Development of Bread Wheat (Triticum aestivum L.) Varieties for lowland
areas of Ethiopia and registration of the “Asgori” Variety

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 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/HARI
L#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.
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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. Wheatplays 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 (Kizilgeci et
al., 2021, Khalid et al., 2022, Khalid et al., 2023). 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
nutrition for 36% of the world's population and is grown in 70% of the world's farmed areas
(Khalid et al., 2023). It provides nearly 20% of the world's calories (Randhawa et al., 2019) and
daily proteins to 4.5 billion people (Ye et al.,2021, Tabbita et al.,2023).

Hexaploidy wheat (Triticum aestivum L.) and tetraploid wheat (Triticum durum Desf.) now
account for around 95% and 5% of the world production, respectively (de Sousa et al.,
2021).Wheat is a high-yielding crop that is easy to store and is very adaptable to different
climates (de Sousa et al., 2021). 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 (Venske et al., 2019, FAOSTAT, 2020).

Wheat is a crucial crop for Ethiopia's growing population, providing protein and energy as a vital
food security resource (Mulugeta et al.,2024). 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(Mulugeta et al.,2024). Therefore, the multi-
location trial is a key solution for selecting stable and best-performing genotypes in different
environments (Erol et al.,2018, Tekdal and Kendal,2018). The grain yield 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(Alemu et al.,2021). Bread wheat yield
enhancement has been achieved through adaptable, high-yielding, and rust-resistant

genotypes(Alemu et al.,2021).

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 (Adugnaw & Dagninet, 2020). 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.

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 yield 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
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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

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/HARIL #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 yield 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.

Table 1: Mean grain yield of tested genotypes

Genotype 20AA | 20AT | 20DR | 20KU | 20MK | 21AA | 21AB | 21AT | 21DR | 21GR | 21KU | 21MK | Mean

Atlas 398 |306 |6.32 |179 |3.63 324 |416 |288 299 |215 |3.09 |236 3.30

Balcha 800 |287 |584 |311 |235 6.00 |387 |3.04 402 |137 |6.89 |225 4.13

BW120086 |4.68 |291 |559 |233 |264 |431 |361 |266 |3.09 |19 |4.15 |213 3.34

BW120104 | 259 |3.07 |545 |201 |246 365 369 |274 315 |207 |261 |217 2.97

BW120105 |2.15 |3.00 |520 |1.79 |2.03 326 |376 |268 |295 |179 |228 |19 2.74

Deka 709 | 283 |581 |252 |258 5.05 359 |271 325 |192 |547 |222 3.75

BW120101 |4.21 |243 |5.04 |204 |1.77 284 |348 |212 182 |164 |3.15 |1.45 2.67

BW120106 |3.31 |270 |4.95 |2.00 |1.83 3.78 |366 |271 329 |161 |278 |1.89 2.88

BW120109 |2.34 |280 |567 |171 |282 252 400 |266 |271 |197 |184 |201 2.75

BW120110 (575 |3.15 |5.82 |275 |2.39 500 |382 295 369 |179 |504 |231 3.71

BW120111 |6.23 |3.21 |6.05 |272 |3.23 471 1382 |281 |327 |19 |522 |227 3.79

BW120115 |3.48 |253 |543 |170 |2.37 248 |385 |238 212 |169 |258 |1.66 2.69

BW120116 | 145 |252 |4.67 |159 |1.41 254 | 374 |253 |285 |151 |123 |1.60 2.30

BW120118 |2.26 |3.28 |5.79 |1.82 |259 272 428 293 321 |175 |201 |210 2.90

BW120125 |1.89 |262 |511 |156 |2.15 289 |388 |267 |300 |162 |193 |1.82 2.60

BW120126 | 258 |2.88 |543 |214 |234 311 (416 |287 324 |145 (259 |1091 2.89

BW120135 |[4.89 |3.18 |6.41 |249 |3.57 3.68 403 |272 |274 |209 |439 |226 3.54

BW120137 (243 |280 |530 |1.87 |219 296 391 |265 292 |164 |237 |184 2.74

BW120149 |2.07 |2.68 |5.27 |1.67 |245 259 386 |252 255 |171 |204 |1.76 2.60

BW120152 359 |256 |4.77 |198 |1.17 289 390 |251 279 |1.04 |273 |1.40 2.61

BW172060 |5.64 |3.25 |6.16 |215 |2.83 415 |4.07 |294 |340 |188 [435 |232 3.60

BW172600 |6.46 |3.37 |6.64 |232 |3.80 395 (411 | 279 278 |208 |500 |234 3.80

BW172604 |5.48 |3.06 |6.05 |2.07 |3.60 402 379 |265 |295 |206 |443 |219 3.53

BW172608 |6.70 |4.06 |7.23 |225 |4.60 467 425 |311 |349 |239 |567 |281 4.27




BW172619 |571 |3.40 |6.35 |239 |341 425 1397 |283 |3.08 |206 |481 |236 3.72
BW172620 |5.92 |3.29 |6.32 |257 |3.00 435 1417 |29 |329 |174 |510 |229 3.75
BW172627 | 552 |3.13 |5.97 |218 |2.69 436 |383 |283 |33 |200 [437 |230 3.55
BW172709 |537 |298 |6.08 |230 |3.09 409 375 |262 |267 |208 |462 |219 3.49
BW172713 | 4.97 |268 |548 |1.93 |2.39 397 |360 |257 282 |190 |3.83 |2.00 3.18
BW172714 |5.09 |3.09 |579 |202 |278 446 |370 |[275 |321 |200 |441 |224 3.46
BW172771 | 585 |3.61 |6.31 |213 |3.47 409 388 |273 |288 |215 462 |232 3.67
BW172779 |587 |3.84 |6.98 |231 |3.90 462 443 |327 |367 |205 |532 |273 4.08
BW172797 | 523 |332 |6.57 |195 |3.62 457 1400 |299 |343 |228 484 |261 3.78
BW172803 | 552 |355 |6.95 |274 |4.06 383 |441 |3.00 |3.03 |202 |494 |247 3.88
BW172827 |6.10 |3.65 |6.61 |227 |3.76 445 1422 |307 |352 |198 |507 |251 3.93
BW172828 | 558 |3.18 |6.47 |258 |3.62 459 1417 |3.06 |350 |19 |517 |246 3.86
BW172831 |6.68 |3.52 |6.47 |267 |3.28 431 409 |281 |3.00 |18 |551 |226 3.87
BW174102 |5.07 |3.65 |6.53 |226 |3.21 388 430 |303 [327 |19 |430 |243 3.66
BW174116 [ 7.04 |385 |7.12 |233 |4.39 429 1413 |289 |292 |242 |547 |265 4.13
BW174302 |3.63 |3.30 |6.27 |1.99 |3.13 310 (440 |297 315 |1.77 |323 |222 3.26
BW174334 | 449 |3.42 |6.43 |172 |3.10 468 |413 |[3.10 |[350 |198 |49 |254 3.67
BW174371 | 351 |3.05 |5.97 |204 |299 328 (400 |274 281 |200 |315 |216 3.14
BW174374 | 256 |275 |6.04 |155 |331 279 405 |276 |279 |220 |223 |224 2.94
BW174388 |3.19 |260 |590 |1.76 |2.76 315 |39 |273 |284 |206 |278 |216 2.99
BW174389 |4.62 |3.06 |563 |212 |2.48 384 (381 |272 303 |182 |3.68 |207 3.24
BW174413 |3.84 |3.00 |561 |193 |271 354 |39 |281 316 |1.79 |3.08 |2.08 3.13
BW174425 (220 |3.06 |6.39 |161 |3.84 301 |390 |275 |259 |271 |227 |253 3.07
EBW192349 | 555 |344 |6.68 |237 |3.88 510 |4.04 |317 364 |230 |526 |279 4.02
EBW192350 | 7.54 | 3.37 | 652 |286 |3.55 6.08 |391 |317 |400 |202 |6.78 |271 4.38
EBW192351 | 6.06 |3.04 |6.10 |[294 |3.01 529 |384 298 365 |1.88 |569 |242 3.91
EBW192352 | 544 |324 |6.14 |252 |299 486 |4.02 |[3.07 |3.73 |186 [499 |244 3.78
EBW192353 | 7.26 |3.09 |6.04 |273 |271 481 387 |278 |327 |170 |578 |216 3.85
EBW192357 | 5.01 | 238 |500 |267 |1.86 486 |356 |275 |364 |145 450 |1.92 3.30
EBW192360 | 6.65 |291 |546 |3.04 |228 515 |3.75 |284 361 |140 |556 |2.02 3.72
EBW192361 | 555 | 294 |554 |213 |225 461 363 |271 |323 |179 |465 |209 3.43




EBW192363 | 3.91 |356 |6.37 |242 |331 3.70 (430 |3.08 |340 |197 |3.60 |244 3.51
EBW192364 | 553 |3.03 |6.09 |262 |2.76 470 414 |313 |384 |171 480 |239 3.73
EBW192369 | 6.08 |3.72 |6.47 |312 |3.32 575 |398 |321 400 |202 |6.11 |272 421
EBW192370 | 6.26 | 2.73 |551 |272 |220 5.02 |364 |285 364 |177 481 |221 3.61
EBW192371 | 5.77 | 246 |534 |270 |1.68 470 382 |[282 |350 |133 [489 |19 3.41
EBW192375 | 581 | 285 |536 |248 |210 495 1361 |280 |355 |1l66 |4.77 |210 3.50
EBW192377 | 581 | 250 |4.88 |254 |147 490 350 |269 |352 |137 |464 |183 3.30
EBW192380 | 5.65 |290 |562 |231 |245 494 1371 |289 |369 |181 |471 |226 3.58
EBW192382 | 6.07 |2.69 |528 |265 |1.79 505 |357 |274 339 |15 |509 |201 3.49
ETBW9080 |6.33 |352 |6.47 |3.02 |3.33 526 426 |330 [404 |1.77 |569 |261 4.13
ETBW9172 | 574 |315 |6.39 |283 |3.27 472 1407 |302 |358 |19 |518 |247 3.87
ETBW93% |6.76 |350 |6.47 |216 |3.04 |446 |401 |286 |324 |202 |531 |238 3.85
ETBW9452 | 585 |380 |6.57 |229 |348 435 1402 |292 |302 |221 485 |251 3.82
ETBW9578 |6.38 |3.12 |6.53 |[298 |3.71 468 414 |297 |333 |18 |570 |240 3.98
ETBW9581 | 591 |338 |6.05 |266 |3.56 499 374 |288 |354 |208 |510 |243 3.86
Hawi 148 | 289 |557 |150 |295 293 |386 |279 309 |220 |150 |222 2.75
Kakaba 325 |339 |6.18 |166 |3.46 317 (424 294 313 |200 |286 |2.30 3.22
Kingbird 481 |3.05 |561 |226 |251 410 376 |275 |334 |18 |385 |212 3.33
Ogolcho 0.65 |186 |4.13 [092 |145 215 289 188 |172 |216 |0.29 |1.40 1.79
Tesfa 334 | 290 |597 |173 |3.26 304 (411 | 278 |285 |191 |290 |212 3.08
Mean 484 |3.08 |593 |225 |287 409 392 |283 |320 |188 |415 |222 3.44

20AA = Assasa2020; 20AT = Alemtena 2020; 20DR= Dhera 2020; 20MK = Melkassa2020; 21AA =
Assasa2021; 21AB= Ambo2021; 21AT= Alemtena2021; 21DR=Dhera 2021; 21GR= Goro2021;
21MK = Melkassa2021; 21 KU= Kulumsa 2021;20SK = Sirinka2020;
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Figure 1: Yield advantages of Asgori (EBW192350) over the check and candidate 1

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 yield. This
suggested that the genotype discriminating capacity of 20BWNE2GRwas 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 (Cullis et al., 2010; Smith and Cullis, 2018).

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
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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 (Figure 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 (Figure 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 20BWNEL1SK having a negative correlation with
20BWNE2AB. 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 yield, where 20BWNE2KU,20BWNE1AA, 20BWNE2AA, 20BWNE1KU,
20BWNE2AT and20BWNE2DR were in C1l; 20BWNE1AT,20BWNE1DRH, 20BWNE1MK,
20BWNE2MK, 20BWNE2AB and 20BWNE2GR in C2; 20BWNE1SK in C3.

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
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3.3 Agronomic and Morphological Characteristics of newly released variety

Asgori was high-yielding variety adapted to lowland to midland agro-ecologies ofEthiopia,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). Itwas the best-adapted variety with a stable yield in Ethiopia.

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) (@) |(hlkg-1))| (tha-1)
1 | Atlas 56.1 98.3 78.4 29.1 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 31.1 67.7 2.86
6 | Deka 61.6 102.4 81.3 30.2 69.6 3.33
7 | BW120101 59.3 105.0 82.9 30.1 71.1 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 99.1 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 S571.7 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 S571.7 97.0 77.3 31.2 70.9 3.34
24 | BW172608 56.2 97.0 717 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
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28 | BW172709 59.4 98.9 77.1 32.5 71.1 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 | BW172771 56.7 96.1 73.9 32.6 70.4 3.37
32 | BW172779 57.4 97.3 71.5 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 77.2 355 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
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 32.4 69.3 3.31
57 | EBW192364 61.2 101.4 81.0 33.4 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 64.8 105.4 717 30.3 69.5 3.17
62 | EBW192377 67.2 105.0 4.7 28.9 69.3 3.00
63 | EBW192380 66.2 105.0 77.6 29.2 69.5 3.27
64 | EBW192382 66.2 105.0 717.1 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
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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 AsgoriVariety

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

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

13



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.

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 1IMRMS | 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 1IMR 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 1IMRMS | 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 1IMRMS | 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 1MS 5S 20S 30MSS 15S
28 BW172713 | 00 00 5S 1MS 1IMR 1S
29 BW172714 | 1MS 00 5S 15S 5MS 1S
30 BW172771 | 1IMS 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

14



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 1MR 5MRMS | 5MS 1S
45 BW174413 |00 00 5S 10MSS 10MS 1MS
46 BW174425 |00 5MS 5MR 20S 5MR 5S
47 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 | 1IMS 00 5S 20S 5MR 1MS
53 EBW192357 | 1MS 00 5MSS 20S 20MS 10S
54 EBW192360 | 5MS 10MS 10MSS 20S 15MS 10S
55 EBW192361 | 1MS 5MS 5S 20S 10MS 5S
56 EBW192363 | 5MS 00 10S 20S 20MRMS | 10S
57 EBW192364 | 00 00 10S 15S 20MS 1S
58 EBW192369 | 1IMS 00 5MR 15S 5MS 5MS
59 EBW192370 | 1I0MS | 5MS 10S 20S 30MSS 15S
60 EBW192371 | 1IMS 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

Melkasa steam rust; ATSr = Alemtena steam rust;DRSr = Dhera steam rust;

15

rust; MKSr =



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. Rowplots,
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
maintainthe variety.
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Figure 4.Heads of Asgori variety Figer 5. Seed of Asgori variety

Conclusion
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Climate Change is still a present and future threat to the world's basic cereal crops because their
healthy development depends on having the best meteorological conditions. Farmers usually
need to grow ‘reliable’ and “solid’ varieties thatcan 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 isan 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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