- &s nat mxssar i ly  inply la- 

is sham in Figure 9; the mn-datim between PC1 and heading date v a ~  d y  

~ 0 . 1 7 .  a r d m i g n i f i c a n t a t  5%. -earliness islolaJntobe Strcp-rgly 

mrrelated w i t h  yield, the infl- of plant anhi- qxm yield 

was analysed after m u x h g  the effect of k4ig date by a stepJise 
regressim analysis. 'Ihe ?xsults, in Table 79, show that 

earliness is related to gmin yield acrcss the a l e  q of envhmmmts 

while plant archi- has an additicmal effect d y  in the lcw yieldirg 

em' 
'Ihe abave mts sqqest that w t i m  urck dry d t i i o r s  in 

m x t k r n  Syria qxm tsm strategies. First, a v o i ~  of terminal 

stressbyearlinesswhicfi is -by the f a r  early atries inthe 

l e f t  mmer of the lower triargle of Figure 9. Earliness can result in good 

yields in normal dry years, but often subjects plants to damage by la te  

fx&s. ?he seami straw, tnsed m an ada@xitim to local ~~, 
~ i d a n d i r m 3 i a t i m r e g i m s ,  i s ~ b y t h e l a n d r a c p s i n t h e l -  

triangle of Figure 9. The six ladraces w i t h  a high valw for FCl, referred 

to as prcdmte lanlracg, reyeserrt the l a t t e r  s t r a w  & clearly. 

Stratesy 2 my  not -ily lead to yields higher than s t r a w  1, but my 

inprwe yield stability, especially urck harsher d t i - .  mtries not 
follawirg ane of these strategies and are l a te  or have a rm-lan%ace type 

of plant architeztme, i.e. the eight entries in the upper triargle of Figure 

9, are madapt& to the dry of rnrthem Syria. 

3.1.2.2. Yield StabiLity 

Yield stabil i ty has been m4aslred as the slope of the linear regressim 

of entry - yield per em- m em- wan yield. S i x e  the 

genotype x envirumnt htemztim for grain yield is nultiplicative mther 

than d t i v e ,  data - log-10 trarsfcamed prior to analysis. 

Figure 2 shms the M a t i m  between the -im coefficient anl. the 

trarsfcamed - yield per entry across envircmmb. 'Ihe eight envirammk 

indluded-thesameasthose~cnedinTable79withthe&mof 

B39, mt includsd bglrmse the lcw yield of that embxamat my have a 
aisncporticnal infl- qxm the mpessim slcpe. In Figure 10, f a r  . . d l s t m t r e s p l s e p a t t e r r s o n b e ~ :  



(1) A hi* r s q e s i a n  coefficient in m i n a t i a n  w i t h  a lcw average yield, 

typical for atxies mt adapted to dry d t i a .  Ih Figure 9 entries 

~thispatternwereingeneralsi~tedintheu~pertriargle.  

(2 )  A d m  r s q e s i c n  coefficient in m i n a t i a n  w i t h  a &te to high 

man g n i n  yield. T h i s  pattem, kdicathq a d m  yield acxcss the 

whole rarge of env' .Its, was nqmsri-kd by entries sea- 
between the tw triangles of Figure 9. 

log-10 transformed entry mean yield 

Figure 10. F&gressian ooefficierrt of the linear mqEssim of entry - 
yield per envhnmmt an envbmmmtal rean yield vs. lcg-10 
transfozmd entry man yield (&) aacss eiw envbxnnmts in 
ncathem Syria. 
qen triaqles = entries (8 errtries in uppex trian- 

gle in Figure 9).  
qen c M e  = pcstmte lan3mces (6 entries in the upper 

corner of the 1- triaqle in Figure 9). 
closed circle = ather 1- (8 entries in the middle of 

the 1- triargle in Figure 9). 
qen squares = early entries (4 entries in the left comer 

of the 1- triargle i n  Figure 9) .  
plus qnbls = entries w i M  a specific adaptim (10 

entries between the tw triangles in Figure 
9). 



(3) A l u d ~ i o n a m f f i c i & c o n b i n e d w i t h m o d e r a t e t o h i g h - g r a i n  

yields irdicam qscbl d a p A m  to the drier envimroents. Ioaal 

1-, fdintheLqproanmrofthel~triangleinFigure9, 

l m i n l y ~ t h i s t y p e o f ~ ~ .  

(4) A medim a v i c m  coeffickmt d i m 3  with a high moeran Fpain yield, 
c h a r a d e r i s t i c ~ f g o o d ~ ~ i n a l l t h e  '-tested. Ihe 

f a r  early entries i n  Figure 9 had this vide ranp adapbticn. 

~ a b o v e ~ t s ~ U n t e n t s i e S i & n t i f i e d i n F i g u r e 9 a s b e i n J  
a a a p t e d t o c h y a r d i t i i m s ~ d Y w ~ t y p e s o f a d a p t i c n ~ ,  

eiuler by earl- or by plant arcidtecham. Wle 80 shafi that early 
~ e s h a v e a y i e l d a d v a n t a p w e r t h e ~ t e e n t r i e s a c r c s s ~ w h o l e  

lanp of envhments. HaRver, the relative yield advantap of the latter 
gnxp mder drier d t i -  as ampam1 to wet te r  dt ia - s  is clear. 

l h x k x & d t i ~ t h e u n a d a p t e d l a t e ~ p e r f ~ b t t e r t h a n t h e  

prxstzate ones. 

Table 80. Differeme in grain yield kebem qzcap of d e s  across a 
range of env' ( r e f d t o i n T a b l e 7 9 ) .  lbopnparethe 
individual env' , for eaA of them, grain yields have 
beenst " l t o a - o f  z e r o a t d a ~ d w i a t i ~ o f  
one. values &mxenkd aFs m of three snsss ive  envbx- 
mentsafterrankingfor-grainyield. KkiAJSabahqzcap 
of entries a m  given in sdzion 3.1.2.1. shaJ 
nmbersofentriesineacfignxp. 

Ontrast* 

early (4) -1~(4) w t e ( 6 )  
VS VS VS 

m' prxstzak(6) -63) 

M6, 'M8, B38 1.64 1.30 -0.34 
m, BOB, 'IN7 1.39 1.33 -0.06 
m, m, 1.30 1.76 0.67 
m, m, ER6 0.92 1.96 1.26 
m, m e  0.98 2.06 1.29 
m, EX, m9 0.78 2.17 1.39 
m, --nBt 0.41 2.05 1.64 

* A positive value indicates that the f k s t   pap has the hjghst yield. 



?he hypo&sis, Falt faruard in the prwiaJE4 sectian, that &-ate 

dtia-6, is i l l h t e d  in W e  81. kn6s three dry sites, mrqin3 in 

avwage grain yield flrm U 3  to 148 &, prcdmte lanchaoes have a higher 

standazd dwia t i cn  than early entries. After d t i c n  of the ba 1- 

yieldirg . hxser, the stardad deviatim of these 1- 
bexllaessmllerthanthatoftheothrgraps. 

S jm i l a r i t i e s  k e h e a  t h  d t s  of this and the previas d m  

that earliness and plant architecbms b#br can give a reasanble 

mntsinncatheznsyria. T r a i t s i n c l ~ i n F i q u e 9 ~ n e a s i l y a r d ~ d c l y  
bedinthefieldandare~tedtoyield&dryonditiats. In 

aaaiticn, if they a hi* heritability (i.e. stable c-,im acrcss 

a v '  ) they a n  te a-te s e l d c n  criteria in 

m. 

W e  81. Mmn stardard dwiatirns of grain yield for three 
g z u p  of emtries ivarss sets of dry 

' 

To actjust for clifferenoes in yield level, log-10 
tLansfanoeddatahavehePnused. mtainpazanthgg 
are M v e  values. 

1) Details abaR the grarps are giwn in ssztim 3.1.2.1. 
a) BR6, ER7, B06, b) 'El3 added, c) ED9 added. 

In cader to irmstigate the abwe hypothesis, - were initiated 

to shdy seledicn effects of plant m t 6 z h x e  variatiatz upcn yield m%r 

drcu$-k E a c f i ~ r m t a i r s F 2 ~ ~ e s o f  acrcssbebentwu 



1-, differing widely in the traits b e f m .  T h i s  year, a@msis  

PR W +ZKI -: * U W  (F') and m-229VWW/- (F6) t 
b 0 t h p l a n t e d a t ' ; l e l H a d y a i n f a n ~ m ~ a n l R G B m D d i f i e d  

'aqmntecl Wh. W p r h q  aim of this year8s e z p r h x b  w an 

asssamt of the variation available in eacfi cmss and the select ia~ of 

~ p a p s o f l i n e s w i t h a n t  ~ ' ~ g ~ l c g y o r ~ c g y .  m t s h t h e  - *l3- are ill-. 

~ ~ ~ l ~ ~ d i s t r i M i a f f o f t h e ~ , d e r l v e d ~ ~ l i n e s f a r  

~ t s ~ i n 1 9 8 9 / 9 0 .  FtirmDsttraitstheparentssharedacmbadg 

e q m s i o n  (seealsoFigure9). A l ~ t h e a m e s ~ s i m i l a r t o a r n m l  

d i s k w o n ,  Uley significant dwiatias frcm d i t y ,  pc&qs &E 

to slight d i f fe rems am3q the frur experiments. Ihe c l d  &viation 

fromdityappearedfarwinterfrcstdamage,dmrethedishilxlticnws 

significantly (P < 0.001) s k w d  to the right far all f m  experhmts, 

M c a t i n g  sane t3mimme of fmst msistaxx over fmst e i l i t y .  

sluwness is absent in the distr iMion of gmwth habit inplying that 

r e s i s t a r r e t o e a r l y f r o s t i s m t l m o g s a r i l y a s s o c i a ~ w i t h ~ t e ~  

habit. Ihe relative gmd gmwth v i q u  of the pmgmy might be a msdt of 

t h e b e t t e r ~ l y v i g m o f B b o  ( inabeme0f  tmst) C u b m w i t h t h e b e t t e r  

Aost resistance of Ligneel31. Heading date also had a shv& distribkicn, 

behysignificantat (P<O.OOl) in-rutof f a r -  ' . 
all of the Fangenig - earlier than Liqme-U1. W relative late heding 

ofIWo~causedbyseveze~daPnagebhichalsDacrnnkedfcri tsskat  

plant stature. 

-ite of wirg ~ c g i c a l  traits as indirect selection 

criteria in  a h e d h q  p q n m  is  hi@^ heritability. Table 82 shafi that 

early (J-) frost damqe, plant aim, graJUl habit an3 hsading date have 

the h i m  heritabilities @road serse) khi& are e x a c t l y  t k  f a r  traits 

~ u p t h e m 3 d e l p r e ~ m k d i n F i g u r e 9 .  IhelwplantheiQhtVduesfar 

in  the f i r s t  Ism v- is due to  sane field -ty. Ihe high 

kritabilities far grain yield are rrrrarkable. The smaller plot size in 

q 1t4increasedtheenv' kalvarhceofgmwthhabitan3heding 

date, resulting in  1- heritabilities. It can tbmzfm be A l u d e d  tbt 
unless the plot size is very d l ,  the heritability of the traits nenticned 

in section 3.1.2.1 is m t a  l imi t ing  f& fartheir- in- 

xrk. 



G r p l l h  W t .  m of Imes: 1959 plant Cola. m of I8nes: 1959 

Frost Dsmsge. ro of l l n r  1959 earth VD-. m of 1 1 4 9 .  1959 

H e a a , ~  Date. m. of lrnes 1959 Plant hesmt. m. of Itrrs: 1959 



I h e e f f e c t 0 f s e l ~ b a s e 3 . o n p l a n t ~ ~ a n p l a n t ~  

tolatefrcst,hexlbqdate, p l a n t ~ a n d r p a i n y i e l d ~ a s s g s e d u s @  

t h a l O l i n e s w i t h t h e h i ~ o r l ~ F U y a l u e s i n e a c f i ~ , ~  

F c l r e p r e s e n t e d w h a b i t ,  winte rp lan tao lo r&win te r~d inaage .  

T a b l e 8 3 s h a f i t h a t a l ~ t h e d i f f e r e r r z s ~ t h e M ~ a r e l l o t  

alvays significant, they an? -istent acmss sets. M significanz is tht 

t b  lines w i t h  a  high value for FCL, the "lai&ace types", haw a 1- saxe  

fcrlatefrostdmegzWsuppcartsthehypothesisp~tfcathinsedicn 

W e  82. LWxd-sense heritabilities of traits in fan indi- 
vidual experinrentS. Values are based on w- ctser- 
vatic116 for the progeny. Rlvimmmbl varianoe is esthtted 
as the mean of the v a r b  of the eight Muded in 
eacfi design. 

F'rc& damage (Jan) 
Plant d m  
C;mwth habit 
CSaJul v i q m  
F'rc&dmegz rn) 
raysbh=diKl 
Plant height 
Grain yield 

a) plot size 0.6 x 1 nf 
b) plot size 0.3 x 1 n? 

3.1.2.1 that this type of plant archi- is less srsceptible to harsh 

mirnments. Diff- in heedirg date are soall ~~ the lar 
association kthen FU ad headirg date mkd v i a s l y .  T k  mall plot 

size arri the three 40 mn irrigatias given to the plots armrd the beginning 

of Mar&, & the begjnnirg ad middle of April, m y  explain the relatively 

yield levels. Newxtkless, l h s  with a  high I U  yielded co l sk tm t l y  

~ t h a n t k e w i t h a l a ~ F C l .  



~ 8 3 . H m n p e r f a a m a n ; e i n e a c h o f  4eXperimentSof thetenlineswith 
t k  d lCkRst value for the first principal c z k  
h a d  rpn graJth habit, plant cnlar ad early fmst dmaage. 

m=- 

Ia tefmstckm~a~p'  hiqhFC1 2.5 2.8 2.6 2.8 
lav Fa 3.4 3.3 3.4 3.4 
diff- -0.9** -0.5* -0.8** -0.6* 

csain yield hbhFa 491 459 376 185 
(Wd) 1~ FC1 363 314 285 145 

d i f f m  128* 145* 91** 40 

1) suxed c n  21 Wmh after mld spell; scdle 1-5 (1 = rn damqe, 5 = dead) 
2) 1 = day 1: a) plot size 0 . d ;  b) plot size 0 . 3 d  
*, ** significant a t  5% ard 1% m v e l y .  

Next Eeasal, 1- s e l a  for axemdig plant ~ t e c t u r e  ard 

h s d i q  date w i l l  be d e d  in mare detail a t  T d  Hadya ad Breda. 

variability in m i o n  of the Mvidual  traits is available i n  the 

~U~crossardtheFne l iminary lgUl t spresente j .heresuFpcat the  

that  seleaim for plant a n 3 i k c h m  is beneficial W that, in 
anbinaticn w i t h  headirg date, it mi#-& ke a suitable criterion for hiini& 

yield selecticn in early -ti-. 
E. van a6teztm E. ?cem% 

In omtimatim of last season's ' 
,k (w w, 1989) threr! 

salectEa &run Wt sencrtypes w i t h  s imi lar  phenolcgical atxl 
varyirg in d e e  length, Mmoely Qo Rabi 14 ( 1 9  mleqtjle), IcPrifla 

(-1 Setxu (-1, as d & x m i n d  in a gennimticn cinnber, m 
plffltedat10, 20a rd40an ra s spac inga t3 ,  7 ~ 1 0 c m s o w i n g d e p M s a r d  



at Ume pl- dates (early, medium ard l a t e ) .  We experimnbl des- 
was a 34 factorial w i t h  a sirqle replication (bloclcs of 9 units w i t h  4 fador 

hkm&ims CCnfaRdd) w i t h  81 plots. We v k n t  w a s  p t e d  at Tkl 
Ha3ya, I m ' s  min station in Kutbem Syria (36"N, 37' E, 300 m elevation 

with a l q  term avemge a r m d  Anfall of 332 mn) and ~reda (35"55'N, 37" 

lO'E, 350 m elevation w i t h  a l q  term average arrrJal W a l l  of 278 ma) . 
~ t o p l ~ t h e s o i l u a s f e r t i l i z e d w i t h 4 O k g o f  ni-and60 

kg of P@ at T d  Hadya and 20 kqha of nitxqm and 60 kg of PA at Ex&a 

in t h  form of d m  &fate ar~I triple v t e .  Pdditicnal 

ni- ms -lid at mid till- at both sitg, 40 kqha at Tkl Hadya 

and 20 at Breda. We - l a w  fertilizezs were brca&a& and 

~ t e d i n t o t h e s o i l w i t h t h e l a s t h a r m w i n g ~ t i o n .  Seedratewas 

120IqA-m. ~ p l u t s i z e w a s 1 . 2 m w i d e a n d 2 . 5 m l q ,  andans-of  12, 

6 and 3 nxs amdjrq to the nw spaciq treaizrent. The plant- and 

energenz dates for Tel H a d p  and Brsh are presented in Table 84. 

We follawirg traits WE measured: plant rnmbxH (m at Zadoks 

stage 11-12, gmm3 axer (a) at ten days intenml, plant vigor (VIG), 

plant heiqht (FH), pdurcle lerqth (PL), hsad nuuker/n? (Ht@l), tiller 

nnbr/n? (W , biological y i e l d  (W , Fpain yield (W , head weight (W , 
tmhr of days to headirg (DI), days to @ysiological maturity (DR4) and, 

days to mturity (INJ . Straw wight (SIY) and hanrest index at harvest WE 

calculated. ' I b t a l r a j n f a l l d u r i 1 q t h e ~ ~ w a s 2 3 3 m n a t T e l H a d y a  

plus b sprinkler kigaticns (35 mn each) me at tiller- stage (Zadocks 

22) and the other at the flag leaf stage (ZadocJcs 37) and 183 mn at Breda. 

Wle 84. Planting and emezgence date at Tel Hadya (M) and Breda (W) . 



m e ~ t s o f t h i s ~ ~ a r e ~ i l y ~ F a e s e n t e d i n o f . m l i n  

e f f e  for czq, establkhmmt, graJth ad yield at tr iMes a t  ead~ site. 

Crcp g'cablisfnoent, assgsed in tezms of plant rrmS3er per unit area am3 

gtund cwer at late tillerirg (Table 85) irdicated that  1- wleqtile 

had a significant pzsitive e f f d  (P < 0.05) an the m m b r  of plants per n$ 

(FW) at 'I'd Uadya h t  had m effect on any of the txaits a t  the drier site 

of Blreda. Ihe g e e  (Sebcu) w i t h  tlB shorter wlaptile had the him 

m m s 3 e r o f ~ p l a n t s a t l k l H a 3 y a .  Earlyplanthqadnarrmmspacirq 

siqificanlly favored stand establisfnoent a t  both sites. S m i q  depth had 

m effect and early Savirg tlB mmbw of plants per d at  Tel Hadya 

ad Breda. Nammihg nx spcimj an3 early planthq had a significant e f f d  

(P < 0.01) m gnami  mer a t  both sites, the best spacing beirq 10 an. 

Table 85. Effect of variety, m spacirg, plantirg date am3 depth cm c x q  
establidmEmt and grum3 cover. 

Factor 

Variable 
'I'd* Breda 

rn Co l  rn Q3 

(P~M) (1-10) (P~M) (1-10) 

Qn Rabi 14 (L) 186 be 4.0 a 108 a 4.3 a 
s2b.l ( s )  207 a 3.9 a 109 a 3.9 a 
Wrifla (M) 189 b 3.9 a 110 a 4.1 a 

Plantim date 
206 a" 5.la" 199 b" 5.0 b* 

Meaim 216 a 4.1 b 226 a 5.7 a 
L a t e  160 b 2.6 c 68 c 1.7 c 

* P < 0.05, ** P < 0.01 
V k d  ckenmtims were used to assess grcurd mer GC4 using a scale 0-10, 
~ O i r d i c a t e s m p l a n t s a d l O m a n s 1 0 0 % g r a n d m v e r .  



lhese resu l t s  inlicate that crcp establ&mmt f m  clnun &mat is 

fmrcned by sbrt mletqtile Varieties, early planting, an3 w i t h  namw 
sp2bq (10 an) a t  !rel Hadya. Qcae xrw rprr.irq (10 an) an3 early planting 

~ i n g e n e z a l ~ ~ ~ b y t h e c r c p a n d h e n o e ~ t b  
~ ~ a n m r p o n e n t o f e v a @ m m p i r a t h .  Ingenezal&spscwingslnm 

machmntarpsforuxpestablidraentwenatthe&iersite. 

Table 86 &xwsthemaineffectof t h e ~ a n b i o l o g i c a l  adgrain 

yields a t  Tel Wdya an3 E t d a  clning the last tm - (1988/1989 z d  

1989/1990) . ?he msdts mote a rrmsistent positive effect (P < 0.01) of 

early planting exazpt far biological yield at flel Hadya in l989/1990. Plis 
i s t h e r e a i l t o f a b e t t e r p e r f ~ o f t h e c r c p ~ t h e s s a s a n a s  
jua-Jea by the eff- of early planting an crcp establistmmt an3 gmurl 

cufer (Wle 85) arrl an qwth attrihrtes (data & m). Saring depth had 

rn effect an Fpain yield a t  either site. Qcee xrw qachq had a highly 

significant effect an biological yield an3 g d n  yield a t  both sites, w i t h  

t h e ~ r a r s p a c ~ g i ~ t h e h i ~ y i e l d s .  

Varieties aff- biological yield at the drier site &rhq the 1989/90 

season t.hm CknFabi 14 ( 1 9  -1-e) cutyielded the other varietie~. 

Wle 86. Effect of varieties, mw spacirq, plantirg date saving depth 
cn yield (t/ha), a t  T k l  Mdya 0 an3 6nda (m) m 1988/l989 a& 
1989/1990. 

1988/1989 l989/1990 
F k k . u  M W M BR 

BYMmBYM G Y M B Y M  GYM BW GYM 

20 an 5.0b 2.3a 1 0.4b 4.9a 1.5b 2 . a  0.5a 
40 4.612 2.0b 1.4b 0.3b 4.3b 1.5b 1.6'2 0.3b 
Plmrtim date 
W l Y  6.7a** 2.4a** 3.9a** 0.7a** 4.6 I.-* 2.2b** 0.- 
MediUU 4.3b 1.91 1.9b 0.5b 4.6 1.- 2 . b  0.4a 
U& 4.4b 1.3b 0.X 0 . k  5.0 1.5b 1.9C 0.3b 



1. SaJirg~-15and-15is-for-grain 

yield. mrhg this perid -te pxwApitaticn - &.id enables 

gax3 seej. &tian ad better plant establishamt. Oelaying the smh3  

&kuptomidDeceooberwill*grainyieldsiwficanllybyupto60% 

at Eo&a (dry site), a d .  up to 17% at Tel IWya. 

2. ~ r a r ~ i n ( . l m v e s e a r l y Z p a a d c e ~ e r & . i & i n ~ i s I . e l a t e d  

to fertile tillers ad yield. % effect of rn spacing ws hi-y 

significant for grain yield and biological yield at both sites. It is 

clear that 10-20 an spaciq is Fneferable to 40 an. 

3. Sowirg depth (3-10 an) did & have an effect cn any of the cpaJth 

a t t r i h t s m e a s z n e d a t T e l H a d y a a d ~ .  kwverdeep (7-loan) sa*irg 

w i t h e a r l y p l a n t i r g ~ t o k e a g o o d ~ ~ p m d 5 8 i n t h e d r y a r e a s  

a r d t h e s e a d v ~ ~ t o ~ i n h i ~ m i n € a l l a r e a s .  



In the pxess of enhaXing gernplasn w i t h  resistance to the major 

\ J h e a t d i s e a s g i n t h e W A N A r e g i C n , ~ ~ n p v m x m t h o g r a m h a s  

develcpea sareral genlplasa p l s  w i t h  sannes of resistam2 to these 
diseases. Thesepools ~udebreadanlcUnnuvheatlineSwithsanoesof 

resistanm to yellm rust, septnria t r i t i c i  blotch, and cormpn kart ard 

&inedL€sistanztocnmmbrmtandyeU.m~. nmhUrdrd&ten 

& ~ f t h e s e p o o l s ~ d i s t r ~ t o M I R S a n d o t h e r u J l ~ t o r s f o r  

1988/89, 1989/90 ad 1990/91. Sane of these pools Were 

evaluated m3er central Qlifornian curliths (USA) arrl wm to 
diff& pa- of yellow rust and sqhxia tritici bl-. A gmd 

nm&rof l i n e s i n t h e s e p l s ~ t h e i r r e s i s t a n c e t o b o t h  

d i s e a s e s ~ a n d w a t k m t h e s e p o d l s w i l l 0 ; n t i r u e t o i d e n t i f y  

resistanm soum€s /v  in eacfi pool. se€d of these pools is pz3m!d 

a t  the Genetic Unit of the Oenter. 

New qsmplasa pools will be m%k available by the Ccming seasan, 

1991/92 & will include lines with =- to yellw &, lsaf rust, 

stennstarrlandcnmmkart. 

3.2.1.2. scmmbg far &&staxe to the *ar i h a t  niseases 

mta m the nultiloaticm tedq of the KUN-89 were anpletd in 

Dec. 1989. Usefull i n f ~ l l ~ t i c n  m the lXlnao mt KUrJ wm? d v e d  fmn 

1 lasatim for e of yell- nrst (&xin.ia striifonnisl arrl oamaPl kart 
(Tilletia fcetida ard T. carig), fmn five laaticns for ez& of leaf 

rust (p. -ta) ad septnria tritici blatrfi -la 

ciramhiadaJ, arrl fxun 3 l o c a m  for exh of Stw rust @. atamus] 
. . ard 

barley yellaw &arf v h .  T h e  nanber of lims with resistance to C n e  Or 

mnre of these a are sham in Table 87. 



Table 87. Nmbr of durun b h m t  lines* faml resistant* to ane or rmre 
majar dhases.  KUN-69. 

Disease No. of res* lines 

Y e l l 1 3  rust 165 
Lmfrust 20 
StaPrust 72 
septoria blotch 74 
Barley yellow dwarf 166 
cammnlhnh  30 
Septaria ad barley yellow chrsrf 59 
Yellow rust an3 camm hnh 24 
lhreerrrsts 16 

* Total nmber tested 216, ~ECICS &W. 
** Seldrn criteria: yellow rust CI = 1, leaf ard Sten rust ACI = 

10; septcaria blob31 ad barley yellow dwarf ave~ge 0-5 (II a 0-9 
scale; camm hnh 0-3% ka3 inf-. 

?heze were 165, 20, 72, 74, 166, an3 30 lines With mistance to 

yellow rust, leaf nrst, stan rust, septoria blotch, barley yellow dwarf, 

ad onmnn hnh mqetively. O k  of this nultilocatim s a e a i q ,  16 

l h  were resistant to a l l  three rusts, 59 to cia blotch ad barley 

yellow &arf d i n e d  an3 24 to yellow rust an3 onmnn hnh (Table 87 ) .  

Six of these lines also shaJed dined res'-' . to the threen~s ts ,  

septoria blotdl am3 barley yellow dwarf vk ls  ad their performrcs for 

amua~ hnh (% ka3 infectirn) was ;rceptahle ( W l e  88). 

mle 88. ~ a m e  ad perfommn=e9 of six durm lines for major 
d k e s s s  in nultiloatirn teStirg, -9. 

Disease 
Fnt Yellow Uaf Stem Sptoria Barley Qlnrnn 

M W Q o s s  rust rust rust bl0td-l dwarf hart(%) 

* Seledirn criteria: yellow rust CI = 1, leaf an3 Sten rust ACI = 10; 
septcnia bl0td-l an3 barley yellow dwarf: 0-5 m a 0-9 scdle. 



B e n l l l M ~ a n t h e ~ ~ K I C N - 8 9 w e r e & v e d f i r m  

1 laaticn fcr exh of yellw rust ad cnmnn Rnt, 2 far ea& of stem 

ru3t ad barley yellow dwarf, 3 for leaf rust, ad 5 for -raepkrh blow. 

The nmtmr of lines w i t h  sirgle or nultiple res- to these diseaees 

are dwm in Table 89. T b m  were 162, 73, 90, 63, 1, ad l9 lines 

lxsistant to *low rust,  1mf nrst, s&n rust, s@oria blot&, barley 

yellow dvarf a d  cnmopl iamt n z i v e l y .  Fturty fau of lines were 
resistanttothethreensts, ltoseptcniablowadbarleyyellwbsrf 
rlnd16toyel lwrustardoamnnRnt.  

Table 89. Nudzr of bread w k a t  l h *  fand rshbnt** to or ucm 
major diseae6, mm-89. 

No. of ~~ lines 
Yellw nst 
L e a f n s t  
Stemns t  
. s q b i a  blotrfi 
Barley yellaw dwarf 
Cllmmbmt 
-nsts 
septnria rlnd barley yellow dwarf 
Yellcv nrst ad mmm m 

Tutal nmber tested 180, ~~. 
** selectian criteria: yeliow nrst CI = 1, leaf ard stan rust w = 

lo; gsplmia blotch ad tarley yellcw &wf: 0-5 an a 0-9 
scale: comaon k m t  0-3% head Mectian. 

TheCerealProgramhasonpletedthethirdyearof~lcsstxials 

to assess the actual lasses due to yellw rust ad Septcnia tritici 
blow. Trials m  yellcv rust were oxdx3.d at the prbdpal statian, 

T.mdy~/Aleppo, trials an s e p h  blot& were anltdxd at the 

Oenterls e t i m  in lattakia. Ihe oiLti~zs used were those * 
v e r i f i c a t i c n f ' m n t h e c b l l ~ t i v e ~ a d ~ ~ w i t h t h e  

Syrian M. Twse cultivars are d l y  prarmirg lines or CarKmaM 

for release. 



P l e r e ~ b J o ~ ,  c h a p F c a l t r e a ~ , w i t h g a y f i d a n ~ 2 5 0  

( 5 0 Q I I V h a ) t o ~ f = ~ y e l l c w ~ - s e p t c n i a - ~ ~  
t h e a e c a r l ~ l e f t ~ f c a b e s t ~ ~ o f t h e d i s e a s e  

after artificial infectkn. 'Ihe trials are planted in a split plat 

almmpmt with three repigtes. 
In t h  1989/90 seasn uxe 15 c u l t i m ,  ' ' r q l O & m m s  

aad 5 t ~ m z d ~ ( T a b l e s 9 0 i r n d 9 1 ) .  'Iheseraslluasdmzctmizedby 

Table%. E f f e c t o f y e U c w n r s t ~ s h i i f o n a i s ) c n g r a i n y i e l d d  
yield c%qmmts of diffenmt cLnun \Jheat dtim (W Hafya, 
Syria =). 

Y e l l c w  rust yield No.tillers No.seeds looatw 
Wtivar - S o c a p J m  w= per m per sp* (g) 



~ , ~ ~ a n i ~ ~ i n M a y a I K l t h e c m p W a s ~  

a f f e c t e d t y ~ ~ e n r i m r m a R a l a n 3 i ~ . ~ t s ~ ~  

t h e s e M a l s l m y n o t ~ t h e a c t l n l l c s s d h l e t o t h e d i a e a s e a n d  

shouldberepeatednextseasm. ~ r e d C l c t i c n i n t h e y e U w r u s t  

s c a r e w a s ~ ~ t h e c h n u n ~ c u l t i v a r W i t h r e l a t i v e l y ~ ~  

of infection, i.e., E3nm.i arrl Charm 3 (!hble 90). l-kwms, s i g n i f i d  

diff- - treatx6lts for the CUltivaK found in 
Ilauzani, Charm 3, ao Wbi 5, ani mnm ?I-300. M siqificmk differences 

here f d  between treatumts for the alltivar in grain yield or 

yield oxpmmts. Rr b t  ( m l e  91) significant cliff- of 

yeum rust scare were f d  k&%eetl treatx6lts w i t h i n  the - cultivar 

for a l l  bread b t  dti- eWept DarmEl 9457. No significant 

differences in yield or yield oxpmmts were fwml between treatx6lts for 

the smae cultivar. 

Table 91. Effect of yellm Iust . . . . m) o n g r a i n y i d d d  
yi+d anpxerIts of diff- bread b t  dti- (Tel ~ d y a ,  
Syria 1990). 

Yellm rust Yield No-tillers N 0 . h  1000IW 
ailtivar Treatnmt Sane/ hCI lpyha per m per spike (g) 

~ 1 ~ 9 2 ~ 9 3 s h c k J t h e ~ t s o b t a i n e d o n l o s s g ~ t o ~ i a  

trit ic i  blukh.  ?rhe inf- plats  in a l l  dunm~ culti- ( m l e  92) 

hi@ (7-8) for vertical disease ckvelqtnsnt, (first digit of 



the sonre), Ed the fmgicick tree- s&w=sEd metely the - 
Q v a l m .  d t y ,  (d digit) *as also affected by the 

meal treatment. ND signifiont cliff- were faml kebeen 

~~ fcr the same d t i v a r  for Fpain yield Ed yield Ocnpanents. In 

the kmadwhzit grrup (Table 93), olam 4 atd Bobouth 4 s a n d  lcw in the 

infacted tniabmt boUl for w t i c a l  disease cb&oprent anl severity. QI 

the ather hand, in the A n g i c ~ ~ t e d  plots, the disease was mrpletely 

-. Hwever, no significant diff- bebeem t r e a m  for the 

same cultivar were faml far grain yield ard yield corpanerrts. 

'hble 92. Effect of g* tritici blot& @mxdxe?e ~ o o l a )  
cn grain yield anl yield onprmnts of different &ruin b t  
cultivar~ (Iattakia, Syria 1990) . 

septDlia Yield No.tillers No. seeds 1000IW 
Ciiltivar ~ r e a t m m t  saae @/ha /m /spike (4 

ItMani 27 Infected 8/5 4818.7 109 34 48.2 
Ccntrolld IJl 4632.9 103 35 52.7 

-1 Mected 8/3 5960.8 112 43 47.0 
oartmlled 0/0 7006.3 121 43 47.2 

Chinu 3 Infected 8/4 6284.6 111 39 54.0 
antrolled IJl 6738.1 110 33 55.0 

Sabil 1 ~nfected 8/4 5916.9 97 38 56.0 
Ocntrolld O/O 5408.6 112 33 54.6 

Mected 8/3 5404.8 111 41 51.1 
onholld 0/0 6665.9 117 43 51.2 

QuRabi 5 Infected 7/2 6262.9 122 49 49.8 
onholld 0/0 5941.2 114 43 48.6 

Cln Rabi 17 Infected 8/3 6605.2 118 53 46.2 
onholled 0/0 6273.2 108 46 46.7 

h m m  -149 Infected 8/4 6170.6 103 50 48.1 
-1led 0/0 5222.2 106 50 49.5 

mm~i-Ii-300 Infected 8/5 5641.2 83 44 60.0 
(Xntmlled 0/0 6712.9 90 45 61.1 



Table 93. Effect of g q  tritici blotch -1lq 
an g m h  yield ami yield cprparents of different hmzd &heat 
d t i ~  (Iattakia, Syria 1990). 

St- Yield No.tillers No. ae& loo0 KW 
Wtim l h a b e l t  soore kg/ha /m /bp* (g) 



So fa r  the llost meal way of axbmlling aereal diseasg in 

dewacping auntrig is to hxqJomte disease resistiurz. l k d n g  barley 

genIplasnford iseaseres is t ruoehasbeenardreoains themss t~  

activity of the barley pathalcqy Project. lest testing is omilxtd in the 

field, at lkl Wdya or at a sutstatim near the Syrian wast. 'Ik 

advantages of field testing are that the perfmuaxe of the qanplasn can 

be judged over the Wle grmhq - aml intemddcns of em- 

-ti-, plant gmmt3 habit ani plant age w i t h  disease res' .' i"W 
be e. ?he main disahmntages are that cnly i n d i m  strairs of 

t h e p a ~ c a n b e u s e d a n i t h a t t h e ~ ~ f t h e ~ ~ t o  

a l;lrse e x b d  m the climate the seasm. At the base prcqram, 

field F-J far resistarne is cLne far scald and mil*, the 

most inpartant leaf d k a s e s  in WANA, ard for barley leaf Stripe arrd 

oovered smt, the n tx t  & ' -it seed-barne diseases. In the past seasan, 

the early planted saeenbg for scald ani p d x y  mildew were 

affected by frcst in Mmxh 1990, mkhq la ter  m33hgs m i a b l e .  T!xmqh 

the recent axpisit ion by the Project of ard gmkh dmbe?~., 

sane scmdq LIIX%X a x t ~ ~ l l e d  aniiticns will be feasible, W e  also 

pnsuing imestigatims on the genetic basis of resistanoe becanes 

possible. 

To select far b~&+asd disease res' ' , he rely on a nebmrk 

of wllatxaators in ani aItside the WWA region. As  the results of alr 

Mmmatianl Screenirg -ies have been disassed in previms Anrual 

&prts, cnly special wllakurative Projects w i l l  be highlighted in this 

repcat. 

New barley pttnlcgy Projects are that aim at better 

the inportance of in larirprt barley cultivation. 

A n ~ l e o f t h i s n e w r e s e a r r f i t h n s t i s t h e w n r k o n ~ - l a n i r o a t ~ .  

A l ~ ~ o f t h i s ~ Q n b e c t s e n r e d c n b a r l e y ~  

S y r i a , n o l o s s ~ t E 5 h a v e y e t b e e n m 3 d e . ~ o n t h i s d i S e a s e ~  



initiated in collabmticn with H m h n  State University ami ws plan to 
exbnsively sutwy Syrian barley gmwing areas this seascn in 
mllakoraticn w i t h  the University of Alw. 

ICAIMA is sib.aatEd within the enter of origin of barley, khi& 

m3kes it an ideal locaticn to ax3wt studies cn diversity in resistaxe 
within hc6t plant and v a r h  of vitul- within pathogen -tias.  

m ~ l i s r e p o r t ,  s a n e d a t a a r e ~ n e s e n t e d f i a n m e s c n l e s i s t a n m o f  
local lanlraas and wild barley -tias. other data are pnzmte3 of 

a mall pmj& cn the evaluation of furgicides far mhrol of z e d -  

3.2.2.2. (bcperaticn w i t h  Other -* 
I n t e ~ ~ ~ t i c m a l  centers have extensively used their inbematid 

r r u s e r y s y s t e n s t o e x F c € e ~ l a s n t o d i f f ~ d i s e 3 s g ~ t o w i d e  

m-ges in virul- of specific patkgens. Wti-lccaticn field tgtirg is 
very uselM to iderrtify material w i t h  him levels of resistance, 
eqe ia l ly  i f  the mmeries are planted in lmtias where swere disease 

epidemics cozu every seas.cn. kwever, to identify resistan? genes the 

~1asnhas tobe t e s t edaga in s t s t r a i n swim)awJnv in i l~ .  

Fesu l t s  of tm collabmtive Faqjects in barley patholqy w i l l  be 

hiwighted in this repcat, one relaw to field suxening at a testing 

site w i t h  a him disease p-essm-e, and the other to an in-depth analysis 

of disease resistance. 

scmedq for Rssistance to Scald in F%hiqia 

Earley is a trditicnal crep of the Ethicpian hi$dands where it is 

gmm amxss a wick range of emrhummts. w t u r e  ard mhfall  during 

cnp grcwth are favorable far the &svelqmmt of barley diseases. 

Differences i n  altitude cause planting and hamesiiq dates to differ 

axsickably amrq sites, erren within a relatively short distanoe. 'Ihe 

lack of a sufficiently lcsq cmpfiee period (in mbls tm barley 

crcp; per year are gram) msults in an abdame of imalm for m s t  

pathogens aml pests. a5 unt~ined w i t h  a favorable c lh te ,  d t s  in 



fmcpmt epichnh. lbmer, the Ontinxus s e l d m  1m-e of nnrerws 

pests and diseasg has msulted i n  laal -la90 w i t h  high variability 

fcr mmy dmacteristics ard disease resistanoe. ?he Ethicpian 

Irstitute for Pqrinrlhral- has started an extensive testirg 

pzqmm of its loal -1- in CaLlabxatim w i t h  I=, a ind  a t  

uairg sillprior lines as sannes for disease ard stress tolemwe. 

W e  h p r h x t s  of Ethicpia as a sasoe for disease resistant 

gemplasm ard as a bdir-g site for disease resistanz is illudzmted in 

Table 94. 

Table 94. Mormrx!e of sel& Ethicpian gernplasn lines for scald a t  
mletta, Ethicpia ad Tel Hadya, Syria, 1990. 

Holetta* 
mte ard scare Te.l w* 

No PI-YXmbr 25/8 14/9 28/9 percent i n f d m  

* NDtes in Ethicpia (data fron Mr Y i t k m e k  m) taken in ' M e  
digit8 smm (first digit inaicates vertical spread of disease, 
the penmntage leaf area aff-, <10%1, 10-20%2 etc.),  a t  Tel Hdya 
mtes are taken as peroentage leaf m affected. 

The sixteen lines in Wle 94 are Ethicpian aazssicns f m  the 

"Id qxnplasm collectim, qmrbd to possess a very high level of 



reaistanmtoscald - m e i s )  inthefield (Webster, 1980) 

atla in seedlirg tests (Starlirg, 1980). Both use3 the mrct 
VhJ la r t I sAsh ra i r so f t h i s~ .  s e & i O f t h e S e l i n e s v l a s ~  
f r c m t h e U S W ~ a s n b a n k ,  ' xIatTelHadyaandfield-kstdky 

Mr. Y i t b a r e k  of IhR at  mletta, Ethicpia, one year later. Ihe sarme 

1 ineS~tes t eaaga ins t sy r i an i so la t e sa t~Hadya . tWle the l ines  

Were n?arly irmurre to scald in Syria, pily a (PI 386731) its 
zeaistarrz in Ethicpia. lhese results - the high vinll€me of 

the Ekhiapian scald and t b  hprbxe of testirg gernplasm 
far disease resistanoe in the ama of origin. 

the evaluaticm of new accessi- of Ethicpian gemplasm a 

nm&r of lines hatne been identified w i t h  high levels of scald ms-. 
lhese lines are 1 m y  to lwhtain ti%& resistanoe to less vinllelt 
pathogen strains in ather amtries. ibis tgtirg 1- is M o r e  

h p r t d n t t o ~ i a a n d t o ~ ~ ~ ~ ~ d e a l i r g w i t h s c a l d  

reskbxe. 

IQntificaticn of Specific Mildew mistanz in R i s o ,  Dermark 

ZheRis#NatidIaboratnryinDermarkmaintairsalaryemllectian 

of mil- Stzains w i t h  kmn vinrlerce timm$ M c h  the resistarr;re 

of barley can be analyzed. In 1990 Dr. J. H. Jgkgenwn trsted a 

oallectim of laal Syrian axd Jcadanian barleys agairst 21 of 

pysiphe manink, peviasly sel- for p x h y  mildew lrsistrurz in 
field tests at  lkl Hadya. The barley wllecticn aorsisted of 29 lines, 

arigiratiq fmn 8 sites in Syria axd Jcadan. 

Diverse resistarce genes m fand (Table 95) ,  especially in the 

Jcldanian material .  Houlrwer, mildew resistarce was also identified in 
mbd,al orightirg fmn sites w i t h  little or no disease sucfi 

as Qas E l  Heir. No specific resistance genes wxe pmsent in l h  fnm 
the hetter site S-d.kh Ali, even these lines shocJed irmrplete 
188kt.arce dur* field teStirg in Syria. Lines with w i a r  resistanoe 
w i l l  be used in barley bredhg projects for Syria and for areas w i t h  

similar climatic d t i c n s .  



lBhle 95. Variability in resistarce genes far Ervsirh am$& within 
an3 amcrq adlecticn sites far Syrian ancl Janbman 
(aata %CXI J.H. J-). 

Site nm&r of lines w i t h  identified resistance genes 

sayaa 
(d Syria) 

Ali 
(west Syria) 

1 line : Ml-6 (Pallas-03) + additicnal resistarce 
2 lines: 131-k (Fallas-24) + a d d i t i d  r e~ iShrE32  

1 lines: resistant to a l l  isolates (Ml-p?) 
2 lines: asoeptible to all isolates 

1 Lire : resistant to all isolates (Ml-p?) 
1 line : Ml-6 (Fallas-03) + a d d i t i d  resistanz 
1 line : Ml-k (Fallas-16) 

1 line : resistant to all isolates (Ml-p?) 
1 line : mi&ntWiable resistance 
1 line : srrsceptihe to a l l  isolates 

7 lines: M1-a6 (F'allas-03) + additimal resistaxe 
1 line : mkbntifiable resistance 

3 lines: -e to all isolates 

2 lines: Ml-k ( W a s - 2 4 )  
1 line : e l e  to all isolates 

lk%an31 m dzylami rmt mt within the barley pltholcqy project was 

tsm years ago &en initial SJLVEY m t s  s-3 its inpOrtarne 

in Syria. Iadc of a suitable hxxlatim mWw.2 causd difficulties in 

cE.lantifyir~~ losses anJ, in teStirg for disease resistaxe. E!emwe the 

path33as that cause -lard root rut (Oxblic3301us sativus and -urn 
-) a m  nearly almys yS in soil oereal d t i v a t i m ,  

artificial inca la t im mly M u m  levels.  ise ease-fme 

antf.vls are nearly inp3ssible to realize ur&r field -ti-. For the 



y i e l d l o s s ~ ~ r e p o r t e d i n l a S t y e a r ' ~ ~ r e p c n t , t h e ~  

~ a t i o n m e t h o d f o r s o i l ~ d i s e a s g w a s I r s e d .  Ihefuquswasgmm 

m sterilized oat kernels, plaaxl in Anrars alaq with barley seed. We 

failed to aLrtain oasistgl l ly  higlwr infe3.b levels in the inoculatsd 
plots us* this roethod. 

A new M a t i o n  utztbxl was &=wAOpea in 1989/90, based m 
bdmiqesusedbymicmbiolagiststohculatelegrrmeseedwithni~ 

f i x i q  tecteria. of Ccdiiidmlus satiws, g r r ~ w n  cn FIN, w=m mbed 

withpeat andcdlulcsegum. Zhismixbn?=wasaFpliedtobarleysed just 

@or to planting. Ihe tested material amsm of lines ons- for 
release in Syria, lines p-wimsly W i e d  as varying in rcot-I& 
resistance, and tm local checks. A split-plot design was m, w i t h  

imalaticn vs chxk as lMin plats and varieties as ~ 1 ~ .  m plot 

misted of six 3 m -, szm at 0.3 m spacing. T h s  b m  border rows of 

eacfl plot were at mturity ar-d the discnloratim of the sub-awn 

interm% was rated using a 0-5 5032e (0 = m Wloratim, 5 = 

oapletely b m )  . Ihe f a x  middle rows warn hamest&. 

Table 96 shms the effect of M a t i m  m disease - and yield 

-. Data analysis m e d  a significant effect of the bmdatbn 

an the discoloration of the submum -. T h e  d y  variety rut 

I , " n ~  to the ~ a t i m w a s ~ r .  -'s resistancewas alnxiy 

identified in previcxs year's eqerhmts. Ihe of the ather 

varieties, hxww, was mt similar to tke of the p r e c d q  -. Iate 

frcst severely affected the q ' 
dz and was a likely cause for the lack 

of a -istent rxbxizim in yield. 

We w i l l  start a variety testkg p r q m m  during the tuning season, 

us- the new i n m b t i m  mtkd, thrcugh whi& he eqect to identify 
varietig w i t h  a4km&iq reaction. Having lines w i t h  cx&E&bq 

resistxns w i l l  facilitate on the effect of root rot on 

yield and yield colpowhs. 



Table 96. Effect of irn=ulaticn w i t h  QxNidmlus satiw an 
aiscalozatian of sub-arm htemcds (0-5 -) , yield (kqha) 
am3 )cernel kRicplt (g) of ei- barley ailtivars. 

.Saxe Yield m* 

2.5 3.1 1973 1765 33.2 33.4 
*** * 1F 

Lsd (0.05) 0.36 481 
fur ae variety 

In 1984, the ICWIA barley project began a systemtic evaluaticn of 

tarley 1- f run  Syria and Jonhn. Single head M e s  of a large 

m m b r  of w l l ek i cn  sites here evaluated for ? ? c  d-maderistics 

d for disease resistance. A him diversity in all d-maderistics 

M e d  uas feud ame-q ad w i t h i n  wllectim s i b .  Initial results 

indicated that cliff- in resistance for sare diseasg existed b&em 

Eqia-IS, possibly associated w i t h  differernes i n  the local envimmrpnt. 

Field tests uxe orduckd ciuring the 1989-90 seascn to  investigate 

differencg h h e n  r e g i m ,  w i t h  lines fmn o o l l e c t i ~  sites fmn 5 

r eg im:  (i) smtbm Jordan, (ii) mrthem Jordan and smthm Syria, 

(U) north Syria, (iv) central Syria ad (v) north eastern Syria. 

EZch regian was ~xpxsertted by 5 mlledicn sites ad ea& site 

repaeserrted by 20 sirgle he& &es. ?he five regicns have d idmt  

' 1 chmcteristics. Winter tmpmture decreases f m n  saRh to 



xath, whiledn€al l  ism i n r n r t h w e s t e m S y r i a a n d 1 ~ ~  

cenhal Syria. Ihe Colledim was evaluated for lPsigtanoe to scald 

-ium secalisl and cwerd snut (UstFlasD in sepantte 

Rnseries, facilitated by artificial iroculatFcn w i t h  a mbkue of 

indigenar; stmin3. Rsdxy  mil- cxxmred Mtrnally and notes an this 

disease were takPn in the scald w. S& were planted in a split- 

design inwhicfithe collectimsites farmedthemainplots andthe sirgle 

ba3 mes the ~ l o t s .  'Ihis design was c b s m  to enable a better 

of diff- in resistanoe w i t h i n  collectia~ sites. 

Arela--- ltal c l m l i w  of the regFcn 

far pxky mildew ard scald, k u t  not for cmmzd snh (Figure 12). 

~mildaJresistanCewasmoaefrequentinthewarnerareasofJcndw 

ard sarthem Syria, where the pattqm is mre f-k. SQld resistarne 

w a s u m e ~ i n g m ~ 1 a s n f m m r r a t h e r n S y r i a .  Osraweydatashcwed 

that scald w a s  nure in the ncathem part of the saxpled area. A 

large difference was noticed amxq lines kebEm and within collecticn 

sites. 

It is mt ~ i b l e  to detect diff- in res- genes wbq 

field tests w i t h  m i x h m s  of pathogen shrats. Prelhhxy results of 

seedling tests urder rmtzolled &ti- distinct shah of 

-rim sealis cxmfhm.3 the detected in field tests 
am3 idimted that resistarne was effedive. against h i w y  W e n t  
-. ~ m n  the sarthem part of the sapled -, lamace lines. 

resistant to stmin3 of mildew with a wide ratrp of virul~re6 

were M (see 3.2.2.2.). Time &ts in3i.cat.e that the 

mistarrm of the Syrian and Jardanian lines is based on a variety of 

genes. Hwever, plant d m  to scald am3 mildar seems to 
Mote that corbind ~esktzwe to both diseasss is rare (Table 97). 

Ihenegat iveoxre la t ion~scdLdardmi ldewsaares  is &bythe 
large regimal differ- ard was f d  nosignificant &en c o l l e t h  

sites were analyze3 sepamtely. Wnce, a careful evaluatim of a large 

sanple of the local g m ~ l a s n  a d d  yield lines w i t h  resistace to both 

-. 
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f ~-.t a~ld ~ 1 g k . 1  antry per odleotlon mi* 

Figure 12. b) Reacticn to W~R, of barley h r & a e s  collected 
fmn 25 cliff- sibs. Zhe graFhs &mm the higbst, 
l& average reading of 20 single head Faogenies per 
wlleticn site. 

Table 97. F&acticn* of 500 barley 1- l h  to pxdery mildw and 
scald. 

R x k I y  mildew scald No. of lines 

* Disease readiPl was based on 2 replicate average of the perrmnt leaf 
area affected. mistant = % leaf area affected r 10, arrl 'Able 
= % leaf area affected > 10. 



Wild -tors of cultivated species may ke a m i b l e  sarrce for 

diversity in resistanoe gems. In barley, the wild wies (kmhnn 
sc9lrtaneua) i s  w e l l  suited as it readily crossg w i t h  fturlam vulcare. 
I t  has keen use3 wrldw.i& ard a rrndmr of for disease resistance 

h m r e b s e n s r o e s s f u l l y ~ ,  espzidlly f or l ea fmstard  forFukthy 

mil&w. Al- & smhaneun g m ~ s  thm$mt Syria, m -tic 

M g a t i c n  of the potffhial of Syrian gernplasn as a clonor for disease 

ras' .' has yet been made. In odlabomticn w i t h  I m ' s  Gemtic 

I&wrces Unit, we started to evaluate a nm3zr of & sp&mem 
pqmlatiicns for thxee barley diseases. H. m a t i c n s  wem 

a x q m d  to cultivated barleys 03llect.d fron the saue site to distirquish 

the potentidl value of the wild barley versus the cultivated species. 
S i n u l w  testirg of both species may also give an irdiotim m the 

l a  of htemmxsirg ard bhz th r  similar selectim foroes act m both 

-ti-. 
Six -tias were bstd, two firm Syria ( R q p  ard 

HaSEake), t w o ~ c e n h a l S y r i a ( w l r q n a a r d A r a k ) , a n e f m a t h e c o a s t a l  

(Iattakia) amY ane flun a n u m t a k s  r e g h  mar B~SOJS (Awjan). 

Ihch cmllecticn site was tqrwmtd by 10 sirqle head prqenies f run  &. 

smnbmm and 10 fran H. n. mtims were tested for scald, 

powelery mildew ard a w e E d  anR similarly to the local larrtraoes as 

de6uibed in the pwiw section. mts are in Figure 13. 

Because of lack of seed, cnly f a r  pqulaticns were tested for resistance 

to oxerd snrt (Figure 14) ard barley leaf stripe (Figure 15). =istance 

t o b a r l e y l e a f s t r i p e w a s t e s t e d i n a ~ ~ m s e v e n s ~ l e h e a d  

pnqedes per mes ard per site. An artificial seed imxlatim with 

the Syrian n i e  isolate Fg8710-C was m, as &scribed in the Arnual 

&pxt of 1989. I t  is mt passible us- this metho3. to determine %&ethr 

tha mmempme of sed is mused by the pathogen or by other factors. 

~ 1 5 s t w d s b o t h t h e a v e r z x p ~ o f s t r i p e d p l a n t s a r d t h e  

peroPntage of l n K m E q d  &. 



Analysis shewed that H. is siqnificantly lmre mdsbnt 
toe=a ldUnn~.vu lcare .~ ,  ~ q p o e i t e ~ t r u e f c r a x e m a s m R .  
N o s i g n i f i c m t d i f f ~ b e t w e e n t h e 2 s p e c i e s u a s ~ f o r p o w d e r y  

m i l Q w a n d b a r l e y l e ? t f s h i p e . ~ ~ t s d o ~ l e n d ~ t o a n y  

g a P r a l s t a t e m e n t m a d i r f ~ b e h e m b o t h s p d e s i n ~  

reaistarne. Higtlly s w i c a n t  i&xF&ial &sted b&Esn spcies md 

0allectic-m site for ead~ of the Aic+rrrss tested, W e  the differ- 

araq s i t s  - species Calbined) kas ~~~ (for mildew, smlt 

aml barl€y leaf stripe) ca of low significame (fa scald). - 
reaistarne w i t h i n  pqxllaticrs of hoth species are unlikely to 

b e s u b j e c t e d t o t h e ~ s e l e d A n ~ e t 2 m u $ m t t h e a x m t q .  
A l ~ t h e r r m J m r o f l i n e s t e s t e d i s a n a l l , ~ a r e r u  

~ ~ l l s t h a t t h e w i l d s p d . e s i s a m n e p r u u i & g s a n o e f c r  
reaistaKE to any of the tested pthqms. Ihe highly £3iFplificant 

differezaes faml amq seldolls w i t h i n  C0u.ectic-m sites W that a 

~evalUat icnmayyie lddiseaseres i s tant lhs inbathspeCig . Ihe  

& fmn Lattakia to have nerar anp1et.e 

~ l e ~ h k c e t o p O w d e r y m i l d e w ,  a t y p e o f ~ ~ i s m t f a n d  

w i t h i n  local barley kdrarxs. Hmmer, t b  eame p q a a t h  has higtlly 

to barley leaf stripe anl anemd smlt. It is b p r t a n t  to 
~ i a e r t h e ~ o f u s i r g w i l d u r ~ n a t e r i d l a s a s a n - c e  
fa dkease mistance. Ianlraoes, gnrn unjer l t x - m  anditicns and 

brff&bytheirhi*levelof-ty, maynothavebeens&jected 

to selecticn p-~ anparable to Uxse of haiqmxm Mlieties ~ p r ~ ~ n  

i n a n d e m f a l m i l q s y s t a a s . N a J g e n e s f o r ~ ~ ~ n a y b e f a n d  

i n ~ g e m p l a a P , M a ~ e x a m h t i a ~ o f t h i s g e r a p l a s a f o r  

r~~istime to ather diseases Is before ushq it in a ~~ssw 
pxqzzm. If mt, e i l i t y  to other diseases may be h m p r a t e d .  LBe 

o f ~ i r i s e v e n ~ ~ f ~ t h e s a a e ~ . S e l e c t i c n  

k even 1- cn wild -ti= than c n  land racg. & 

ppimtiolls gnr rarely mer large areas an3 plant density is 

llDt cOnparable to that fand in a fanu=m fields. Cusiderirg the 

aburrdance of rpsistanm w i u l i n  local larrdrmes, rPsearch - are 

prkably lrme efficiently utilized by evaluatiq md ushq landraoes, 

rather than H. smtamtn. 



rLqm 13. ~ c n o f ~ v u l a a m a r d H .  sr+mempplaticns fmn 
six d e c t i c n  sites to tm barley ~LSXSS -M 



Fnlmvn Ank 

-1 ond Ism1 dhotmd amtry par populMlm 

-14. ~ i a n 0 f I I c q t j a n a w l c ~ r e & 5 l , ~ ~ ~ ~  
f a r  c o l l d i a n  sites to L W i k n ~  M. 

.pedoa: Hv H. Hv no HV nr Hv H. 
*Ita& h j l n  Palrnyra Ar8k Lattakln 

rlrlped mrrernnged 

f m a t  and leaat aftsoled (atrlped norremeroedl ontry per popul8tlcn 

F- 15. of vul- Ji. s~ntaym ~~ frrm 
f a r  c o l l d c n  sites to ararmnea. 



Eecase of the relatively lcw yields in the ICNim @an, it is 

-amble w h t h x  d-mical ambml of leaf diseases w i l l  ever play a 

significant role in barley cultivatiian. Orrhalljrg diseasg by seed 

e i c a t i m  of A n q i h ,  hxwer, is relatively cfieap ard pcsg less 

t h r e a t t o t h e ~ . S e e d t r e a ~ w u s e d i n t h e p a s t d y t o  

a n t r d ~ d i s e a s e s l i k e s n r t s a r d ~ . S c m e ~ f t h e ~  

systanic- 
. . ambml otkr pa- as d l ,  w3-1 as mildew a d  

scald, aurirg early plant Fprwth stages. A limited effort in 
ICNim's patholcgy pmjects is justifiable, as these d-micals my be used 

i . n t h e ~ v i t h i n ~ f a n n b q s y s t e n s i n ~ . T g t i r g f u n g i c i d e s  

as a seed tna- is also inpcatant to ICNim, as a large part of its 

h p a c t i s b a s e d ~ ~ t i c n a l s e e d ~ , ~ ~ d i s e a s g  

Carrat be tolerated. 

Ihe efficiency of two rru d-micals, RaKil ard Baytan Cmbi, was 

a a p r d  w i t h  V i a ,  k h i c i ~  is used for the seed m i r g  of ICAROA's 

i rkemat id  mrsmies. Fan barley varieties here ewmined; two of these 

varieties ('Rmni' ard 'Local -ieh khite') originated fmn f- 

fields heavily infest4 with the seed-bonm diseases tarley leaf stripe 

and cwerPd srut EspAively.  cfe lancfraoe line ('JLB-08') was . 
at 1- ard was l i m y  infest4 w i t h  barley leaf stripe. The fanth 

Mlriety ( 'Ar ta t )  was disease free a d  incllded as a m. The exprirrPnt 
was planted in a rardanized q l e t e  block using plots of six 3m n x ~ s  

(0.- rar spacing) ard six rqlicates. lhb were mlledxd an seedliq 

c m q e ~ ~ o e ,  cold damqe, yield ard disease -. 
?he level of disease in this NEEIY was rather lm, wen t b q h  

the seed w harvested frcm fields with a hi* disease infestatian. An 

avemge of 25 stripe inf- ard 5 snrtted plants per plot were axntsd 

for the mtd variety 'Tcami'. Less than crm infestd plant per plot 

infested was oanRed for the w t e d  plots of ' L a a l  mieh WLte' a& 

'JU-08'. A l l  three mrpletely antrolled smt, ht o l l y  Baytan 

cmpletely antrolled stripe. Both Raxil ard Vitavax sean satisfactnry for 

carmercial pqoses. L e s s  than e plant per plot showed sylrptcms cn the 
treated variety 'Illxrmi'. 



IatamoDLddEnnagewxetakEnm 10 Janmy, aftertheearly fmst 
pericd, am3 m 20 ELurfi after the heavy Late fmst. Ihe first mte takirq 

clearly &med an effect of the Anqicfdes on adld damrage (Figure 16). 

Pl&streateawithBaytmam3 ( t o a 1 e s s e r e x t d z ) R a J d l ~ l e s s c a l d  

dpllegethanthe-crps, vhi lep lots treatedwithVitanmx&xsm3 

mcnlddamrage. I h e ~ e f f e c t o f I B x i l a r d ~ w a s e s p e c i a l l y  
clear on the &cst m e  l h  'JIB-08' OB' 'M'. B&h these 

lines originated frcm areas (Jcndan ard Syria's Qnb valley mqeztively) 

fnst ocnns infnxpntly. Ihe effect of V i t a M x  was nnost clear m 

the flc& talerant local line fmm the village Riwabieh, near 

mfladya- 

A s m l l l a b c a a t c u y ~ w a s - i n o n d e r t o c h e c k t h e  

e f f e c t o f ~ A P g ~ a l ~ i n g v ~ . ~ k i e r e ~ t e d w i t h i n  

mlls of filter paper at 20'C in the dark. Seedling lerqth was maswd 

1 * l e e k a f t e r m  . . . m?m - m significant diff- - 
Vitanmx ard the w, d treated with Wxil gave significantly 
sadUerseedling,rmdseedlirqsfmmdtreatedwithBaytanmagain 

siglifil3uItly sraller i3mn thDse treated with IEudl. Eart of the 

diffemrses in cdld t o l m  faml in the field caiLd m o r e  have been 

~kyade lay ingerminat i cncn-ad-gmwthmte .  

16. Effect of armd treatnmt by three differmt ecasicides m 
cnld drmrap of fau barley varieties (1- amue irdiotes 
1- d-1. 



N o d i f f ~ ~ i 2 n A n m b m ~ i n t h e f i e l d ~ t h e  

sean l  frx& period in Mard-~. Ihe late frost e v e m l y  aff- th? 

ehprknt. NO diff- in cald dEmElge gxne were c&emd m 

significant yield differexes m faxd ampq treatments aa mnt=he~. 
. . 

Even V i t a M x  sears to give a satis- antml of anR and 

barleyleafstripe, theeffectofthis AnqicidealpLiart- 

like seedling viqr and oald tnlerame justify a re~~ns iderat im of its 

~ i n y i e l d t r i a l s a n d A n t h e r s h d i e s o n ~ .  

~ebster  R.K., 1980. ~asces of to -m secalis, 

Plant Disease 1:88-90. 

Starlirq T.M, anl F&in?, C.W. 1980. Barley NWd* 23, 53. 



Ihe goals of the Cereal Proyarm latamlogy Prqject are to ckvelcp 
the reseanfi capabilities of naticnal prcqam, a m k t  mseamh in 
csiuakmticn with naticnal pmqralE, i n p l d  integmted pest rraMgenah 

pxqam w i t h  n a t i d  prograrrs, and to train kdmicians, scientists and 
dxknts a u x d q  to rnticnal pmgmm needs. A s u m ~ l y  of pmjects 

carried art in 1989/90 is skwn in Table 98 of which sane results ~IE 

discllssed hereafter. 

Ihe 1989/90 qxwirq seasm was . .  . 
b y a - w t  

durbq the w i n t e r  and sprbq and a severe frcst in mid-Mard~. ?his 

seri-ly re3wd stw sawfly and wheat grand beetle ppla t i cms  in 

xrthm-~ Syria. Plant grCkJUl was retarded in plots a t  T e l  H&ya, Breda, 

and B.-uider, and many plants were killed by the late Mard-, frcst. 

Lines selected in wheat stem sawfly screenirg trials are shown in 

Table 99. Sane of these lines have been sel- for f a n  m v e  

years ard form the core of a sawFly resistarrt genrplasn p l  developed for 

use in sawfly in€- regicns of WANA. A 3% infestation level was the 

&-rate cutoff for retamnq 
. . a line for testing. lhis is 

mch 1- than in past years (ICAIUYL 1988,1989) d w  to the adv- 

weaVler emambml during the sawfly flight perid and to  generally lw 

sawfly p p l a t i c n s  in this season. -ess relative percentage of 

suceptible lines WEUS mistant lines in the material tested was 

casisterrt w i t h  past seasas. A s  r n c u s l y  reported, staa solidnss w 

m z t  inporhnt in inprting sawfly resistarne to bread wheat, less so for 

dunnn wheat, and not inportant for barley (ICARW 1987). stan solidness 

RS also geremlly r&wd by dzu@~t this season. 



1. I)rsisbme d q - t o  identify PA Hadya, Syria 
resistant cjmplasn far  b W  

2.  ~actnm aff- sawfly resistanm Hadyat Syria 
in  wheat1 ( w i t h  ~ i d u i n  Vniversity, 
v t i m  of M.Sc. thesis) 

3. n e l d  trials of resistant lines1 m-, nmisia 
4. stmiies m sawfly parasites'(with Syria 

Vniversity of Aleppo) 
5. ~ C S  of sawfly resistarre in  PA Hadya, ~yria 

b1.J 

1. IIlesistanZ s a e n b g - t o  identify ard m- 
verify - of HF resisbme in 
whmt ard barley1 (with ILS(A/MIAC) 

2. Biotype identificatim usirq Wxccm, Algeria 
differential Screenirg nmisia, Syria 

w, - - 
1. Pes'-. scmmhg-tn identify and 

in 
- 

verify sarxes of a@id res'-' 
whmt ard barley in the l a t o r a t o l y 1 s 2  

2. Field of a@id resistant wPt - ,  - 
lines m the field' 

3. IStimtim of yield 1- due 
a@idsl. 

W P t  

4. Survq/wllectim of m i a n  whmt WI-, Jordan 
a@id ard parasitg (with ~dirqtm Syria, m 
State University) 

5. E f f e t s  of w l d  stress m B Y d  D3l =%aJ Syria 

mzat Qanrl Beetle (ZabNS tErEkiDides1 

1. Survq of i n f e s t a t im  in  Syria 
mxxcdhres vs. rutatiml 

2.  study m the effect of soil misixre Syria 
m Zabrus infestaticnsl 

'n i n 0 0 l l ~ t i C X l  with the -W ~ t i C C d  -1. 

2aXxktd by I(aRW entamlogy staff. 
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Figure 17 stxws the frequency d i s t r i M i c m  w i t h i n  infestaticn 

classes of bEaa and dmm .Irheat ard barley lines tested this season. 

B o t h M h t a m f t d m m w h e a t h a d a h i ~ r r m 3 3 e r o f l i n e s i n t h e  

lower infestaticn classes than did tarley. Similarly, rmre dmm wheat 

lines had law sawfly infestatims than bread &sat, a result 

that dmm h t  my inmtely p=65ess hi- sawfly resistaln= than bread 

&mat khich is not -ily related to stem ~ 0 1 ~ .  

A slwey of the m i a n  h t  (FWA), D i m a r A h  & 
Kudvilko, and w l l d c n  of its Mtuml &es was oxixte3 durirg 

A p r i l  ard May in Jardan, Syria, and lU%y in collatxnatkn w i t h  

scientists f m a ~ S t a t e U n i v e r ~ i t y ,  USA ( M e t  al. inpress). 
Pdditicnal slweyiq ard collecting in - was adwt& by WJ w i t h  

ass- f m n  M I X  and INRA staff in Wmaw. ?me p .  of the IWA 

F a q j e c t w a s t o ~ t h e m x n m x z e o f I W A i n t h e W ~ r e g i o n ,  

wllect its mtual enenies for further shdies and w as 

biological -1 agents, a d  to faster collakaative a s s a c i a ~  MZKBI 

r e g i d ,  USA and ICARW scientists for 19-term bio=ontrol rsean3. 
FWA was not widely ahndant in any of the oxmtr ies  q lo red ,  but 

sites - lccated in ead-~ with low to milexate IWA infestatims and 

axmpmyiq natural &es. T h e  bgt lccatims wxe dnmght- 

bbat  ard barley fields with low plant dersity. t k u q h t w  field 

of Oentes pivot-irrigated wheat was also infested in ssutkm Jordan. In 

J& we sllspect that alate FWA may migzate f m  barley in the 1- 

mx3w.s of the Jordan Valley d W El Arab durirg April-May to wheat 

am3 barley develcpirg later on the eastern highlard~. 

In Syria, the highest FWA and natxml emmy pqulaticm Were l m t e d  

in sparse barley patcfies planted in hilly, ?mcky terraces near Q a m ,  

abart 40 )an norVaJest of Al-. FWA also f d  On HO?XkUln bulboslrm 

Qatura. In TWky FWA was f d  cm the east Side of the coastal 

rmartains near Baglam, Kb%han, ard Antakya. IWA was not - in 
lush h t  or barley fields, or in fields a l q  the hmid &&- 

coast sarth of Iskerderun. 
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FWA were generally fa& w i t h i n  leaf -Is and in ti@&ly rolled 

flag 1- ard s f ? . . -  leaves. rrmElge syoptons Mu3d lalcJibslhal 

whi te ,  yellcw or pnple stmziks in the leaves ami leaf ehaths, irwnd 

rolling of the leaves, and stunthg of the plant. l%le 100 d s d k s  

the natw3l eEmies of ma collected. Paasibida coll.6ztd ~ ~ s i s t e d  

p-imrily of A@idihe I '&. A total of 572 -toids ard 

mbrs were collected ard sent to Texas AH4 U n i M t y ,  USA, far 

m i n g .  Sare have sinz ten r e l d  against FWA wtios in the 

rainfed wheat q i m  of the Facific Ncathwest of the USA, a region w i t h  

a mild climate. 

~~ Eqyptim scient.isk repented that of 270 mas sp. 

l inessent tothe~iza~@lids  ' ~ ~ ~ ,  ushmdzesistarne 

to Scfiizanhis aamimm (Table 101). Pddem6 with maintaining 

Fkcdc6irhum & in the latnratmy pnx.lxld smenhg these lines 

a g a i n 5 t t h a t ~ Q r i r g t h i s s h d y .  

F'run abart 700 lines fmn B3p4 of e l e  

Dgypthn varieties atxl the relatively ' -' h AmigD T 101 ard Amigo T 

105, 4 l h  were rated as resistant ard 16 lines as mDderately resistant 
t o S . a r a r m i n r m i n t h e l a b m a ~ .  ~ theseLineswereeva lua ted in the  

field apirst 8. 8 l h  derived Amigo T 101 X Sakha 61 4 

lines fmn Arnigo T 105 X Sakha 69 - Law ES~stant. An addithxd 

23 lines fmn other parents nted resistant, aS 3 

additicndl l h  fmn Arniq  T 101 X Sakha 61 art3 20 l k  f r a n  Amigo T 

105 X Sdkha 69. 

Yield loss exprhmts ccduzkl at Swdaw&l Stati.cn in 

L&ex Egypt. rweile.3 a@dd 10sses to E. to avetap 17.62% with 

significant cliff- sristirg bebeen d i f f d  -ti- (Mxsd et al. 

1990). ~ 0 6 ~ g  in taxed M wxe slightly than those of &mm 

&eat, 20.61% w i t h  significant differenr~s k e b e a  -ti-. 

lhese results amdmate t2xe repeated for 1988/89 (Mossad et al. 1989). 
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Th Unifom Wssian Fly N m e r y  was planted at sites arum3 the 

Mediterranean @on as part of an q i n g  &x3y to determine biatype . . -on in the area. M m e r k s  planted at lkxbl, Lebanon; 

lattakia, Syria; Et7enm, lwcey; as hell as in mrsc=, Algeria, and 
'Rnisia. c u r t a c t s ~ m a d e w i t h ~ i n s p a i n , ~ , ~ ,  

a n d L i b y a & n - w i l l i n g t n p l a n t a r d m n i t o r t h i s r u r s e r y i n t h e  

fuhne. mts w i l l  be at a later date. 

Baselire data an infestatim of tembnoldes 
. . here collected 

in m t i c n  with WSR (Syria) as part of laq term dxlies m the 

effect of u q  mtaticn and minfal l  an a. txdm.Oldes . . -ti- in 

mrthernsyria. T h ~ y ~ v i n t e r a n d ~ a F p e a r e d t o  

mgatively affect pcphticn dasities. FssUts of thse dxlies 

w i l l  be f o l l d r q  anpletim of the experiments. 

I-. 1987. Cereal - PKgKaHi: ArPual l&pXt 1987. 1- 

mx=f=lt w t  = e p p o r  Syria. 206 P. 

I-. 1988. Oereal Pngram: WRUd m* 1988. IcARw - mx=f=lt PL-Cgmn, =eppo, Syria. 191 P. 

IcaRw. 1989. Oereal - Prxqam: ArPual l&pXt 1989. 1- - -8 =eppo, Syria. 209 P. 

Pi)ce, K.S., L. !rani-, R. H. Miller anl L. EUsdman. 1990. 

arplaraticn in mnmoo, Jcadan, Syria, ard bJeu2y for EaEsian -t 

ilnd its n a t u d  enwies. Proc. 4th  Ann. Russian m t  Aphid M., 

Bozea&m, Mr, USA. (in pre33). 



M.G., H.G. my&, ani A.M. ~ I U .  1990. msmn31 in 
shadawd. N i l e  Valley Win* Seaglr cereals k g k m l  Project hograrm 

Bpxt, ARC, Giza.  pp. 59-61. 

Mcxea3, M.G., A.A. m i ,  am3 R.H. Miller. l.989. &hid damrge and 

resisbme in in EQypt. Pmc. Int. BYW Wa3&xq1. Rabat, Morcux. 

in pess. 

Y d ,  G.S.,  M. ElHariri, A.M.hMd@d, a n i A . A .  Wtt~&. 1990. 

Sueenhq fcar €@lid resistance in ani some wild types. N i l e  Valley 

Winter Seasm Rqicnal Prqject Rugam m, AFdC, Giza. pp. 56- 

58. 



.mispmj&ah3atdea=l9,irgardadaptingtedvliquesarKl 

m @ e a  that oarld d e r a t e  an3 imlpcue the efficFency of cereal 

bmdhq. Pctivities are f c c s d  cn the pmbztim of &&led haploid 

(M) lines, ard an the M q x m t  aIXI use of tNA nulsxlar -. 

Haploid plant F , m h d m  follawed by - doublirg offers the 

posaihility of develcpirg aapletely hamqqms lines hcm hetemaqrgas 

p z m t s  in a single gxaatim. f6panlirg crcp inpmmmk, the 

pnxb%m of haploid lines p i c k s  a -id for the 

, i m x p i t i a n  of nar dnECb36 into a, . Uly slprior gemplasn, ard 

selectial efficiency. 'nm diffeEnt inztkds have beel &wdcped: 

anther culture anl -fit crossg follawed by entayo rescue 
(pauiraticn w i t h  pollen fmn tbrfkun kdbcem or maize), ard both have 

b e a E i n b 3 p a t e d i n t o t h e d ~ ~ . Z h e f i r s t M l i n e s  

were tested umkr field d t . i a ~ s  durirg the 1989/90 season. bbmmer, 

-tely 7700 n a ~  M lines of bread &eat ard barley *lere e. 
lhDse lines w i l l  be fed back to the bm&iq prqEmE for selectim. 

Atterpts were made to inpme tbe anther ail- ef f i c iew in b ~ &  

hhat.  Onprismof a n t b e r c u l t U r e r ~ s p a r s g i n b a r l e y s t a r c f a r d ~  

gelathized media was &me. ?UE rrarS3er of respldirr3 anthers ard 

plantlets ptrdxxd slightly hi* in the barley- gelatink& 

medim (Table 102). The mrsistency of the shx31 gelatuuzed . . medim 
althxqh vazyinJ w i t h  the oxmtrat ian,  is generally sof t  and visoars. 

Effects of a i f f d  solidiryirg or floating apnts were tested. As am 

be seen in Table 103, p ? s m e  of &kite had a negative effect m the 

p e z r e n t a g e o f r e s p a r i i r g ~ ~ c n t h e ~ o f ~ i d s ~ .  

Pdditian of aganse did not siqificantly inprove the pxdwticn of grpen 

plants althaqh the m r h r  of ekq~ids was hxeas&. 



W e  102. of anth=r culture (dtim VeeryJsJ) in 
stamh ( W l )  ard agamse ( W l )  gela- &*. 

rnw per 
Medium a n t b ~ ~  100 anthers a l b b  green tobl 

750 n q l 1  Myo-Incsitol lCCnrq/l + + 2-4D w1, fi l teP  
sterilized. 

** Percentages f o l l d  by the same letter are mt siqnificantly different  
a t  the 0.05 -ility level, as CMzemimd by I t 1  test of axsin 
tmrsfonEd data. 

Table 103. M1wxe of different t c x b x  agents UI Wt anther cul- 
(cultivar Veery 'st) in barley starrfi mkammg . . = 

- 

Of NLmbr of 
w u m  Femzmtn atJryoids per 1M) anthers 

ug per 
agent h x h ~ ~  anthers 100 anthers albim gnzen total 

ooRrol &-solid 21.2a 72.3a 14.6~1 10.2a 24 .b  
Gelrite (W) sol id 6.0b 25 .b  - - - 
&w== ('%a sol id 18.5a 149.0~ 6.3b 11.- 1 7 . a  
Fiw11(2OOg/1) liqdd 1 3 . 9 ~  40.5d 3 .7~:  10.7a 14.41 

* medium -ition: basal medim (see table 102) w i t h  1% activated 
charcoal, 60 q/l barley &amb ard 0.083 M maltose in place of 
SxzKse. 

** pmahqes folla+xd by the same letter are mt significantly 
different  a t  the 0.05 pdability level, as determined by T" test of 
arcsin tmnsfonwd data. NO data were taken cn plant pxxk t i r n  fo r  
tbe Geh-ite-tnsd medium. 



F i d  irdwxd a law rate of drp w o n ,  h x t  greatly erSraroed plant 

formtion, mtdr 'q  in a hi* -1' of direct plant w t i a r  

was umktzhn to ascertain the infiwrce of silver nitrate (P@c@ ard 

activatedcharcml i n b a r l e y s m d l r m t a u u r q  
. . media. Tbe msults in  Table 

104 a h  that activated seem3d to rechae t h 2  w(m of 

e&qoids while sthulated the a b r p  an3 plant develcpmt. An 

PlrJ4 oxmmtmticn of w1 ard atsen=e of activated c h m x d  gave an 
cptimal - w i t h  regad to the yield of green plants, an3 can be 

i n  assmiation with barley-stmd~ for k t  anther db. 

Table 104. Effect of &$b, ard activated charcml on what anther dm 
resprse in barley s h ~ 3  mhauung . . u d i a * .  

Nmbr- 
bldim of MJukxx of plants- 

I.emmtn e&qoids per loo anthers 
Charcoal  perl loo 

G m w P e  (2.31) (1%) anthers anthers albino green direct total 

* e m  ccopcsiticn: basal durn (see Wle 102) with w 1  barley 
stamh an3 0.083 M maltose in place of swrcse. 

** p e r o m  foll- by the sam letter are rot. significantly different 
at the 0.05 m i l i t y  level, as determined by "t" test of -in 
t m m f d  data. 

Restriction Fmgmnt Iergth P o l y n u ~  (RFLP) off- a w, 
attractive tecimi- for the identification of mleollar narkers associated 

w i t h  genes ccnferriq dipta t ion to biotic or abiatic stresses. Tbe 

~ t i o n O f R F w ~ q u e s i n t o p l a n t b ~ ~ t 0 :  (1) speed 



up the theferofdesFrahle~amPqM1-ietieElarhrmreLatedwild 
mies, (2) malpe possible tha aralysis of cuplex p o l e  dmacbm 

as a q c q  of sirgle Mexklian factcas m e y  et al., l9E19). In this 

s e a s c n s ' ~ r e p a r t Y R ~ s r m e p n = l ~ ~ r e g a n i t r g t h e  

&velcpmt and evaluath of -- keedbg in barley. 

seV€Tl barley gemqp5s have been sel- for this &&y. Five of 
thegaatypesa?akZm1CARW, a n d ~ m t h e ~ c a n E a r 1 e y G e m a e  

~~ Rqject. Nanres and - , . 0 f t h e s e 7 g e n o t y p e s ~ a s  

f o l l ~ :  

- ~ . a p l r e l h f m n a S y f i a n ~ A r a b i ~ ,  a&lptedto 

m, 2 - m .  

- Jionkm 41.1: lnrCmisin3 accssicn of It aXntanapa 
canyirg traits of a%ptaticm to dxy areas. 

- WApn: 2-rcw variety w i t h  high yield potential, arsoeptihle to 

m. 
- A m :  6 - m  d t i v a r  adapted to m. 
- G l ~ ' s ' / C t p l ' s ' :  6 - m  line with high yield ptentbl, leaf rust 

resistarpe, e l e  to dnqh t .  

- w: 6-rar malting barley variety, pfadmda gernplasn grap). 
- Steptoe: 6-m hi* yieldbq variety, poar naltirg and feed quality, 

(WQ~ cc6tal type). 

' I h i r t e e n c l m ! ? s ~ l l y b r i d z e d t o ~ i ~ g e n o n i c m m t h e  
abave set of gemQpss to identify informative p d Y q & c t i a l  enyme 

canblMtias. All clones have been isohkd ami selected by Dr. N. I&dn 

of C o l d  State University within the fmmmrk of the American 
Burley Genme Ma&ng F~uject. W x k  was dns! at MSU labtxatcuy. F t x  

two different restrictim emym=s, bDth kxamcl* Cutters, were 



P-. f k  the detPctfcn of m. A4 can be seen in m e  105, 

polymcnFhism was easily detected al- a l i m i t e d  n&er of p?xh/emps 
anbhtians ws tested. RIlylmqhbm were feud fca 9 of the U cl-. 

a- r&!b-i~tial +(-)/ M. of RFW - enyme - (-1 patterns 

32 m m  - 1 
Xba I - 

59  ind dm + 
Xba I + 

88 Kind 111 + 2 
Xba I - 

95 H i r d m  + 4 
Xba I + 

* Cl- isolated ard sel- by N. IapiQn of alcaadD 
state University (Veaonr: pZM; -rn site: Fst I). 



m y 4 o f t h e ~ d e t e c t e d n o ~ ~ t h e 7 g a r r t y p e s w i t h t h e  

-a mm= ==m. m3 clones, tlmker 59 and 74, are 

partiallarly palymqhic and allw, in cnr&imtiCn, the . . of 
of the tested gerotypes. 'Ihis considerable divezdty amq the 

ggPtypes tested anfirms W data sharinJ a high of 

p o l ~ d e t e c t e d w i t h ~ s a r t s o f p m b g i n b a r l e y  (Shinetal . ,  

1990) . 

The pol- dnin &cn (PCR) hmlves synthesizirq nultiple 

copies of a gme, cr a men of INA, fmn 01igcnrAwt.b prin~zc1si xhi& 

b i d  to ~ i t e  tNA stmu& flanking the taget -. cycle 

in the m c n  hives d e ~ h r i r g  the m, arplealing the l*,, and 

eXteniirg than aarss the tenplates via tN4 pol-. micati- of 

lhq pol-ted PCR ~ 1 C g y  axe xlanifold and involve analysis 

of InEleatide ~~ &tian (INA *) as well as clalbq, 

-irg or nubgemsis (Saiki et al., 1988). HR is a fast and sinple 

mradicnctive tecimiqw which is nure rapid than RFLP analysis, M 

=wi= an mliq of the mleollar bask of varbticn b&een 
genotypeS a t  specific loci. ?hcaas Blake (perscnal d o t i c n )  fran 

State Vniversity 0 has identified several loci for which 

variaticn can be sccned usirg PCR. Five primr sets &velCpea by T. 

Blake were testei in his labo~atary agajlst the above 7 geslotypes. 

Deperding cn the set of pr* used, sirqle or nultiple h x k  of 

anplified rn bere obtainea (Figure 19). All the sets testel &xed . . d d x m t  patterns amrq the 7 ailti- (Table 106). Emever, in scme 

cases, ~ m n p x z i b l e  d t s  and lack of specificity in t b  anplificathn 

~apoess Kpeared as an inportant limitaticn. An is 

illushated in Figure 20. CNy ane segment of LNA is anplified ard 

p l y m q h h m  is detectgl in a stxuxl step after h i c t i m  of the 

amplified product. aLis mtkd still presents the advantage of t h  HR ard 

all- to cfieck the specificity of the anplifiaticn ard to detect 

polymaphisn which is mt easily aozesswe by the anventicnal RFLP 



W l e  106. mlymq.3km detectarl a n r ~ l g  se\len barley gers3types analyzed 
usirg different FCR pr- sets . 

Inf-tive 
anplif ied 

P r h x  set Chamcter/Cla bard N~mker  of distinct - (1-ti@ +(presenz)/-(atssence) bardirg F- 

* !&velcpea by T. Eilake (EU). 
** Rdymqhim detected only after restridim by Taq 1. 

Ihe plymerase &ah reacticn can be caplsichtd as an alternative to 

RFLP -logy capable of efficiently hardlirg the large mker of 

jldividmls a n n c d y  dealt w i t h  by plant bmxkrs. Crcs an informative 

RFLP locus is identified, it auld be oonverted to a HR bas& mrkr. 

lbe~er, prirrer design a w o r  FCR protaol still need to be Optimized for 

use w i t h  plant gernnic CNA. 

Figure 19. Pgarcse gel electtqhresis of anplifid CNA sanples fmn 
different senotypes usirg lB 13/14 FCR p r h x  set. 



Before r e s t r i c t i o n  w i t h  Taq I A f t e r  r e s t r i c t i o n  w i t h  Taq I 

Figure 20. Pgarose gel eletrqhresis of arrplifid RiA sanples fmn 
different genotypes using m 17/18 PCR p r k  set. 

Qnss Selectim fur RmP Analysis 

Asscciation of RFLP mrkers with loci a f fe t ing  a &aracter of 

interest can only when loci ~~ in the crass bave a 

relatively large @emtypic e f fed .  ?b-er, develaplwt of an RFW 

linkage map is dwimsly facilitated when distant genotypes are used. In 

-, parental lines a d  be cfiasen on the basis of 1) variatim 

in trait expressirm ard 2) RFLP di-. Est.imtion of the genetic 

d i s t a n z ~ 5 r e f e r e n c e g e n o t y p e s f m I c 9 R a A , b a s e d c m R R P a r r l P C R  

mxkexs, is given Table 107. On the average, appnxhately 50% of the RJA 

mxkexs thus fa r  tstd differ bebeem hu gemtypx. Haever, the 

p l p @ s n  (distance) detected varied betvem mnbinaticns of gerotypes. 

Thdmr and H. saxmbmm 41.1 appear relatively clcee. Ihe 6-rcw aiitivars 



Wle 107. Genetic d i s t a l x  h t k e e l  five ICAROA ~??fererCS g~~ based 
I n R F L P a r d m m a r k e r s .  

D. .' : ratio of nns&r of p o l y r r p q h i c  rmrkers to the rluuker of INA 
clcnes ard FtX p r h x  sets tested ( 1 3  CML clones ard 3 KR primer sets). 

A t h e n a i s  ard G l o r i a ' s 8 / 0 q m l ' s '  shaJ - clcseness wfiile W A p n  is  distant 

to all other genotypg. Based cm these prelimhmy data, crosses 

-1vi.w W A p n  (e.g. WWmdmr, W W / A t h e M i s ,  WWB. .Z?&. 
41.1) as A1 as clrossg like B. s~xmtimscrm 4 1 . 1 / / G l o r i a ' s ' / ~ ' s '  ard 

~ r / / G l o r i a ' s ' / ~ ' s 1  my be useful crcsses to initiate a RFIP 

analysis study fcase3 on adaptatim to mediknarem lud rainfall 

wixulmlt. 

Saiki R.K., Gelfatd D.H., Stoffel S., Scitarf S. J., Him R., mm G.T. , 
Wlis K.B., a d  E r l i c f i  H.A. 1988. Pr- -tic anplificatim 

of r3iA w i t h  a themxt&le tNA plyrrerase. Science 239: 487-491. 

Shin J.S., Chao S., OJaplz L. ard Blake T. 1990. A partial map of the 

barley g m n ~  jrmrpratiq RFLP, FCR, iS0z.yn-e ard nuq3mlcgical uarker 

loci. Genane (in press) . 

Tankley S.D, Y a q  N.D., Pa- A.H. FZnierbde M.W. 1989. RFLF' r r a ~ p i n g  

in plant bredrq: New tools for an old sci-. Bi-logy, &PA: 

257-264. 



miq the 1989-90 season, the cereal quality laboratory ccnducted 

nure tgts cm the use of elerztrqbmis as an a d d i t i d  aid in grain 

r p l i t y  -. Table 108 sh&s the rarmber ard type of tests carried 
art durirg 1989-90 in the I- d quality laboratory for the 

different types of barley ani wheat gemplasn. rresntly, the -in 

Alwxxpz@ was inbsdx& for the of evaluatirg admrnd bread 

wheat material ard for trainirg pqces. 

W l e  108. of tgts "' carried a& in the ICARW cereal quality 
iato~atory, i989/90, for different projects(2'. 

mDjectEIEC?1W vKC P;I 506 Yp GC FM F A R F f u T B A K T U A L  

Barley - 1450 - - - - - - - 725 - 2175 
W - 1915 - 1915 - - 1915 - - 1915 66 7726 

IW 637 2097 2097 - 747 2097 - - - 2097 - 9772 

W/F - 1046 472 284 472 - - - - 411 - 2685 

FFVl' - 477 195 - 195 195 - 136 136 477 - 1811 
Other - 180 1114 45 1124 1114 - - - 2393 - 5970 

?btal 637 7165 3878 2244 2538 3406 1915 136 136 8018 66 30139 

( l ) ~ E l ~ r e s i s ,  ~1000-kernel wight, W i t r e c l r s  keznel amrk, 
'um d a k y l  SUlFbate - P S I ~ c l e  s ize  h k x ,  S- tion, 

YP-yellow pi@, (%=grain colcur, Wlar m i l l i q ,  FAR=farixqa@, 
mein, -. (2) e r e a d  wheat, Iw+lmlm wheat, 
W/F=wkte.r/facultative khe~t and barley (high elevation), FFVI'=f-'S 
field verification trials, ICAHl p v .  

F.J. El H a E R E b  ZUKi A. Sq€#I 



~ t i ~ l y ,  farmxi in axdries of West Asia ard North Africa 

prefer wheat with &&.e/anbx seed. T i i s  tradition has been suFported by 

and decision IMkers in thcse rational prograns. They M i e v e  

that  wheats w i t h  red seed w l o r  w i l l  give bread w i t h  dark or e i r a b l e  

color a t  hi@ flcur extraction (75-80%). 

Perfonmrce data of r d  ard white/- bread k h e a t  gerrrplasn tested 

urder both minfed and optirral d t i c m s ,  shaJ m di f fe rens  in grain 

yield a d  other aagrmnnic d-maders. In spite of this, soue National 

Programs in WANA still favor mterial w i t h  white/- seed. As a result, 

l ~ n y  bread wheat 1- with red seed are rot ccssidered ard receive l i t t l e  

attention by several p m q ~ ~ ~  in the region. 

Ds- the 1988-89 crcp season, we evaluated 10 red-sxde3 ard 10 

whiteseeded bread wheat lirrs selected firm advanced wheat yield trials. 

'Ihese were dxsen on the basis of grain yiela a- three envirmmerrts: 

Tel Haw - rainfed (250mn), Tel Hdyasu~plawrtazy irrigation (350mn), 

ard Breda (160mn). T h r ~  &aks for ea& 4 color bere also included 

in the trial. ?he f o l l ~  grain quality p m m t e ~  were an all 

entries g n x ~ n  a t  the tm 1ocatim-s: grain color, kernel hanbss (%), 

p a i n  aaTtent ( %  1000 k e m d  m ~ i c j h t  (g) , test h q h t  (kqha), f l a x  

yield (%), f l a x  ash (%), f l m  w l o r  (K.J.), f a r i r q r q h ,  ard 2 layer 

f l a t  bread h k i q .  'Ihe mts surmrarized in Table 109 shcw that f l a r  

of the red seeded aiitivars bas slightly cbrker h t  not significantly 

different fmn f l a x  of the khite/a&z seeded d t i v a r s . ~  2he bread color 

firm the tw~ grarps was also similar. 'Ihe s t d y  w i l l  be rqxated m the 

axling seascn to confirm these mts. 

G. Oztiz krmra anJ. F.J. El Wara~&~ 



Table 109. W i t y  &arac&ristics of 20 (10 d t e  seeded and 10 re& 
d) high yieldirg spr- bread wheat lines in advanced 
wheat yield trials at IJJA locaticns in Syria, 1988-89. 

1-- (g)  

Flour yield (%) 
Flour wlor (K.J.U) 
Flour ash (%) 
Farinq. s t ab i l i t y  (min) 
Eh.ead colorg (score) 

rcernel wight loo0 
Pmtein (%) 
F l a n -  yield (%) 
Flour color (K.J.U.) 
Flax ash (%) 
Fhr inq .  s t a b i l i t y  (min) 
Eh.ead color* (SCDE) 

* Cblor for 2 l a w f l a t  bread taken on a scale 1-5: 1 = grey-yellcw, 
5 = pale to light b m .  



Dyirg the 1989-90 seasol, the d quality labratory cc&wkd 

rmae tests on the use of el-resis as an additicnal aid in grain 

w i t y  assgsnent. Wle 108 shars the m m b x  ~IXI type of tests carried 
art h i r q  1989-90 in the I- e?xal cplality lakuratory for the 

different typg of barley ani wheat m l a s n .  IEecently, the aq3in 

Al- has ht?niwd for the pupse of evaluatiq adMnmd b ~ &  

wheat material ani for t x a i h  pnp3ses. 

m l e  108. of tests "' carried cut in the ICX=SX U i t y  
l m t c a y ,  1989/90, for different ~ n o j e c t s ( ~ .  

Barley - 
W - 
IW 637 
W F  - 
m - 
Other - 
'Ibtal 637 

(1)ELEGEl-,is, WK=lWC-kerrd eat, VhCvitreaLs kerns2 mint, 
PSI=particle size mJex, SB=scdum dcdecyl sllwte sedimentation, 
YF=yellcw p i e ,  C G g m i n  colcur, F M = f l a n  m i l l h ,  FiU+farbqra@~, 
w e i n .  (2) ESHXE~ *t, l3khmnn wheat, 
W p d n t e r / f d = t  ard barley (him e l m t i m ) ,  FFYkfamx's 
field verificaticm trials, 1- pmgram. 

F.J. El ard A. 



'Wxlitiumlly, fanrers in cxmtries of West Asia ard North A f r i c a  

@er wheat w i t h  white/ah% seed. lhis t m l i t i m  has been w r t e d  by 

ard decision makers in those naticnal prrgrans. 7 T q  Mieve  

that  *ts with red seed color w i l l  give bread with dark or umkirable 

mlor a t  high flar w o n  (75-80%). 

Ferfomaxe data of red ard *te/an&r bread wheat m l a s n  testej. 

m%r bth m e d  arrl cptm d t i m s ,  shar m differenoe in  grain 

yield ard oUxz agnranic -. In spite of this, scm N a t i d  

Pmqam i n  WiNA still f m  mterial w i t h  white/& seed. As a malt, 

mny M *t lires w i t h  red seed are not oc+sidered an3 reoeive l i t t le 

a&cn by several pm3rans in the regicn. 

Dlrim the 1988-89 crop seasan, he waluatxd 10 red- an3 10 

vhitesee&d b d  wheat lines selected advanoed wheat yield t r ia ls .  

'Ihese were &zsen on the basis of cpain yield - three envircrments: 

Tel Haw - rainfed (250111n) , Tel W-lerPntary irrigation (350mn). 

an3 Breda (160IIIn). lhree ctrec)cs for each seed mlor we also included 

i n  the trial. ?he follcwiq grain w i t y  pararreterr we rreaslred on all 

entrig grwn a t  the thu laatiozs: grain wlor,  kerrel hanbxss (%I, 
protein rmtent , loo0 kernel height (q) ,  test weight (kqha)), f l a r  

yield ) f l a x  ash ( 1 ,  f l a r  mlor ( K . J . ) ,  far-, ard 2 layer 

flat b& ba)cirg. 'Ik mts sumxized i n  Table 10s shcw that f l a r  

of the red seeded d t i v a r s  was slightly Qrker M rot siqnificantly 

different f m  f l a r  of the white/& seeded adtivars.. ?he braad wlor  

fmn the bu cpcups was also similar. ?he s tu ly  w i l l  be rqeated in the 
amilq - to &inn these resllts. 

G. & Fkrmta ard F.J. El Exaein 



Table 109. puality cbmcte~istics of 20 (10 uhite seeded ard 10 red- 
seek3) hi* yieldiq - bread uheat liws in advanced 
wheat yield trials at  tzm l a t i e  in Syria, 1988-89. 

miwalker seed Idedseed 
mmckristic M i n M M e a n M i n M a x M e m  

1WD-- wewt (g) 
Pmtein (%) 
Flcur yield (%) 
Flcur color (K.J.U) 
Flcur ash (%) 
Far-. stability (min) 
 read cold (sure) 

F e n d  wi*t 1000 - ( 8 )  
Flcur yield (%) 
Flcur color (K.J.U.) 
Flcur ash (%) 
Farm. stability (min) 
R e E d  color* (sow) 

Odor for 2 layerflat brwd taken cn a scale 1-5: 1 = grey-yellcw, 
5 = we to light !mwn. 



?he in m m k r s  of i n t e rna t id  cereal (barley, duum wheat 

b d  whmt) nuseries available f m  I-, A l e ,  to naticmal 

prqmm fmn  1977 to  1989 is pmsmtxd in Fig. 21. Fnm the initial 10 

mu-series, the rmbr  rised to 33 in 1988 and 1989. 

Since 1978, f a r  basic types of nurseries have been prepared for  

each of the three crqs every year. They are acssirg blocks, m p t i n g  

pcpllatiors, observaticn nurseries an3 yield trials. Different typg of 

runseries have teen prep?& in  order to cater for  the needs of the 

m t i d  propans, khich have had different levels of infnshutue ard 

kdmical aprtke. 

Beause g l M  adaptation may cost the plant saw yield sacrif ice 

in different  env-, materials with specific adaptation to c w  major 

envimnrental zorre m desirable. Bgidg, nurseries containirg mre 

targeted mterials ard less entries are always preferred by national 

scientists. starthj fmn  1983, the &emat ion  nurseries, yield trials, 

ard everdxdly the se3regatbq pqmlat ims  - -fore q r d m l l y  

splitted into those for  lw ra infa l l  areas, an3 those for  nderate 

r a i n f a l l / s u ~ p 1 ~ i l y  irr iqatfd areas. lhe three of nurseries 

mrs is t ing  of winter an3 facultative typg for  hi@ e levat im amas i n  

West Asia ard North mica w2re nde available for  barley in 1985 ard for 

Wheat in 1986. 

H e a t  stress is a major problem facirq cereal proAction in the mre 

trcpical oaoltries u n k r  ICARDAts miniate. In 1986, the H e a t  'Ibleranoe 

observation Kurseq was assen33led. 'It& was the f i r s t  specific-trait  

r~~rse ry  made available to mtirmdL prcgrams. With the addition of the 

Heat an3 Drmght ChserJation Musezy, ard the thrse -lam pools for 

disease resistanoe, the Mnl nw33er; of specific-trait  nurseries irrJeased 

to f ive  in 1988. 



Number of nurseries 

40 1 
Spec I f~c  t r s l t  

Regular 

Year 

Fig. 21. Mrmber of intenntid cereal m i e s  available fnm ICARW, 
1977 to 1989. 

I n t e r r a t i d  m i e s  available for distribution in 1990 are given 

in Table 110. 'Ihere - a few dmps fmn last year. Cne mre 

spec i f ic t ra i t  mnxq, the mmm Weat Druqht ard Cbld T b l m  

Ctservation Musery, was assc&led, M the Ihxad Weat Yield Trial (Hi* 
Alti- I\reas) was not prqxred. 'Ihe Barley Cksermticm Nurswy (Hi* 

Alti- Areas) w a s  reMmed I n t e r r a t i d  Winter an3 Facultative 

&sermtion Nurrery (IWFWXJ). !Ihe was pr- with the 

moperation of O c q m  State University (m), USA, and replaced the 

I n t e r n a t i d  Winter ard m t a t i v e  Barley Sc 'gNursezyusedtDbe 

b l e d  ard sent by OSU. me Barley I&%rvation Nursery (W Winfall 

Areas) ard the Parley Yield Trial (Lm Winfali Areas) were d i v a  into 

thv: one for the mild winter areas ard ane for mld winter areas. De 

three gernplasn pools for disease res' ' whi& were f i r s t  offered last 

year, here also available. 



Table 110. @rxsl i n t e rna t id  m i e s  for 1990. 

lxlrml Bread 
Mnsery =ley &eat &eat 

CLrSsirg Block * * * 
Rpllatims 

- Lcw ?ainfall areas (IRA)' * *5 *5 
- -te -all areas (MRA)' * *5 *5 
- High altitude (HAA) * * * 

Chervaticn Maeries 
- k w  rainfall areas (IRA)' *, *z * * 
- -te raincall areas (ma)' * * 
- Kigh altitude araas (HAA) 3 * * 
Yield 'ISials 
- ~ r w  rainfall areas (IRA)' *, *z * 
- -te ?zhfall areas (MRA)' * * * 
- Hi* altitude araas (HAA) * * - 

Bread Weat Heat m1- cbematicn Nursery 
Ilurrm Weat Dnxqh t  ad Heat mleran=e cbematicn fdmeq 
Ilurrm Weat Drak#lt ad cbld Toleranm CYEenmticn fdmeq 
~entplasn -1s for  ise ease ~i~sistance~: 
- lxlrml Weat Swbr ia  tr i t ici  
- Bread Wl-eat *ria tr i t ici  
- IXllum Weat Curmm anrt ad Yellcw 

IRA & MRA are for lmlamk 
t m  sets : one for cold winter areas, ad one for mild wir&r areas 

I W F F m  ' sant? 6 3 T t r i e s  as in 1989 
cxe mrseq not diviW into IRA aml MRA 

In 1990, 1027 sets of regular m r s a i e s  ard 186 sets of p i f i e  

trait nnscries were d i s t r i h td  fmn A l w  to 104 oxpz?.ators in 51 

axntriesupcnrequest. Zhenmtersofsetssent-- the-as  

the of 1989, lmt the nnr&rs of aqx%ato~~ ad m i e s  ' 4. 

?he rek~sa&&wr tap ,  caMdbytheunzsvalseverefrostexprienced 

in I&?&, ard the anrually immasirg seed requests. 



A&pxk ly  70% of all the NIsery Se.t.3 w+re distriblted fmn 

A l q p  to axmtries within the ICARW rrqim. ?he nn3zr of sets of 

regular mseries distrihtxd for barley, dunnn hhat ard bread wheat 

rqmsakd 31%, 32% ard 37% of the overall total, -My. Detailed 

informatian cn d i s t r i M i m  of mmeries for 1990/91 can be fan-d in the 

met "Intsmticmal M M m e r i e s ,  List of -tors anl Nursery 

D i s t r i M i m ,  1990/91gt available firm the Cereal I n p m  Program. All 

wheat runseries v ~ z e  develcpfd UIKU#I the joint ~ / I C A R W  wheat 

d e c t  a t  ICARW. Earley -ies sent fnn~ Mexiw Unnqh the joint 

I w C l 3 M i T  pmject a t  UMKC are reprted by CDTBT. 

In adaiticm to the regular and specific trait rurseries reported 

here, key lccaticn disease s m x h q  rurseries, f l  tolemxx saxmirq 

mrieries ard ather special genplaso pmvided to naticmal scientists 

m qxc i f ic  requests ard agrearwt. 

The rqresim analysis mde e a r  by Finlay and W i l k h s m ,  is the 

.mst widely used mWa3 for quantifying stability. ?he M~E, 

tuxever, has l imita t im.  The lMin omxm is that a definite II.lcdel for 

the expzted m e  fmctim in l-ary, ard my be 1indequ3te or 

m i s l e a l i q .  In r e j e  the ? v i m  tedmique, the d t i v a r i a t e  

cl- analysis ms &vocat& by M r q m r y  et al. (1974). of 

mxurirq stability by a quantitative m, genotypes are assiSp.ed 

into qualitatiw M m similarity of respolsg. Lin et al. 

(1986) believed that using duster analysis can avoid the d i f f i d t y  of 

the univariate a p e .  

A s b d y  was ccmiwb3 to onpare the !nqmssicn analysis with 

cluster analysis in efficacy of explainjrq the GXE irrteracticsl anl 

description of differential resporsg of elite wheat iines grum in 

diverse rainfed or su~plemxbrily-irrigated envimmats. l h e  

~ / I C A R W  Rqicmal Bread Pheat Yield Trials were analyzd. Qain 

yield of the entries (-1- the t r i t icale  ard n a t i d  *) fmn 

1 4  sites in 1983/84, 25 sites in 1984/85, 24 sites in 1985/86 ard 24 

sites in 1986/87 in kst Asia, North Africa and Meaitenamm Elunpe - 
us&. Before olzyirg att the -im analysis, the methcd of Hinz ard 



Eagles (1976) w a s  follaJed to fin3 crrt the agpqriate data t rans fomt im 

for m w  the intm ', 'rice of site man yield and error var-, 

and the range of errmvarizme diffensxes amrq sites. Qlly the 

regressicm &ficient(b) was ansm as the stabil i ty maswe. A 

h i d & ,  a g g l d v e  and plythetic pqram was used for the 

cluster analysis. mta were s t a n d a r i d  within eacfi site. mlidean 

and the avexage linkage (ie. UFWA) kere arplayed. 

AEXXrAs using the trarsformd data dxwd that in each seasan, e n t . ~ ~ ,  

site, arrl entq x site effects - hi-y significant. IM the linear 

~ ~ i c m  tedmiqa= was rut helpful in expllainirg the large GXE in this 

study. Ceviatirm frun regressim was significant, kmt k t e r q m s i t y  amrq 

w g r p e i a s  was lot. 'Ihe la t ter  aqumt aammted for less than 2% of 

the h k l a c t i c m  var- cnly.  wen the htem&ia?s were regressed 

agairst the etW- k b X ,  as in IMcirs and Jinks (1968), the 

coefficients of detemhaticn were snall (& 0.00 to 0.35) . For each 

seascn, the &zun wheat had similar b arrl $ values as the bread k t  

entries. !PLUS it is believed that the dticps of this &uiy 

(rxkxxd variability amtq tested entries, and diverse envimFonents), the 

linear mdel ws t m  sinple to w t e l y  describe the large deviation 

frcm nqns im.  

Using the cl& analysis, nine c lus te rs  - fonnd in 1983/84, 

ei* in 1984/85 ard 1985/86, a d  seven in  1986/87. Ihe d m  wfieat 

check was distinct frun the bread whmt entries in the f u r  seasons. 

T k u $ ~  cluster x site, and entries within cluster x site interaction - both significant, the la t ter  aomslted for less than 48% 

of the total b k e m d i m  sum of squares. 7 h i s  stu2y dxwd the usefulness 

of c lus te r  analysis i n  explaining the G X E of elite materials g r a ~ n  in 

diverse et~bammts that canmt be &t&d frun the r q r e s i m  analysis. 

A biological interpretaticm of the x ~ ~ A t s  frun the cluster analysis m 

the 1985/86 data is given by Yau et al. (1989). 

It is m m m t m k l  that  cluster analysis be used for the investigatim 

of m i c  reqases to different env- ammg elite lines fran 

a hmdirq prcgmm or when variability amq the tested entries has been 

?xdwd substantially by selectim. Cluster analysis omld also 

ccnpl- the mmrnly used v i m  analysis when significant 

differenzs in the regressim ccefficient - ckte5z&. 
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Within the fm'mmrk of the 1- g l d d  mm3at.e for barley 

inpmvamk ard the CDMfFIGIKA joint effort for hkat i n p m e w h  i n  

WNA, the @real Program bases its activities an close wlla tn la t im w i t h  

partner researcfi instiMias. ' Ikse activities fcxxs on barley ard wheat 

inpmvamk in minfed m kkre cemal pm3wtion is hanpered by 

abiotic and biotic st- incluibg dzuqi-~t, cold, beat, lm soil 

fer t i l i ty ,  salinity, dkeases ard irrsect pests. 

An inportant part of Cereal Prcgram - is cxmbzkd in Syria, 

ICARW's kst amdxy, either on ICARW's statias or in  mllatnmtion 

with Syrian researrfi instituticns. Other ?xseaxh activities are 

o x d z t e d  in L&mm an3 Cyprus. Gradual deoerrtralizatj.cn of research a t  

IGIKA is facilitated by the establidmmt of ICARW-WF6 F&gicmal 

F T a g a m  which  enable scientists to cmduct in tarqet 

envinrmrpnts, aoocading w i t h  ICARW's Wl breedirg stratesy. 

W e  msead~ in collaborating o x m t r i e s  is carried cut by NPIS 

scientists, the Cereal Prcgram's ccprtributicn to this wllatnmtion is in 

the form of back- Meal w r t ,  pmid i rq  of genrplasn ard 

infomticn,  ard crxreriq inkor research ocsts. An inportant corpanent 

of Cereal P r q m m  reyxunes is allcrated to 

scientific links in b~eedirg ard --related areas. 

0 e r e a l c m p ; w e r e s u b j e c t e d t o ~ t  i nmcs t l a i n f eda rea so f the  

camtry, to p r o l c q d  w ld  durirg Jarnuary an3 F e b q  and to la te  frost 

in mid-ManA. In -, many barley fields in the driest  zcpse of 

the camtry were grazed. Late develcpirg &ti- were less affected by 

cold ard benefitted f m n  l a te  Mar& and April rains. 

Pdvanced barley ard &sat lines fmn the D M r a t e  of Pgriollhmal 

Scientific F&seanh (DASR) ard ICWDi - jointly tested for yield 

performme and disease resistarne i n  verificaticn trials ard l e e  

teStirg plots a t  36 sites Syria. Scientists f m n  (WSR) ard 



ICARW visited these sites in Febrtmy ard M ard m c i p a t e d  i n  an 

b-mkq travelling wrkdq (1-10 May) to abserve Wt ard barley 

plots in verification trials and in farmer fields. Frunisirg aiitivars 

included the dunnn tiheats 'chuabi 5' for Zcne A and 'Qmabi 17' for zcne 

B, the bread Wts 'Inma 9457' for 7a-e A ard 'Nesser' for Zcne B, ard 

the barley 'Arta' for zcne B. 

~llatnrative wcak included the evaluation of ?&arc4 b& 

l h  fmn WSR a t  ICARW for reskbme, joint researrfi an krheat 

gmnd beetle, evaluation of barley lar&aoz-&rived ling, y i s i o n  of 

s e d  ard related infomation for lhshrq project, ard trainirg and visits. 
Eightem junior a t t e rdd  d c u s  tmhiq cmmes at I-. 

A senior scientist f m  DASR ca7ducted joint researrfi on chuum varietal 

stability ard toleranrz to salinity during a 7-mrmth scientific visit to 

1- arrl participated in the oereal travelling wcakshcp in M D r a m .  

Collatoraticn w i t h  Ale~po University incl- joint misicn of 

gmduate stwiats for l S  or Fh.D resea~3 ard -te s t d a t s  for 

"graduatim pmje3su, ard the initiation of a project on htqmted 

amtml of sum pest in Syria. 

Ihe~usedthe la t tak ias i te toscreengernplasmford iseases  

ard a m site a t  l%adar (1500 m elamtion) near Bmsms to 

test winter/faolltative cereals for cold tolerance. 

Weat an3 barley rurseriezs were qmm a t  -1 station dur- the 

winter for evaluatim LUX%X favorable dtia?s,  ard &irg the slnraer 

for -tion advance ard screening for vemalizatim mybmmt and 

disease resistan% Plots were irrigated because of wry l w r a j n f a l l  

Wing spring. In sumner planting gxwth  was excellent ard d m i e s  

harvested within 100 days fmn Sawirg. Heavy stem and leaf r u s t  

i n f a t i -  aFpeared in mid-Nxabr on lateplant& Wt. W 

f- of swqkible entries was greater in durum than in bread tiheat. 

?he s t a t i c m  was visited by students, and farmers fmn 

the Bekaa Valley. Irrproved seed of culti- %, Sebcu, and Seri 82 

was prduc&, and t w ~  students frun St. Jcsq3-1 University trained in 

wbeat quality ard data analysis. 



C b l l ~ m  within the 1aRL.A-AFa Faqject on 'aereal- 
for D q  Areas1 involved joint reseazrfi. and trainirg in barley and dunrm 

h t  . 
Gemplasn fmn ICARW was evaluated urde.r the dry d t i a s  of the 

1989-90 sasm a t  sites receiving hztwsen 200 ard 300 mn rainfall. Ihe 

sa3son was d o l l a r l y  dry and hot a t  grain filling. 

Barley genrplasn ircluid seeml hurdred entries fn IaRL.Ats 

intenntimal rurseries ard fmn the 1- xlnnzed and preljminary yield 

trials. Lines - &&zed by 1- and ARI staff. 2he cfreck WApn 
perfon& %,ell a t  m l a x i a  (290 mn of Mall) d the line 

Iqdia/Julia/Api s k w d  yield advantage a t  slightly l m e r  M a l l  

(260 m). The cultivar Harmal ranked f i r s t  in JaraJary-planted tm-s=ries. 

In general, taller gwk3qps yielded mre than mrt gerotyFes oolfirmirg 

prwicxls d t s  m the relationship between plant heiqht ard yield in dry 

ern-. S a p q a t i r g  barley material fmn ARI included acsses w i t h  

wild barley sent to  ICARW for selection under dnm#~t or edxactim of 

genrplasn for self--tiq p9xn-e~ in rrazginal lam%. 

IXnum wheat genplasn also adm-gd between ARI ard IQGCYL 

Selecticm in ~ L U S  s q h s i z e d  p e r f o m m ~  urder dry mild-winter 

envjnmmts m grain quality. Witerial exchmqe included the 

m / I C W B A  chnum wheat dcsenmticn mmseries, advanced lines, ard 

crassg rmde in Cypzus involving lccal clurtm~ lamkaes, T. d i m i d e s ,  

bread wheat, and high yielding clurtmI cultivazs. &xq the pranking 

entries selected this year a t  Cyprus the lines Cmuabi 5, C i t / S c o / ~  

am3 ChqlAltar. 

Breeders fn ICARW ard ARI ed-mqd visits a d  i n f m t i m .  The 

ARI barley breeder a d  cereal ooonlimtnr atterded the w i a  

Irhernatimal Wing on FaMer c r q ~  (18-22 ~ a v .  1990 a t  IAc -, 
Netherlards) aml ledmd a t  an 1aRL.A course m barley hpxwmmt ( 3-8 

February 1990, Amnm, Jordan). Ihe ARI dunm~ h t  b e  visited 1aRL.A 

to disc;uss joint msezuxA and atten3 a rnrkshcp m el-is. 



Collahnatim w i t h  Jozdan incl- the exdmqe of wbeat ard barley 

gernplasn an3 related infomatim, ard training. Jordanian scientists 

antriMed to a regimal bainbg amrse a barley i n p m v e  held in 
AmMn. nJo W t e  &.dents fmn the University of Jcrlrhn (W) 

cnxbztd thesis researrfl in barley or wheat bmdkg w i t h  joint 

supemisim by ICXQ ard U35 scientists. 

.me M vkB3t cultivar 'Nesser' arKl the barley cultivars 'Arts' 

ard prfonnd ~1 urr3ier 1-&all in ~ordan ard several tas 

of seed of these cultivars pn=duod by KNQT in ant ic ipat ia  of 

future release. A joint meeting is plannd for 1991 to review M t s  of 

past m-farm researcfi ard disc;uss concrete remmplldatias to inprove 

oereal prdwztirn in Jordan. 

Wst of the IQGC4qsnezated w i n t e r  a d  facultative a t  ard barley 

gernplasn was evaluated at Hayma~ khile s e l e  nurseries tested 

a t  three additional sites near Kmya, Ankara ard Eskisehir. Winter 

tapmtures at U s s  sites dmFped to -20DC w i t h  no sla~ -, thus 

providing an excellent test for cold tolerance. Barley was the msst 

seriulsly chmgd ucp, f o l l d  by damn wheat. 

'Be flm of gernplasn between the ~ / I C A N X  and the 

Tw&.ey/CmWT projects has ' I f o l l ~  the p z s t b g  of a ClMWP 

a t  b- at ICARW. 

IXrhq the season, a senior entamlcgist fmn cXkuwm University 

visited the Fmzgram to discuss and e x h r g e  reseaxb inf-tim on snm 

pest; ane senior scientist fmn Ankara Field Cmps Resear& Insti- was 

s p ~ ~ r e d  to attend an I n k m a t i m  M e r e m e  on grain quality in Vi- 

(27 May - 1 June); b m  studerrts cmpleted their m thesis resexd~ m 

dcuble haploid pmddzim in wheat ard three other 

participated in IC?+Rll &~rt  oanses. 

k t i v i t i e s  planned for 1991 were a t  the aruual 'Rurkey- 

I- coordination mzeting (Ankara, 25-26 1990) anl included: a) 

gernplasn ard test- of I m  or CDWfT/I(aRM rmte?=ial for 



c n l d t o l - i n ~ a r d t g t i r g o f ~ m a t e r i a l f a r d i s e a s g a r d  

tol- at I-; b) joint m t i m  in cold areas of I\lrlcq! 

aU6A winter barley germplasn; ard c) joint -1q researrfi. 

~ c n w a s n a L n t a i n e d i n a e r e a l ~ f o r d I y a n d d d  

areas w i u r i n  the fhmmrk of the current Iran-ICWS apemmt. In 1990, 

fanImnianmsem3msatterdedtrainirgamzesatI~ardasedar 

~ v i s i t e d t h e C e m d ~ i n ~ f o r 3 ~ t o o c r r i r c t  

cn barley ard w h m t  tnl- to oold a d  heat stress. A n a ~  

~ i s w a s p l m e d i n r n m t h e ~ o f c e r e a l ~ i n  

rainfed areas. D a n h  identified high-yieldirq qxnplasm a d  

mdeas%i clle bupad w h a t ,  'Falilt', ard twJ barley oilti-, 'ICavir' and 

'Star.' A delegaticn of Iranian scienthk ard officials visited the 

aereal P m g a m  in cmjurctian w i t h  their visit  to 1- to sign an 
apeeolnt far wider collatcnaticn with IDmn. 

? h e C e m d P r a p r n a r m t i w d t o a s s i s t N A F S i n t h e ~ i n  

trainirrJ, -lam evaluaticn, ard collatcnaticn amng scientists. Ihe 

similarities of emhxm&s in the ard the  ti^ of all 

Farties to W tqetkr an3 s h m  respcrsibilities has resulted in an 

effective and viable of cereal in this regim. 

Nebmrk activities wre further strergthened by wrt f r u n  an IFAD- 

ftm%3 pmject m t & x m l q  trarsfer, ard by a UNDP Faqjed m 

sameill- ard q e m p h  - for aereals a d  food legumes. 

~ t a n d b a r l e y ~ a r d i r s e c t s s v e y s w e r e ~ i n  

Algeria, Libya, Monxxa, and nmisia .  cenplasn was exinqd thIuu#l the 
~ o e r e a l ~ t i c n ~  (KM). ?heCPInaserywasalsogmm 

at several sits in nmis ia ,  Algeria, blcuxxm, Libya as well as in Spain, 

P- ard Syria to -tor cfianps in vitulmzes of najor cereal 

in the man. A travellirq mrk&q in  rum w a s  a- 

by d* m AlW, *, m-, D3ypt, Syria, P o w ,  W, 
Italy, C!lIWiT ard IDmn. Wsem31 aordinato~s firm Algeria, Libya and 



n;rroo=o visited ICARW Ehning selection time. -on uere 
held in each of the Maghmb amtr ies  k h e ~  1990 Mts IWW aml 

phm of KJI% for 1991 p q m d .  'Ihe activities reported 

bmafbxbyk. M.S. Mekniwereaxbtelbynatiaml~aogrwsbff frcm 

ead l axnRr rywi th suppor t fmnICARWanLi~sc i en t i s t s .  Pddit iunl  
informtion is f d  in sqxmte anrudL prblished f a  each l4qhmb 

-d-eupcnreplest.  

Algeria 

Weather &ti- in 1990 were generally WavoIable for cereal 
pmddim in Algeria. In Sidi Bel Abbas, target ama of the 

IIIIX/ICARDA/INRA prqject (see CP Annual 1989)' low minfall (300 
w - 350 m) q l e d  w i t h  late fmst dmqd c z p  in rmst of the 

pnxim?. In W higher rainfall areas, weeds mm a seria~~ Fnrfilen. 
Off - s t a t i~  - ircllded the testirg of 6 dunm % h a t  wdeties, 5 

bre& wheat varieties an3 8 barley varieties. Large scale - planted an3 inclukd hprmd varieties and pxdwtion bdumlogies 

in every qmemlcgical zcxlg. Bread wheat cultiva~s 'Zidane 89' an3 

'Nesserl, &nnn niltivars 'Kabir8, 'anrabi 9', %ahel', ard 'Mi?& 2 ' ,  

an3 barley 'Rihane' ard 'Badia' continued to perforin well in a m p r i s m  

to older cultivars. Seed for scam of these cultivaxs ms & l i d  to 

mx: upcn replgt. Quality seed of i q x u w d  cultivars is s t i l l  

Mficient to met NAFS needs. Five Algerian researchers visited 1- 

far 1- or &xt-term w. 1- scientists visited Algeria cbairq 

the season to participate in planting, note idcbq  and m i t e  t x a h h g  

of junior reseazrfi staff. D d r q  the a x d i m t i a n  m, it was 
~ t o d e c r e a s e t h e ~ l o a d o n i n i i ~ ~ ~ s t a ~  

an3 to hpmw the utilizatim of resanog by a better cco?xIination 

the v a r i a ~ ~  reseancfi statia-s. 

W e  rainfall is generally low in Libya ard its 660,000 ha of 

aerreals am largely &&, irrigated klheat rmk€s a substantial 
&iMim to naticml w o n .  Ihe 1989-90 seascn mark the start 



of closer c o l ~ t i o n  1- an3 E ,  Libya. A large n m k e r  

of naseries uat? nxpstxd fmn I a a m  a d  c!mwl' ard plantej, in v a r i ~ s  

mselixh s t a b .  A IlndJer of entrig were sel& ard will be glnm 

in 1991 for mcmmtns verification. A pest s~nvey was hid& 

mveded the of BYW, Ihssian h t  w, leaf rust ard 

powdery mil- cn wt ard of WW, pd3er.y mil-, r& b l o t d ~  arrl 

cUaIBd  saut on barley. Other dise%es were less plwalent. TLa ln lq  
. . 

reDained the mst significant activity of Ic7UUN-E collabmtion in 
l990. Six junior d v e d  trainirg a t  Ic7UUN a r d 9  others 

were trained in Libya. Thme senior researcfiefi visited 1- m an 

orientatim tar to get i n f 0 n m t . h  cm Oeredl Pnqram breerLirg strategies 

for stress e n v m .  I m  aAzead~ or staff visited 

Libya for tedmicdl s q p r t  a t  varicus times during the seasan. 

Favorable g r d r ~ ~  d t i a s  led to a cereal pnxbztion 

5.8 millicn tumes (M.t) irclwiirq 2.2 M . t  of barley (- cn 2.4 

M.ha) ,  2 M . t  of bread Wt (1.4 M.ha) ard 1.6 M.t  of chnun h t  (1.4 

M.ha) . Widely gmm varieties were the same as in the prwiois  seasan 

(6 ~rpual wmt  ~ 8 9 ) .  

~ s c i e n t i s t s s c r e e n e d ~ a r d ~ ~ t a r d  

barley genlplasn far diseasg, irsect ard drcqht toleranz. m-exl h t  

l h  fmn rnsseS tS732/Her d 4414,'- W 3 X  fasld tolerant to 

m i a n  fly ard mistant t o  cbnqht. Ihe highlard INRA site of Amacsm 
has use3 to test genlplasn for cold tolerarrm chning the winter ard to 

sip€& up qm2mtion advanm in smmer. A travelling mrkshcp in bIum 

was atkn%d by scientists f m n  the Kqhmb d i e s ,  m, Syria, 
Spain, Rrb.qal, Italy, CPMYT ard I m .  lhuxan scientists also 

paa ic ipa ted indiseasgard i r sec t ssvqf i in the~ .  B@asisnext 

seascn will be placed on barley breeding for h.rmn cmsmpticm, in close 

callatmaticn with I r n  bm33eE3, a d  m breedirrJ wheat ailtivars 

mistant to Hessian fly, sqtoria leaf blot& ard tan Spot. 



D m q h t  in 1989-90 w z  severe in t h  t x z i i w  cereal & - of mrthern anl t m t h s h m  !nmi.sia. In rmhrast, Wal l  was 
mbtively gccd in the large semi-arid areas of cmtr.al and cmstal 

'Rnisia, which mrtrihRed significantly to this year's high aq of 1.63 

millim tomes (0.90 M . t  of &rum, 0.22 M . t  bread t&rat, 0.48 M . t  barley 

and 0.03 M . t  triticale). Tenperah pattern favixed disease develqxrmt 
m whmt (e.g. leaf &, pxxky mildew, BYW, and stripe nast) and m 

barley (net blokh, pa&q mildew, cwered snut ard BYCN), and insect 
infestatim of both b&at ad barley - Wssian fly, Pu~~ian whmt a#& 

d Idleat stem sawfly. 

c k s e r v a t i ~ ~ s t h i s y e a r ~ ~ t h o s e o f l a s t ~ f o r t h e  

dti- Wzzak, Byrsa or Salanb, ami Rihane in f i e ld s  (6 

Arnual m, 1989). Pranising mterial sel& this year include the 

dunnn l h  ~ ' s ' / A l t a r  84, the bread b t  lims Kauz's' 4 Qlilerpls' 

ard barley lines Lignee 527/3parbinz/Avt 3//Aths. ?he dunm selectias 

Qmabi did rot perform as but the barley dectim L S i r  Alla 

106//DL7l/Strain 205 perform3 w e l l  despite a high hiderrz of BYW an3 

is prcposed for release. mtholqists  s a e n d  bme3em' material for 

major diseasg and axdu&A bxkpth shdies m scald an l  net blotcfi 
virulence. BqAasis next seasan will  be placed m toleranz ami 

cn agmrrmic resear& for W i a ' s  seni-arid amas. 

Collakoratim ketwm s c i e  fmn Egypt, sldan and Ethicpia 

increased in 1990. havellirq ami anlllXl a~3dllatim m 
held crrz in each axlntry werr attended by scientists fmn all three 

auntries in addition to those frcm ClMVF an3 IC4RlX. Sxh v i s i t s  

ahanmd the rxchaqe of gernplasn ad researrfi results a n K q  Idleat or 

barley scientists of the three W i e s .  Wseaxh firdings for 1990 d 

p h w  for 1991 - disclssed at the anmd natimal wodnatim 

an3 of t k  plans of mrk was dscided upn bf the NVRP Steering 

Dmmittee t%&hJ in October 1990 at Pddis Ababa. 



-t pmdwth in 1990 was esthmted at 4.2 millicn tares (Kt) 

A ' ing 40% self-suff icierq as mrparsd to 3.2 M. t in 1989. 

~ s c i m t i s t s ~ w i t h e x t e t s i m s t a f f t e s t e d ~ ~  

p a ,  in farmezaaMged trials in rrarginal - of &p.r m. Yield 
immdss of 1763% were add& us- p i ,  involvirg inprm& 

arlt-, d q n t e  m, M y  irrigatian, ard -1 of wxds ard 

e. trials assessed varietal performms u m h  
biatic ard abicAic stresses. Pmnising wkat oilti- irclujed Beni 

Sk*eif 1, Schag 2, Sakha 8, Sakha 69, ard Giza 164 for drar$-k tolemme 

art Debeira, Genera 81, and F134-7IJCrwfs' ard Giza 160 for heat 

talerance. Barley culti- Giza 123 ard Giza 124 cutyielded older 

cult- in the lui--all areas of the Ncathwest east. T k  foll- 

varieties - released by the mtimal pro3rmn i n  1990: cznmza 1 ard 

G i z a  165 (bread wkat) , Schag 3 (dunnn h t )  , ard Giza 123 ard Giza 124 

@arley) . Dgrptian scientists also identified a nmker of h t  ard 

mila35 lines with g?xe&q resistance for use in cnssirg -. 
Zhree senior m s e m d ~ ~  visited ICARW and 7 junior msemhzs 

paaicipted in ICUTA trainirg cansg. 

Ethiopian researrfiers in m l l ~ t i m  w i t h  1- scientists tested 

sewal lard raoxkived l h  for disease resistanz ard xkqtatim in 

Ethiopia. A S A R E C M  project sqprizin3. trainiq in barley resaamh 

erded in Ecatker 1990 and efforts are m3ermy to seek additimal fmxk. 

l k ~  scientists frcm IAR visited 1- for 2 weeks to analyze data a d  

d i s a ~ ~ ~  &ts of mllatnrative reseazrfi w i t h  I= scientists. !Ihme 

j d o r  participated in barley trainiq cansg at IaRm. 

Rwmable @icy ard akptim of inprwed tdxmlagy by farmers led 

to increased *t m i m  in 1990 (378,000 tonneS versus 233,000 

knms in 1989 hamestd fmn 261,000 ha and 177,000 ha w i v e l y ) .  



~ ~ i n ~ m w a s m a i n l y d ~ t o a r e a e n p n s i m a n l c n l y  

s l w y  to yield inpmmmt. L m  yields attributed to lack of 
plantirg machinery ard pxdxticn irprts, ad to biotic ard abiotic 

sh-essg. In -e demxs tmt i~~s ,  yields were 50-100 % greater 

than in fazmer fields. -ive farmers us- t h  i n p r w d  -logy 

ckkakd yields of 6 t/ha or m. Pe achmnced lines Vets8 rmd 59486- 

S e l 7 p e r f ~ h e l l i n s e v e r a l a r e a s o f S L d a n a r d ~ s u h n i t t e d f c n  

release. Bawk-up xexmxi~ ~ ~ @ ~ ~ i z e d  the c k v e l q m m t  of gernplasn with 

high ad stable yield ard t o l m  to heat khi& z e m h  the mjor 
abiotic stress i n  the Sudan. Weeds, e, ad diseasg are bpxbmt 

msexd~ topics in 1990 ad 1991. 

lW sci&Asts (a breeder a d  an entcnolqist) visited ICARW for 
2 mxlMs and ane scientist atterded an intematictnl synpcsium m Ihssian 

h t  aphid in the VSA. Faa junior attiwdd aaining cmmes 

at IcnRrx. 

Barley ard wheat mrseries sent to Arabian -a &es 

for selection by N A B  urder d x q h t ,  heat or salinity caditi-. 

~ f r c m c 3 a a n a r d Y - ~ c e r e a l ~ c a r r s e s a t I C A R W  

W e  ICAFDI staff participated in an &amtry carrse ard a travellixq 
mrkshcp in cmm and in an h b m m t i d  ccnfemxe m tWgtHalinity 

'Ib1era-k Plants in Arid Iq icndt  held in UAE. 

aOllaho~ation with China was with the vis i t  of Fmf. 

shu z h q  m, barley mrdinator in China ard v i c e - c h h m  of the 

cthese Barley Oarmissim. Prof Iuo spent 3  and a half mxlMs as a 
visiting scientist to the C e n d  Frqram ard discussed variam of 
wllatmation w i t h  I m ,  incl- the joint organizaticn of a barley 

a n f m  in 1992. Barley scientists - i n f d  of the gmd 

perfonma of ICARW gemplasn (e.g. A p i / C M 6 7 / ~ / N a c h / 3 ~ G  

355/4/Li- 686) in Shanxi, Y e r d m q  ard J i a m p I  p l w h .  

Scientists f m n  I d a  visited the CE1-eal Prapam for arientatim and 
discussion of v=seaxb topics of mbml interest e.g. b ~ & h q ,  pathalogy, 

enfmdcgy ard seledicn of barley ad h t  gemplasm. 



~ w i t h ~ w e r e & n 3 q e m d w i t h t h e ~ O f ~ i s i t s  
USSR ard CeredL Fxgram scimtjsts. A senior scientist frPn 

SaratCnr I&e3Xh Center (Elita FWolzhie) visited the Fmqam for 6 n ~ n t b  

to u d x t a l e  wllabxative lPsearsfi in d.mm -t w i t h  -is cn 
dmaght to1- ard grain qmlity. 

Cbllataative reseanfi ws also mrhirued w i t h  Italy in barley ard 

c k m  wheat m; with Franoe m durm at m i o l o g y  ard 

biotd-mlcqy: w i t h  nmtana State Uni-ity @W) ard O n q m  State 

University in barley bresdirg and bideduwlcqy; w i t h  the University of 

Wagenirqen in barley taeedirq ard m i o l o g y ,  ard w i t h  the University of 

I V m h i m  in barley taeedirq. mts of these wllaborative efforts are 

repcarted elshere in this rep3r-t. 

In cmwctim w i t h  the project m Wley  D i s e a s g  ard 

Asso=iated Em.ding Wzkdologies, a syqxsiutn entitled t lBiot ic  Stress of 

Barley in Arid a d  Smi-Arid Envkmmtstl %as held in Big Sky, Hmbrn 

31 July - 2 Zuyst 1990. In attenhnm here scientists fmn the LEA, 

carraaa, UK, -, nmisia, lbrccm, Italy, Netherlards m I-. 



Specializd m i v e  training rmtiwd to gain strergth in 1990 
~~UKXI#I the lcrq-tezm axme still to N a W  P r q m m  in m. 
F a u r s h o r t ~ - a n J . t h r e e ~ c a n s e s ~ ~  

inadditimtmthelcng-term~~identMcanseandiniividualdegree-anJ. 

r ~ n  aegree training. A totdl of 147 tmimes (indlw 22 femles) 

&xu-ticipated in cereal Irqnwenerrt Pnqram training activities chnirg 1990 
(Table 111) anJ. in additicm, over 150 sbxknk ard frcm 

cliff- cnmtries visit91 the Program for sbrt. ur lcnpr perids. 

Table 111. of prticipnts in varicus tmhbq mnsg 1979-90. 

lyp2 of training 

Iliesidential Irdividual 
year (I---) Nm-m=e m -* -a--w* 

Ftru. specialized causg w x e  offered I ~ X ~ I ' K J  1990, three of Wdch 

were joint crurses with other ICARW m. 



I ~ s c i e n t i s t s f i r r m b o t h ~ O e r e a l ~ ~ a n d  

0- services asduzkd a - on 'M + 1 tsindrps for cereal 

twedersw &rirr~ 14-22 1990 at 'hl Hadya. - rev- 
t h e m a j a r q '  ' 1 & s i ~ u s e d b y c e r e a l b E e & K s a d ~ ~ ~  

on heritability, -' k interacticn, varietal stability and 

&hex geretic and &a1 factcas aff6zt.b~ selection e f f i c i q .  

of the schkle  was devoted to ccnprter aFplicatians. 2he majdty 

of 7 . . 
 we^ bEe&Ks (Table 112). 

Fanteen-fran9 ' (-, fiw, E)gyptr 
Libya, ~KCCD, ~nan, Sauii Alabia, syria ad Y-) participated in this - Wirq 20 I@xb - 4 April at ICARW. In&mzbm incllded four 

scientists fIcm ICARW ad ole scientist fran CDMYl'. Ihe amse fa;used 

ard methDds of assessing disease mtecfnuples res* of cereal 

geamplasn ad oDvered lechnes (on epidwiolcqy, diagmsis, -irg, ad 

ixeec&-g for disease res'..' ) labcaatcny sessims ad field visits to 

sites in Syria. 

Table 112. List of participarrts in the - 8%ianetrical 
for cereal -'I, 1990. 

Nam3 Title mP= -m"w 

Mr. ?bmmna B x z a x x r  
Mr. wlamd El Hadi M a a w  
M r . A s s a d ~ H r a n a d a ~  
Mr. IIassein Amiri 
Mr. Fahea Saleh IQntib . Ziad wlamd Hallak 
Mr. W i  mhamd Salah 
Mr. Whsen Qntbi 
Mr. Sevlcet Kara 

Breeder 
Breeder 
Breeder 
Breeder 
Breejer 

Breeder 
Breeder 
BiCIEtric 
Breeder 

Algeria 
Algeria 
D3YPt 
Iran 
Jardan 
Syria 
Tbnisia 
W i a  
nrrkqr 



Ille to c a r t i r u e d ~ f m n ~ t i c n a l ~ n o g r a n r s , t h e o a n s e w i l l b e  
offered in 1991. 

This mnse, offered jointly by the Fbcxl Lqmes and the ere& 

-F??=f~ntheseorrdp3r, w a s - w 9 - 1 9 A p r i l  

at ICWIX. Similar to last yaar (6 Anrual l&prt, 1989. p. 194), the 

aurse arriculm included qideniolcgy ard identification of irsect pests, 

Eacaingof insectinfgtation, htqmtedpest-and-* 

~ r e s i s t a n c e . l h e r e w e r e U ~ i p a n t s f m n l l c a n t r i e s i n c l ~  

AfFtranistan, W P b  rn9,k. -, Libya, *, Syria, 'I\nkqr, 
lbdsia, IPLE, and Yemen. of it a k x e s  and the increased demard 

fron MticmKL us, the CanSe Will be offered again in 1991. 

Within the f m r a d c  of collahxation bbem Italian 

imtilxticm and I-, a training casse on @k of el-is in 

oereal h p m w m m t * '  was pmsentd on 15-25 October 1990 at ICWIX jointly 

by the Uni-ity of mid, Vi- (Italy), Ckeal &pxemnt  Progrw 

and m c  IIpsaurzs Unit of 1 m .  ,rile oanse dealt with thm&dal 

a x l  pzactical aspects of eletqhxesis in gex%xal and cereal seed 

in mcular. h x q  tcpics a w w d  were: of gel 

Qsting for whs~t ard barley; h o r M  versus W c a l  el- 

syptws; m-m; RF?.F?s; u5e of in tawrrmy, genetic 

variability, and grain plality sbxlies. Over half of the a e  was 

a R l o t e a t o p r a c t i c a l t ~ ~ ~ ~ c i p a n t s ~ t h e e c F . l i p n e n t  

t h e m s e l ~ a n d d i s a r s s e d t h e ~ t s ~ f a n a l y s i s w i t h t h e ~ . ' l b  

en%ble eff&ve pzactical tmMq us- 3 available sets of 

el- e q i p m t ,  cnly a limited of t ' ('Bble 1U) 

wereaaxpkdto~cipteinthecasse.?hattheomme~aurpu;fd 

w a s ~ b y b 3 U I ~ a n d t r a i n i n g ~ c ~ .  



Table U.3. . . in the axrse ''us of elcdzqhEres is d 
hpxmmv', 1990. 

Dr. Wha~& b n l l a   professor^ EM Syria 
Dr. Hassan Ghazal F n J f e s s m ~  EM 

Ereder EM 
Syria . amshlth Jc8sqhL% 

w. - Yasnin G d n  tedmlqist MS 
-- 

w. ZeynEb Darmer m3eadl assistant Es 
Mr. Niazali Sqhvard - Es Iran 

~ ~ a s s i s t a r r t s f m n I ~ ~ . ~ S a y e # l a r d M r . H a ~  
Altunji) also a t k d d  tk crurse. 

Within the fmmbmk of the UEICB/AFESD/IaRIA &duq Faqject an 

Barley, Wstures ad Sheep, a dmzqicral aurse on "tedmi- ard 

n&kXblqieS of hrlq w a s  held m 3-8 February 1990, in 

Amnan, Jcadan. Participants v~ere three fmn Iraq, f a x  f m n  

Jcadan ard three ~LUTI Syria; two invited trainaeS frcm Eqypt also 

attended. ? h e a u r s e , - b y U ' t  ' fmn ICXaX ad Scadan, 

was at a level ad inclujed lechnes, disossicrs ard field 

visits. Several brcdirq ard ?gmrrcmr tapics v~ere anrezPd ard prtiada~ 
-is was plaoed on yield inproveoent in lau rainfall -, 
utilizatim of barley as a feed crop ad ~1~ verifioticn an3 

akptian. Ihe canse was well by participarrts as jt&@ frcm 

their cmrumts ard t h  h t s  of pre- a d  post- cxanse evaluation. 

An amse m stcrossirg M q u e s  ard note takirg in 

w" ~FS cudxk l  durirg 27 February- 4 M a t d ~  1990 in Tripoli, Libya. 

~c~ wre 9 -/Mciars fmn Libya ad tw~ 



~ I ~ . ~ o f t h e s c h e m i l e w a s ~ t o ~ t r a i n i n g c n  

of mcesing w k a t  or barley an3 on  PI^ of f i e ld  

platsat-staticns. A l tk~~#~ theaxmeEt i t s c&jdves ,  it- 
~ t o ~ i t w i t h a ~ ~ o n t u e e d i n g , a p o n o a y ,  

e o g y ,  dmmlogy, and err-fanu msmrcb. 

A q i d  (Iatin &o) arnse on "barley with an 
en@asis on disease resMame1* was oxduct& cn 2-9 May 1990 at Qdb, 

EaB&r, in collabraticn w i t h  mrw (lmackx), cmm, arrd M a T b t a  State 

mi-ity 0. mtticipinb were u fmn -, 6 frrm 

Ecru, 3 fnm mlmbia, 2 fnm Bolivia, 2 fhrn Aqmtbm, am3 6 

~ f m n I ~ , ~ a r d ~ .  I t w a s a ~ t y p e a x m e d  

MW caarhy on barley resaw& ard pu3xtim in the 

Andes, l e t l D s 3  cn barley diseasg ard bmedhg for disease resistance. 
A two-day f i e ld  visit was made to Wsto, mlmbia bhem part%pants had 

t h e ~ t y b d i s a s s a m 3 ~ d i s e a s g ~ o t h e r ~ l e n s i n  

f a m ~ ~ ~ '  f ields.  'Ihis ms the f i r s t  e t y  for barley 

i n I a t i n & c a n c u m t r i e s t o ~ d d i s a r s s ~ ~ o f ~  

interest. It was  slxpded that IaFm Anther prsm its effcats  to 
barley re sea^& in Latin Amrica barley plays an iapcatant 

role in the diet of rutal cnmunities. 

'~krenty three t m b ~ ~  fmn 12 amtries spent pericds f n m  1 

week to 4 mrrths of  in barley or -t ln-edm or related 
t c p h  m i n g  19 (Table 114). Severdl d- also 

a- specialized p-q~ amses prior to or after the indivk3.d 

-. 



Table114. Specialized irdim t m h i q  at the Cereal 

w==Q=t hnFp-am, I-, 1990. 

md No. of particigmh m t i m  -Jnm' 

4mcnths 
10 WekS 
2mcnths 
1 d* 
1 week* 
1 weekn 
1 week* 
5- 
2 WekS* 
1 week* 
2 -= 
2 leeks*** 
3mcnths 
2- 
2 l e e k s  
2 l e e k s  
2 w d z s  
1 4  
2w3dLs 
2- 
2 E & s  

Ethicpia 
Syria 
Syria 
Algeria 
moIraxl 
SarthIbmzI 
n=-m' 
al3m 
nmisia 

Al- 
n=-m' 
Syria 
mw 
Libya 
Syria 
Algeria 
L e b n n  
LibVa 
Mznraxa 
Y e n e n  

?he lcng-term residential  ax^= amtimd to form the bacWane of 

~ t r a i n i r g a s ~ k Y r m t i n r i r g ~ f r o n ~ . ~ ~ y e a r ~  
trainees fn U C m i - k r i e ~  (Table 115) a tbm3d  the ccurse. Wics 
ontirued to be centered arum3 breedhq iml- -related 

disciplines of patholcgy, -logy, grain cpality, tissue alture, seed 

w a n  ard design. Wet of the w e  ms devoted to 

pmztical -jab b d n i q ~ ,  mkiq less acute the pmblen of the Etglish 

l a r q z q e  capcity for -cation w i t h  traimes. Farticipnts were 



W ll5. List of participants in t h  larj-tenu (residential) trainirg 
CxXnse 1 - 30 Jum, 1990. 

Mr. El Hala b t h n E d  H a b i h c h  
Mr. m i  l y a m k  bssms 

Mr. mi Qm 
Mr. Mahfal7. Abclel muid IwmuA 
M r . I h r s s e i n m h a r m e d I w m u A m  
Mr. Salah El din Alxlel Ihlim Ali 
Mr. wx&&ash mupta IQbtiymer 
Mr. AHmr (;harrii 

. Awns- 
. .  

Mr. J2osash 

Mr. MahamEd - I?&&a* . Salah El din Qnriani 
Mr. Ialxucine - 
Mr. IekImd mmh 
Mr. M Jaoraan A l  bsdlccn 
Mr. A l i  Zakaria Babiker 
m. Ali Abo mt 
M r .  Bade'e HadEbj Umbh 

Mr. Maurice Hanm IGauye 
Mr. Riad M m d  Wkmd 

olina 
4@ 
4YPt 
4@ 
Ethiopia 
Iran 

Iran 

Libya 
Libya - 
wucam 
Chan 
Sudan 
Syria 
Syria 

- - 

'=Pic --- 
-197 w 
(high elevaticn) 

-197 
=ley w 
B r e a d w h m t n  
Ilncum khat bEeding 
=ley - 
Breadkhatbmedbq 

(him elevaticn) 
Bl.ead*tbEedirq 

(high $-a) 
CereallnFaareOeny 
seedpxcb32m 
-ley - 
r l ln lm wheat breedirg 
-ley - - pa-w - W o l w / % P = = Y  - W o l w / -  
Ilncum khat b ixxq lq  
J h n n T l i h e a t m  
seed p?cC&&icn 

Bl.eadwheatbzEEdh3 
iheat ? d g  

P~YID :-1 trainee. 

W l y  very satisfied am3 all m a t e d  -le participticn in 

the Varicus activities thrrughcut the dwxticm of the oause. Mr. Salah 

Mdin Orariani f m  Libya m i v e d  the Tmhee award for 1990. 

seraal sbxht.s oarpleted their a t  ICARW during 1989-90, 

(8 Annual m, 1989) b m  of t dnn  have w t e d  (Hani orefre 

~ H a ~ E l S a y e d ) .  New-=4Frtedm--- 

Program a m  listed in Table 116. 



'lable l16. Shdents by the C e m d  Irrprwenrsrt Program, 1990. 

AFttlane El Yassin W Barley tnw3%ng J& FkrcM ad 
t s & n i L a l  - - - - - - - - - 

*mrudli: s W ( 3  lJ6 kaleat hreedirg Afgmwm Technical 
&wid Klein . Barley br€edbW Nethrlards Teddcal 

' Ned stu3mts; ather sbxbtk are listed an p. 199 of 8 Anrual m, 1989. 
Enrulled at Uhiversity of Jordan with FPD financial ~ L X F O I ~ .  
nqen.ieur dqree, as awankd by Wagenirgen University. 

M x e  than 150 visitors cam to the aereal Dpmmmmt Program for 

orientatim abcut Prcgam activities or to discuss mllabrative resear& 

w i t h  ?%qmn scientists. Visitors included students, and 

Officials fmn Syria, ndia, Iran, USSR, Wmom, Alger ia ,  Libya, 

EXhicpia, CDMFT aml FZY). In additim, several research s c i e  

visited the Program for lcrger pericds and mrkd w i t h  their ICARDA 

colleagues on resear& tcpics of mrtual hkmst  (Table 117). lhese 

visits were 6 - l ~  d for -irg the scientific links 

w i t h  collakmtirg scientists. 



Scientist's  me Oamtry Ilnatim of visit FSsea~& atw~ 

Mr. Ali m t a  
Mr. - lakew 
Mr. Yitbarek Semane Mebmte 
PIPf.IuDsmzhaxJ 
rk. mil Sul- ?mma 
Dr. Fathi Famj El Sayd 
m. Elher Nmlml 
m.AMelGadermstnm 
Dr. AMel Wahab Abdalla . Ni)colai Vassil&n& 
Dr. J.B.L. &thUr 
m. Asha =vpni 
Dr. V.S. S i q h  

Syria 
Ethicpia 
Ethiopia 
Qlina 
%@ 
mw 
4m 
Sudan 
Sudan 
ma 
Inaia 
Inaia 
Inaia 

--- 
=ley Fathalogy 
==ley Fa-logy 
=ley breeding 
aereal plysialogy 
Jw=d-h=a3ina 
-1- - 
Cereal entarology --- --- 
meat )Ireeding 
-ley -logy - -c4Y 
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