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ABSTRACT

Yellow rust caused by Puccinia striiformis f. sp. tritici is an important disease that threatens wheat production in the
world. Host resistance is the most economical and safe strategy to manage wheat stripe rust; and slow rusting
resistance, a kind of quantitative resistance, has been reported to be more durable than other kind of resistances. Slow
rusting parameters including final rust severity (FRS), apparent infection rate gr), relative area under disease progress
curve (rAUDPC), and coefficient of infection (Cl) were evaluated in a set of twenty-one dryland wheat genotglpe_s
along with susceptible control in 2017 and 2018 growing seasons. This study was conducted in field plots at Ardabil
and Agricultural Research Stations under natural and artificial infection conditions. Artificial inoculation was carried
out by yellow rust inoculum containing virulent genes against Yrl, Yr2, Yr6, Yr7, Yr9, Yrl7, Yr21, Yr22, Yr23, Yr24,
Yr25, Yr26, YrA, YrSU, Yr27, Yr31, and Yr32. Seedling reaction was also evaluated under field conditions. Results of
evaluations for resistance parameters showed that cultivars Sardari, Ohadi, Homa along with susceptible check
(Morocco) had the highest values of FRS, Cl, r, and rAUDPC, therefore they were mined as susceptible cultivars. Six
cultivars were resistant or moderately resistant both at the seedling and adult plant stages, two cultivars including
Sabalan and Cheheldaneh, showed resistant or moderately resistant reactions at seedling, but moderate or moderately
susceptible reactions at the adult plant stage. Nine cultivars; Alvand, Rijaw, Baran, Zagrous, Dehdasht, Zardak,
Sadra, Saein and Saji were susceptible at the seedling and had moderate (MR, M, or MS) reactions at the adult plant
stages. Hence, these cultivars with a low level of different parameters supposed to be having gene/s for varying
degrees (good or moderate level) of slow rusting resistance or high-temperature adult plant (HTAP) resistance. The
remaining cultivars/lines had low level of slow rusting resistance. Cluster analysis of different cultivars/lines based
on adult Blant resistance parameters and seedling infection types revealed different groups/clusters which indicate
considerable diversity for a level of resistance of these wheat genotypes. Genotypes with good and moderate levels of
slow rusting resistance that have been identified in this study can be cultivated instead of susceptible cultivars or used
in wheat breeding programs for yellow rust.
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Table 1. Results of field-based assessment of slow rusting resistance parameters and seedling infection types
against yellow rust in dry-land wheat cultivars

Mean values of slow rusting parameters *

No. Cultivars Seedling Adult Plant FRS Cl AUDPC rAUDPC r Thousands
Infection Infection kernel
Type* type weight
1 Sardari 8 MSS/S 88 84 998 88 0.176 22
2 Sabalan 4 M 25 15 242 21 0.084 42
3 Azar-2 8 MS/MSS 65 55 709 62 0.107 39
4 Ohadi 8 MSS 90 81 1018 89 0.178 24
5 Rasad 8 MS/MSS 57 48 530 46 0.118 34
6 Alvand 7 MS 41 33 459 40 0.082 42
7 Homa 8 MSS 85 77 990 87 0.173 28
8 Tak-Ab 2 R/MR 13 4 151 13 0.061 39
9 Baran 8 M/MS 53 37 533 46 0.099 38
10 Rijaw 7 M 35 21 313 27 0.090 40
11 Karim 2 R/MR 15 5 211 18 0.062 45
12 Zagrous 7 M 17 10 246 21 0.079 46
13 Kohdasht 2 R/MR 9 3 96 8 0.055 47
14 Dehdasht 7 MR/M 35 18 324 28 0.097 45
15 Zardak 8 MS 42 34 398 35 0.081 42
16 Gherdish 2 R/MR 10 3 113 10 0.048 43
17 61-30 2 R/MR 17 5 197 17 0.036 41
18 Cheheldaneh 2 MR 30 9 345 30 0.071 47
19 Sadra 7 M 40 24 503 43 0.094 43
20 Saein 7 M/MS 40 28 503 43 0.094 44
21 Saji 7 M 30 18 285 24 0.090 45
22 Morocco 9 S 100 100 1167 100 0.322 15

«(Line and Qayoum, 1992) ss.5 5 ¥ (3g, wlol » slazalS Sogl slaces -)
1-Seedling infection types based on Line and Qayoum (1992).

pelis aos (TMR) S5 (S0l b —pglia dos « 315,50l 90y = (R) polie : (ROEITS €t A, 1992) 15 4 3305, (g, olol » (Sogll ¥
039,15 (g sl s awgio labex b ~(MS) pulur aos (M) wlus aos b plie dous 059,56 (g b oy ablol S>o5 sla 2g> L (MR)
BIB9S sabez b -Gl 035,55 5 035,15 (s e I3 b Lwgie slagisr b - (MSS) uls b uludos 075,55 (593 (s
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2- Infection types based on Roelfs et al. (1992); 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 susceptible; medium to large sized pustules
without chlorosis or necrosis. S= susceptible; large pustules, no necrosis or chlorosis.

‘(AUDPC)G)LQ.,H Cd iy S p) ‘(C|)§05ﬂ g (FRS) S Sl was (|T)‘;\>5ﬂ G el 208 Cenglie gl il ) Y

(N ol Sogll ¢ 5 TAUDPC) s oy iy i o s g jlatio
3-Slow rusting parameters including: 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
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Fig 1. Left; seedling reaction in resistant and susceptible cultivars under field conditions of Ardabil.
Right; comparison of seeds in resistant and susceptible cultivars
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Fig 2: Disease progress curve in different groups of cultivars; Susceptible (blue color), high level (red),

moderate level (green) and low level (purple) slow rusting (partial) resistant groups against yellow rust in
different dates of disease recording.
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Table 4. Linear correlation coefficients between slow rusting parameters and seedling infection type to yellow
rust and thousands kernel weight (TKW) in dry land wheat cultivars

Parameters® r FRS Cl Seedling IT rAUDPC
FRS **0.89 -
Cl **0.89 **0.99 -
Seedling IT **0.63 **0.71 **0.71 -
rAUDPC **0.88 **0.98 **0.98 **0.76 -
TKW **-0.90 **.0.88 **.0.88 *-0.52 **-0.88
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(TKW) s i3 055 slasals STy dND s ,a b
1- FRS: final rust severity, ClI: coefficients of infection, Seedling infection type, rAUDPC: relative area under disease progress

curve, r: apparent infection rate, and thousands kernel weight (TKW).
*,**, Significant at the P < 0.05 and P < 0.01, respectively
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Fig. 3- Denderogram of cluster analysis for some of dry-land wheat cultivars based on slow rusting
parameters and seedling infection type to yellow rust
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