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ABSTRACT

Identifying improved crop varieties is crucial for Ethiopia's diverse agroecologies, as different crops
respond differently. To meet food grain demand, stable, high-yielding genotypes and resistance to
diverse factors are needed. Conducting trials in multiple locations is essential. Multi-location trials in
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Ethiopia from 2020-2021 involved 75 advanced bread wheat genotypes across 13 environments.
The finest genotype, exhibiting high grain yield and stability, was selected based on its performance
across different locations. In comparison to the Control Ogolcho, Hawi, Kakaba, Kingbird, Deka,
Abay, Dursa, Balcha, and EBW192369, Asgori demonstrated significantly improved agronomic
characteristics and enhanced yield by 121.6%, 53.9%, 29.6 %, 29.2%, 14.8%, 13.6%, 9.6%, 5.3%,
and 4.1%, respectively. The newly chosen and released genotype, named Asgori, with the pedigree
of MUTUS*2/HARIL#1/3/SWSR22T.B./2*BLOUK#1//WBLL1*2/KURUKU/4/MUTUS*2/HARIL#1, was
officially developed by the Kulumsa Agricultural Research Center, Ethiopia Institute of Agricultural
Research in 2023. Asgori is a widely adaptable, high-yielding, medium, erect cultivar with excellent
end-use qualities. It is resistant to leaf rust, yellow rust, and stem rust, and has been approved for

cultivation under rain-fed conditions.

Keywords: Adaptable; asgori; genotype; high yielding; improved; rust.

1. INTRODUCTION

Bread wheat (Triticum aestivum L. Genome
BBAADD, 2n=6x=42), is an annual,
autogamous species in the Triticeae tribe of the
grass’s (Poaceae) family. Bread wheat, the most
important cereal grain, is widely grown globally.
Wheat plays a significant role in food security
and global market share, with Ethiopia being a
major wheat-producing country. This cereal is
polyploidy in nature and domestically grown
worldwide and plays an important role in
agriculture [1-3]. Wheat is a basic food for both
the rich and the poor. It accounts for over half of
the food calories consumed globally and a
primary source of nutriton for 36% of
the world's population and is grown in
70% of the world's farmed areas [3]. It provides
nearly 20% of the world's calories Randhawa et
al., [4] and daily proteins to 4.5 billion people
[5,6].

Hexaploidy wheat (Tritcum aestivum L.) and
tetraploid wheat (Triticum durum Desf.) now
account for around 95% and 5% of the world
production, respectively [7]. Wheat is a high-
yielding crop that is easy to store and is very
adaptable to different climates [7]. From
the most primitive form of wheat to the species
currently grown, these and other desirable
characteristics have been selected and
developed by human societies since ancient
times [8,9].

Wheat is a crucial crop for Ethiopia's growing
population, providing protein and energy as a
vital food security resource [10]. Biotic and
abiotic factors limit wheat productivity. The
development of stable and high-yielding
genotypes combined with resistance to diverse
abiotic and biotic factors will be necessary to
meet the demand for food grain in the nation.

The availability of genetically diverse wheat
genotypes is crucial for developing new wheat
varieties that are both high-yielding and
resilient to stress [10]. Therefore, the multi-
location trial is a key solution for selecting
stable and best-performing genotypes in
different environments [11,12]. The grain vyield
and its related trait were determined
by the genotypic potential (G), environmental

effect (E), and the genotype x environment
(G x E) interaction. Evaluation of wheat
genotypes under various environments is
crucial for testing performance stability and
adaptations [13]. Bread wheat  vyield
enhancement has been achieved through
adaptable, high-yielding, and rust-resistant

genotypes [13].

Wheat breeding has a long history, of utilizing
new technologies and interdisciplinary
approaches for efficiency. Proof of concept is
crucial before changing breeding pipelines. The
varieties under production, which significantly
contribute to higher production and eventually to
the livelihood improvement of the farming
community and raw materials for industries, have
been released/registered with this practice.
Wheat productivity, production, and the area it
covers all increase over time as a result of the
favorable opportunities that exist. However,
several obstacles contribute to the country's
slower development of wheat output and
productivity [14]. To improve the wheat sector,
it is crucial to take action to increase
possibilities and reduce obstacles. This
study examines the overall performances of
the recently developed and released
bread wheat variety Asgori intending
to play a significant role in filling the variety
out of the production in the country and to
exploit its wheat production capacity for end-
users.
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2. MATERIALS AND METHODS

2.1 Study Materials and Experimental
Sites

The wheat variety "Asgori" was carefully chosen
from the 2019 Elite for Ethiopia trials obtained
from CIMMYT in Mexico for the 2019 cropping
season. It was selected based on its exceptional
characteristics, including high vyield potential,
drought tolerance, and resistance to various
plant diseases such as leaf rust, yellow rust, and
stem rust. Due to its impressive yield potential
and rust resistance, the "Asgori" variety was
directly included in national variety trials using a
fast-track method.

A total of 75 advanced bread wheat genotypes
and standard checks were rigorously tested
under national variety trials for two consecutive
years, from 2020 to 2021, at various locations
including Asasa, Alem Tena, Ambo, Dhera,
Kulumsa, Melkasa, Goro, and Sirinka. The
genotypes were arranged in a row-column
experimental design, with specific plot sizes and
uniform agronomic management practices. Data
were collected for various traits such as days to
heading, days to maturity, plant height, thousand
seed weight, hectoliter weight, grain yield, and
disease resistance. To evaluate these genotypes
for yellow and stem rust diseases, they have
been planted at two hot spot areas Meraro and
Debreziet for yellow and stem rust respectively.
The data for yellow rust from the Meraro site and
stem rust from Debreziet were collected from hot
spot areas by observing the spore severity on the
leaf surfaces of each genotype. A 0-9 scale was
used to take notes on the rust diseases.

Following comprehensive analysis, the "Asgori"
genotype stood out in terms of agronomic
performance, disease resistance, and quality
parameters. As a result, it was selected and
verified on farmers' fields alongside two standard
checks, Abay and Kakaba, in 2022. After
evaluation and proposal by the National Variety
Release Committee and farmers, the "Asgori"
variety is set to be officially registered as a
commercial variety in 2023. This marks a
significant  milestone in the agricultural
landscape, as "Asgori" is poised to contribute to
the country's agricultural productivity and
resilience.

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), grain yield (GY), and stem rust
(Sr). The analysis of variance was done to
determine the significance of the differences
among the bread wheat genotypes for the
numerous agronomic traits.

3. RESULTS AND DISCUSSION

3.1 Varietal Evaluations and Yield

Performance

A recently released variety with the pedigree
names MUTUS*2/HARIL #1/3/SWSR22T.B./
2*BLOUK#1//WBLL1*2/KURUKU/4/MUTUS*2/H
ARIL #1 has been awarded the commercial
name Asgori. CIMMYT was the source of that.
The performance of ‘Asgori’ was assessed in
a national variety trial of the national bread wheat
research program during 2020-2021 wherein this
line was tested as ‘Asgori’. Based upon its
superiority over checks the genotype along with
other test entries and check varieties were
evaluated for two years i.e. 2020 and 2021. 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
genotypes' average grain yield in the 13
environments was 4.34 t/ha, with values ranging
from 1.96 t/ha (Ogolcho) to 4.34 t/ha Asgori
(Table 1). ‘Asgori’ showed a superior and stable
yielding ability under timely sown conditions at
various locations in Ethiopia over the two years
(Table 1). The recently released variety " Asgori
" surpassed standard checks in terms of grain
yield, proving the broad adaptability of the
genotypes. The newly released variety Asgori
has a 121.6%, 53.9%, 29.6 %, 29.2%, 14.8%,
13.6%, 9.6%, 5.3%, and 4.1%, yield advantage
over the Control Ogolcho, Hawi, Kakaba,
Kingbird, Deka, Abay, Dursa, Balcha, and
Candidate genotypes EBW192369 respectively
(Fig. 1). Crop yields have to increase to provide
food security for the world’s growing population.
To achieve these vyield increases there
will have to be a significant contribution from
genetic gains made by conventional plant
breeding. It is a stable and adaptable
wheat variety for different bread wheat-growing
lowland to midland agroecologies of Ethiopia
(Table 1). The recently released variety 'Asgori’
surpassed standard checks in terms of grain
yield, proving the broad adaptability of the
genotypes.
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Table 1. Mean grain yield of tested genotypes

Genotype 20AA 20AT 20DR 20KU 20MK 21AA 21AB 21AT 21DR 21GR 21KU 21IMK Mean
Atlas 3.98 3.06 6.32 1.79 3.63 3.24 4.16 2.88 2.99 2.15 3.09 2.36 3.30
Balcha 8.00 2.87 5.84 3.11 2.35 6.00 3.87 3.04 4.02 1.37 6.89 2.25 4.13
BW120086 4.68 291 5.59 2.33 2.64 4.31 3.61 2.66 3.09 1.96 4.15 2.13 3.34
BW120104 2.59 3.07 5.45 2.01 2.46 3.65 3.69 2.74 3.15 2.07 2.61 2.17 2.97
BW120105 2.15 3.00 5.20 1.79 2.03 3.26 3.76 2.68 2.95 1.79 2.28 1.94 2.74
Deka 7.09 2.83 5.81 2.52 2.58 5.05 3.59 2.71 3.25 1.92 5.47 2.22 3.75
BW120101 4.21 2.43 5.04 2.04 1.77 2.84 3.48 2.12 1.82 1.64 3.15 1.45 2.67
BW120106 3.31 2.70 4.95 2.00 1.83 3.78 3.66 2.71 3.29 1.61 2.78 1.89 2.88
BW120109 2.34 2.80 5.67 1.71 2.82 2.52 4.00 2.66 2.71 1.97 1.84 2.01 2.75
BW120110 5.75 3.15 5.82 2.75 2.39 5.00 3.82 2.95 3.69 1.79 5.04 231 3.71
BW120111 6.23 3.21 6.05 2.72 3.23 4.71 3.82 2.81 3.27 1.90 5.22 2.27 3.79
BW120115 3.48 2.53 5.43 1.70 2.37 2.48 3.85 2.38 2.12 1.69 2.58 1.66 2.69
BW120116 1.45 2.52 4.67 1.59 1.41 2.54 3.74 2.53 2.85 151 1.23 1.60 2.30
BW120118 2.26 3.28 5.79 1.82 2.59 2.72 4.28 2.93 3.21 1.75 2.01 2.10 2.90
BW120125 1.89 2.62 511 1.56 2.15 2.89 3.88 2.67 3.00 1.62 1.93 1.82 2.60
BW120126 2.58 2.88 5.43 2.14 2.34 3.11 4.16 2.87 3.24 1.45 2.59 1.91 2.89
BW120135 4.89 3.18 6.41 2.49 3.57 3.68 4.03 2.72 2.74 2.09 4.39 2.26 3.54
BW120137 2.43 2.80 5.30 1.87 2.19 2.96 3.91 2.65 2.92 1.64 2.37 1.84 2.74
BwW120149 2.07 2.68 5.27 1.67 2.45 2.59 3.86 2.52 2.55 1.71 2.04 1.76 2.60
BW120152 3.59 2.56 4.77 1.98 1.17 2.89 3.90 251 2.79 1.04 2.73 1.40 2.61
BW172060 5.64 3.25 6.16 2.15 2.83 4.15 4.07 2.94 3.40 1.88 4.35 2.32 3.60
BW172600 6.46 3.37 6.64 2.32 3.80 3.95 411 2.79 2.78 2.08 5.00 2.34 3.80
BW172604 5.48 3.06 6.05 2.07 3.60 4.02 3.79 2.65 2.95 2.06 4.43 2.19 3.53
BW172608 6.70 4.06 7.23 2.25 4.60 4.67 4.25 3.11 3.49 2.39 5.67 281 4.27
BW172619 5.71 3.40 6.35 2.39 3.41 4.25 3.97 2.83 3.08 2.06 4.81 2.36 3.72
BW172620 5.92 3.29 6.32 2.57 3.00 4.35 4.17 2.96 3.29 1.74 5.10 2.29 3.75
BW172627 5.52 3.13 5.97 2.18 2.69 4.36 3.83 2.83 3.36 2.00 4.37 2.30 3.55
BW172709 5.37 2.98 6.08 2.30 3.09 4.09 3.75 2.62 2.67 2.08 4.62 2.19 3.49
BW172713 4.97 2.68 5.48 1.93 2.39 3.97 3.60 2.57 2.82 1.90 3.83 2.00 3.18
BW172714 5.09 3.09 5.79 2.02 2.78 4.46 3.70 2.75 3.21 2.00 441 2.24 3.46
BW172771 5.85 3.61 6.31 2.13 3.47 4.09 3.88 2.73 2.88 2.15 4.62 2.32 3.67
BW172779 5.87 3.84 6.98 2.31 3.90 4.62 4.43 3.27 3.67 2.05 5.32 2.73 4.08
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Genotype 20AA 20AT 20DR 20KU 20MK 21AA 21AB 21AT 21DR 21GR 21KU 21IMK Mean
BW172797 5.23 3.32 6.57 1.95 3.62 4.57 4.00 2.99 3.43 2.28 4.84 2.61 3.78
BW172803 5.52 3.55 6.95 2.74 4.06 3.83 4.41 3.00 3.03 2.02 4.94 2.47 3.88
BW172827 6.10 3.65 6.61 2.27 3.76 4.45 4.22 3.07 3.52 1.98 5.07 2.51 3.93
BW172828 5.58 3.18 6.47 2.58 3.62 4.59 417 3.06 3.50 1.90 5.17 2.46 3.86
BW172831 6.68 3.52 6.47 2.67 3.28 4.31 4.09 2.81 3.00 1.85 5.51 2.26 3.87
BW174102 5.07 3.65 6.53 2.26 3.21 3.88 4.30 3.03 3.27 1.96 4.30 2.43 3.66
BW174116 7.04 3.85 7.12 2.33 4.39 4.29 4.13 2.89 2.92 2.42 5.47 2.65 4.13
BW174302 3.63 3.30 6.27 1.99 3.13 3.10 4.40 2.97 3.15 1.77 3.23 2.22 3.26
BW174334 4.49 3.42 6.43 1.72 3.10 4.68 4.13 3.10 3.50 1.98 4.96 2.54 3.67
BW174371 3.51 3.05 5.97 2.04 2.99 3.28 4.00 2.74 2.81 2.00 3.15 2.16 3.14
BW174374 2.56 2.75 6.04 1.55 3.31 2.79 4.05 2.76 2.79 2.20 2.23 2.24 2.94
BW174388 3.19 2.60 5.90 1.76 2.76 3.15 3.96 2.73 2.84 2.06 2.78 2.16 2.99
BW174389 4.62 3.06 5.63 2.12 2.48 3.84 3.81 2.72 3.03 1.82 3.68 2.07 3.24
BW174413 3.84 3.00 5.61 1.93 271 3.54 3.95 2.81 3.16 1.79 3.08 2.08 3.13
BW174425 2.20 3.06 6.39 l1.61 3.84 3.01 3.90 2.75 2.59 2.71 2.27 2.53 3.07
EBW192349 5.55 3.44 6.68 2.37 3.88 5.10 4.04 3.17 3.64 2.30 5.26 2.79 4.02
EBW192350 7.54 3.37 6.52 2.86 3.55 6.08 3.91 3.17 4.00 2.02 6.78 2.71 4.38
EBW192351 6.06 3.04 6.10 2.94 3.01 5.29 3.84 2.98 3.65 1.88 5.69 2.42 3.91
EBW192352 5.44 3.24 6.14 2.52 2.99 4.86 4.02 3.07 3.73 1.86 4.99 2.44 3.78
EBW192353 7.26 3.09 6.04 2.73 271 4.81 3.87 2.78 3.27 1.70 5.78 2.16 3.85
EBW192357 5.01 2.38 5.00 2.67 1.86 4.86 3.56 2.75 3.64 1.45 4.50 1.92 3.30
EBW192360 6.65 291 5.46 3.04 2.28 5.15 3.75 2.84 3.61 1.40 5.56 2.02 3.72
EBW192361 5.55 2.94 5.54 2.13 2.25 4.61 3.63 2.71 3.23 1.79 4.65 2.09 3.43
EBW192363 3.91 3.56 6.37 2.42 3.31 3.70 4.30 3.08 3.40 1.97 3.60 2.44 3.51
EBW192364 5.53 3.038 6.09 2.62 2.76 4.70 4.14 3.13 3.84 1.71 4.80 2.39 3.73
EBW192369 6.08 3.72 6.47 3.12 3.32 5.75 3.98 3.21 4.00 2.02 6.11 2.72 4.21
EBW192370 6.26 2.73 5.51 2.72 2.20 5.02 3.64 2.85 3.64 1.77 4.81 2.21 3.61
EBW192371 5.77 2.46 5.34 2.70 1.68 4.70 3.82 2.82 3.50 1.33 4.89 1.94 3.41
EBW192375 5.81 2.85 5.36 2.48 2.10 4.95 3.61 2.80 3.55 1.66 4.77 2.10 3.50
EBW192377 5.81 2.50 4.88 2.54 1.47 4.90 3.50 2.69 3.52 1.37 4.64 1.83 3.30
EBW192380 5.65 2.90 5.62 2.31 2.45 4.94 3.71 2.89 3.69 1.81 4.71 2.26 3.58
EBW192382 6.07 2.69 5.28 2.65 1.79 5.05 3.57 2.74 3.39 1.56 5.09 2.01 3.49
ETBW9080 6.33 3.52 6.47 3.02 3.33 5.26 4.26 3.30 4.04 1.77 5.69 261 4.13
ETBW9172 5.74 3.15 6.39 2.83 3.27 4.72 4.07 3.02 3.58 1.96 5.18 2.47 3.87
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Genotype 20AA 20AT 20DR 20KU 20MK 21AA 21AB 21AT 21DR 21GR 21KU 21IMK Mean
ETBW9396 6.76 3.50 6.47 2.16 3.04 4.46 4.01 2.86 3.24 2.02 5.31 2.38 3.85
ETBW9452 5.85 3.80 6.57 2.29 3.48 4.35 4.02 2.92 3.02 2.21 4.85 2.51 3.82
ETBW9578 6.38 3.12 6.53 2.98 3.71 4.68 4.14 2.97 3.33 1.85 5.70 2.40 3.98
ETBW9581 5.91 3.38 6.05 2.66 3.56 4.99 3.74 2.88 3.54 2.08 5.10 2.43 3.86
Hawi 1.48 2.89 5.57 1.50 2.95 2.93 3.86 2.79 3.09 2.20 1.50 2.22 2.75
Kakaba 3.25 3.39 6.18 1.66 3.46 3.17 4.24 2.94 3.13 2.00 2.86 2.30 3.22
Kingbird 4.81 3.05 5.61 2.26 251 4.10 3.76 2.75 3.34 1.85 3.85 2.12 3.33
Ogolcho 0.65 1.86 4.13 0.92 1.45 2.15 2.89 1.88 1.72 2.16 0.29 1.40 1.79
Tesfa 3.34 2.90 5.97 1.73 3.26 3.04 4.11 2.78 2.85 1.91 2.90 2.12 3.08
Mean 4.84 3.08 5.93 2.25 2.87 4.09 3.92 2.83 3.20 1.88 4.15 2.22 3.44

20AA = Assasa 2020; 20AT = Alemtena 2020; 20DR= Dhera 2020; 20MK = Melkassa 2020; 21AA = Assasa 2021; 21AB= Ambo 2021; 21AT= Alemtena 2021; 21DR= Dhera 2021;
21GR= Goro 2021; 21MK = Melkassa 2021; 21KU= Kulumsa 2021; 20SK = Sirinka 2020
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Fig. 1. Yield advantages of Asgori (EBW192350) over the check and candidate 1
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Fig. 2. Dendrogram of the dissimilarity matrix

3.2 Stability Analysis

Table 2 displays the genetic variance and error
variance for each environment from the final
fitted Spatial +FA models. For genetic variance,
the estimates for variance component
parameters ranged from 0.069 to 2.896 and error
variance ranged from 0.175 to 1.002. Except for
one environment (20BWNE2GR), all others had
a larger genetic variance for vyield. This
suggested that the genotype discriminating

capacity of 20BWNE2GR was not lower. This
environment highly low moisture stress area and
all genotypes performed poorly or equally. Thus,
we removed the BLUPs from this environment
when averaged over others to choose superior
genotypes. In general, using spatial and FA
models to analyze MET data improved genotype
evolution precision and accuracy by capturing
non-genetic variation associated with agricultural
field experiments and appropriately exploiting the
information stored in the MET dataset [15,16].
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Table 2. Variance component results in MET analysis using spatial and FA models

Environments Mean GYLD (t/ha) Genetic Variance Error Variance

20BWNE1AA 4,726 2.896 0.743
20BWNE1AT 3.101 0.206 0.257
20BWNE1DR 5.92 0.417 0.379
20BWNE1KU 2.212 0.239 0.189
20BWNE1MK 2.929 0.599 0.305
20BWNE1SK 3.786 0.088 0.19
20BWNE2AA 4,089 0.875 0.175
20BWNE2AB 3.925 0.095 0.305
20BWNE2AT 2.891 0.069 1.002
20BWNE2DR 3.178 0.254 0.556
20BWNE2GR 1.82 0.114 0.838
20BWNE2KU 4,175 1.987 0.237
20BWNE2MK 2.282 0.11 0.924
Genetic correlation matrix - 21BWNE MET 1
1.0
20BWNE1AA
20BWNE2KU
20BWNE2AA
20BWNE1KU 0.5
20BWNEZAT
o 20BWNE2DR
% 20BWNE1AT l 0.0
20BWNE1DR
20BWNE1MK
20BWNE2MK 05
20BWNE2AB
20BWNE2GR
20BWNE1SK
-1.0

Fig. 3. Heat map representation of the genetic correlation matrix

The component analysis revealed the clustering
of studies based on genetic relatedness using a
dendrogram, as shown in Fig. 2. Three clusters
of related environments were identified,
influencing the selection of important wheat
genotypes in each cluster. Genotype selection
was done independently for each cluster, using
mean BLUP values as a selection indicator.
Correlations between environments ranged
between -1 and 1. A correlation of +1 meant a
perfect correlation between the two
environments. The heatmap showed that most
experiments were well connected (Fig. 3). The

heat map shows that there were some trials with
positive  genetic  correlations, such as
20BWNE1AA having a positive correlation with
20BWNE2AA and 20BWNE2KU and also
20BWNE2KU having a positive correlation with
20BWNE1KU and 20BWNE2AA (Fig. 3). This
showed that genotype selection may be achieved
by averaging genotype means in the first two
trials in the first red cluster. There were also
some trials with negative genetic correlations,
such as 20BWNE2GR, having a negative
correlation with 20BWNE1KU and 20BWNE2DH
and 20BWNE1SK having a negative correlation
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with 20BWNEZ2AB. These suggest that there may
have been a reversal effect in genotype ranks
among these negatively associated trials. Based
on the closeness in terms of discriminating the
genotypes, the 13-bread wheat environments
were clustered into three mega environments

(C1, C2, and C3) for trait vyield, where
20BWNE2KU, 20BWNE1AA, 20BWNE2AA,
20BWNE1KU, 20BWNE2AT and 20BWNE2DR
were in C1; 20BWNE1AT, 20BWNE1DRH,
20BWNE1MK, 20BWNE2MK, 20BWNE2AB and
20BWNE2GR in C2; 20BWNE1SK in C3.

Table 3. Mean performance of some important agronomic traits of 67 genotypes and 8 checks
tested in 2020 and 2021 cropping season

SN Genotype DTH DTM PHT TKW HLW GYLD
(days) (days) (cm) Q) (hlkg-1)) (tha-1)
1 Atlas 56.1 98.3 78.4 20.1 70.6 3.21
2 Balcha 60.7 98.3 79.0 29.3 70.2 3.45
3 BW120086 62.4 101.7 74.6 29.5 68.8 3.09
4 BW120104 62.5 101.8 80.4 29.6 68.5 3.03
5 BW120105 64.1 100.4 78.2 311 67.7 2.86
6 Deka 61.6 102.4 81.3 30.2 69.6 3.33
7 BwW120101 59.3 105.0 82.9 30.1 711 2.54
8 BW120106 65.2 102.5 79.6 30.4 68.8 2.81
9 BW120109 63.2 101.3 84.4 29.0 70.6 2.90
10 BW120110 62.6 101.3 85.7 35.1 70.5 3.36
11 BW120111 59.6 990.1 83.2 33.2 70.2 3.41
12 BW120115 65.4 104.2 84.0 28.0 67.8 2.68
13 BW120116 67.0 105.7 81.3 27.0 69.0 2.60
14 BW120118 56.6 99.6 82.5 28.9 70.1 3.05
15 BW120125 64.6 102.6 76.9 28.8 70.9 2.72
16 BW120126 65.2 103.6 78.5 27.3 70.2 2.89
17 BW120135 56.9 96.3 77.0 28.7 68.9 3.38
18 BW120137 65.2 103.0 77.0 29.9 71.4 2.72
19 BW120149 64.2 103.2 85.7 30.1 70.2 2.71
20 BW120152 69.8 108.0 75.5 26.7 69.5 2.57
21  BW172060 57.7 95.9 79.0 29.4 70.7 3.32
22 BW172600 57.8 97.4 78.5 33.0 69.7 3.47
23 BW172604 57.7 97.0 77.3 31.2 70.9 3.34
24  BW172608 56.2 97.0 7.7 32.3 73.2 3.83
25 BW172619 61.2 100.5 75.4 29.8 70.9 3.44
26 BW172620 61.1 100.4 73.3 29.0 71.2 3.37
27 BW172627 58.7 98.2 80.1 33.6 72.3 3.24
28 BW172709 59.4 98.9 77.1 325 711 3.24
29 BW172713 62.7 101.5 70.3 33.0 69.5 2.97
30 BW172714 61.5 102.4 75.8 31.8 69.0 3.24
31 BwW172771 56.7 96.1 73.9 32.6 70.4 3.37
32 BW172779 57.4 97.3 77.5 32.0 72.6 3.65
33 BW172797 55.6 96.8 77.3 33.9 71.7 3.52
34 BW172803 57.9 97.2 77.2 35.5 71.6 3.61
35 BW172827 58.8 98.1 78.8 33.7 69.2 3.52
36 BW172828 58.7 98.1 78.7 35.2 71.2 3.46
37 BW172831 59.2 98.3 79.4 30.5 72.0 3.48
38 BW174102 60.7 98.9 75.1 27.0 69.2 3.43
39 BW174116 57.4 95.9 76.3 27.4 67.0 3.75
40 BW174302 58.7 97.0 77.2 30.2 70.1 3.13
41 BW174334 58.8 98.2 72.1 31.1 72.3 3.31
42  BW174371 58.4 98.7 77.3 29.3 70.0 3.06
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SN Genotype DTH DTM PHT TKW HLW GYLD
(days) (days) (cm) 9) (hl kg-1)) (t ha-1)
43 BW174374 60.4 99.8 78.4 28.0 71.2 2.98
44 BW174388 59.0 98.1 80.1 28.8 68.7 3.04
45 BW174389 60.4 99.0 77.9 27.5 70.6 3.04
46 BW174413 58.9 98.6 75.6 28.7 70.6 3.06
47 BW174425 56.2 96.4 75.6 30.8 71.4 3.25
48 EBW192349 59.5 99.0 78.5 31.6 71.6 3.71
49 EBW192350 60.3 98.5 80.8 29.5 71.7 3.83
50 EBW192351 59.9 98.2 77.1 28.7 72.7 3.52
51 EBW192352 58.5 97.0 77.8 31.2 70.7 3.47
52 EBW192353 60.0 99.6 78.8 31.2 70.2 3.39
53 EBW192357 64.9 104.0 79.2 29.0 69.1 2.97
54 EBW192360 64.6 104.9 75.7 30.9 70.5 3.20
55 EBW192361 64.5 104.3 72.7 30.6 68.9 3.18
56 EBW192363 61.5 99.9 77.4 324 69.3 3.31
57 EBW192364 61.2 101.4 81.0 334 70.3 3.40
58 EBW192369 61.1 99.1 80.8 31.6 71.9 3.70
59 EBW192370 66.5 103.1 75.3 29.3 69.6 3.25
60 EBW192371 65.7 104.3 77.3 28.7 68.5 3.06
61 EBW192375 64.8 105.4 77.7 30.3 69.5 3.17
62 EBW192377 67.2 105.0 74.7 28.9 69.3 3.00
63 EBW192380 66.2 105.0 77.6 29.2 69.5 3.27
64 EBW192382 66.2 105.0 77.1 30.4 69.8 3.04
65 ETBW9080 58.4 97.3 81.3 34.2 71.5 3.70
66 ETBW9172 60.2 100.0 77.4 31.2 71.6 3.46
67 ETBW9396 58.8 98.2 76.6 27.3 71.6 3.40
68 ETBW9452 58.8 97.6 79.0 34.2 71.6 3.46
69 ETBW9578 56.9 97.2 78.5 315 72.4 3.56
70 ETBW9581 58.8 99.2 77.0 34.1 71.8 3.49
71 Hawi 57.4 97.3 76.9 27.3 69.1 2.94
72 Kakaba 52.8 96.5 85.7 30.9 71.0 3.23
73  Kingbird 60.0 99.5 77.4 27.7 69.3 3.15
74  Ogolcho 61.3 98.6 83.2 27.4 65.2 2.34
75 Tesfa 62.7 99.4 75.8 28.0 71.7 3.01
MEAN 60.8 100.1 78.2 30.4 70.4 3.24
SE+ 0.08
DTH=Days to heading; DTM=Days to maturity; PHT=Plant height; TKW=Thousand kernel weight;
HLW=Hectoliter weight; YLD=Grain Yield
Table 4. Morphological characteristics of asgori variety
SN Description Type
1 Growth habit Erect
2 Auricle color White
3 Leaf waxiness Weak
4 Ear density Medium
5 Ear color White
6 Ear shape Tapering
7 Glume hairiness Absent
8 Spike length Long
9 Seed color White
10 1000 kernel weight (g) 39.50
11 Hectoliter weight (kg/hl) 71.7

304



Duga et al.; Asian J. Res. Crop Sci., vol. 9, no. 4, pp. 295-309, 2024; Article no.AJRCS.127031

Table 5. Disease reaction of 67 genotypes and 8 checks tested in 2020and 2021 cropping

season
SN Genotypes DRSr AASr KUSr MKSr ATSr GRSr
1 Atlas 5MS 00 5MRMS 20S 15MS 25S
2 Balcha 30MS 30MSS 20S 30S 30MRMS  40S
3 BW120086 00 IMRMS 5MS 10MSS 20MS 10S
4 BW120101 00 30S 10MSS 15MSS 40MS 5MS
5 BW120104 5MS 00 5S 30MSS 5MR 1MS
6 BW120105 5MS 5MS 5MS 20MSS IMR 1S

7 BW120106 5MS 00 5S 20S 10MRMS  1MS
8 BW120109 1MS 00 5MR 30S 5MR 5S

9 BW120110 00 00 5MRMS 15MSS 10MRMS  10MS
10 BW120111 00 00 10S 20S 5MS 1MS
11 BW120115 40S 00 10MRMS  30S 10MR 5S
12 BW120116 00 IMRMS 00 10S 10MRMS 1S
13 BW120118 5MS 00 5MS 5MSS 5MR 1MS
14 BW120125 5MS 00 15MSS 20S 15MS 15S
15 BW120126 5MS 5MS 5S 30S 5MR 1MS
16 BW120135 10MS 00 5MR 10S 5MR 10S
17 BW120137 5MS 00 15S 10MSS 20MSS 5S
18 BW120149 1MS 00 1MS 20S 5MR 5S
19 BW120152 00 IMRMS 5MS 15S 10MRMS 1MS
20 BW172060 1MS 00 5MS 15MSS 5MRMS 5S
21 BW172600 20MS 00 10S 15MSS 10MSS 10S
22 BW172604 1MS 00 5MSS 20S 20MS 30S
23 BW172608 5MS 5MS 10S 20S 10MRMS  30S
24 BW172619 1MS 5MRMS 5S 15S 20MRMS  30S
25 BW172620 5MS 00 5S 15MSS 10MS 10S
26 BW172627 1MS 5MRMS 00 15S 5MR 10MS
27 BW172709 5MS 1IMS 5S 20S 30MSS 15S
28 BW172713 00 00 5S 1IMS IMR 1S
29 BW172714 1MS 00 5S 15S 5MS 1S
30 BW172771 1MS 00 1MS 10MS 5MR 1S
31 BW172779 00 00 15S 20MS 10MRMS  30S
32 BW172797 1MS 5MRMS 00 5MS 5MRMS 5S
33 BW172803 1MS 5MS 10MSS 10MS 5MR 10S
34 BW172827 5MS 00 5MSS 30S 10MS 15S
35 BW172828 5MS 20MSS 15S 20S 15MRMS  20S
36 BW172831 00 00 00 10MS 1IMR 1MS
37 BW174102 5MS 1MS 10MRMS 15MRMS 10MR 10MS
38 BW174116 00 00 00 15S 5MR 20S
39 BW174302 5MS 5MRMS  10S 20S 5MRMS 10S
40 BW174334 30S 5MRMS 5MSS 15S 5MRMS 20S
41 BW174371 20MS 00 5MR 15MSS 10MS 1MS
42 BW174374 5MS 00 5S 15MSS 10MRMS 1S
43 BW174388 10S 00 5MRMS 10MSS 10MS 20S
44 BW174389 1MS 00 1IMR 5MRMS 5MS 1S
45 BW174413 00 00 58S 10MSS 10MS 1MS
46 BW174425 00 5MS 5MR 20S 5MR 5S
a7 Deka 30S 20MSS 20S 30S 30MS 20S
48 EBW192349  40S 20MS 30S 30S 20MS 25S
49 EBW192350 1MS 00 5MSS 15MSS 1IMR 00
50 EBW192351 5MS 10MS 5MRMS 20S 1IMR 1MS
51 EBW192352 5MS 10MSS 20S 10MSS 10MRMS  30S
52 EBW192353 1MS 00 5S 20S 5MR 1MS
53 EBW192357 1MS 00 5MSS 20S 20MS 10S
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SN Genotypes DRSr AASTr KUSr MKSr ATSr GRSr
54 EBW192360 5MS 10MS 10MSS 20S 15MS 10S
55 EBW192361 1MS 5MS 5S 20S 10MS 58S
56 EBW192363 5MS 00 10S 20S 20MRMS  10S
57 EBW192364 00 00 10S 15S 20MS 1S
58 EBW192369 1MS 00 5MR 15S 5MS 5MS
59 EBW192370 10MS 5MS 10S 20S 30MSS 15S
60 EBW192371 1MS 5MS 10S 15MSS 30MSS 10S
61 EBW192375 5MS 10MS 10MSS 40S 30MSS 15S
62 EBW192377 5MS 00 5MRMS 30S 30MSS 10S
63 EBW192380 1MS 5MS 5S 20S 30MS 15S
64 EBW192382 5MS 5MS 10MSS 30S 30MSS 20S
65 ETBW9080 00 10MS 5MS 5MSS 10MRMS 5S
66 ETBW9172 10S 20MSS 10MSS 50S 15MS 40S
67 Abay 5MS 1MS 5MS 5MS 15MS 20S
68 ETBW9452 1MS 00 00 5MSS 10MS 1MS
69 Dursa 5MS 1MS 5MRMS 30S 1MS 20S
70 ETBW9581 5MS 00 00 10MSS 10MS 1S
71 Hawi 30S 00 20S 30S 20MS 10S
72 Kakaba 30S 40S 15S 40S 30MSS 60S
73 Kingbird 10MS 00 5MSS 30S 15MS 25MS
74 Ogolcho 70S 40S 10MRMS  90S 50S 90S
75 Tesfa 00 00 5MR 10MSS 10MS 5S

DRSr = Dhera steam rust; AASr = Asasa steam rust; KUSr = Kulumsa steam rust; MKSr = Melkasa steam rust;
ATSr = Alemtena steam rust; DRSr = Dhera steam rust

Fig. 4. Heads of Asgori variety
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Fig. 5. Seed of Asgori variety

3.3 Agronomic and Morphological
Characteristics of Newly Released
Variety

Asgori was high-yielding variety adapted to
lowland to midland agro-ecologies of Ethiopia, in
the range of altitude 1600 m.a.s.l. to 2200
m.a.s.l. It gives a high yield under the range of
500 mm to 800 mm annual rainfall and 125-150
Kg/ha seed rate. It was taken 60 days for
heading and 99 days for maturing (Table 3).
Asgori is a good resistance variety for major
bread wheat diseases (Table 5). It was the best-
adapted variety with a stable yield in Ethiopia.

3.4 Disease Resistance

The recently developed bread wheat varieties
are comparable to the Danda'a in terms of leaf
rust disease and Septoria, and only moderately
better resistant to stem rust and yellow rust
(Table 5). The highland's current commercial
bread wheat cultivars are susceptible to yellow
rust. The newly released bread wheat variety
with the local name Asgori showed a high level of
yellow rust resistance with resistance and a

moderately resistant response to stem rust in the
face of severe stripe rust disease pressure
(Table 5). Therefore, the development of new
rust-resistant varieties will provide an excellent
chance for producers of wheat in areas with
limited resources.

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.

4. CONCLUSION
Climate Change is still a present and future

threat to the world's basic cereal crops because
their healthy development depends on having the
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best meteorological conditions. Farmers usually
need to grow ‘reliable’ and ‘solid’ varieties that
can tolerate potential fluctuations in the weather
and the potential pressure of diseases; they
must, in any case, be able to provide a sufficient
yield of grains and straw. The selection of the
new varieties is based on the yield level and it is
carried out in uniform conditions. Wheat diseases
represent a major constraint in almost all wheat-
growing environments. The most challenging
diseases include stem rust, yellow rust, and leaf
rust. A variety may be characterized by specific
features due to the interaction between genotype
and environment; a favorable factor may be that
such varieties can be marketed as a regional
product.  Multi-location trials of genotype x
environmental interaction are an important
consideration for crop breeding that combines
both yield and stability attributes. High-yielding
genotypes should be chosen in the environment.
The production of newly released varieties
requires a selection from a larger range of
candidate genotypes, therefore evaluating
genotypic values is crucial to every breeding
effort. Depending on the purpose, this allows for
the isolation of the genetic influence or a deeper
investigation of the GEI effect. From 75 tested
genotypes, 43 (57.33%) genotypes average
grain yields showed more than the grand mean
(3.44 t/ha). The genotypes with the highest
potential for future verification and release as a
variety may be identified. As a result, the Asgori
will be released as a new variety in 2023 and
offer new hope to resource-constrained farmers
in Ethiopia's rust-prone regions. It is expected to
replace the rust-prone cultivar in Ethiopia's low to
midland agroecological zones.
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