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ABSTRACT 
 

Stem rust (black rust) caused by Puccinia graminis f.sp. tritici is one of the most important air borne diseases of wheat 

(Triticum aestivum) which causes considerable yield losses in the world, including Ethiopia. The pathogen is capable 

to produce new physiological races that attack resistant varieties and develop epidemic under optimal environmental 

conditions which results in a serious yield loss. However, information on the reaction of bread wheat varieties to all 

dominant races identified in the country is limited. Therefore, the present study was conducted to evaluate the reactions 

of bread wheat varieties by artificial inoculation against the major virulent races at seedling stage. Six dominant races 

(TTTTF, TTKSK, TKTTF, TRTTF, RRTTF and JRCQC) were inoculated on the 39 commonly grown wheat varieties 

at seedling stage in the greenhouse. The result showed that there was no complete resistance (zero infection type) 

observed among the bread wheat varieties evaluated at seedling stage as all varieties allowed lesion formation by the 

pathogen. Seven bread wheat varieties namely; Honqolo, Huluka, ETBW-9017, ETBW-9042, Dilfiker, Wabe, and 

Millennium showed resistance reactions (IT = ; to 2) to all selected virulent races. These bread wheat varieties tested 

showed resistance reaction implying the presence of seedling resistance gene towards all virulent races whereas nine 

varieties (Danda'a, Kakaba, Kubsa, Shehan, Mekelle I, Mekelle II, Mekelle III, Mekelle IV and ETBW-7638) showed 

susceptible reactions (3- to 3+) to all selected virulent races. Hence, those varieties that showed resistance to virulent 

races at seedling growth stages can be used as the potential sources of resistance in the wheat breeding program.  
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INTRODUCTION 

 

Wheat (Triticum spp.) is one of the most important 

and major cereal crops in the world in terms of production 

and nutritional value. Wheat crop play great role in 

ensuring food security and in improving the livelihoods 

for over 1 billion people in developing countries (FAO, 

2017a). Globally, wheat is the leading source of cereal 

proteins in human food and it is one of the primary staple 

foods throughout the planet, having higher protein content 

than maize and rice. Wheat provides a substantial 

proportion of the calories and proteins consumed by 

humans, but further production increases are necessary to 

feed a fast growing human population. In Ethiopia, it 

ranks 4th after teff, maize, and sorghum in area coverage 

and 3rd in total production after maize and teff (CSA, 

2018). It is the main staple food for about 36% of the 

Ethiopian population and cultivated on 1.70 million 

hectares of land with total production of 4.64 million 

tonnes which makes the country the largest wheat 

producer in Sub-Saharan Africa (CSA, 2018). 

The predicted global population growth rates and 

dietary changes mean that substantial yield gains over the 

next several decades will be needed to meet this escalating 

demand (Figueroa et al., 2017). Reducing yield losses 

caused by fungal pathogens can contribute to these 

increases (Zhang et al., 2017). Stem rust or black rust of 

wheat caused by the fungus Puccinia graminis Pers. f.sp. 

tritici is one of the most potentially destructive wheat crops 

historically and becoming the most feared disease in wheat 

growing countries all over the world seriously threatening 

grain production (Pardey et al., 2013).  
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According to Singh et al. (2006), the highland of 

Ethiopia is considered as a hot spot for the development of 

stem rust diversity. The major wheat production areas 

worldwide are suitable environments for disease 

development and also stem rust can occur wherever wheat 

is grown and prone to severe losses (Pretorius et al., 2007; 

Singh et al., 2015). 

The high virulence diversity and evolution rate of the 

pathogen makes a considerable proportion wheat varieties 

at risk (Admassu et al., 2009). The persistence of rust as a 

significant disease in wheat can be attributed to specific 

characteristics of the rust fungi which has a capacity to 

produce a large number of spores; which can be wind 

disseminated over long distances and the ability to change 

genetically, thereby producing new races with increased 

aggressiveness on resistant wheat cultivars (Hailu et al., 

2015). The population variability of Puccinia graminis 

f.sp. tritici is very high in Ethiopia (Admassu and Fekadu, 

2005). The sheer mobility of stem rust coupled to their 

inherent ability to change through mutation, genetic 

recombination or somatic hybridization and new 

introductions from other countries makes continual 

monitoring (Park, 2007).  Currently, there are 13 variants 

of Ug99 races have been found that are derivatives from the 

original race TTKSK (FAO, 2017b) and rendering 

additional resistance genes ineffective having an almost 

identical DNA pattern, only differing in their 

avirulence/virulence formula. The Ug99 race group has 

been found to be virulent on a total of 34 Sr genes, however, 

there are still 39 resistance genes that confer moderate or 

full resistance. About 35 of the 73 described Sr resistance 

genes were derived from cultivated bread wheat but only a 

few are effective against races in the Ug99 lineage (Singh 

et al., 2015). Due to the constant evolution and mutation of 

Puccinia graminis f. sp. tritici races, many resistance genes 

are rendered ineffective within a relatively short period of 

time (Rahmatov et al., 2016).  

To mitigate losses due to wheat stem rust, world wheat 

production has largely depended on the use of resistant 

wheat varieties (Goutam et al., 2015). The emergence of 

pathogen populations virulent against deployed resistance 

genes has caused not only tremendous yield and quality 

losses but has also led to frequent replacement of the 

otherwise agronomically superior cultivars, as well as 

interference with progress in improving other important 

traits. Achieving durable varietal performance has 

therefore been the primary focus of many breeding 

programs in wheat (Periyannan et al., 2017). Seedling 

resistance to stem rust is regulated by major genes which 

can be completely effective against some races of the 

pathogen, but can also be vulnerable to at least one other 

race of the same pathogen hence not reliable (Lowe et al., 

2011). Searching for such stem rust resistance genes in 

commercial cultivars is advantageous, as it could quickly 

be transferred into other adapted wheat backgrounds 

without any undesired traits. Thus, the evaluation of 

commercial wheat to the virulent race is an important step 

in breeding for wheat stem rust resistance and identification 

of sources of resistance in current wheat breeding programs 

for stem rust and eventually for sustainable production of 

the crop. Therefore, the objectives of present investigation 

were to examine the reaction of bread wheat varieties to 

dominant stem rust races under greenhouse conditions at 

seedling stage. 

 

MATERIALS AND METHODS 

 

Description of the Experimental Area 

The evaluations of bread wheat varieties to the 

dominant races were done in Ambo Agricultural Research 

Center. It is located at 08° 96' 885'' N latitude and 370 85' 

923'' E longitude and at an altitude of 2147 m.a.s.l. The 

annual average temperature and rainfall are 27.54°C and 

1077.68 mm respectively.  

 

Evaluation of Bread Wheat Varieties to Dominant 

Stem Rust Races (Puccinia graminis f.sp. tritici) at 

Seedling Stage under Greenhouse Condition 

The spores of dominant stem rust races previously 

identified in Ethiopia and those detected in the present race 

analysis study were multiplied on the McNair and collected 

in separate test tubes for inoculation of the wheat varieties. 

Thirty-nine bread wheat varieties were selected, including 

those commonly grown in the Tigray region and the 

susceptible variety McNair as a check (Table 1) and 

evaluated against the selected virulent stem rust races. The 

stem rust races used for seedling evaluation were TTTTF, 

TKTTF, TTKSK, JRCQC, RRTTF and TRTTF. The 

susceptible variety was used to determine the viability of 

spores inoculated on the wheat varieties. The evaluations 

were done by using a Complete Randomized Design with 

three replications in the greenhouse. 

Five seeds of each wheat variety and a susceptible 

check were planted in 5cm diameter plastic pots separately. 

Seven-day-old seedlings (the first leaf is fully expanded 

and the second leaf is just emerged to grow), were 

inoculated with spores of virulent races (approximately 

1x105 spores per 1ml lightweight mineral oil suspension). 

For incubation, inoculated plants were moistened with fine 

droplets of distilled water by using atomizer after 30 

minutes of inoculation. Seedlings placed in a dew chamber 

for 18 hrs dark period at 18-220C and 98-100% relative 

humidity (RH) followed by exposure to light at least for 3-

4 hrs to provide a favorable condition for stem rust 

infection. Seedlings were then allowed to dry their dew for 

about 1-2 hrs. Following this, the seedlings were 

transferred from dew chamber to glass compartments in the 

greenhouse where conditions are regulated at 12 hrs 

photoperiod, and a temperature range of 18- 250C and RH 

of 60-70%. 

 

Data Collected 

In the greenhouse, infection types were recorded after 

14 days of the inoculation using 0 to 4 scoring scale 

depending on reaction response of varieties. Infection types 

were then grouped into low (“0”, “;”, “;1”; “1”, “1+”, “2-”, 

“2”, “2+”) which were regarded as resistant whereas high 

(“3-”, “3”, “3+”, and “4”) infection types were susceptible 

(Stackman et al., 1962). 

 

Data Analysis  

Greenhouse evaluation of bread wheat varieties was 

computed on the Microsoft Excel by using the descriptive 

statistical analysis. 
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Table 1: List of bread wheat varieties used for evaluation against dominant stem rust races   

Variety name   Year of Released  Breeder/ Maintainer Pedigree 

Shorima 2011 KARC/EIAR UTQE96/3/PYN/BAU//Milan 
Hidassie 2012 KARC/EIAR YANAC/3/PRL/SARA//TSI/VEE#5/4/CROC 

1/AE.SQUAROSA (224)//OPATTA 
Mekelle I 2011 MARC/TARI                                                               PARULA[2800] 
Mekelle II 2011 MARC/TARI          HIND162/BOBWHITE/CPAN2099 
Mekelle III 2013 MARC/TARI NA 
Mekelle IV 2012 MARC/TARI                       NA 
Kingbird
  

2015 KARC/EIAR TAM-200/TUI/6/PABON-F-76//CARIANCA 422/ANAH 
UAC75/5/BOBWHITE/CROW//BUCKBU CK/ PAVON-F 

Danda'a 2010 KARC/EIAR Kiritati//2*PBW65/2*Seri.1B 
Kakaba 2010 KARC/EIAR Kititati//Seri/Rayon 
Laketch 1967 KARC/EIAR PJ"S"/GB55 
Kubsa  1995 KARC/EIAR NDG9144//KAL/BB/YAC"S"/4VEE#5"S" 
Dashen 1984 KARC/EIAR VEE 17/KUZ/BUHO"S"//KAL/BB 
Shehan  NA NA NA 

Hoggana  2011 KARC/EIAR PYN/BAU//MILAN 
Digalu                               2005 KARC/EIAR Sha 7 / Kauz 
Meraro 2005 KARC/EIAR 11-6-24 
Huluka 2011 KARC/EIAR UTQE96/3/PYN/BAU//Milan 
Dereselign 1974 KARC/EIAR CI 8154//2*FR 
Enkoy 1974 KARC/EIAR (HEBRARDSel/WIS245XSUP51)X FRFN/YA 
Pavon-76 1982 KARC/EIAR VCM//CNO"S"/7C/3/KAL/BB 
Mitikie 1994 KARC/EIAR (FSYR20.6/87BOW28) X (RBC (ET1297)) 
Wabe 1995 KARC/EIAR MRL"S"-BUC"S" 
Galema 1995 KARC/EIAR 4777(2)//FKN/GB/3/PVN"S" 
Hawi 1999 KARC/EIAR CHIL/PRL 
Alidoro 2007 HARC/EIAR HK-14-R251 
Biqa 2014 NA NA 
Honqolo 2014 NA NA 
Galil 2010 Hazera genetics NA 
Millennium 2007 KARC/EIAR ALD/CEP75630//CEP75234/PT7219/3/BUC/BIY/4/ 
KBG-01 2001 KARC/EIAR (300/SM+501M)/HAR 1709 
ETBW-9017 NA KARC/EIAR NA 
ETBW-7956 NA NA NA 
ETBW-9042 NA NA NA 
ETBW-7638 NA NA NA 
Dilfiker NA NA NA 
K6295-4A 1980 KARC/EIAR Romany X GB-GAMENYA 
ET-13A2 1981 KARC/EIAR UQ 105 SEL. X ENKOY 
Lemu NA NA NA 
Ogolcho 2012 KARC/EIAR WORRAKATTA/2*PASTOR 
Madawelabu 1999 SARC/OARI TI/3/Fn/Th/Nar 59 *2/4/Bol'S' 
McNair NA AARC/EIAR NA 

Source: Kulumsa Agricultural Research Center and Mekelle Agricultural Research Center; NA = Not Available. 

 
RESULTS AND DISCUSSION 

 

The greenhouse evaluation revealed that bread wheat 
varieties differed in their reaction to the dominant stem rust 
races; TTTTF, TTKSK, TKTTF, TRTTF, RRTTF and 
JRCQC. Out of 39 bread wheat varieties evaluated at the 
seedling stage, none showed complete resistance (zero IT) 
while 7 (Honqolo, Huluka, ETBW-9017, ETBW-9042, 
Dilfiker, Wabe and Millennium) had resistance infection 
types (IT = “;” or fleck to 2). The resistance reaction in 
these varieties implied the presence of seedling resistance 
gene towards these virulent races. Three varieties namely; 
Lemu, Hoggana and ETBW-7956 exhibited resistance to 
all virulent races but susceptible to TTKSK race (IT=3-).  

Among the 39 bread wheat varieties evaluated, 9 
(Danda'a, Kakaba, Kubsa, Shehan, Mekelle I, Mekelle II, 
Mekelle III, Mekelle IV and ETBW-7638) showed 
susceptible reaction (3- to 3+) to all selected virulent races 
(Table 2). Danda'a and Kakaba were stem rust resistant 
varieties released in 2010 and their popularity increased 
throughout the country featuring adult plant resistance or 

minor gene resistance to stem rust (Tolemariam et al., 
2018). Even though, in the present study infection types, 3- 
to 3 were recorded on these varieties against all the virulent 
races tested. Hailu et al. (2015) also reported similar 
findings that Danda’a and Kakaba showed susceptibility to 
TTKSK and TKTTF races (3- to 3) in the greenhouse.  

Two wheat varieties namely, Digalu and Hidassie 
showed resistance to TTKSK (Ug99) races but susceptible 
to all the other virulent races. Admassu et al. (2009) and 
Abebe et al. (2012) also reported that Digalu variety was 
resistant to TTKSK race at seedling stage and its resistant 
response to this particular race might be due to the presence 
of SrTmp gene in the variety. Digalu variety was 
introduced in 2005 to provide protection against the Ug99 
(TTKSK) race (Singh et al., 2015).  

However, Digalu (carrying SrTmp) was susceptible to 
race TKTTF that first detected in Ethiopia in 2013 
(Hodson, 2015). According to Olivera et al. (2015), the 
stem rust resistance gene SrTmp became ineffective in 
Ethiopia due to the evolvement of this race and most 
farmers who grow Digalu were highly affected in 2013 and 
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2014 cropping seasons. The susceptibility of currently high 
yielding bread wheat varieties such as Digalu, Danda'a, 
Kakaba and Kubsa to race TKTTF indicated the potential 
threat of TKTTF in wheat production in the country.  

Seedlings of Enkoy, Mitikie, Dereselign, Alidoro, 
Galema and Medawelabu varieties were resistant to 
TTTTF and RRTTF races (“;” to 2+), however, they were 
susceptible to TTKSK, TKTTF, TRTTF and JRCQC races. 
This could be due to the broadest virulence spectrum of the 
current races.  Enkoy carrying the Sr36 gene for stem rust 
resistance was considered to have durable resistance to 
stem rust, despite complete crop failure in 1993 (Temesgen 
et al., 1995) and in the current study, it was resistant at the 
seedling stage to TTTTF and RRTTF races (IT = ;1+). 

Moreover, Hawi and Laketch varieties were 
susceptible to all races except TKTTF (;1). Hawi was 
postulated to have a seedling stem rust resistance gene(s), 
Sr30+/ Sr31 (Naod et al., 2005), both stem rust resistance 
genes were not effective to the virulent stem rust races in 
the major wheat growing regions of Ethiopia (Admassu and 
Fekadu, 2005; Admassu et al., 2009; Abebe et al., 2012). 
Dashen and Shorima were resistant to TTTTF, TTKSK, 
TKTTF, and RRTTF races but susceptible to TRTTF and 

JRCQC races. ET-13A2 variety was susceptible to all 
virulent races tested but resistant to TTTTF race. Hailu et 
al. (2015) also reported that this wheat variety was 
susceptible to TTKSK and TRTTF at the seedling stage 
during the 2014 main cropping season. Kingbird variety 
was susceptible to TTTTF, TKTTF, and JRCQC races but 
resistant to TTKSK, TRTTF and RRTTF races whereas 
Ogolcho variety was resistant to TKTTF, TRTTF, RRTTF 
and JRCQC dominant races but susceptible to TTTTF and 
TKTTF races (Table 2).  

The seedling evaluation result indicated that most 
varieties were susceptible to race TTTTF. This might be 
due to the widest virulence spectrum of TTTTF race. 
Similarly, Lemma et al. (2014) reported TTTTF was more 
virulent race on durum wheat cultivars they tested. Pavon-

76 was susceptible (IT=3-) to all virulent races tested but 
resistant to RRTTF race. The susceptibility of Pavon-76 in 
the seedling stage was previously reported by Singh et al. 
(2007) and Hailu et al. (2015). Biqa variety showed 
resistant to TTTTF, TKTTF and RRTTF whereas 
susceptible to TTKSK, TRTTF and JRCQC races. Galil 
was resistant to TTTTF, TTKSK and RRTTF whereas 
susceptible to TKTTF, TRTTF and JRCQC races.

 

Table 2: Reactions of bread wheat varieties against dominant stem rust races at seedling stage in the greenhouse 

Varieties Seedling Reaction (IT) 

TTTTF TTKSK TKTTF TRTTF RRTTF JRCQC 

Danda’a 3- 3- 3- 3- 3- 3- 
Enkoy 3- 3 3- ;1+ ;1+ 3- 
Kakaba 3 3 3- 3- 3 3- 
Mitikie 3- 3- 3- ;1+ 2+ 3- 
Honqolo ;1+ ;1 ;1 ;1 ;1 ;1 
Huluka ; ; ;1 ;1 ;1 ;1 
ETBW-7638 3- 3- 3- 3- 3- 3- 
ETBW-9042 2- ;1 ;1 2 ;1 ;1 
ETBW-7956 ;1+ 3- ;1 ;1 ;1 ;1 
Laketch 3- 3- ;1 3- 3- 3- 
Dereselign 3 3 3- ; ;1 3- 
ETBW-9017 ;1+ 2- 1+ ;1 ;1 ;1 
Alidoro 3 3- 3- ;1+ ;1 3- 
Dilfiker ;1+ ;1 ;1 ;1 ; ;1+ 
Biqa 2+ 3- ;1 3- 2 3 
Hawi 3- 3- 2+ 3- 3- 3- 
Lemu ;1 3- ;1 ;1+ ;1 ;1 
Dashen ;1 ;1 3- ;1 ;1 3- 

Galema 3 3- 3- ;1 ;1 3- 
Ogolcho 3- ;1+ 3- 2 2 2- 
Kingbird 3- 2+ 3+ 2 ;1 3- 
Shorima ;1 ;1+ 3 ;1 ;1 3- 
ET-13A2 2 3- 3- 3- 3- 3- 
Hogana ;1 3- ;1 ;1 ;1 ;1 
Wabe  ;1 ;1+ ;1 ;1 ;1 ;1 
Pavon-76 3- 3- 3- 3- ;1+ 3- 
Millennium ;1 ;1+ ;1 ;1 ;1 ;1 
Kubsa 3 3- 3- 3 3- 3- 
KBG-01 3 3- 3- ;1+ 3- 3- 
K6295-4A 3- 3 3- ;1+ 3- 3- 
Digalu 3- ; 3 3- 3- 3- 
Hidassie 3- ;1 3- 3- 3- 3- 
Shehan 3- 3- 3 3- 3- 3 
Madawelabu 3- 3- 3- ;1 ;1 3- 
Galil 2 ;1 3- 3- ; 3- 
Mekelle II 3- 3- 3- 3- 3- 3- 
Mekelle III 3- 3- 3- 3- 3- 3- 
Mekelle IV 3 3 3 3 3 3- 
Mekelle I 3 3 3- 3 3- 3- 
McNair 3 3 3 3 3 3+ 

*The scale described by Stakman et al. (1962) with ITs ; 1, 2 considered resistant and 3, 4 considered susceptible. Negative (-) = smaller 
uredinia than the normal size and + larger than the normal uredinia. 
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Fig. 1: Percentage of 39 bread wheat (Triticum aestivum) varieties 

exhibiting a resistant and susceptible reaction to dominant stem 

rust races. 

 

Finally, KBG-01 and K6295-4A varieties were 

susceptible to all dominant races but resistant to TRTTF 

race. KBG01 is postulated to have Sr9a and this Sr gene is 

very susceptible to Ug99 (TTKSK) and its variants (Naod 

et al., 2005). According to Lemma et al. (2014), KBG01 

was susceptible at seedling stage but resistant at the adult 

stage during 2007/2008 main cropping season. This tells us 

there was adult stage resistance gene in this variety. Sr2 is 

a well-known and effective adult plant resistance gene 

(minor gene) that confers resistance against stem rust. The 

stem rust check McNair was susceptible to all races at the 

seedling stage in the greenhouse. Admassu et al. (2009) 

also reported a similar finding that McNair 701 (SrMcN) 

was susceptible to all of the races identified. 

Of the total 39 bread wheat varieties evaluated; 23, 22, 

15, 14, 14 and 11 were resistant to RRTTF, TRTTF, 

TTTTF, TTKSK, TKTTF and JRCQC races, respectively. 

Infection type coding resistance was ranging from (; - 

flecks) to (2+) were regarded as resistant whereby the 

frequent infection type mostly displayed was “;1” on the 

primary leaves of the seedling. On the other hand; 28, 25, 

25, 24, 17 and 16 varieties were susceptible to JRCQC, 

TKTTF, TTKSK, TTTTF, TRTTF and RRTTF races, 

respectively. Moreover, high frequency of 58.97% and 

56.41% of bread wheat varieties were resistance to RRTTF 

and TRTTF races, respectively, with low infection types 

ranging from (flecks) to (2+). The high frequency of 

susceptibility was 71.79% for JRCQC followed by TTKSK 

and TKTTF which made 64.10% of the evaluated varieties 

susceptible (Figure 1). 

In Ethiopia devising a breeding strategy to develop 

stem rust-resistant wheat varieties is valuable and will 

definitely contribute to the stability of wheat production in 

the country. Several efforts were made towards resistant 

cultivars development in the country and many bread wheat 

cultivars with various levels of rust resistance were 

released for production. However, most of the released 

bread wheat varieties succumb to stem rust soon after their 

release due to either introduction of exotic races or 

evolvement of new local races and changes in 

environmental factors (Singh et al., 2015; Alemu and 

Fininsa, 2016).   

According to Ambika and Meenakshi (2018), 

Changing temperature and rainfall patterns have 

encouraged the emergence of new stem rust races that 

overcome the currently resistant and popularly grown 

wheat varieties remain at constant stake of losing their 

resistance to it. In this study, none of the tested varieties 

were immune to stem rust infection. Out of the tested bread 

wheat varieties, some varieties recorded low infection 

types (fleck (;) to 2+). These could be due to these varieties 

carry effective race-specific or seedling stem rust resistance 

genes to the virulent races. Seedling stage resistance can be 

responsible for a large amount of the resistance to a 

particular race of a pathogen in their action and effective 

through all plant growth stages, it functions against certain 

stem rust races or biotypes but not against others (Babiker 

et al., 2009; Sheikh et al., 2017).  

Seedling resistance can be very powerful and can 

sometimes offer the plant near immunity against a specific 

race of the pathogen. This is the reason that seedling type 

of resistance has been used for years and is frequently very 

successful. However, in almost all cases the pathogen 

overcome effectiveness of the genes because of once a 

seedling resistance gene is discovered it is often deployed 

over a broad area, which exposes the gene to incredible 

amounts of inoculum (Hulbert and Pumphrey, 2014). Once 

a pathogen overcomes a seedling gene, use of the gene 

often becomes futile (Keane, 2012). 

There was no obvious way to predict the durability of 

seedling resistance genes, only time will tell if they are 

long-lasting. Since this type of resistance is race-specific 

and in most cases only one seedling gene is used, the 

pathogen will eventually overcome it. This is because of 

the ability of the pathogen to change by sexual 

recombination and mutation (Ayliffe et al., 2008; Hulbert 

and Pumphrey, 2014). Sexual recombination can occur in 

any areas where the alternate host (Berberry holstii) is 

present. It is evident that the alternate host (Berberry 

holstii) present in proximity to wheat production areas of 

Ethiopia and the pathogen is able to complete its life cycle 

in the country (Woldeab et al., 2016).  

Moreover, low infection types scored on some of the 

varieties evaluated against virulent races could be due to 

the presence of one or more major stem rust genes. This 

result is in agreement with Ogutu et al. (2017) who reported 

cultivars that exhibited low infection types at seedling stage 

could be either due to one or more of the stem rust genes or 

a combination that had similar infection type pattern 

towards the races. Major gene resistance/seedling 

resistance can offer complete protection and significant 

economic benefits to farmers. Therefore, these varieties can 

be used as sources of stem rust resistance when the aim of 

the breeding program is for the major gene (Cheruiyot et 

al., 2015). 

However, stem rust resistance at the seedling stage 

may not be indicative of the reaction at the adult plant stage 

because some genes are effective only at specific growth 

stages (Ogutu et al., 2017) and cultivars that exhibited high 

infection type may display minor gene resistance at adult 

plant stage. In the absence of all stage resistance gene 

means major gene resistance, varieties only with adult plant 

resistance will still be susceptible to stem rust at the 

seedling stage (Cheruiyot et al., 2015). Therefore, 

combining seedling resistance with adult plant resistance in 

the field will provide valuable indications to select resistant 

varieties. The recent experience in Ethiopia emphasizes the 

need for genes with broader resistance or for combinations 

of resistance genes that can confer a broader and more 

durable resistance (Zhang et al., 2017). Hence, this study 
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investigated that, from the tested bread wheat varieties at 

seedling stage against six virulent stem rust, seven of them 

showed infection type fleckof  (;) to 2 which was regarded 

as resistant. Those are Honqolo, Huluka, ETBW-9017, 

ETBW-9042, Dilfiker, Wabe, and Millennium. Despite 

these efforts, those resistant varieties may have the 

potential and were used as a source of resistant in the 

seedling stage. 

 

Summary and Conclusion 

Wheat (Triticum spp.) is a stable food crop for a 

billions of peoples worldwide. It is an excellent sources of 

nutrition and the most important cereal crop cultivated in 

Ethiopia. However, wheat stem rust pathogen have 

hindered and seriously threatening the production since the 

domestication of the crop. Its susceptibility to this pathogen 

poses a constant threat to sustainable production and hence 

food security in the study area. 

Six dominant races; TTTTF, TTKSK, TKTTF, 

TRTTF, RRTTF and JRCQC were inoculated on 39 bread 

wheat varieties at seedling stage in the greenhouse to 

evaluate their reaction responses. The results showed no 

complete resistance (zero infection type) observed among 

the bread wheat varieties evaluated at seedling stage as all 

varieties allowed lesion formation by the pathogen. Of the 

39 tested varieties, however, Honqolo, Huluka, ETBW-

9017, ETBW-9042, Dilfiker, Wabe, and Millennium 

showed resistance reactions (IT = fleck (;) to 2) to all 

virulent races. These resistance reactions implying the 

presence of seedling resistance genes towards all virulent 

races while Danda'a, Kakaba, Kubsa, Shehan, Mekelle I, 

Mekelle II, Mekelle III, Mekelle IV and ETBW-7638 

showed susceptible reactions (3- to 3+). Based on the 

findings of the resistant varieties at seedling stage obtained 

from this study, it is recommended for further utilization in 

wheat improvement programs. 

Conclusively, most of the tested bread wheat varieties 

do not have adequate resistances for dominant stem rust 

populations, indicating the need for incorporating more 

effective genes in to the target wheat varieties and also 

there is a need to regular evaluation of commercial 

varieties. Therefore, regular evaluation of commercial 

varieties is a critical issue to have information about their 

resistance effectiveness. 
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