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5- Al-Hamdany, M. A.; M. M. Salih; A' H. Kadhem; H. ^A. Abas; F.O.
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Frrcri;;i: stri.{c:tnis ix l:'aq. Fk. B Th*sis, Eaghdad tlnir'., p"13?-
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Edit" I\4. V. ltrIiese. F"ltJ6.
Bailantvne, ts. {1993}. Rea*rio*. of rvhent varieties t* flag sinut in Scn:thern

New South W*les. Iliant Siseaee Surve5', Austra.E. Fiant Fattr. 22:1S{}-i[}4.

Csskrsr,. g. F'3. anel F;" F. I,inrr (i!!31i" Qriaxtitativt reE*ti*nshlps br"tween

clintatic variables erid stripe p'ust epidemies on $'inter wheat.
F_i*topathclogS', 71 :4(:t -167.

i{}- Et-liairni" &f. and C!. F. IvIarn[uk il995i. R.usts dispersaE in S-vria antl their
causai agents virulenee. ,4rah J. Pl" Prot" 13:76-81.

1tr- ,Iehnson, R. (1992). Reflections cf plant pathologist on breeding for disease

resistance with emphasis on yellow rust and eyespot of wheat. Plant
Pa tirclogy 4l :239 -254.

12- Majeed, H, A.; I{. Y. AI-Ani; A. H. Et-Behadtii and h{. Majeed (1979).
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Al-Fiamti:rny, M.:{, et al.

Total Profein in th* Fioai: t0.Sg/".
Ailsorpti*n baseri on trrior{r r.ooisterre: 6l.f
llaturiry Feriod: -1.?5 mn.
Stabilify Feicd: 5"5 rnn.

Table 6:A com alison test befween Babil l13 anr! Culfivar TamazZ.
ronomic Traits

Lenqrh of Sgrike without
cm

Seeds weicht ot'50 s i54:t
Prodr:cti',,in, {K
lm-

Table 7:Yietd frails of Babii 113 and Tamoz 2 wheat cultivars in ?'waitha and
_" . _-, r4.fil

Uaif  iea ri*)j

a Stations in 99-2$il0 season
Yield

urvaitha Latifvia
Sai:ri I iJ | -I'amoz 

2 Babit li3 Tarnoz 2
t 0"5?9 a { l^-q4otl_-- 0J78 bin.rur i 2t.60tt

-%

I.9.65 a 15.00 b
$t, J6.9lra 1 3?.30b 29.70 s

74.10 rr 56.83 b
r500 lJ5C.6r| r, i -16l .t b r?00.i2 a 993.30 b

Babil 1tr-e 5i**;gcailtly apilroved to be a ceildidate for registration and
reiease as a nelv bread wheat cultivar in lraq" The tate sowing {Znd week of
Decemberi is qui{e suitable lcr bigh prodetctivify. Natiosa! Csmmittee For
Registrati$n and Release of Agricultural Varieties registered and released
t!:is nevz cnltivar itsabil t 13) in Resol*tion No"19 {}Er 1i/l 1/2t}00.

R.gFFflRANCES
1- Al-Beldarvi, a. S. and E. Jawad {19S7). Sus*eptibiiity of sorn€ whear

cultivars fo {lag sruut and its chenrictl c{.rntro!. Fages tr5?0-152.1. In:
.Froceeding of 'lth Congress of Scientifi* Itesearch Council. Baghdad,
{raq.

7' Al-Beldawi, A. s.; E. Jawad and T. IvI. ,4.1i (1996). Identification of
physioiiogical specializttion in the causal agents of leaf and black stem
rusf on wheaf. Iraqi.f. Agric., 1.,:Gl-G9.

3- Ai-r{amdany" &i. A.; c" R.. wellings; H. y. Jaber and H. A. Abas {2002).
Virulence patisrn of yellow rerst causal agent Pucci;ti,-t striiforwis
lYeste:ro,l, on i\iear trscgenic Lines in Baghdad area. Arec i. Pt. Prot.,
20:2,,1-28.
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Dcveloyrrnent of bread wheat -..-

eon{irrci*c! im {.[rree consecurive generations {F?-F9i. ',The yleid o{ ti"l* neri

*u[tis,ar. ;.ar:ged t'rEriri 35{}S tc 538f; Kg./h c$rrpared t* 1.3X4 tr; 36Sf h"-E'1h in

ir€*xipak iTakrie 5i.

Pls'rt heithr fcn:

Tabie 4:ilisease response and agrononii{ traits of the new wheat "cultivar
- ft+rll lt3)ir'-e qogTputgog, v*tF-3.1*E!p4gerigg-LqsBuq,!:''--'

i Asronor*ic j raits , qcntij-l]-* L--- ryelif$ -- - -

--i
Snilre lenrt* withoui awri I 

- 
11 * i---*,-*--j+--

i Fiaf' 5mu,-
i tsunt

i9

Ts"bie 5:Frc'ductivi* *i' new cili;oiva!: Bahil i13 during tiire* con$e{:utlv€

rations (F'7-Fg in a cosl ;'isCIn with Mexisclls euitir"ar
U$:i I'ica

m-
r(gl rirlrt 6r'c3 l.*g,.n Fe!-corit ii,cremelt';

over l(ex.
113 i Ptrexlpek fvle:;ipalt

8?B.l_1

Th* Froiiu*tivifi'was calc'$iated frcc$ tirree reFlicates in land Z{}fim- in

F7, i axlei 6i8sn: in F8 utu* Z$*tl*t ;ru Fg seasons'

.4 corn;rrehensive f*It?Feri,s{tn t*si trefw'een the xetn' *uitir:ar and th*

Eamdna*e cultivar Tarnoa 2 indicated tfta€ Babi! I13 \4'ii3 significant!3'

srlrpassed ?axr$g 2 in the f'+!lcx'ing traits; nurnb*r ef tiilers per ln; [engir'

spike lengtho weight ef iS0t) .qeefJs, seed u'eight o'f 5(i spikes' and finall3'- the

3,ietd i:: L, 4" a*d fsmt {Tai;}e tj" h'5*reover" fh* hr:st reacti*r of bcth cr:ltivsrs

r+ f;ag sFEu€. and _vello.r.r rr:st iudicated tirai Tarncz 2 h,as srisc*ptiirie reectioE

tc ftag smut wErich reftec{ecl iw 7&.15*k infe*ticn r,t'hiie hcst neaetion of Tarnce

2 expiessed r**derete resisfanee cornp*ned rvlth resis*tslt reacfion in

Bslrii i i 3"

trn gg,.?S81; seasolrs, prociuctivifS' irails in 'trurvaifha and Lafifi-v!a

ExperimenEa! Staticns revealed simiiar" resr:Ets iTabie ?). The evaluation tests

*f Babii i L3 fltsur indlcated iirai fiic cul€ivat' met thc egrtitnuni requirerrrents

for registrati$n and release. Ffowe!'er, resuits cf fiour quatri$' of whe:*t

c*ltlr'ar S*biE I I3 shc*'ed the foilor*'ing traits;
Extract p*r"t:e*f : 85%.
Grai* m+isiure lref+re grains nioiste*: 9.4'k,
F icu r nroistnr,r-e: i3 "2"k,
Ir{*ist Glu{eur 

-Lrnsed on 74n/€, ruroisture: 22"?

i}ry' Gi*ten b*s^ert *"t 7 4aA xr:*!stuve: 7'5
asii based on Bried material: 1.21(}" 

r . q

,18 I-_-il_e€r
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Ai-Hamcan"v" Fl. A. cr nl.

The produr:iivir_--v s,tr ihese selected hybnid lines in F5 rvas significantly
surprassed llfexipair caritivar" The pertenfages of yield incrernents over
Plexipak in fielc{ pl*fs +f X3,5 m? were ranged frorn 23.7 in '19-2 to 56.5% i*
1tr3, Yietd of lrnz of all relecfed h.ybrids except I 1.6 surpassed Plexipak by 10.3

to 68.606 iTabie2). Data of host reaciions against yellow mst revealed that
49-5. 95-1,306A. and 446 showed highty resistant reacfions while resistant
reaetion wss obse:-,,ed on the plants of 45-1, 113, 29?, 312 and 401" Two
hybrid lir:es narnel,v 49-2 anii 115'rvere selecfed l;ecause thtir plants showed

highly resistant refictions ta liag smut end bunt dlseases in 116. Far buretu aii
the selectetl lines exce*t 45-i, 49-: and 292 showed r':sistant reactioias.

Disease t'espouse -lf rheir per;n.i-i, i;: Itnti'3ry E"?3,, ide'xip*k showed

susceptlbie reaetiosrs to fieg srit,ute b'**3 *nel yeglow rust diseases {'F*bie 3).

Table 3: Dis*ase lespo{rsr$
selerteil iines follo'

for f?ag srfiut, bun{ and
iirs artificia! inocuiations

y*liow rust in hybrid-
in F5 season

i
_l- Seeds w€rs inoculateri with mix papulation of {}rocystis *gropyti and

plantecl in the tirsf ryeek *f I'i*vrrnher, whiie teliospores at Tilletia eilries

were uscd ro inceailate the seeds ibr bunt disease. Bunt trail was conducted
in the third week cf Decemben.
Sisease ineideilce rv:ls c+nsi{iered for disease respotlse where HR'=no

s,vnipioins. R--incideriee I'rsm I to -l{}')t, llfr,=ineirience frorn 11 to ?&'t/ot

MS=incide*ce from 2l to }CI"h, S:irlcidence iroen 31 tc 4*'h, and HS=
incidences gv€re rrrore thun 4$?ir {5).

3- Bisease severif,v was measured acccrding to modillest Cobb scale b3'

I-ine {7).
Based on disease resistance against the three diseases, although 49-5'

LL3, and 306 .4. represented the best hybrid lines. Yield potential aud some

aqron*r,ric trelts sqrc!:! as lorlging snd srhaittring resistence led io select fhe
genotvpe 1i3 i* the eqt! of F5 seas$n " This hybrid iine calied,Bnbil 113 ts tl
*rrv bread enlti".,:i:', 1r: l*rritruqt to 1l{exipak cxltivar, tlee irerr l:,titivar B:lbil
113 ctiaract*rlzetl by rcsistant n'eaction aiong with good agrrrnomic traits
during E6 (T'*.i:ls- 4), The hish pr$rlncfivitv of Babil 113 wes sigvrificantly

se t; nes ratrowrng a

Hvbrid lines
Sisease ResDcnses' Yellow Rust'

Flag Srnut ? Bunt: Disease Severity
(0.2"s.8) Disease Response

,t5-t Fts ltR I R
d9-2 Hn MR 3 MR
"t9- ${R HR 0 TIR

9$i R fvlS 0 HR
1!i K R R

l ) 11*t HT{. R
tqal gS plR R

3e5A all{ LtF. $
1t; R ilR t(

i{s R R
446 !i:i i! 0 1{li

il{exipaL ri5 lfs s
R-23 i---TR--_ Hit L R

Saber beg tlts S B l5
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F-i*r'elu;;menf *f l_,read l+,hes"t ....

folicw'ing ge*erat;oxs. q:acli selecfed plant n,as coded. Fcr yello*, ;'*si" g.rii-tirs
of dis4gg1, !e,r-.*+i+.- !-ahc^.l frgi& I tr_, *: +n, iiiie gg;i:ic. ,l?i.
4" Screening for dlsease resisf€nce in ttie-g'+ll.;wio,s sooi:r:tti&&n:

Out of 24i F3 h-r'brid lines, 152 lines were'selecfed in tfue end of F3
seas(.rFl. T'lie pla*ts si slost- ffr.;.qc iines sh*rv**l r*sisia*ce tii moei,e;.aie
;'esistance r"cacticns: t{r :;t:}lcrw r-ust ilrie! fiatg smut alr;cier- fi*id g_.cu,:rilf!*xs. iri
erel*t-{i; al'oiti e:i3'cfual:ce +f ,:i'is,ias€r sscaFe ir,: liag s;!tut i4"!. er.,eiua;ior, test,;f
;irgsa:;r ;-i15i.!c!tr!;: :in.d*r g]'i'll:t'ii I'*ijiri cltitr;lu.ri;r}:r ,l.ril i5,i', ii.t,:;r;ci iil'it,, ;'e:i:ilcC
in * s**cessf"'ui <ie::;igr:*,ilc,r; *f i:;i11i:l;.' resistar,it ge${;f-\,irer. Fi.r:i:x-i {:"* ihr ril$gr.se
incid*nces reeerrdecl +m ti;,!i 3;:ci *nd 4r:L !*sf :itie.g,,ls rlf \.,,iin"rdi, siredir*gs" t;i,:.
ge*ofy ;res tested c*u ld F; e. gi.ttl 3,red * r iir l,[cr.r,,s :

1,8 fines n'ith higkly t"*sisi;r;:i ;*;r*fiius to i.ingr*p;,rj illH.i i":'ii.ts li+ svnrrjr*i;rs
^r -lja; i 4:i-

i*6 iines i'av[rig a-esistsnr nca*ricn. iRi q'itre it*1f:-l% ii.rcidey:ce.
17 }ines r'.'ifle moeierete resistairre in4R) lvith 1j t<t ?.&{t in*idenee.
i3 iixes *'i€h sii+.*erafe stiscepei'tiie iic$; wittr l! ter 3966 i$citi*-nq:e"
4* hl:es slravvecl susceprif:ie reacticn i,s!R'irh 3I to 4i!% fu*ideilse.
3S li*es +,'ith hlg"h[.v s*.lcep:fibie ;-saeti*rl iHSi r,,-.rth mere th** *{S(%, i*cidenre.

*isease I'esponses *f tFre pare*ts Fdexipak and R",23 refl*cted higtil;r.
suscepiibie and h!ghi',' nes!.staricr: r-eactigns respectigelv. I,je.r.ert}ieless"
*'**sidering tlrc ;*'el!*w' rErsf as thc. nrclsi i,inp*rtani; screexiing fectcr ir, fir* finrii
sdi**iiiln, ii i:;;irl"iii iinr: iia:riei.; 45^1,,4.9:-2, 1*-S,1,r$-i, ii3, tr lo, ?92..,{,*sA,
313,,;391J,, art{i 4'41! x'er* s*ier:i*d in tlis e;id oiF'€ gr-rasein" Seiect'ior: *f r:}:t:se iires
hr:seci c': the f'o!i,-rr,:'ipg i,l'ir-ifsl rs:gisfanfe er *rc;deriltre r*sisttr*r*,(; fer vellcn,

Tafutr* ?:Frelimi**ry
iMer,XR-23

Hv*riti [ines

ei,aiu&ticn tsf proda*tivie9.- cf seiee;*c, f:-vbrid iirr*s
i* F:5 seassm

Productivi*'{ I Percent inf !'eiiieni
Fiats ci 13.5' m ' ' i or er Mer. i rr!tir,;rl

4;: iB .:4. I

U.TJ}

*

t

i..Si) 1r.35 4

Io
n
I
d

I . ll, a c h n u ::: b e. re F r e se n t _i-t i, e.rii r 
" 

-,, ;r f ?ffi r. tr l i" s G:--
I l;:1.:::.' tleltel as tiries {:i.nr t11qt!, z;:ir :s;rn t0r$ecn line: insilie thc pici(-.?ri ,:..rArrr, !,r rsrLtJ itrr:JJ lti$lu€ tllt itltjl,
.-1. Feit:cntages irzlsrd on thi \.;eld trf lf ...<ln?
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ai-I{amdany, Vl. A. et a!.

seiecteC, R-23 was choseo as a resistance
because crf its agronomic fraits such as iong
shattering resistaince"

donor in this breeding-program
spikes, stout stern, large seed anci

sai

tt
i:4

ln

,i)

tion der field diti
Table 1:Htst reactisns of wheat genotypes against ilag smui'rnd-yeikiw rust:

XIowi rtitfrau en o a cral In6culstron$ un{lef tr€lcl con{lltrons

lYheat Geno[vpes
Disease Incidences of flag smut

usins 3 isolates
Disease Severit"v of

Yellow Rust
Suwaira Rabeaa Rashidiv*

Cultivsrs Grades
Saber nleg s.il -r3.d ?si 5
llcxipaii. o*).+ 49.2 .tb.1

Araz 58.6 I /,r
{nir 66 ;Al i il o
.1,bri-{}ir;eib .l iJ.i i .;5.:l 46..1

Abu-Ghrsib,l i5.5 .i:*3 28.? a

oa J9.7 i1

Nuri 39.0 66.J 5;.i lt
J ri.3 ){l { 11.1r] i 8

Hvbrids
Saber X Mcxinak(SM) t8.? {B"e .i0.0 8 s
Saber X Araz( SA) li.7 at.! J9.8 I

rx.X Sa b.K{ bu-1{MSAS3} 22.6 38.1 48.3 x
ftex.XSsb.Ldbu,{{IVISAS4) 21.'l J /.3 74.1 I
Vari:rnts
802 8.{ 30. i 33.8 I
.136 20..1 71 !..t..1

137 16.5 J1 ( 13.8
i.lt {}.0 {i.t ..19.0 i I
S*:rins
M-l7 6.5 34.i 10 L

${-27 0.0 28.,1
},I-9"4 18"? 53-] 46.7
R-2.t 0.0 .g.J 7,i fr
it-zi fi1\ i

250 al t1{ 1;,1 5 iltR.
LSI) P= i1.05 '7 .tl /,o

Perce:ltaqes of f *g srnr-rt.rer.c transfor*red to .-LRCIi{i\ belirre shtistical!v :inalv:lcd.
Ciscasc itverit"r oi' ;teiiurv rusr: i,;tstri on lhr Coiil,l inoJiiec :c:rle bv Li:;e where gr*,de 2 = l'e:iistance, grade
5= moeieratc resistance or susceptibi* based on sporularion and lhe chiorr,sis, grede 8 = iusceptible reaction i7).

2. F'irst generflfisn oi {he Frsgrirm:
The Fi plants ofl fu{*xipek X iR-23 charecterieed by ha'.,irig sorne traits

oi R-23 such as brown s€eds, i+ng spikes, large seedse stout ste{ns a$d
shattering resistance. Fiow-evey sarne o{ }{ex!pak traits were +bsen'ed aiso in
Fl plants sucli as spike .lsflor acarl tiilers/pl:rnt.
3, inheritan*e n$iai"e +f ilng smalf r*silia&*e in R-i3:

Results of resiltarice inhelittnce tu:r fing srnut ill the geriofype R-23
indicste<i that two gene prirs corrld be cnnditroned f!a.g smrrt resistance witlt
epist*sis in nature. Thre infccted and healthy F2 plants wsre significantly
matched the segregation ratio 9:7 respectively with high probabilify. In the
t'ield, although there 1trere no higta disease incirlences on F? progenies, 247
plants ll,-ere s*le*:ted indi'ritillally" !{t-*ntime, ail plnn* }:aving high
eiLrsceptible reactiotrs to bottr r,liseases a:rti th,nse h::vi:lg r:n*,:,eirabie qrtits
wsre exciuded frorn F? pr$genies, ln or{ier tc frsce eseir nllant in fhe
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sYmFrcrns)" !i.=r'esist$iics il*cidence is less tEian i+',i'.i,.i-",{F,=.rir*Sa:i-;!ir:
i-esisft:ni:* t'Fncld***c is iess than ?{i(1.'i}" I\{S=rn*dr:'a1* c).lsr.tFt!ir!e iI*cide r,:.1,

is Iess i:han 3ii9.'.1), S=stts*epribl* rr:act.io* \"ilisi'{, the :nt"irienes is }rss th*;r,
4*e&', t+'hile }iigh!3' sus(:ep"iible neacfiErn {r{l'F-'} refiacted Ei{ir-e than 4{io,'t
Irifecticn in anl' hybrid li*e (5.t. I1*r yeliow l"usi, the infection tygres were
enumerated using a i;asi* r+c*le {{!, ?',50 E} wher* *=ile} r.rs:h!e signs cr
sYltlptolr1s tHRi' i:iR.esiseairii necr"*frc arrEilcr *hicroric sreaFi. lt'ith [rs,ce
:poruiations {Ri. 5=flrr{,;rmredi*.te) *ifher rnqirlei'atc i-rrslstiEnie ti:- rntider:rt*
s'.lsceptil:ie' 'n'ith trghf trr nreqiixn'i syroruiati*rs ibtld ar l{S}, 8'=iS'*sa*!j{.ii:l*l
ai;undaEt spcoruiati*u r..'itiicut n*ei:osis +i' eh!{}::c!sis iSi a,.:*a:'drr,g {,ffi i:ri.
niadifi*d C*bb sc6li,- ,\r' Lis:e /?i. Tiie dls*ase ser.,e,rii;. la,i.s {ir:ir,:i:.iai:,e.i, rir-li.i+*
the cough si*ge (Seagr I or* Iael.lil- ,"re.i,,; ii:3.'i. i:inal :eir*iir;: 'a'**:: i:i,ni!*tr:ei
in fiie han.estirig tiine rtj'F5.

8".::'irrg F6 se*son, the nert s*ieeteei gerl*r'r'i:e iEa-a;:l i i:1; r,','li,i: the
eclrcilliercial c!.ilrirral: k{exipak were iiror*ugirEy investigai*c} d*r"iwg three
corrsecuti't'e generaticne iF7-F9) in Tuwaitha ExprerintentaE .Qtetiom for yield
;r*t*nrial in &reas cf 1" zfii), 65[i and ?5*Srn2" Np:l!*$ai C'rrllrni1fse +l
F,sgist:-a'uicn and R.eiesse of A.gri*ultural C-*kirral.s rn Iraq r.equest*ei tc n:h *.

c*mparis*n test Ln tlqe pr*ductivit*r and sorne agro*omic tr::ils bellp'eeri the
*evu'cultir''ar iBai:il 1i-t,l a*d tiler+*l[ i.,Bowx; l.s.leasect 1..'lieag sirtr.li','ai'Tatr"r*r.2,
Fi*Ed trails fcr" this reu*egted test vrere ccnducted in tr+'c l+citii+lss namefv
T*ra'aittria xrad Lasifi3'a Seations during 98-99 and 99-2il*8 se*s*ns" Finaily, as
apaY'r; +f' eltlttt.ar release :.e$ulf:.er.ncrnts, quali{. tesfs cf, i.utfi.r'*i fi*?:.r" r."'*re
u*dertaken irr' f!:e ileg.rarrrrle*t af Quali$ Csnirol in The G*i:eral C*rrrpa*;'
oi' G rain In ei u strl;ii'r,f i * istrt, ci' ?;"ad e.

The nel'.'cuitivar'*,as appiied for regisirefi*rn anrj reie*se ixl iraq.

RtrSTJLTS AI{* SISCTJSSF*I\
1. $earching fbr dis*ase resists$cr*;

I* spi{'e c,f; usirrg three s$u!'ees cf'!**cu[un'l r-e*!ts ,;i {'l iigrcp;-,r'io & {iear
ccnf?rmafian trfl pafhoger: diversif' as reocrted i-l, L?i l+.*.s €x!s'r*d i* this test.
s*r cf tlie tested gen$iJ,a'Fes, fl:ree c{'ghern wimely R-:3, R-.?4 artd 250 showed
resisfa*t reactions ag"tin-c"t the three is.+i*tes {T*btr* }'i. Th*:"r,f'cre. thsse
gencr'1'pes c*uid be utiiiaed in any breeding rlrsgr$m r._i imp?-&ve fi*g -ernut
resisfance irq Iraq. Ccnsid*ring 3'ellow rust reststanc* in this Fi:-*eriing
p!'ogre.rlt. all the genof'pes er'icepf R--23, R-34 a$cl 15S succ*ssi1:il,r' *pplar ei
tlreir resistanf reacticrns against niixed pcrprii:rticns of F.strid'r;rnr;r Lii.seaEe
severitl' btlsed en Cohb r*cdilied scale try Line (?), tvei'e grade ? for R-23 and
R-?4. vvl'erah refie*t*d the rEsista*f reactit'in {R;. The genoq"';le l-<* shewed
nraderate resistarrcc {,Ilf}r.i {grade 5}" S"vmptoxns ai gracie J ei'rirr:;" i* F{.-23 or
R'-?4 pian€s represenEs scatte ring rrecrctic sfriate iiiies v,'irh ".:l'r.'ili:e;ut snrail
fin3' r'ustu!et:. ln ccntr'*ry fs these genoh'gres, gra,J* S u'hilil r*{lieefeci rhe
si:sr:.q;-'.titrle :"eaction {S} }\.es obsen,sc} GE ali ot.her ier,ed ge**{}'pes.
{-cl;l;ii';^ir,g di.tcase, resi.st:::}ce anrl *gi:*riolpic;raits in i}le !i*i}r';e iu Lre
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Saber beg cuitivar yilririr w€rs collec$ad from the previous s€ssoli en<i stored
ai tr*eze con*iition,
2, First generati*n rf the program:

A cross be*ry'een the comrnercial wheat cuitivar ftnexipak {highty
susc*ptlble to f?ag srnuf and yellow rust) and the resistant source R-23 u,'as

conducted. Seeds of F0 were collected in spike wise and planted individually
:ryitli both parents in .Fv' ?. Ten rlays lnter', fhe s,eedli:rgs sf F1 plants were
transplanied in the fiekl. AII obseryations on F 1" plants tvere taken. At the end

of seeson, the seeds af Ftr plaats were colleeted for further geirer*tions.
3. Inheritance nature of flag smert r*sistance iil R-?3:

In order to study rhe inheritn;rcs naiure ';f l-tag.*iiilrr' resisi::$cs i; F^-23,

an expeiinrent was c*;rtiui:fe,ii u;relcJ' jr-u,r';ii il+r.l :';stiiti*rs {2f; t v!;lh l3lsv
photcpericrrl). Sne ha;ndrsd auei {ifty S*eds from R-2.i, Mexipek and F'1

plants w€re iaoculated with s rnix population cf teliospores of {J, agrop-v*ri {0.5
g sporeslls0 g seeds) and planted. in wet soil in ttrroe replications {4' 5).

Iiealthy and infected seedtrings were counted during the 3rd, 4th and 5th leaf
stages of the seedlings far disease incidences. Statistical analysis using Chi-
square test was used to test the segregation ratio of host reaction la F2'

In the fieXd, seeds of all Fl plants were inoculated with a rnix
popul.ation of teliospores of fl agropyri and planted in three days pre'
irrigateri fieid plots in the first week of, N+veseber at Tuwaitha Experirnentai
Sfation. At treading stage, all the plants were artifiei:rlly inoeulated wifh
urediospor*s su..upensio* of P. gtriiformis. En ordu'r i.c create favCIrable

eonditions fon inl'ection and disease rieveioprnent, {}e inl"ecficns \ilere
established +ar!y +n s:lber beg plants which used ts a spnesde?'row$. Pedigree
methoci wrs adapteil i:r scneening arsd siiecticn procedures. Selecticln f*r rust
resistance was start*d :vhen fhe dlstrase severiflv r'rn Saber treg rvas 1s0S

which refiected grade E of Line scale i7).
4.screening far diseas* rssis.tance in the following generaticns:

Seeds of F2 selected plants w€re ar"tificially inoeulated with teliospor€s
of fiag smut causal agent, The inocuia:ted seeds of, each seiected plant lvere
plante<l in the field and the growdh roorn using the same proceclures
mentioned ab*ve. At gnowth roorn conditions, a f,ast, accurate and simple
inethod for evaiuating the host reactir:ns against L|.sgrcpvri wes uildertaken

i5). For yellow r:.:st, tire s*eds of the ssrns genofpes !ffe:'? ptranted in the
second week +f December and they were inoculated wittr wcfer suspensi*n nf
urediospores of P. striiformls af heading stnge. These tests either for flag srnut
or yellow rust were repeatetl on the selected hybrids in F4 season" {n the enti
of F4, rnany hybrid lines were selected. The seiected hybrid lines then were
thorcughly introduced in a cornprehensive stud,v during F5 included the
productivlty rr* plct rvise {1m2 antl 13"5m:) aiong rvittr evaluating their host
reactions against bunt. t'lag srnut and yellow rust disea**t 161!r:rrv'ing artificial
inoculaticns {i,9}. l{ost reactions against srnut diseases tryerrJ ,i'c*ordeci baseri

on riisease incidence where F{R represent the highty resistance iFio

lot
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l'ellon, or stripe rusf carised Fr-v .Frrcci*ia strii-{crurcls l,4restenei. ccu}i be

the nr*st ixn;:tortart whe*t disesses. Theref*r'e: the disease geis tco t*uch
atEuxfioil he.cause sf its v,'i*e silsfrih*tion asrd t-lie patlioge& diversi$' tn its,

c*usa! agent iii, i.7, ?{i}, Althaugh the disease is characferistic of cg}oler
ptraces than th& leaf and black stcrn' rusts diseases, it's becosree a x'orldwide in
tempel'*te latitudes and af irigh altitudes in the fropics. Thus, tke ciisease

neached Ar.lstralia in 1$79 and disease epipbytctics were :.eporte<i in tilf.ferent
enviranrnent. regicns serei; as Cltina. Australi and Eehiopia ili, 19). in A;.ah
wot'li!, )jellon' rusi- i-s :lnxl',lr:[i;t $ccu!'s a:rti causeri csxsidera-irie is51r i!] S3'r'ia

19Sf1 i;{}i, Lebano:; a*ci Eg3,tit d*ritg i9$4 anci I9t*5 res*e*fi"'*l'; i'i4. I5). Ic
trraq, irr contrarry tc leaf r"ust, tFre discase *nttl i-9cl{}, s:cinsirii.r',*a as E sc:c646s1i'
anel its ofte* oecurr*Elce iead b**ri *bs*ilerC i;l :her l\i*rih +rxi part *f trraq q?i.

Buring the las( deea<ie. r'emarl;abii shiiting in c-ir* r'rrule*ce rf tFie causal
ageng could be existed. Tke resuEt *f tfuis shiftixg rq,as rr:'flcrcted in frequent
oesut"rence of epipirytotics, rvi'rich caused e$rrside reble Essses (ei. TFre

viruience of fhe paihogen did successf'uil.ri e\re!"come {'he resistance genes Yr6,
Yr7. Yr9, Yrl l, Yr18, YrA, and YrS;k ir Saghdad area {3}. Therefci"e. t*isease
resistanc:e coneept for yellow rust should b* considered as a prirn*ry f*ctor in
any crop imiprovernent prograrn iit ',vhe*t and iri the proiiey of cultivar
introductio$ or release in lraq.

The siudy reperted here reglresented the ruain p*rt of a breeding

Frilgrain berween iv€exlpak *ultil.ar and the resisg**se soui'se R-23 aimed tci

*eveiap a nev-" brracl wheat euitivar witi: diseasr reslsiance agai*st.vellon'
nist a*d fiag smut aiong e'itfo kigh 5,ieid poterati*l and agr.*:r*rci* traits"

A..{ATER-TAX-S AN* &€ETHG* S

1. Sear*iilmg for disee.se resistance:
Seecls groErps of 23 x,lieat gerct]'pes were artificially inoculateeE witil

ihree grs&ps cf L;. agropS,ri telicsSrores c*lEe*ted frocn Surv*ir:*, F.abeaa- and
Ra-siiidvia regi*ns. Tlhe in**uhim ln as prepe;'ed b5' grinCimg ixfe*ted wheaf
leaves {Zgm pen iS{fgrn.oisee,Jsi, *'hieh represent S"5 grn spores/lO$gnt. seeetrs.

The irit:culateo see.*s vr'e:'e pianteei in ffioist titeei piot ill'rigated three e!41's

;rri+r' tu scn'ing; ai T*v;'ait$r* E;grerircen*ai Siatisn. ?he *'heat genofr'pes
included cine cultiva;"s such as Saber b,eg; Mexipak; Araz; Xnia o6; Abu-
Ghrarti-3; Abu-Ghraib-4; Ajeeba; iratorn; and Nuri ?0, f.'aur h3,bric! Eines

narnell' Saber begX lvfexiirak{SM,r; Saber beg-XAraz{S.a}; lvfexipaFdt"Abu-
Ghraib3{MSAB3}; }trfexipatrYAl,u-Ghraih4il?{SAB4}, a*d tell iricg'pes or
variants such as ESZ;337; 336; 749;Y{E-1.7; M-2?; M-94; R-23; R-24; and
R-25{1. In order to avoid feliospores le:rehing f,rom the i;eeds. the plets
i'eceived the seeond irrigati$n w,hen ?596 of the seedlings \+'ere enierg*d.
ilisease i$cisience w'as taken at trhe 5th grov''ing ph*:e lvliich represent
head.i*g :tage (22i" I{owe\rei', al} the p}ants lvei'e artificiall_v isrocutrated ntan,1'
firnes with rvafei" susFlerlsic* of P"strii.fbrcrcis uredicspoi'es durir;g tlr'e season.
The inoculusu t+'as prepared by scaking anrl brushing hear-v infecied leaves of
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ABSTRACT
{,ong terrn breeding prograrn aimed to d*.vetrop bread wheat cultivar

having resistant reactions to fiag sulut and yellov rust r{iseascs was initlsted
in 1991" F'oliolving rhe ,lesignation of Il-23 es a source of resistance t,i *rr:th
diseases, the source lvas successfully" intruduceri in a bnei:ding prograrn lvith
wheat carltivar Flexipak ur+ing pedigree lneth*d. Ihe prcgeni*s of three
consecutive generatiens {F3-F5} ryere sc::eened under artificial inoc:-rlations in
both growth roorn an'J field conditious at Turvaitha Experirnental Station in
Baghdad. A veqr sirnple and fast screening procedure for {lag srnut was
adapted in growth room conditions to identify the nesistant geno{vpes. At
rnean tirne, the plants of selectecl hybrid lines were screened against both
diseases under iield conditions using artificial inoculations. CIut off 152
hybricl lines, eieven promising lines pvere selected in the end of F5. The
selected hybrid lines were introduced in comprehensive evaiuation fests for
thelr disease respouses against tlee eausal agents of flag srnut, brent and yellow
r:rst disesses" E{ewever, some yield componsnts were also investigated. As a
result of all these studies, a new pr,nnaising h;rbrid line called Babii 113 was
chosen. This line lyas signiiicanfly surp*ssed Mexipils. ruitivar in the
prodractivity and disease res'ista$ce. The new ecrltivar als+ :errpassed cultivar
Tamsze ? in the prr:ductivit-v and som€ agrono$ric traits. Sa'bil 113 was
registered anEl reieased by the Nationai Conax"rrittee cf R.egistraflon anri
Release af Agriculiural Cultivars/iVlinistrv of ;{gri*uiture in 2SSCI {n*o.19 on
I l/1 1i2fi00).

INTR.ODUCTION
F lag smut on wheat present in the entire rvorld if the sowing seeds were

not treafed r,vitfu suitable tungicides {13i. The wide variaticns in disease
incidence due to inaeulation fJpe, environnrental conditions at sowing time,
and fhe wheat genotypes used were {horoughly investigeted {8, 21). The above
n€ntioned facfors shouid be considered in aily brecding program since they
were signilicantty affected the screening procedures for elisease resistance. [n
Iraq, the Cisease was registererl in 1974 {1S), and physiologic specialization in
the causa{ agent Uroclstis agropyri was reported {1, l?). During this breeding
program. a fast and sirnple screening procedure for lXag smui resistance was
deveiopecl i5)" in contrnry- to other rvheat iiiseases, flag srnut d*es not appear
to have a rernarkable attention or prioritv in breeding prograffirnes in spite of
the widespread of resistance sources ove.r thexorld {18, 20).
Xinistry ':f Scieuce and Teeh., ,Lgric.. Barghda6, Iraq.
Rscei ved :.Iu lyi213$5.
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