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Avrticle type: Background and Objectives: It is essential to identify the sources of
Full Length Research Paper  seedling and adult plant resistance genes for gene pyramiding, genetic
arrangement and introducing wheat cultivars with non-specific resistance
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Received: 08.16.2023 At_agllops taqschn with Fh_e_D genome of wheat, the _clear.bota_nlcgl state,
Revised: 10.16.2023 wide ecological compatibility, the presence of very high diversity in these
Accepted: 12.31.2023 traits and the ease of crossing with wheat have made Aegilops tauschii a
very important source for gene transfer and wheat breeding. Until now,
several genes of resistance to brown rust (leaf rust) were transferred from

Keywords: different species of Aegilops to high-yielding bread wheat cultivars whose
Aegilops tauschii, resistance to brown rust was broken.

Brown rust,

Resistance to biotic stress,

Materials and Methods: In this research, 25 genotypes of Aegilops
tauschii collected from its natural habitats from the Middle East, Central
Asia (obtained from the Grain and Legume Seeds Collection of llam
University) were used. This research was carried out in the Iraqgi
Agricultural Research Station in Gorgan, Iran in the cropping season of
2019-2019 in the form of a complete block design with three replications
and under two disease stress and control conditions. In order to
development and appearance of brown rust disease, the sensitive Bolani
variety was cultivated around and between the crop rows. In addition, spore
of the native races from Gorgan was sprayed over the studied genotypes
under the stress condition. Inoculation with a ratio of one to five spores and
Talc powder was applied at the two stages at sunset by dusting device.

Wheat

Results: The results showed that there was a significant difference among
different genotypes of Aegilops tauschii in terms of susceptibility and
resistance to brown rust disease and yeild component traits. Statistical
analyzes showed a significant correlation between the characteristics of
infection intensity, infection type, the area under the curve of disease
progression, and various characteristics of yield components. The results of
cluster analysis by Ward's method based on Euclidean distance and average
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algorithm for the resistance and yield component traits were placed the
genotypes into four different groups including resistant, semi-resistant,
semi-sensitive, and sensitive. Also, based on the results of combined
analysis, a significant difference was observed for the yield components
including kernel weight, number of kernel per plant, length of spike,
number of kernel per spike and number of tillers under two conditions.

Conclusion: Aegilops tauschii, having different genes for resistance to
various diseases, is considered as a valuable parent and a rich gene source
for transferring resistant genes to high-yielding cultivars. The results of this
research showed that from the resistant and semi-resistant groups, suitable
parents can be selected for crossbreeding with bread wheat in order to
transfer the resistance gene to leaf rust.
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Table 1. The origin of Aegilops tauschii genotypes used in the experiment.
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Table 2. Variance analysis of investigated traits under stress condition.
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Table 3. Variance analysis of investigated traits under control condition.
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" **and * non-significant, significant at P<0.01 and P<0.05, respectively
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Table 4. Combined analysis of traits under normal and stress conditions.
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Dendrogram using Ward Linkage
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Fig. 2. Cluster analysis diagram for yield components traits (seed weight, spike length, number of seeds per
spike, number of tillers) of the contaminated environment.

¥V Y slacssl dsl ey S s A S Ll
5 80s ke L YE 58 ) NE 0 N DA N
Gl s e 05,8 5 5 (S YVY) Lls O35
e SR A ADARIA LA AT IR g o
oo 03,5 53 Ay Jaugie &ils 035 5 Shes (51
SAYL LA ST VAT O A sl 5
258 5058 S 0 (SN 5 Shes
wls 035 5 Shee (2 F0S L YO s plex 058

235 3 (SN 3 Shes S

Yoy

13503 (B3 T 830) Jbo i Lo 5 Shas (15!
059) s 5kes il Slas (ol Glad s a
Sl o s &l slaas o Jsb Wy s s
3 Bl Aol Ward iy, o Goob ay
sylilial glaesls (695 p Law g r\.&«;l V':"“)jiu
JK2) L s oS 55 Glies S skien ol
)‘b}%‘bg&jjﬂ}ﬁ)‘wwu‘w‘f(v
Qs O3 i o dls sl e Jsb Cis e

05,5 sl ol 83 Lol 4y Blas 5 S o



VLY Y b)w AR 092 cdhlgf ..\.3'.’93' dud&sr’ Q)m

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

0 5 10 15 20 5

200 o= 1 1 1 1 1

2100 21—

300 3

1600 16/

1800 18}~

1900 19—

500 5

1400 14

100 -

400 L]

2400 24

200 22
>2300 23—

1500 15

200 2

1700 17}—

1100 11

600 6

800 Bl—]

1000 10—I

1300 13

700 7

12.00 13j

200 9

2500 25

(4w s1aa5 g 53 &l slaad o Jgb (ils 839) 5 Sas il Olie ol p Glad s @m0 Hls 908 T S
.;a_,ﬂj.ﬁby-\g b

Fig. 3. Cluster analysis diagram for yield components traits (seed weight, spike length, number of
seeds per spike, number of tillers) in the environment without pollution stress.
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Dendrogram using Ward Linkage
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Fig. 4. Cluster decomposition diagram based on the area under the curve of disease progression,
severity and infection rate.
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