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Twenty four bread wheat (Triticum aestivum L.) genotypes including one local and one standard check obtained from Kulumesa 

agricultural research center were evaluated for their yield and stem rust resistance at Mareko Woreda during 2021 cropping season. 

The treatments were assigned using randomized completely block design with four replications. Data were collected on yield, yield, 

yield components and disease. The ANOVA showed that the genotypes significantly (p<0.05) different in most of the traits 

considered in the study. The highest average yield recorded was 5215.8 kg/ha and the lowest yield was 2848.3 kg/ha from ETBW-

172640 and Ogolecho (the local check) respectively. Eighteen genotypes recorded above the grand mean (3788 kg/ha). Their 

reaction to stem rust ranges from resistance to highly susceptible. 70.8% were showed low rusting therefore could be suggested 

either for release to production or also could be used for stem rust resistance breeding. The best wheat genotypes have been 

further evaluated at different locations and years for their yield and disease resistance. 

Keywords: Disease, Genotype, Grand mean, Moderately resistance, Stem rust. 

 

Introduction 
Wheat is the most widely grown cereal crop globally and feeds 4.5 billion people in 95 developing countries Braun et al. (2010). The 

most common species grown are Triticum aestivum L. (Bread wheat) and Triticum turgidum var. durum L. (durum wheat). Bread 

wheat accounts for 95% of the total wheat consumed worldwide Randhawa et al. (2013). The development of improved varieties of 

bread wheat (Triticum aestivum L.) has always remained a focal point for wheat breeders all over the world Edwards (2001).  

Wheat is one of the strategic crops in Ethiopia, because of its role for food security, import Substitution and supply of raw material 

for agro-processing industry. Ethiopia is the third largest wheat producing country in Africa (CSA, 2018). Produced by 4.6 million 

smallholder farmers on 1.8 million hectares of land with an estimated annual production of 5.0 million tons at an average 

productivity of 2.92 t/ha which has been consistently increasing for the last 25 years, but much lower than the world average 3.3 

t/ha(CSA, 2018).  

Agronomic, morphological and phonological traits are very important for grouping wheat genetic resources and also are essential 

and useful for plant breeders seeking to improve existing germplasm by introducing novel genetic variation for certain traits into the 

breeding populations (Zarkti et al., 2010; Najaphy et al., 2012). 

Low productivity is partially attributed to the prevalence of wheat rust diseases, deficient in durable resistant variety. Among various 

biotic stresses, three rust diseases (stem rust, leaf rust and stripe rust) are the major threats to wheat production globally Murray 

(2009). Of the rusts, stem rust is a globally, in more than 60 countries Stubbs et al. (1985). Recently, stem rust has become a 

serious threat to wheat, especially in case of highly susceptible varieties; losses may escalate as high as 80% Beard et al. (2007). In 

Ethiopia, stem rust of wheat was first reported since the early 1940s, and the disease occurs regularly in midland areas. 

Under favorable environmental conditions, stem rust can cause yield losses of up to 100% in susceptible wheat varieties Roelfs 

(1985). The yield loss due to this disease is usually greatest if the disease becomes severe before the grain is completely formed, 

but yield losses are generally influenced by the resistance level of the cultivar grown, the weather conditions and the onset of the 

disease Roelfs (1985). The objective of this study was to evaluate the yield performance and stem rust resistance of advanced 

bread wheat genotypes from observation nursery trial. 

 

Materials and Methods 

Description of experimental material and design 
A total of twenty four bread wheat genotypes including two checks were evaluated for yield and stem rust resistance at Mareko in 

2021 cropping season. The genotypes were promoted from observation nursery trail based on different desirable traits. The planting 

materials were obtained from Kulumesa Agricultural Research Center. The genotypes were assigned in Randomized Complete Block 

Design (RCBD) with four replications. The plot area was 3 m2 (2.5 m × 1.2 m) and each plot consisted of six rows spaced 20 cm 
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apart. A 1.5 m distance was maintained between replication and 50 cm between plots used for the experiment. Fertilizers was 

applied at the rate of 150 kg/ha urea at the time of planting and tillering and 100 kg/ha NPS at the time of planting. 125 Kg/ha seed 

rate was used for the experiment. Seed and fertilizer was drilled uniformly by hand. Other agronomic management practice was 

carried out as per recommendations for all the treatments uniformly.  

 

Data collected and statistical analysis 

The major agronomic data:-plant height, spike length, number of tillers, seeds per spike, days to maturity, biomass, grain yield and 

other yield related traits were collected. Plant height, spike length, tillers per plants and seeds per spike were collected from five 

plants from the central four rows. Biomass and yield were measured from the entire four central rows.  

The stem rust assessment was made using the Modified Cobb’s scale (Peterson et al., 1948). The terminal severity was used to 

categorize the genotypes into resistant and susceptible groups. The severity was converted to coefficient of infection (ACI) values 

by multiplying the severity by constant values (Roelfs et al., 1992). The constant values are: R=0.2, MR=0.4, MS=0.8 and S=1. 

Based on the ACI values, the genotypes were categorized under four resistant groups: The first group was 0-10% severity 

(resistant), the second with severity 15-20% (moderately resistant), and the third with severity of 25-30% moderately susceptible 

whereas the rest were considered as susceptible. 

A significance test was adopted by analysis of variance (ANOVA) for Randomized Complete Block Design. The ANOVA was carried 

out using SAS Version 9.4 procedure. For factors showing significant effects, mean comparisons were made using Least Significance 

Difference (LSD) at 5% level of significance.  

 

Results and Discussion 
The genotypes showed significant differences (P<0.05) on collected parameters indicating the presence of adequate variability 

(Table 1). The physiological maturity of the genotypes ranges from 92.3 to 111.8 days after sowing. The shortest date of maturity 

(92.3 days) was recorded from Ogolecho genotype while the longest date of maturity (111.8 days) was recorded from ETBW-

172686 genotype. The average plant height of varieties ranged from 81.9 to 97.8 cm. In the present study the tallest plants were 

measured from ETBW-172777 genotype with 97.8 cm and the shortest plant height recorded were 81.9 cm from ETBW-174342 

genotype. Longov et al. (2014) reported the presence of significant (P<0.05) difference among five promising wheat varieties in the 

case of plant height. 

The average spike length per plants significantly differs among the genotypes and it ranges from 7.2 to 8.9 cm. ETBW-172777 

genotype recorded the tallest spike length of 8.9 cm while ETBW-172832 genotype recorded the shortest length of 7.2 cm. 

Significance differences in the number of productive tillers were observed among genotypes. The average number of productive 

tiller ranges from 2.2 (ETBW-172640) to 3 (ETBW-172686). Related range and mean was reported from the finding of Obsa (2014).  

There was significant variation in the number of kernels per spike and thousand kernel weights. The value of kernels per spike 

ranges from 33.1 (ETBW-120082) the smallest to 46.5 (ETBW-172687) the largest number of kernel per spike for the tested 

genotypes. The maximum thousand kernel weight recoded was 42.5 g (ETBW-172687) while the minimum was 25.9 g (Ogolecho). 

However, in contrast to this non-significant difference between genotypes for seed weight has also been reported (Khan et al., 

2011). 

The analysis of variance showed that there were significant (P<0.05) differences among bread wheat varieties on grain yield. The 

highest average yield recorded was 5215.8 kg/ha (ETBW-172640) and the lowest yield was 2848.3 kg/ha from Ogolecho varieties. 

The result is in line with Falaki et al. (2009) reported different responses of wheat varieties in respect to the yield and yield 

components examined and suggested that it could be due to their varied genetic composition and adaptation to the soil and climatic 

conditions under which the study was conducted. 

Stem rust severity ranges from 10% from resistance to 90% on susceptible varieties (Table 2). Out of 24 genotypes tested for stem 

rust resistance, 4 genotypes exhibited resistance reaction, 13 were moderately resistant, 5 were moderately susceptible and the 

remaining 2 were completely susceptible. The high level of stem rust severity was attributed to the susceptibility of many of the 

genotypes to stem rust.  

Table 1. Mean performance of Genotypes on collected parameters. 

Genotypes PH (cm) SL (cm) NT SS DTM TSW (g) GY (kg/ha) 

ETBW-174364 95.5 7.7 3.0 36.0 109.5 30.5 4001.7 

ETBW-172777 97.8 9.0 2.8 38.5 108.8 35.8 3672.8 

ETBW-120082 92.2 8.1 2.6 33.1 96.8 31.8 3354.1 

ETBW-172832 94.3 7.3 2.7 42.4 105.3 34.8 4866.5 

ETBW-172575 96.9 8.3 2.7 39.6 101.3 36.2 4711.5 

ETBW-172640 91.2 8.4 2.3 35.3 97.8 39.3 5215.8 

ETBW-172794 94.7 8.1 2.9 35.6 107.0 38.7 4954.1 

ETBW-172687 92.5 8.1 2.5 46.5 110.3 42.5 5158.8 

ETBW-172686 93.2 8.4 3.0 44.0 111.8 39.3 4282.3 

ETBW-172711 94.5 8.0 2.7 36.6 98.3 27.1 3336.3 
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ETBW-172719 93.0 8.7 2.8 39.5 97.5 28.9 3215.0 

ETBW-172625 90.8 7.9 2.8 41.1 110.8 34.8 4354.0 

ETBW-172657 91.1 7.5 2.8 41.8 111.5 35.3 5107.9 

ETBW-172653 88.3 7.9 2.6 40.8 107.3 40.9 4428.0 

ETBW-172711 89.2 8.1 2.7 43.4 110.0 38.3 4653.4 

ETBW-172642 88.7 8.4 2.5 44.9 99.8 39.1 4418.0 

ETBW-174342 81.9 7.6 2.3 36.1 99.5 33.2 4174.5 

ETBW-172712 85.7 8.3 2.7 42.1 111.0 34.9 4837.1 

ETBW-172726 93.1 7.6 2.8 36.6 107.0 38.2 4533.9 

ETBW 172628 88.7 8.4 2.5 36.1 106.5 40.0 4005.0 

ETBW-174420 83.3 7.8 2.5 38.0 98.5 35.4 4434.7 

ETBW-172638 88.2 8.2 2.7 43.3 104.5 37.3 5001.3 

Ogolecho 97.8 8.1 2.8 37.5 92.3 26.0 2848.3 

Kingbird 87.6 7.5 2.3 37.4 104.8 30.6 3365.2 

Mean 91.2 8.0 2.6 39.4 104.5 35.4 4288.8 

LSD (0.05) 5.6 0.6 0.6 10.1 8.6 5.1 411.3 

CV (%) 14.4 9.5 11.8 18.1 11.1 10.3 12.7 

 

 Table 2. Average stem rust severity of tested genotypes. 

Genotypes Stem Rust Severity ACI 

ETBW-174364 25MS 20 

ETBW-172777 10R 2 

ETBW-120082 50S 50 

ETBW-172832 10R 2 

ETBW-172575 35MSS 28 

ETBW-172640 30MS 24 

ETBW-172794 15MR 6 

ETBW-172687 15MR 6 

ETBW-172686 20MR 8 

ETBW-172711 20MR 8 

ETBW-172719 30MS 24 

ETBW-172625 20MR 8 

ETBW-172657 15MR 6 

ETBW-172653 20MR 8 

ETBW-172711 10R 2 

ETBW-172642 15MR 6 

ETBW-174342 20MR 8 

ETBW-172712 10R 2 

ETBW-172726 20MR 8 

ETBW 172628 20MR 8 

ETBW-174420 25MS 20 

ETBW-172638 25MRMS 8 

Ogolecho 90S 90 

Kingbird 15MR 6 

  

Conclusion 
Highly significant differences among wheat genotypes were observed on collected parameters. This suggests the importance of the 

assessment of genotypes under different parameters in order to identify better performing genotypes for particular breeding 

programs. Disease tolerant wheat genotypes are believed the main issues in wheat breeding agriculture research programs to 
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protect wheat plants from disease epidemics and thus from yield loss. From the results of this study, there were wheat genotypes 

better than both the local and standard checks interims of yield and disease resistance. Thus, among the 24 genotypes evaluated, 

70.8% were showed low rusting therefore could be suggested either for release to production or also could be used for stem rust 

resistance breeding in Ethiopia. The best wheat genotypes have been further evaluated at different locations and years for their 

yield and disease resistance. 

 

Funding 
This research was funded by Southern Agricultural Research Institute. 

 

Conflicts of Interest 
The authors declare no conflict of interest. The funders had no role in the study design; in the collection, analysis, or interpretation 

of data; in the writing of the manuscript, or in the decision to publish the results. 

 

Acknowledgments 
The author acknowledges the Southern Agricultural Research Institute and Worabe Agricultural Research Centre for financing this 

study and providing the facilities required. The author is also indebted to the staff of Worabe Agricultural Research Centre in general 

for their unreserved support in conducting the experiment. 

 

References 
Beard, C., Jayasena, K., Thomas, G., Loughman, R. (2007). Managing stripe rust and leaf rust of wheat. Department of Agriculture, 

Government of Western Australia. 

Braun, H.J., Atlin, G., Payne, T. (2010). Multi-location testing as a tool to identify plant response to global climate change. Reynolds, 

CRP (Ed), Climate Change and Crop Production, CABI, London, UK. 

CSA. (2018). Agricultural sample survey: Report on area and production of major crops, Central Statistical Agency, Addis Ababa, 

Ethiopia. 

Edwards, I.B. (2001). Hybrid wheat. In: Bonjean AP and WJ Angus (eds.), the World Wheat Book: A History of Wheat Breeding, 

pp:1019-1045. 

Falaki, A.M., Miko, S., Mohammed, I.B., Abubakar, I.U., Valencia, J.A. (2009). Evaluation of some improved bread wheat varieties at 

chiyako, Jigawa State, Nigeria. ARPN Journal of Agricultural and Biological Science, 4:40-43. 

Khan, M., Malik, T., Abbas, S., Abbas, Z., Khan, A., Malik, M., Asghar, S. (2011). Study of genetic variability and correlation among 

various traits of F5 wheat (Triticum aestivum L.) populations. International Research Journal of Agricultural Science and Soil 

Science, 1:344-348. 

Longove, A.M., Akbar, F., Baqa, S., Hidayatullah, S.A. (2014). Performance evaluation of different wheat varieties under agro-

ecological conditions of quetta (Balochistan). Journal of Biology, Agriculture and Healthcare, 4:39-43. 

Murray, G., Brennan, J. (2009). In: Barton editor. The current and potential cost from diseases of wheat in Australia. Council GARD, 

pp:1-70. 

Najaphy, A., Parchin, A., Farshadfar, E. (2012). Comparison of phenotypic and molecular characterization of some important wheat 

cultivars and advanced breeding lines. Australian Journal of Crop Science, 6:326-332. 

Obsa, C. (2014). Genetic variability among bread wheat (Triticum aestivum L.) genotypes for growth characters yield and yield 

components in Bore district, Oromia regional state. M.Sc. Thesis, Haramaya University, Haramaya, Ethiopia. 

Peterson, R.F., Campbell, A.B., Hannah, A.E. (1948). A diagrammatic scale for estimating rust intensity of leaves and stems of 

cereals. Canadian Journal of Research, 60:496-500. 

Randhawa, H.S., Muhammad, A., Curtis, P., John, M.C., Robert, J.G. (2013). Application of molecular markers to wheat breeding in 

Canada. Plant Breeding, 132:458-471. 

Roelfs, A.P., Singh, R.P., Saari, E.E. (1992). Rust diseases of wheat: Concepts and methods of disease management. Mexico, D.F.: 

CIMMYT, p:81. 

Roelfs, A.P. (1985). Wheat and rye stem rust. In A.P. Roelfs and W.R. Bushnell, (eds.) Cereal Rusts Vol. II; Diseases, Distribution, 

Epidemiology, and Control, Academic Press, Orlando, pp:301-328. 

Stubbs, R.W., Roelfs, A.P., Bushnell, W.R. (1985). The cereal rusts disease methodology manual. CIMMYT: Mexico, D.F., New York, 

USA, p:46. 

Zarkti, H., Ouabbou, H., Hilali, A., Udupa, S.M. (2010). Detection of genetic diversity in Moroccan durum wheat accessions using 

agro morphological traits and microsatellite markers. Africa Journal of Agricultural Research, 5:1837-1844. 

 

Citation: 

Shibeshi, S. (2022). Evaluation of advanced bread wheat (Triticum aestivum L.) genotypes for yield and stem rust resistance at 

Southern Ethiopia. Ukrainian Journal of Ecology. 12:17-20. 

 This work is licensed under a Creative Commons Attribution 40 License 

 

https://books.google.com/books?hl=en&lr=&id=EM_r7onFjqoC&oi=fnd&pg=PA115&dq=Multi-location+testing+as+a+tool+to+identify+plant+response+to+global+climate+change&ots=2PXgz2QVV3&sig=rC7tXpiW2PTo4fSQXmhyd1i2sas
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.499.5010&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.499.5010&rep=rep1&type=pdf
https://www.cabdirect.org/cabdirect/abstract/20123357857
https://www.cabdirect.org/cabdirect/abstract/20123357857
https://search.informit.org/doi/abs/10.3316/informit.054770544732860
https://search.informit.org/doi/abs/10.3316/informit.054770544732860
https://cdnsciencepub.com/doi/abs/10.1139/cjr48c-033
https://cdnsciencepub.com/doi/abs/10.1139/cjr48c-033
https://onlinelibrary.wiley.com/doi/abs/10.1111/pbr.12057
https://onlinelibrary.wiley.com/doi/abs/10.1111/pbr.12057
https://books.google.com/books?hl=en&lr=&id=GHOD3FOZRfAC&oi=fnd&pg=PR6&dq=Rust+diseases+of+wheat:+Concepts+and+methods+of+disease+management&ots=i-tlo-8XGC&sig=K5rJ_wwszhrg5GZADB3U3ZKCIgM
https://www.sciencedirect.com/science/article/pii/B9780121484026500092
https://www.researchgate.net/profile/Jawad-Al-Janabi/post/What-are-the-most-important-manuals-to-studying-isolation-identification-and-taxonomy-of-rust-fungi/attachment/59d6443a79197b807799f890/AS%3A447561283706880%401483718333123/download/Cereal+Disease.pdf
https://academicjournals.org/journal/AJAR/article-abstract/7BD805E35636
https://academicjournals.org/journal/AJAR/article-abstract/7BD805E35636

