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Table 1. Pedigree of barley promissing lines used for evaluation of slow rusting

parameters
oyled R LY 0 s
No. Line code Pedigree
1 EC-81-13 Comp 89-9Cr-79-07/Ateny/(Alpha/HC1905//Robur)/3/...
2 EC-82-11 Np106/Minn14133-Gvaxduois//Gil0143
3 EC-83-17 MAKOUEE//ZARJOW/80-5151
4 EC-84-10 UnumliArpa/Azhar/Azhar/3/Beacher/UnumliArpa/4/Tsiklon
5 EC-86-14 Radical/Birgit//Pamir-154
6 EC-87-4 Michailo/Dobrinya
7 EC-88-4 Bahtim 7DL/79-W40762//Deir Allal06
8 EC-88-8 Michailo/K-096M3
9 EC-89-16 Pamir-168
10 EC-89-18 Torsh/Legia
11 EDC-87-3 Pamir-149/Victoria
12 EDC-87-7 Pamir-013/Sonata
13 EC-90-4 Ste/L.640//Hml-02/Arabi Abiad*2/3/1-BC-80593
14 EC-90-5 Bereke-54/Alanda
15 EC-90-7 L.1242/ZARJOW//LB.Iran/Una8271//Gloria"S"/Com"S
16 EM-87-10 82S:510/3/Arinar/Aths//DS 29
17 EM-88-2 Kavir/Badia/3/Torsh/9cr.279-07/Bgs/4/Karoon/Kavir
18 EM-88-5 Triton/Yazd-5
19 EM-89-10 ICNB-105960/Torkman
20 EM-89-14 Trompilo//Karoon/Kavir/3/Legia/4/Ashar
21 EM-89-19 Assala'S'//Avt/Aths/3/(Arinar/Aths//D529)
22 MD-87-16 Bda/ Rhihane-03//ICB-107766
23 MD-88-15 Rojo/3/LB.IRAN/Una8271//Gloria"S"/Com"S"
24 MD-88-19 PINON/3/QUINN/ALOE//CARDO/4/CIRU
25 MD-90-10 Ataco/Comino//Aleli/3/Bichy2000/4/Arupo/K8755//Mora
26 MD-90-12 Arbayan/NK1272/4/Arar/3/Mari/Aths*2//M-Att-73-337-1
27 EM-90-3 Beecher/1-BC-80411//1-BC-80593
28 EM-90-14 BIR-24
29 EW-82-5 Beecher-Sel//Gloria”S”/Copal”S”
30 EW-82-13 Scotia/WA1356.70//WA2145.....
31 EW-86-4 Arabian Barley/3/Aths//Md.AT1/CM58-3W-B/4/Teran78
32 EW-86-14 Blu/Mja
33 EW-86-17 Cerraja/3/Rhodes/C114100//Lignee527/4/Delo
34 EW-87-4 Alanda//Lignee 527//Arar/6/Multan/M23/4/Hopro/3/....
35 EW-87-5 Lignee527/Nk1272//JLB70-063/3/Barjouj
36 EW-88-7 Rojo/Sahra
37 EW-88-16 Rojo/Sahra
38 EW-89-5 Anoidium/Arbayan-01/3/Lignee527/NK1272//JLB70-63
39 EW-90-5 CHENG DU 105/4/EGYPT4/TERAN78//P.STO/3/QUINA/5/ABETO//...
40 EW-90-14 GOB/ALELI//CANELA/3/ARUPO*2/JET/4/ARUPO/K8755/MORA
41 EW-90-15 GOB/ALELI//CANELA/3/ARUPO*2/JET/4/ARUPO/K8755/MORA
42 Afzal (Susceptible check)  Yazd-5 (Selection from an Iranian landrace originated from Chah Afzal district, Yazd, Iran)
. - =
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Table 2. Description of host reaction and seedling infection types in resistance evaluation against barley yellow rust
(Line and Qayoum, 1992)

ST
Infection type
) S Lz ©3de S 29T 5 sln o
Host reaction Ol 2S5 Acronym Numerical Infection signs and symptoms
Immune oo 0 0 . _ s Sy S (ST 6 Somn
No visible sign and symptoms S 515 i ]
. : . S0l D9 (59 M/ 5,5
Vety Resistant ol VR ! Nectrotic and/ or chlorotic flecks, no sporulation
Resistant pslas R 2 , , el 05 ‘5‘;”5{&’;”{# sl
Necrotic and/ or chlorotic blotches or stripes, no sporulation
Moderatley Resistant polie 4o MR 3 . . o sl (5535 /d%j’g sl
Necrotic and/ or chlorotic blotches or stripes, trace sporulation
Low Moderate Ol o s LM 4 . . VS ”jb.)}.?w 55515 /¢.<’;”§ sl
Necrotic and/ or chlorotic blotches or stripes, light sporulation
Moderate Lo e M 5 . _ bz S5 ‘ﬁgzd'){lf 1685555 slals
Necrotic and/ or chlorotic blotches or stripes, intermediate sporulation
High Moderate YU Lo g HM 6 , , Lorsie G ;5\;))15/&::554 stly
Necrotic and/ or chlorotic blotches or stripes, mocte:{rjtiépgleﬁ?nu 1
. ! Olsl 2 (155 el (S5 5 55 /6555 IS oyl 5
Moderatley Susceptible b s MS ! Necrotic and/ or chlorotic blotches or stripes, abundant sporulation
Susceptible ol S 8 o . 0312 (g2l el 13 gl el Sy 555
Chlorosis behind sporulating area, abundant sporulation
Very Susceptible ol VS 9 O3 @il 5308 5385 O3

No necrotic or chlorosis, abundant sporulation
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Table 3. Mean of parameters of slow rusting resistance against yellow rust in field in
barley promising lines in 2016 and 2017

s oY eSS JTe s T
No. Line Seedling IT FRS & IT' CI AUDPC  rAUDPC T

1 EC-81-13 6 30M 18 347 26 0.052
2 EC-82-11 7 17M 10 178 13 0.048
3 EC-83-17 5 4R/MR 1.2 60 4 0.000
4 EC-84-10 6 23M/MS 16 248 19 0.075
5 EC-86-14 8 30MR 12 314 23 0.079
6 EC-87-4 6 17MR 7 199 15 0.036
7 EC-88-4 0 7R/MR 2 84 6 0.018
8 EC-88-8 7 30MR/M 15 283 21 0.088
9 EC-89-16 6 30M/MS 21 347 26 0.054
10 EC-89-18 8 17MR/M 9 199 15 0.036
11 EDC-87-3 7 63MSS 57 782 59 0.112
12 EDC-87-7 7 30M 18 347 26 0.081
13 EC-90-4 8 93MSS/S 88 1151 86 0.208
14 EC-90-5 7 17M 10 174 13 0.155
15 EC-90-7 7 17MR 7 187 14 0.052
16 EM-87-10 5 7R/MR 2 102 8 0.005
17 EM-88-2 7 67MSS 60 778 58 0.101
18 EM-88-5 8 57TMSS 51 644 48 0.067
19 EM-89-10 7 33M 20 307 23 0.100
20 EM-89-14 7 47MSS 42 493 37 0.083
21 EM-89-19 7 80MSS 72 913 68 0.136
22 MD-87-16 7 47M/MSS 35 500 37 0.079
23 MD-88-15 7 20MR 12 223 17 0.048
24 MD-88-19 1 10R/MR 3 127 10 0.033
25 MD-90-10 2 7R/MR 2 93 7 0.016
26 MD-90-12 0 7R/MR 2 82 6 0.033
27 EM-90-3 1 7R/MR 2 138 10 0.016
28  EM-90-14 8 53MSS 48 593 44 0.079
29 EW-82-5 7 23MR 9 254 19 0.056
30 EW-82-13 0 R 0.2 15 1 0.000
31 EW-86-4 7 20MR 8 223 17 0.054
32 EW-86-14 5 17MR 7 178 13 0.048
33 EW-86-17 5 27M 16 297 22 0.060
34  EW-87-4 7 50MSS 45 621 46 0.047
35 EW-87-5 6 10MR 4 115 9 0.049
36 EW-88-7 7 40MSS 36 407 30 0.084
37 EW-88-16 2 27M 16 271 20 0.077
38 EW-89-5 7 33M/MS 23 313 23 0.090
39 EW-90-5 7 17MR 7 199 15 0.036
40  EW-90-14 0 R 0.2 15 1 0.000
41  EW-90-15 1 R 0.2 15 1 0.000
42 Afzal (check) 9 1008 100 1339 100 0.249

(AUDPC) (g5l 6 iy (a5 pelaw  CT) S5 9T s 5 (FRS) K5 o ot (IT) ST s 1 fels m s Conslin (sls el -
(1) 2L ST ¢ 5 (TAUDPC) (6 e S oy (e 15 oo (oo 510Ee
1- Slow rusting parameters including: IT = Infection type, FRS = Final Rust Severity, CI = Coefficient of Infection,
AUDPC = Area Under Disease Progress Curve, rAUDPC = Relative Area Under Disease Progress Curve, r = Apparent
Infection Rate
p3s e (TMR) 5 j:ﬂp—pmw‘glp”l 034- (R) ¢ 5t (Roelfs ez al., 1992) o1,8ea 5 555 Jras bl 5 (53T o =¥
P339 (5 Ghls b e gla p gz LAMS) plao 4as dM) ol aes b pslie 4as 055 S5 (15 b ok bl 65 57 s o g L -(MR)
2395 (15 038 55 sla b L=(S) ol 039 S5 503515 5 090 8550 6 o s2a (o g b=(MSS) oo b ol i 0059 SS 054
233,55 5
2- Infection types based on Roelfs et al. (1992): R = Resistant without sporulation. TMR = Trace moderately resistant.
MR = Moderately resistant; small pustules surrounded by necrotic areas. M = Moderately resistant to moderately
susceptible, MS = Moderately susceptible; medium-sized pustules, no necrosis, but some chlorosis possible. MSS =

Moderately susceptible to susceftibl@; medium to large sized pustules without chlorosis or necrosis, S = Susceptible,
large pustules, no necrosis or chlorosis.
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Fig. 1. Denderogram of cluster analysis for barley promissing lines based on slow
rusting parameters and seedling infection type to yellow rust
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Table 4. Linear correlation coefficients between slow rusting parameters and seedling
infection type to yellow rust for 41 barley promising lines

Parameter’ r FRS CI Seedling IT rAUDPC
FRS 0.84" -

CI 0.82" 0.98" -

Seedling IT 0.60"" 0.62" 054" -

rAUDPC 0.84" 0.99" 0.98" 0.58" -
AUDPC 0.84" 0.99" 0.99" 0.58" 0.99"

**: Significant at the 1% probability level.

w53\ ezl e 53 s gime E

) g oo e (sl 2alE (IT) ST s (CI) S54T u s (FRS) &5 Jlg ook 1 ol b el -
(R) s 4 S35 9T & 5 (AUDPC) (s5ley b iy iomin 5 pelas (FAUDPC) (55 23 12y

1- FRS: Final Rust Severity, CI: Coefficients of Infection, Seedling Infection Type, rAUDPC: Relative
Area under Disease Progress Curve, AUDPC: Area under Disease Progress Curve, r: Apparent Infection

Rate.
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