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Registration of New Bread Wheat Variety (Gutu) for Mid to Highland 

Altitude Wheat Producing Areas of Ethiopia 

 
Abstract  
Wheat, a staple crop in Ethiopia, is constrained by biotic and abiotic stresses. Despite efforts to 

develop high-yielding, disease-resistant varieties, most have short agronomic life spans due to 

mainly yellow rust and stem rust diseases. Therefore, continuous breeding and selection is 

needed to identify new varieties with high yield potential, resistance to major wheat diseases, and 

adaptable to different climatic conditions. Thirty advanced bread wheat linestogether with 

standard and local checks were evaluated using row to column design in three replications at six 

and nine locations during 2021 and 2022 main season, respectively.Data such as days to 

maturity, plant height, yield, TKW, and test weight were taken. The yield data were exposed to 

statistical analysis. The new variety, EBW192345 (Kenya 

sunbird/2*Kachu/3/SWSR22T.B/2*Blouk#1//Wbll1*2/Kuruku) outyielded the standard check 

(Boru) and local check (Dandaá) by 25.43% and 51.9%, respectively. The new variety didn’t 

only outyielded the checks, but it exhibited better resistance to yellow and stem rust diseases and 

had better performances in 1000 Kernel weight and test weight compared to the other treatments 

including the checks. Based on two years multi-location data and performances on research plots 

and farmers’ fields, EBW192345 was released by the national variety release committee for 

commercial production in mid to highlands in Ethiopia during 2023.   
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1. Introduction 

Bread wheat (Triticum aestivum L. Genome BBAADD, 2n = 6x = 42), also known as common 

wheat, is an annual, predominantly autogamous species belonging to the Triticeae tribe of the 

grasses (Poaceae) family. This cereal is naturally polyploidy and domestically grown worldwide 

and plays an important role in agriculture [1, 2, and 3]. Wheat is a basic food for both the rich 

and the poor.  Accounting for over half of the food calories consumed globally wheat is a 
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primary source of nutrition for 36% of the world's population and is grown in 70% of the world's 

farmed areas [3]. This is likely because of wheat’s agronomic adaptability, ease of grain storage, 

and ease of converting grain into flour for making many different foods [4]. Bread wheat 

(Triticum aestivum, 2n = 6x = 42, AABBDD) is an introduced crop to Ethiopia but it is the 

dominant wheat type covering more than 90% of the total wheat production area in Ethiopia 

[5,6]. 

It is essential to accurately identify the cultivars grown by farmers for crop management, food 

security, and cultivar development and dissemination, among other things [7]. An understanding 

of the effects of environment, genotype and GEI is important at all stages of crop improvement 

as they have crucial effects on selection and cultivar adaptation in the sets of environments. So 

far, several varieties of bread wheat have been released for large-scale production in Ethiopia 

[6,8]. However, most of these are abandoned from production, due to susceptibility to new races 

of stem and yellow rusts diseases [9,10].Several factors such as varieties, low agricultural input 

utilization, environments, wheat rust, management practices, and their interactions affect bread 

wheat.Wheat production is on the rise, despite facing significant challenges such as ongoing 

disease epidemics, particularly rust and septoria [11, 12].Increasing yield is often considered a 

crucial factor in ensuring food security [13]. Wheat breeding plays a crucial role in developing 

high-yielding varieties that are resistant or tolerant to pests and diseases at both international and 

national levels [14]. Ethiopian wheat breeding programs use techniques such as introductions 

and selection, hybridizations, and selection to improve wheat plants. Developing and identifying 

high-yielding genotypes with broad adaptation and resistance to biotic and abiotic stress is a top 

priority for these programs. 

Advancements in wheat cultivation techniques have led to increased yields, resulting in a steady 

increase in worldwide wheat production without the need for expanding arable land [15].  

Population growth and changing consumer demands are driving the agricultural production 

systems. To meet the growing demand for food, especially in developing countries, wheat 

productivity must be increased over the next few decades as arable land area will not increase 

beyond current levels [16]. To overcome the obstacles that hinder the wheat sector and increase 

output and productivity, it is crucial to improve possibilities and reduce obstacles [17]. In 

Ethiopia, bread wheat improvement can be achieved by evaluating wheat germplasm for high-
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yieldandrust-resistannce in multi-environment trials [18]. To enhance farm profitability by using 

improved bread wheat technologies in Ethiopia, there is a need to develop climate smart varieties 

which are high yielding, rust resistant, and adaptable to low moisture areas in the country. The 

national wheat research program at Kulumsa Agricultural Research Center, Ethiopia works with 

other collaborating centers in developing and releasing bread wheat variety with wheat rust 

resistance, high grain yield, and satisfactory wheat quality.. Therefore, the objective of this paper 

is to describe and characterize the newly released bread wheat variety “Gutu” for commercial 

production for Midland to Highland areas of in the country. 

2. Materials and Method 

2.1 Study Materials and Experimental Sites 

In 2021, a total of 30 advanced bread wheat genotypes along with standard checks underwent 

evaluation at multiple locations including Debre-Markos, Holeta, Arsi-Robe, Sinana, Bekoji, and 

Kofale. The evaluation process continued in 2022 during the main cropping season at Bekoji, 

Kofale, Arsi-Robe, Chafe Donsa, Debre-Markos, Enawari, Holeta, Kulumsa, and Gonder. The 

experimental setup involved a row-column design with three replications. Following the 

evaluations, two candidate genotypes were selected from the initial 30 and subjected to variety 

verification trials, including testing against two check varieties. These verification trials took 

place at the specified locations, encompassing both on-station and on-farm trials (two on-farm 

trials at each location). The National Variety Verification Technical Committee meticulously 

assessed the trials and subsequently granted Gutu the committee's clearance for release. 

 

 

 2.2 Data Collection and Analysis  

Data were collected for days to 50% heading (DTH), days to 90% maturity (DTM), plant height 

(PHT), thousand kernel weight (TKW), hectoliter weight (HLW), and grain yield (GY). The 

analysis of variance was done to determine the significance of the differences among the bread 

wheat genotypes for the various agronomic traits. 
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2.3 Breeding Material 

The Gutu line, which was obtained from CIMMYT in Mexico for the 2019 cropping season, was 

carefully selected for national variety trials due to its exceptional potential for grain yield. Over 

two years, from 2021 to 2022, Gutu was evaluated alongside 30 other candidate wheat lines and 

two checks - 'Danda'a and Boru'. A comprehensive assessment of various agronomic features 

was conducted on Gutu, including screening for multiple wheat diseases, with a particular focus 

on rust resistance in hotspot locations of Ethiopia. This evaluation also encompassed testing for 

yield potential, agronomic traits, and genotype suitability under different climatic conditions in 

the Crop Protection Research's key location disease screening nursery trials. 

Following the rigorous assessment, Gutu emerged as the top bread wheat genotype and is 

scheduled for release in 2023. Notably, Gutu demonstrated distinctness, uniformity, and stability 

(DUS) qualities, and was found to be a high-producing, lodging-resistant, and disease-tolerant 

cultivar. As a result, it has been approved for widespread cultivation throughout the province of 

Ethiopia. Another high-performing genotype from the trials is also being advanced to undergo a 

variety of verification trials.  

3. Results and discussion 

3.1.  Varietal Evaluations and Yield Performance 

The mean yields of the genotypes are presented in Table 1.  The results indicated that the mean 

yields across the Ten environments ranged from 3.0 t/ha (Danda’a) to 4.70 t/ha EBW182767 The 

second-high yielder genotypes were Gutu(4.60 t/ha). The grand mean for all genotypes across 

the Ten environments was 3.5 t/ha. Due to high wheat rust pressure in Ethiopia, 

commercialvarieties lose their performancewithin a few years of commercial cultivation [19]. 

Furthermore, a wheat rust epidemic occurs in both the main season and off-season in the country.  

Therefore, providing farmers with new varieties of different backgrounds is crucial. The new 

high-yieldingvariety (Gutu) was developed from CIMMYT germplasms through several stages 

of evaluations and testing. Therefore, the results of multi-location trials showed that Gutuhad 

above-average grain yield across tested locations and years. The performance of 'Gutu’ was 

assessed in a national variety trial of the national bread wheat research program during 2021-

2022 wherein this line was tested as ' Gutu’. Based upon its superiority over checks the genotype 

along with other test entries and check varieties were evaluated for two years i.e.  2021 and 2022. 
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The outcome showed that there were significant differences in grain yield amongst bread wheat 

genotypes across test environments, suggesting that it may be possible to choose a genotype or 

genotype that performs effectively. The new variety EBW182767 has a significant yield 

advantage over the check, at various locations, including KF20BWOL, KU20BWOL, 

KU20BWPL, RA20BWPL, SN20BWPL, DM21BWNL, HL21BWNL, RA21BWNL, 

SN21BWNL, BE21BWNL, BE21BWPL, KF21BWPL, and KF22BWNL.The newly released 

variety Gutu has a 25.43% and 51.90% yield advantage over the standard checks Boru and 

Danda’a, respectively (Table 2). The relative instability of the genotypes acts the different 

environments. GEI effect was due to the differences in test locations and years. This indicates 

that there is a need to test genotypes across sites and years to find relatively stable genotypes 

across environments. It is a stable and adaptable wheat variety for different bread wheat-

growingmidland to highland agroecologies of Ethiopia (Table 1).  The recently released variety 

'Gutu‘surpassed standard checks in terms of grain yield, proving the broad adaptability of the 

genotypes. 
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 Table 1. Mean grain yield (t/ha) performance of 10 genotypes and 2 checks tested from 2020 to 2022 cropping seasons 

20BWPLRB= Robe Arsi 2020; 21BWNLRB= Robe Arsi 2021; and 22BWNLRB = Robe Arsi 2022; 20BWOLKU=Kulumsa 2020; 

20BWPLKU=Kulumsa 2021; and 22BWNLKU= Kulumsa 2022; 21BWNLHL=Holeta 2021; 22BWNLHL= Holeta 2022, 

22BWNLGD= Gonder 2022; 22BWNLEW=Enawary 2022; 22BWNLCD= Chefedonsa 2022, 21BWNLBE= Bekoji 2021; 

22BWNLBE= Bekoji 2022; 20BWOLKF=Kofele 2020; 21BWPLKF = Kofele 2021; 20BWPLSN = Sinana 2020.   
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1 Gutu 2.3 2.9 4 2.6 3.2 4.4 3.3 4.2 5.4 4.7 4.4 5.2 4.4 6.9 6.7 5.2 4.6 7.1 5.2 3.1 5.9 4.6 

2 EBW182767 3.5 4 4.5 2.4 2 5 3.8 4 4.3 4.3 4.2 4.2 5.2 6.6 6.7 5.5 5.9 7.6 5.3 4.4 6.2 4.7 

3 EBW192022 1.5 2.5 2.7 2.1 1.6 4 2.4 3.5 4 2.9 3.3 3.3 3.3 1.6 4.6 5.2 4.2 6.6 4.3 2.2 3.9 3.3 

4 EBW192387 2.2 2.9 2.8 2 2.3 3.6 1.7 3.5 4.2 2.4 2.5 2.9 3 2.3 5.1 5 3.5 6.5 4.3 1.8 4.1 3.3 

5 EBW182981 2.7 3.2 3.6 2.1 3 3.9 2 3.7 4.3 2.3 2 2.2 2.8 2.6 5.5 4.8 3.4 6.8 4.5 2.1 4.7 3.4 

6 EBW192874 1.5 2.6 3.9 2.1 1.5 4.9 2.6 3.3 3.4 2.5 2.4 2 3.6 1.6 5.1 5.3 5 7.2 5.2 3.3 5.2 3.5 

7 Boru 2.3 3.3 3.9 1.9 1.1 4.9 2.6 3.2 3 2.4 2.4 1.9 3.7 1.3 5.3 5.4 5.8 7.4 5.2 3.8 5.5 3.6 

8 EBW192873 0.5 1.8 3.8 2.4 1.7 4.4 2.3 3.4 3.7 2.4 2.2 2 3 1.7 5.3 5.2 3.6 6.9 5.2 2.5 5.1 3.3 

9 EBW192140 2.3 3.2 4 2 2.4 4.8 2.4 3.3 3.7 2.3 2 1.8 3.2 2 5.1 5 4.6 7.3 5 3.2 5.4 3.6 

10 EBW183001 0.8 2.3 3.7 1.3 3 5 2.5 2.5 3.5 2.8 2.4 2.3 3.6 1.7 3.1 4.7 5 6.5 5.3 3.7 5.5 3.4 

11 EBW182999 1.9 2.9 3.4 1.3 3.4 4.5 2.2 2.8 3.8 2.4 2.1 2.2 3.1 1.7 3.2 4.5 4.5 6.4 4.7 3 4.9 3.3 

12 Danda'a 3.5 3.9 2.4 1.7 1.3 4 1.8 3.2 3.2 1.3 1.8 1.6 3.1 1.3 4 5 4.9 6.6 3.5 2.1 2.8 3.0 

Mean 2.2 3.1 3 1.5 1.7 4.4 2.3 3.3 3.8 2.5 2.2 2.3 3.7 3.2 5.2 5.2 4.7 7 4.9 3 5 3.5 

Genetic Variance 0.8 0.4 0.9 0.3 1 0.5 1.3 0.4 0.8 1.2 1.1 1.7 0.8 4 1 0.1 1 0.2 0.3 0.8 0.9 0.9 

Error Variance 0.9 0.5 0.2 0.2 0.1 0.4 0.2 0.5 0.3 0.1 0.1 0.8 0.4 0.3 0.2 0.5 0.5 0.3 0.5 0.2 0.4 0.4 
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Table 2. Relative yield advantages of the candidate varieties over the standard checks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20BWPLRB, 21BWNLRB and 22BWNLRB = Robe Arsi, 20BWOLKU, 20BWPLKU and 

22BWNLKU= Kulumsa, 21BWNLHL, 22BWNLHL= Holeta, 22BWNLGD= Gonder, 

2BWNLEW=Enawary, 22BWNLCD= ChefeDonsa, 21BWNLBE, 22BWNLBE= Bekoji, 

20BWOLKF, 21BWPLKF = Kofele, 20BWPLSN = Sinana 

SN Environment  GUTU YLD adv. to Boru YLD adv. to Danda'a 

1 KF20BWOL 2.3 0.00 -34.29 

2 KU20BWOL 2.9 -12.12 -25.64 

3 KU20BWPL 4.0 2.56 66.67 

4 RB20BWPL 2.6 36.84 52.94 

5 SN20BWPL 3.2 190.91 146.15 

6 DM21BWNL 4.4 -10.20 10.00 

7 HL21BWNL 3.3 26.92 83.33 

8 RB21BWNL 4.2 31.25 31.25 

9 SN21BWNL 5.4 80.00 68.75 

10 BE21BWNL 4.7 95.83 261.54 

11 BE21BWPL 4.4 83.33 144.44 

12 KF21BWPL 5.2 173.68 225.00 

13 BE22BWNL 4.4 18.92 41.94 

14 KF22BWNL 6.9 430.77 430.77 

15 RB22BWNL 6.7 26.42 67.50 

16 CD22BWNL 5.2 -3.70 4.00 

17 DM22BWNL 4.6 -20.69 -6.12 

18 EW22BWNL 7.1 -4.05 7.58 

19 GD22BWNL 5.2 0.00 48.57 

20 HL22BWNL 3.1 -18.42 47.62 

21 KU22BWNL 5.9 7.27 110.71 

 Overall mean 4.6 25.43 51.90 
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3.2.Morphological descriptions of the new bread wheat variety 

The Variety Gututook approximately 69.3 days to head and 121.3 days to mature (Table 3). The 

number of days to flowering was earlier than Boru and local check Danda’a by one and six days 

respectively. The Variety Gutuwas relatively Shorter than the standard varieties in Boru and 

local check Danda’a.When compared to the other two varieties, the seeds of this new variety 

were bigger. Comparing theGututo checks Boru (37.6 g), and Danda'a (32.7 g), the GUTU has 

more thousand kernels weight (39.6 g).Gutu had a 5.05%, and 17.42%, TKW advantage over 

Boru, and Danda’a, respectively. Additionally, it had higher HLW than Boru and Danda’a (Table 

3). Instead of checks, the Gutuvariety had bold seeds. It outperformed Boru and Danda’a, in 

terms of HLW by 2.6%, and 6.95%, respectively.It possesses a high plant stand, good tillering 

ability, resistance to lodging, an erect growth habit, large ears, amber seeds that are deep green at 

the vegetative stage, and other desirable traits. 

 

Table 3. Mean performance of some important agronomic traits of 10 genotypes and 2 

checks tested from 2020 to 2022 trial seasons 

SN Genotype DTH (days) DTM (days) HLW (kg/hl) PHT (cm) TKW( gm) 
1 Gutu 69.3 121.3 69.1 84.2 39.9 
2 EBW182767 72.2 122.3 71.7 93.7 39.9 
3 EBW192022 73.1 118.7 67.9 84.1 34.4 
4 EBW192387 72.1 116.7 66.6 86.3 33.3 
5 EBW182981 68.2 116.0 70.0 87.5 32.9 
6 EBW192874 67.1 120.7 68.9 82.5 36.7 
7 Boru 70.6 122.3 67.3 92.1 37.6 
8 EBW192873 67.5 116.0 67.5 85.7 35.7 
9 EBW192140 70.6 120.7 70.5 86.2 37.8 
10 EBW183001 65.0 115.7 70.3 82.5 34.9 
11 EBW182999 66.4 116.3 70.9 84.7 36.1 
12 Danda'a 75.4 119.0 64.3 98.9 32.7 
 Mean 69.8 118.8 68.7 87.4 36.0 
 SEM (+/-) 3.1 2.6 2.1 5.0 2.5 
DTH=Days to heading; DTM=Days to maturity; PHT=Plant height; TKW=Thousand kernel 
weight; HLW=Hectoliter weight; YLD=Grain Yield 
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3.3 Agronomic and Morphological Characteristics of the Advanced Genotype Gutu 
 
The high-yieldingvariety Gutuwas adapted to midland to highland agroecologies ofEthiopia, 

which ranges from 1900-2780 m.a.s.l. It gives a better yield under 640-1290 mm of rainfall. 

Annually. It took 69.3 days to head and 121.3 days to maturity (Table 4). Gutuwas the best-

adapted variety with a stable yield in Ethiopia. 

 

Table 4: Morphological and descriptions of candidate bread wheat genotype Gutu 

SN  Morphological Description Types Types 

1 Growth habit  Intermediate 

2 Auricle color  White 

3 Leaf waxiness  Weak 

4 Ear density  Dense 

5 Ear color  White 

6 Ear shape  Slightly clavate 

7 Glume hairiness  Absent 

8 Spike length  Long 

9 Seed color  White 

10 TKW (g)  39.9 

11 HLW (kg/hl)  69.1 

12 GY (t/ha)  4.60 

 
3.4 Major Diseases Reaction 

The mean reactions of advanced genotypes and checks to rust diseases of wheat are presented in 

Table 5. Stem and yellow rusts caused by Puccinia sp. are major production constraints which 

could cause total yield losses in Ethiopia [20]. The resistance level of thenewly released bread 

wheat variety was better than the standard and the local checks. The incidences of wheat rust 

disease differ from year to year and testing sites [21]. conditions for the disease pressure [22].In 

this study, high yellow and stem rust rates were recorded for most of the genotypes at each 

experimental site. The findings indicate that the yield potential of the genotypes was influenced 

by the disease pressure at each location. Hence emphasis should be given to resistance to these 
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diseases during wheat genotype selection or screening for yield at the respective location. 

Genotypes Gutu relatively showed lower severity rates at each testing environment. 

The standard check, Boru variety showed moderately susceptible to stem, yellow rust, and 

Septoria disease while the local check Danda’a showed susceptible reaction to yellow, Stem rust, 

and Septoria disease(Table 5).The recently developed bread wheat varieties are comparable to 

the Danda'a and Boru in terms of leaf rust disease. The candidate variety Gutuwas moderately 

resistant to stem, yellow rust, Leaf rust, and Septoriadiseases (Table 5). Therefore, the 

development of new rust-resistant varieties will provide an excellent chance for producers of 

wheat in areas with limited resources. 

Table 5:  Disease summary for newly released variety and checks 

Diseases/insects and other hazard Gutu Boru(St. Check) Danda’a(St. Check) 

Stem rust (%+ reaction) 10MRMS 40MS 50MS 

Yellow rust (%+reaction) 5RMR-5MR 30MSS 40MRMS 

Leaf rust (%+ reaction) 0 0 0 

Septoria (0-9) 3 5 5 

3.5. Variety maintenance 

The goal of seed maintenance is to create new breeder seed lots with the same genetic makeup. 

Once the variety has been released to the public, it is the breeder's responsibility to preserve it. In 

ear-rows, wheat plants that represent the variety are grown under careful supervision. Row plots, 

or small plots, are where plants from particular rows are collected and grown. Consequently, it is 

the responsibility of the wheat breeder at the Kulumsa Agriculture Research Institute to maintain 

the variety. 
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Fig. 1. The seed of the new variety Gutu 
 
4. Conclusion  

Increasing the production of foodstuffs in developing countries against the background of rapid 

population growth, widespread food shortage, malnutrition and the destruction of the natural 

resource base remains important for the future. Therefore, there is a need to intensify crop 

production through the application of relevant innovations including better crop varieties adapted 

to varying agroecological conditions and socioeconomic set-ups. The development of cultivars or 

varieties, that can be adapted to a wide range of diversified environments, is the ultimate goal of 

plant breeders in a crop improvement program. A successful variety must produce a high yield in 

favorable environments and still should produce an acceptable yield under less favorable ones. In 

general, both yield and stability of performance should be considered simultaneously to take 

advantage of the useful effect of GE interaction and to make a selection of the variety more 

precise and refined. Gutu was the best-yielding bread wheat variety. It is stable in grain yield 

performance over locations and years. It was resistant to major wheat rust diseases that prevailed 

in the growing areas. Farmers also preferred the variety for its superior performance over the 

existing local variety, which is manifested by better grain yield, and disease resistance. Likewise, 

the variety has a white grain color and it has good general acceptance for bread with high 

quality.Hence, Gutu was verified and officially released for midlands wheat-growing areas of 

Ethiopia in 2024. Comment [T29]: Need revision. It is better if it 
focuses only on the current findings than the 
general  truth. 
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