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Table 1. Differential cultivars wheat used in the research
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Table 2. Analysis of variance (mean squares) of phnology, morphologica and agronomy traits in cultivars control

wheat
205 Jsb Sy B o) B7Y) G 55, e 1o G 55, e " Olys gl
sl i JESNIE T e I e
108/60™ 20715™ 61/85™ 168747 8321 2022 0720 2 Ssh
52/78 124/83" 70/06™ 54/19 69/41" 41/39~ 9/01™ 4 o5
25/10 37/19 24/35 22/97 10/43 0/93 0/20 8 kel clos
19/64 3176 3161 319 219 1/59 1190 - e
)’
2 Joda sl
b em s Sa e dedb S P s TP chek
[
4/80™ 18/08™ 0/47™ 0/040™ 0/33™ 0/068™ 4/55™ 2 Sl
4/65" 6/43" 10/28™ 1/202'" 60/261"" 0/163" 226/53" 4 o5,
521 4167 0/51 0/978 6/24 0/085 24194 8 kel sls
35/57 21/54 2032 15/80 7137 8121 6/82 - “‘)(*; 'l
)’
2 Jads sl
—s
sy Lasls als 3,Slos ;ﬁ; oS Sles ab o iy Aoy @“’“ :‘;ﬁl Sl lio
12431 0/874™ 1/33™ 2/56™ 0/041™ 0/06™ 4/63™ 2 Sl
53/62"° 21238 15/08 9/99™ 0/191™ 6/19 15/26 4 o5,
42/59 0/708 4/01 1/31 0/050 0/79 3/19 8 kel sls
23/30 27/99 18/93 16/52 9/93 14/60 12/56 Sl e
(M)-’)

OM e B gy 25 Cdo sl 39290 () 58
SS9y Jlaisl o i 3 e (5 5
o3l 315 3929 (A8 Jaw 9 )k (SjAlg 093 ) (e
25 )b &S euiS o)) 38 ol (7) sl 290
sy ady) Jole e Jgo i 31 45 &5 s glne
m2e8la o350 oo i J oSl casglie S5, b (s
el bewsss gaid 2939 .15, ok olds j AL
Bl (e L o8 a3 m ol Sy b 53 o
ol S b g ok (sdgy 0y93 Jsb b pB)l 4 s g lae
53y 0350 Jgo b Byl (gt 6 305 92 (e Joulty
Sges Mg adlate 12 ) (odyg) Jad b cawlite
w8y 5 yio e 4114 oy @y gli) Clpuss aield
LR12 I8l o3, > e b 100/3 b YR8 3l
A8 ol i lo TH2 w55, lis) (Sole 392 eie
a8lw ;0 0,5 3/5 ok dBle ) 0)3 Sl Cho sly
alo ;5 0,5 469 il L LR12 (3, oS sl cunsay
2D 0)S ol ieS 9390 Iyla |y dBlus ;3 0,3 dliad oy iy
Jsb cio el olassl YRT o8, 4 (2/59) aile
SOy o yialisS g e il 34 (ke (gl JSOly
il g YR8 31yl o3, 4 sleie (yi0 Lo 16/79)
Jso o5alon 331 o il 48105 L LR 3, &, 3l ]
J.SI.\> 999 )"AL?"L“" 6/40 )J.lﬁ aslllao d)90 Plﬁ)l 0 AL.».w
5 SRI0 o3, 4 laio o yze b H18 s oyl ke
oy adld 3l LR3 o8y 4 yie ilw 8/19 ] Sl
Sitay Joo o ol i S o) oy 3 Sy oo

Oiee ooyt D gite yio Sl 1079 5 0 1y p)
S 1,5 owmlie SRIT sl o3, » iy, Job

xk*
9

s gl NS o > K g gy Jlain] a3 )b gme iy |

s B 59y 2 :Sls oy slaolo] 4 a2 g5 L

259530 JISRIT 8, 15 5o, 20 51) 592 59, 24
aels (Thatcher 4 SR18 SR2 SR20 SR6 Ak
9 yiio jg, 89 546 ;I mda8le U 59, dlawd Cado il i
el Cadds SRE 5 SRIT sl s gl cas
Cdls’ 1z 5, 60 s95 puis 318 £ Lausgio ooy
110 Kisg U gy 2l bawgio sy 2348lw dl> yo &
5 39) B4 Sisgr b g alass (a8 S s psboay a1 g,
B ey ol cpyid e YRIZ 3lél o8, 4 slo
b jg, 292 SR13 3158l o8, & bgsye g jg, 126 Sissy
o s g cudld H13 59, 139 596 1y atels > msaliw
39:SRL 5 YRIZ pB)l & buye (lise (32505 5 ooy
Olyss alely bl o 81,38l puS plB)l pois 5l (Sl oS
160 b YRI2 31,58l o5, 5 59, 112 51 oLl 03,5 b 5,
B jgy ol cdo Jlas 5l 392 jesie SRE (31381 05 )3 5o,
» Sl pByl I ool S Jlo )3 (S5l b (S,
sy d ofl pB)l 5l (B idg oS (S dpe
Sy loj G Gl ataly i35 o) (3l
5 SRI7 358 pl5,) o]y sty g yeiio 59, 188 s 134
163 395 1,8l pl5,) Laste jobosy .05 oanliio SRI3
SRI7 8 gy (Sdwy oloj dl> yo &y CullS 5l a5,
31y g8 (Sapey gloj by paS Bl plo b anglio
N3P0 (S Oloj Do 45 W39 £ (5519539
Al s onizmen A5 350 5o, 1344 iy
5lej 31 355 180 ;oo L SRL SR6 SR3 SR13 4l )
Lagr puS BBl B cp Sy pd (S, U calls

(3 Js2)



9 P oeldl Ll 3 Su5958y509 5T o bl 1 £ SlacSSj i (B8 p6)) (aizog)S

siio YR13 o3, 35 wyeyie 03,5 5,5 1/05 5 YR13
&b Cuodl j ol sho laca aly 5, Slae g
W3¢ @ g0 yle 0/3 Jr &l P)f 0/92 ua.i:l.m L;l)lb =33
3,Sdas oy yiin @yeyie 013 45 15 5,5 5/12 L SR3 8,
)5 162 wils 5 Shas o yieS 5l olais] 355 4 1y il
coily 3l SRIT o3, & a5 > digy wpeyie 03
3 Jss2)
3 ,Slee sy pByl 4 dg pl by Aol b
olpl laaly VLl o Sles i (Sojslsn
Gl e Al (Soga > Shes b B i3S
E55 S Syge 9 w35 Wl ol (golaidl 5 Slee
ol olpie il autly sy Lowsl om0 (sl
aly 5,Slee 2oy ey Cbl gly adll leica
Sei o 3k sdas i g <o o 2,8 kil
o e o JSis by e 1y cuiby plKa p puS
b Sigdan 28es Gm 2Vl Cute 5 e aba
,Slee o SHleay il anled deng a5 Sas
U"‘ ] 039 &ls J/SJ.«.C LSI)'.’ u;? DJ&L:‘.LA-; Lé’)?"?“"
0ilsyg (1716) cusls callae it plo gubs b gubs

oyl (p S g aily (g Slao )3 Slid o pd o
(Jol8 (s U 59, oliws aile (SS59lg0 Clio > Ol s
W08 sdalin addiw U joy olixs g aa5 U g, dlaas
il 3929 pAiS 3 Sles (gl (SUBT E95 (s pAS
g &l s Slee gy (VU (S5 g5 (14) 13 g wbb

3905 ol !l pS soiadysy 2 (S b gy, Sl

ATl puiS 08y cpl pp Sy Jsbo g gk ;0L
Vb g 352y 3 Sy gk SR 095 (S8l £l
(3 Jsi) 13l ylay55 0 2Vl ol 51 0155 e

dgo adg S lie  ogde Yiaisl dile slao,S
ool 3 e 5o 5 s 4 Cengliio dboml )3 (6 jriwgi
6ls cloo,S Sl LRI2 il wibl (clopis adllas
a8lw (gloo,S slass 9 Ay &La;)l O = Wil i
wls 3)Shos Jlai jl 5y pB)l g Cully 3929 Cute salal
5V oo s 55 5] bl gl cisls e
oS ol &S SlapaiS > Ylas] asg by 50
il 2l (g yalaS s g glisl g Yl 3,Sha ey
Saled Ll 551y oyg & Ceaglin g abl plSouwl o
g

2y 856 cuipa o)l 5 JS ey Sl (ke
ol doxiy dlaad eS8 (glyls YR12 8lydl (8, .09y aig
sosle oy LUBT) o s 5 (w52 5 9l 2oty 1/40)
L SR3 81,58l o3, .cush Lolais! SR8 43, & (w4 ,
Jde oy yieS g JS oy ol oy gl 4\.»9:).3490.’13/17
Gl YRI2 33, 4 @iy 55 asy 158 | 3 o
P oo 50 aliw 50 dodiis S e bawgie (il
bSng p'é) as hLY A.L.a.w » <L>:.L...m 14/43 ™)) D)9
993 Olise ot (s> dliiw ) doxlio 23/08 (il
SRI7 o8, 4 diw 0 doxlivw S lie a8
B 109 o ails do e lposs anals iy olass]
039 OnySem py8 109 L SRIT 18, .59 yuiia )5 3/10
<YR11 .YR10 Avocet .Morocco B, 5 cuils 1, «ls
<YR17 SR19 Mcnair <YR9 .YR7 (YR16 (YR12
aals 3l 1y Wl g i cnSis YR13 YRS YR3

2 arerie 013 35 05 B8L 51 (S5hges 5,Skos s



QL e ———————————————————

........ 1399 4, /33 o)lous [o3lss o [ sly; ol oMol asliingy

P"\“f L;sl)dl Pls)l » 04 L&"b))l Slaw dl).) 0w Ml?m u.a.uoy dl!bo)LoT '3 Js.\>
Table 3. Descriptive statistics calculated of investigated traits in differential cultivars wheat
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Table 4. Spelmflc valrl:es explanation rate and standardized coefficient traits of discriminant functions in differential
cultivars wheat
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Table 5. The values of the centric functions extracted for differential cultivars wheat groups
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Figure 1. Distribution of differential cultivars wheat based on the frist and second functions of discriminant functions
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Figure 2. Classifying dendogram based on agronomic traits in differential cultivars wheat resistant to leaf rust



94 P oeldl Ll 3 Su5958y509 5T o bl 1 £ SlacSSj i (B8 p6)) (aizog)S

Sy S5 & polie puiS Bl pB) )3 (gladss o5 5l ol (glaog S 50 gy )90 Slio (3:Sike =6 Jgun
Table 6. The mean of studied traits in cluster analysis groups in differential cultivars wheat resistant to leaf rust
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Figure 3. Classifying dendogram based on agronomic traits in differential cultivars wheat resistant to stem rust
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Table 7. The mean of studied traits in cluster analysis groups in differential cultivars wheat resistant
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Figure 4. Classifying dendogram based on agronomic traits in differential cultivars wheat resistant to yellow rust
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Table 8. The mean of studied traits in cluster analysis groups in differential cultivars wheat resistant to yellow rust
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Table 9. Specific values, explanation rate and standardized coefficient traits of discriminant functions in differential

cultivars wheat
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Table 10. The values of the centric functions extracted for differential cultivars wheat resistant to leaf rust groups
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Figure 5. Distribution of differential cultivars wheat resistant to leaf rust based on the frist and second functions of
discriminant functions
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Table 11. The values of the centric functions extracted for differential cultivars wheat resistant to stem rust groups
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discriminant functions
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Table 12. The values of the centric functions extracted for differential cultivars wheat resistant to yellow rust groups
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Figure 7. Distribution of differential cultivars wheat resistant to yellow rust based on the frist and second
functions of discriminant functions
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Abstract

To investigate the aenetic diversity of differential cultivars wheat rusts (yellow (Puccinia
striiformis), stem (P. graminis) and leaf (P. recondite) rust) for phenological, morphological
and agronomical traits 58 differential cultivars along with 5 control genotypes (Karem, Yavaros,
Rejab, Saji and Zardak), an experiment base on augmented design at the the research field of
Ilam University during 2017 was carried out. The studied traits were phenological traits (from
days to emergence, days to shooting, days to booting, days to heading, days to flowering, days
to thsioIogical maturity) and morphological traits (plant height, peduncle length, node number
per shoot, tiller fertill nounmber per plant, tiller number per plant, awn length, spike length,
spikelet no. per spike, 100 seed number, biological yield, grain 3/ield and harvest index). The
range of trait changes from 134 to 188 days was variable and respectively for differential
cultivars SR17 and SR13. The range of plant height changes varied from 47.4 cm in the
differential cultivar YR8 to 100.3 cm in the differential cultivar LR12. Cluster analysis by Ward
method divided the differential cultivars yellow, stem and leaf rusts were studied in three, three
and five groups, respectively. LR1, LR9, LR12 and LR13 were identified as the best differential
leaf rust varieties in terms of yield and yield components. YR4 and YR11, which are among the
yellow rust differential cultivars, had high grain yield and harvest index. SR1, SR13, SR,
SR14, SR7, SR8 and SR3 were identified as superior stem rust genotypes. Therefore, it can be
concluded that these varieties are of great importance in selection and breeding programs to
achieve higher yield.
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