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Abstract: This study provides the first comprehensive assessment of stem rust tolerance in commercial wheat varieties
from Kazakhstan and Russia, including spring and winter varieties. Field trials were conducted to compare yield and
agronomic traits between stem rust-inoculated and fungicide-treated plots, providing a practical framework for assess-
ing tolerance. Key indicators such as disease severity, area under the disease progress curve, thousand kernel weight,
and the stress tolerance index were evaluated to gauge variety resilience under stress. Significant variations in tolerance
were observed, with varieties such as Pamyat’' 47, Nadezhda, Lyubava 5, Tselinnaya 3s, Severyanka, Egemen-20, Zhem-
chuzhina Povolzh'ya, Dimash, Serke and Korona maintaining yield potential despite high disease pressure. Correlations
revealed that traits such as flag leaf area, vegetative period, and plant height were associated with greater tolerance,
highlighting their potential in breeding. With the expected increase in stem rust outbreaks due to climate change and
the evolving virulence of stem rust pathogens, these findings emphasise the need for breeding programs incorporat-
ing resistance and tolerance, offering a sustainable alternative to fungicide use. This study provides critical insights for
breeders and plant pathologists seeking to enhance wheat resilience in regions prone to rust epidemics.
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Supplementary Table 1. Variety Name, Year of Registration, State Register of Breeding Achievements Recommended
for Use in the Republic of Kazakhstan, Breeder Code, Geographic Origin, and Approved Cultivation Zones in the Repub-
lic of Kazakhstan

Year Breeder code** Geographic  Approved cultivation zones in the Republic

Variety name of registration origin of Kazakhstan

Spring bread wheat (Triticum aestivum L.)

Akmola, East Kazakhstan, Karaganda,

Saratovskaya 29 1957* 24 RU*** Pavlodar

Saratovskaya 42 1974 24 RU Aktobe, West Kazakhstan, Karaganda
Tselinnaya yubileynaya 1988 7 KZ##% Akmola, Kostanay
Omskaya 19 1989 26 RU Akmola, North Kazakhstan
Ul'binka 25 1989 3 Kz East Kazakhstan
Saratovskaya 55 1990 24 RU Aktobe
ﬁfr?g;etf;,ﬂ(aya 1991 6 Kz Akmola, Kostanay, North Kazakhstan
Omskaya 18 1991 % RU Akmola, East gziiﬁlﬁir;i({f:;?nay, Pavlodar,
Karagandinskaya 70 1992 13 KZ Karaganda, Pavlodar
Kazakhstanskaya 15 1993 6, 10 KZ Akmola, Pavlodar
Lyutescens 521 1993 21 RU East Kazakhstan
Tselinnaya 24 1993 7 Kz Akmola

Pamyat’ 47 1995 9 Kz Turkestan

Lyutescens 32 1996 6 Kz Kostanay, Pavlodar
Tselinnaya 3s 1996 7 KZ Akmola, Kostanay, North Kazakhstan
Omskaya 20 1996 26 RU Kostanay
Kazakhstanskaya 25 1997 6 Kz Kostanay

Akmola 2 1998 6 Kz Akmola and North Kazakhstan
Aray 1999 6 Kz Almaty

Pavlodarskaya 93 1999 10 Kz Aktobe, Pavlodar

Miras 2002 5,6,15 Kz Zhambyl

Omskaya 29 2002 26 RU Kostanay

Omskaya 30 2002 26 RU Kostanay
Volgouralskaya 2003 25,24 RU West Kazakhstan

Lyubava 2003 14 Kz Kostanay, North Kazakhstan
Astana 2004 7 KZ Akmola and North Kazakhstan
Nadezhda 2004 5,6,15 KZ Kyzylorda, Turkestan
Omskaya 28 2004 26 RU Akmola, North Kazakhstan
Pamyat’ Azieva 2004 26 KZ Kostanay, Pavlodar, North Kazakhstan
Altay 2006 3 Kz East Kazakhstan
Altayskaya 325 2006 20 RU East Kazakhstan

Alem 2006 5,6 Kz Almaty, East Kazakhstan
Zhenis 2006 5,6 Kz Almaty, Zhambyl, Turkestan
i{f;ﬁ:ﬁg{ilisal;ya 95 2006 7 KZ Akmola, North Kazakhstan
Yugo-Vostochnaya 2 2007 22,24 RU Aktobe

Aktobe 39 2008 19 RU Aktobe

Astana 2 2008 7 KZ Almaty, East Kazakhstan
Bayterek 2008 1,7,17 KZ East Kazakhstan
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Seke 2008 10 Kz Karaganda, Pavlodar
Omskaya 36 2009 18,26 RU Akmola, Kostanay, North Kazakhstan
Almaken 2010 6 KZ Almaty

Stepnaya 2 2010 2 Kz Aktobe

Saratovskaya 70 2010 24 RU Aktobe

Ertis 7 2011 10 KZ Aktobe, Pavlodar

Lyubava 5 2011 14 Kz Kostanay

Lyazzat 2011 3 Kz East Kazakhstan

Nargiz 2011 3 KZ East Kazakhstan
Severyanka 2011 5,16,10 KZ Pavlodar, North Kazakhstan
Shortandinskaya 2007 2012 7 Kz West Kazakhstan

Samgau 2012 6,11 Kz Pavlodar

Asyl sapa 2015 7 KZ Akmola, North Kazakhstan
Karabalykskaya 20 2015 8 Kz Akmola, Kostanay, North Kazakhstan
Altayskaya zhnitsa 2016 19 RU Akmola, Kostanay, North Kazakhstan
Omskaya 37 2016 26 RU East Kazakhstan

Oral 2016 7,12 Kz West Kazakhstan
Pavlodarskaya yubileynaya 2016 10 KZ Pavlodar

Stepnaya volna 2016 19 RU Kostanay

Avgustina 2017 8 Kz Kostanay
Karagandinskaya 60 2017 13 KZ Almola, tﬁii;%ﬁfﬁ‘ig‘;ﬁ;ffﬁ“da
Oskemen 2017 4,6 Kz East Kazakhstan, Kostanay
Shortandinskaya 2014 2017 7 Kz Akmola, Kostanay, North Kazakhstan
Tabys 60 2019 56 Kz Almaty

Spring durum wheat (Triticum durum Desf.)

Bezenchukskaya 139 1982 25 RU Akmola, Kostanay

Korona 2010 7 Kz Akmola, Karaganda

Lan 2010 6 Kz East Kazakhstan

Serke 2017 6 Kz East Kazakhstan

Seymur 17 2020 6 Kz Almaty, Turkestan, Zhambyl
Winter bread wheat (Triticum aestivum L.)

p— I A
Karlygash 1981 6 Kz Almaty, Zhambyl, Kyzylorda
Zhetysu 1986 6 Kz Kyzylorda
Steklovidnaya 24 1993 6 Kz Almaty, Zhambyl, Turkestan
Sapaly 1995 6 Kz Almaty, Zhambyl, Turkestan
Almaly 2001 6 Kz Almaty
Zhemchuzhina povolzh‘ya 2003 6 Kz Almaty, Zhambyl, Kyzylorda, Turkestan
Mironovskaya 808 2011 24 RU West Kazakhstan
Mereke-70 2011 6 Kz Almaty, Zhambyl

Farabi 2011 6 Kz Almaty, Zhambyl
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Konditerskaya yarovaya 2015 10 Kz Akmola, K:;\r]igri}? ??;;:E;tsigiy’ Pavlodar,
Egemen-20 2016 6 Kz Almaty, Turkestan

Grom 2019 23 RU Almaty, East Kazakhstan, Zhambyl
Dimash 2021 6 Kz Zhambyl

Vavilov 2021 6 Kz Zhambyl, Turkestan

Supplementary Table 2. Breeder code, breeder name, and country

Breeder code* Breeder name Country

1 Kazakh State Agrotechnical University named after S. Seifullin Kazakhstan
2 Aktobe Agricultural Experimental Station Kazakhstan
3 East Kazakhstan Scientific Research Institute of Agriculture Kazakhstan
4 Experimental Production Farm ,Oilseed Crops* Kazakhstan
5 Institute of Biology and Biotechnology of Plants Kazakhstan
6 Kazakh Scientific Research Institute of Agriculture and Plant Breeding Kazakhstan
7 AL Baraev Grain Farming Research Center Kazakhstan
8 Karabalyk Agricultural Experimental Station Kazakhstan
9 Krasnovodopad Selection Experimental Station Kazakhstan
10 Pavlodar Scientific Research Institute of Agriculture Kazakhstan
11 Prigorodny Vegetable-Milk Farm Kazakhstan
12 Uralsk Agricultural Experimental Station Kazakhstan
13 Karaganda Research Institute of Plant Breeding and Selection Kazakhstan
14 Scientific and Production Firm , Fiton“ Kazakhstan
15 Kazakh State National University named after Al-Farabi Kazakhstan
16 Agrosemkonsalt Kazakhstan
17 National Center for Biotechnology (Stepnogorsk) Kazakhstan
18 Agrocomplex ,Kurgansemena“ Russia
19 Altai Scientific Research Institute of Agriculture Russia
20 Adyghe Scientific Research Institute of Agriculture Russia
21 Buryat Scientific Research Institute of Agriculture Russia
22 Ershov Experimental Station of Irrigated Agriculture Russia
23 Krasnodar Scientific Research Institute of Agriculture named after P.P. Lukyanenko Russia
24 Scientific Research Institute of Agriculture of the Southeast Russia
25 Samara Scientific Research Institute of Agriculture named after N.M. Tulaikov Russia
26 Siberian Scientific Research Institute of Agriculture Russia
27 Mironovsky Institute of Wheat named after V.N. Remeslo Russia

* breeder code as listed in ESM Table 1
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