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Abstract: Adult Plant Resistance (APR) based on partial resistance is an important and effective way to combat yellow rust 

(Puccinia striiformis) in wheat production. The objective of current research was planned to evaluate the response of 436 wheat 

(Triticum aestivum) genotypes against yellow rust resistance under field conditions during 2020 main cropping season. Over 

locations, Partial resistance screening was evaluated through Final Rust Severity (FRS), Area under Disease Progress Curve 

(AUDPC), Coefficient of Infection (CI), Relative Area under Disease Progress Curve (rAUDPC) and field reaction have used for 

differentiating Adult plant resistances. Responses of four hundred thirty six genotypes, one hundred fourteen wheat lines were 

high adult plant resistance, fifty eight lines were found to be intermediate adult plant resistant and two hundred sixty four were 

low adult plant resistance over location. With rAUDPC values over location twenty seven were 1-10 shown resistant, eighty seven 

lines were 11-30 categorized as moderately susceptible and three hundred twenty two genotypes exhibited susceptible response 

against yellow rust with more than 31-100 rAUDPC value. High values above 31 prcent of rAUDPC showed greater severity of 

yellow rust on wheat genotypes while lower rAUDPC values indicated resistance to yellow rust. Fifty bread wheat genotypes that 

were selected based on overall agronomic performance (biomass, spike length, number of spikes/m
2
, tillering capacity, stalk 

strength or lodging resistance, shattering resistance and diseases resistance especially yellow rust and Septoria blotch. Three 

genotypes were EBW192345, EBW192346 and EBW192347 extraordinarily out performed evaluated materials phenotypically in 

terms of agronomic performance and diseases resistance over locations. The present study revealed that the lines were having 

enough diversity regarding slow rusting behavior and yellow rust resistance, ranging from immunity to partial resistant lines. 

Present research provided the resistant wheat lines to the breeders to incorporate in their breeding program against yellow rust. 
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1. Introduction 

Stripe rust (Puccinia striiformis f. sp. tritici, Pst) is the most 

devastating rust disease that attacks much of global wheat 

production. The rapid emergence of virulent Pst races has 

overcome most of the known stripe rust resistance genes in 

wheat. Stripe rust of wheat is serious problem for wheat 

production worldwide and has reportedly caused significant 

yield losses in more than 60 countries. [1]. Epidemics of the 

disease can rapidly destroy leaf tissue and significantly reduce 

grain yield and quality. In most wheat-producing areas, yield 

losses caused by stripe rust range from 2.7 to 96.7% depending 

on the degree of susceptibility of the cultivar, timing of the 

initial infection, rate of disease development, areas of hotspot 

and duration of disease [2]. Currently, 80 yellow rust resistance 

(Yr) genes have been permanently named in wheat, including 
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the recently mapped Yr79 [3] and Yr80 [4]. Development and 

use of resistance genes in wheat breeding is the most effective, 

economic and environmental friendly approach for controlling 

stripe rust of wheat [1]. Resistance to stripe rust is broadly 

categorized as: all stage resistance (also called seedling 

resistance), which can be detected at the seedling stage, but is 

also expressed at all stages of plant growth; and adult plant 

resistance (APR), which is expressed at later stages of plant 

growth. The cultivation of resistant varieties remains the most 

economic and environmentally preferable method to manage 

this disease. Some of the resistance genes are effective at 

seedling stage and they are race specific. Several of these genes 

may become ineffective due to the emergence of new virulent 

races and also because of rapid evolution and adaptation of 

pathogen [5]. In contrast, others are effective through the adult 

plant stage and are referred to as slow rusting genes and they are 

race non-specific provide durable resistance or a broad spectrum 

of races. Therefore, a cultivar that only has slow rusting 

resistance to leaf rust will display susceptible infection type 

response throughout the entire lifecycle of the plant [6]. 

Although several studies have been carried out to assess stripe 

rust resistance in different wheat genotypes in Ethiopia, many of 

them were based on race specific resistance. Adult plant 

resistance can be measured in the field by recording disease 

severity at weekly intervals and then calculating the area under 

disease progress curve (AUDPC) [7]. The present study was 

thus designed to assess the levels of slow rusting resistance in 

national bread wheat genotypes to yellow rust under field 

conditions. 

2. Materials and Methods 

2.1. Plant Materials 

Four hundred thirty six bread wheat genotypes that were 

obtained from Ethiopian Institute of Agricultural Research (EIAR) 

Kulumsa Agricultural research Center which is national wheat 

research program coordinating center in Ethiopia, evaluated under 

field conditions at Kulumsa main station, Bekoji and Meraro 

experimental sites for 2020 main cropping season. The lines were 

sown small adjacent plots of two rows per plot, with each row of 

1m length separated by 0.2 m with a distance of 0.4 m between 

entries which were selected due to severely affected hotspot areas 

for yellow rust in Ethiopia. A mixture of Morocco, PBW343, 

Kubsa and Digalu which are a super susceptible wheat cultivars, 

were sown around entries as spreader rows and also to serve as an 

adult plant susceptible check. 

2.2. Disease Scoring 

Disease Scoring was made three times at Kulumsa and 

Bekoji, and four times at Meraro experimental stations at 

fourteen days interval, starting when susceptible spreader 

rows reached 20% severity according to the Modified Cobb 

Scale [8]. 

2.3. Final Rust Severity (FRS) 

Final rust severity (FRS) was used to classify wheat 

genotypes into different group such as 1-30 percent as 

moderately resistant, 31-50 percent as moderately susceptible 

and 51-90 percent as susceptible. 

2.4. Coefficient of Infection (CI) 

Coefficient of infection was calculated by using data on 

disease severity and host reaction by multiplying the severity 

value by a value of 0.10, 0.4, 0.8 or 1.00 for host response 

rating of R, MR, MS or S, respectively and was used to 

classify genotypes in to three groups such as 1-20 High adult 

plat resistance, 21-40 intermediate and 41-100 low adult 

plant resistance [9]. 

AUDPC and rAUDPC value; - were calculated as [10] and, 

[11]. 

����� =
��(
��
�

�
+

��(
��
�)

�
+

��(
��
�)

�
  

Where, X1, X2, X3 and X4 are rust intensities recorded on 

first, second, third and fourth recording date and N1 is 

interval day between X1 and X2 N2 is interval day between 

X2 and X3, N3 is interval day between X3 and X4 
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3. Results and Discussion 

3.1. Final Rust Severity 

Diverse field reactions ranging from resistance (R) to 

susceptible (S) responses were observed at the Kulumsa, 

Bekoji and Meraro experimental sites. The final rust 

severities of the genotypes and their infection types are 

presented in figures 1 and 2. Final rust severity represents the 

cumulative result of all resistance factors during the progress 

of epidemics [12]. Based on final rust severity, the tested 

wheat genotypes were grouped into three groups of slow 

rusting resistance, that is, high, intermediate and low levels 

of adult plant resistance(APR) having 1-30 and 31- 50 and 

51-100% FRS, respectively. At Bekoji experimental station 

two hundred thirty three wheat genotypes displayed disease 

severities of up to 30%. Of these sixteen genotypes had 

resistant(R), one hundred sixty four had moderately resistant 

(MR), fifty three moderately susceptible (MS) responses 

while two hundred three showed susceptible(S) field 

reactions. On the other hand, at Kulumsa six, forty three, one 

hundred thirty five, ninety three and one hundred fifty nine 

genotypes were showed immune, R, MR, MS and S field 

reaction to the yellow rust. Despite the heavy yellow rust 

disease pressure at Meraro, four and ninety three genotypes 

remained in the first group, exhibiting final rust severities 

ranging from 1 to 30%, with compatible R and MR responses 

and are of great importance to achieve effective breeding for 

durable resistance to yellow rust [13]. The available 

resistance genes in these materials overcame the yellow rust 

virulence in the field and led to statistically low disease 

severities despite the compatible host-pathogen reactions [14]. 

Previously, final rust severity also used to assess slow rusting 
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behavior of wheat lines [15-20]. On the other hand fifty eight 

genotypes showed final rust severities between 31 and 50% 

and two hundred sixty four genotypes showed at all 

experimental stations and were regarded as possessing high 

levels of slow rusting resistance. The immune response on 

these tested genotypes could be as a result of hypersensitive 

responses; resistance often breaks down due to the 

development of new races of the pathogen. A suitable 

breeding strategy like the use of inter-specific and remote 

crosses or even the direct transfer of these resistances 

through backcrosses could be used to improve the adopted 

but highly susceptible wheat varieties being grown in 

Ethiopia [21]. On the other hand, the susceptible check, 

PBW343, Digalu, Kubsa and Morocco displayed the highest 

disease severities of 90% with completely susceptible (S) 

responses at Meraro, Bekoji and Kulumsa experimental 

stations, indicating that an acceptable epidemic pressure was 

established over the seasons for field experiments. 

 
Figure 1. Response of bread wheat genotypes to yellow rust. 

 
Figure 2. Yellow rust severity of wheat genotypes under resistance category. 

3.2. Average Coefficient of Infection 

The data on disease severity and host reaction were 

combined to calculate CI (Figure 3). The lines with CI values 

of 0-20, 21-40, 41-60 were regarded as possessing high, 

moderate and low levels of slow rusting resistance, 

respectively [22]. In the present study, all the test genotypes 

over locations ninety nine genotypes showed CI values 

between 0 and 20 were designated as having a high level of 

slow rusting. It was, therefore, concluded that these 

genotypes had a great potential to be used as a resistance 

sources against yellow rust. Only forty eight genotypes, had 

CI values of 21 to 40, designated as having moderate levels 

of slow rusting resistance and two hundred eighty eight 

genotypes had a CI value of more than 40, designated as 

having low levels of slow rusting and grouped as susceptible 

genotypes. Many earlier researchers also appraised slow 

rusting resistance to wheat leaf rust using coefficient of 

infection and reported the presence of different partial 

resistance conferring genes in wheat lines [23, 10, and 24]. 

 
Figure 3. Average coefficient of infection of wheat genotypes under resistance category to yellow rust. 
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Table 1. Final rust severity, Response reaction and coefficient of infection of the selected bread wheat genotypes at three locations. 

S/N 
Source 

Trial 
Genotype Seed source 

KARC Meraro Bekoji 

FRS Response CI FRS Response CI FRS Response CI 

1 20BWNE BW172619 KU19BWPE-2-9-146 trace MR 1.6 15 MR 6 10 MRMS 6 

2 20BWNE BW172620 KU19BWPE-13-2-24 10 MR 10 15 MR 6 10 MR 4 

3 20BWNE BW172709 KU19BWPE-4-1-4 10 MR 10 20 MR 8 10 MR 4 

4 20BWNE BW172831 KU19BWPE-5-10-176 trace MR 1.6 10 MR 4 5 MR 2 

5 20BWNE ETBW9396 KU19BWPE-10-3-46 10 MRMS 6 20 MRMS 12 20 MRMS 12 

6 20BWNE EBW192353 KU19BWElite---39 10 MR 4 10 MRMS 6 5 MR 2 

7 20BWNE EBW192370 KU19BWElite---56 trace MR 1.6 20 MR 8 5 MR 2 

8 20BWNE EBW192371 KU19BWElite---57 trace MR 1.6 20 MR 8 5 MR 2 

9 20BWNE EBW192375 KU19BWElite---61 trace MR 1.6 20 MR 8 10 MR 4 

10 20BWNE EBW192377 KU19BWElite---63 trace MR 1.6 20 MR 8 5 MR 2 

11 20BWNE EBW192380 KU19BWElite---66 trace MR 1.6 20 MRMS 12 10 MR 4 

12 20BWNE EBW192382 KU19BWElite---68 trace MR 1.6 10 MRMS 6 5 MR 2 

13 20BWNL BW172088 KU19BWPL-11-7-143 trace MR 1.6 5 MRMS 3 5 MR 2 

14 20BWNL BW172093 KU19BWPL-9-4-80 5 MR 2 20 MRMS 12 10 MRMS 6 

15 20BWNL BW172474 KU19BWPL-18-10-203 10 MR 4 5 MRMS 3 5 MR 2 

16 20BWNL BW172862 KU19BWPL-6-5-94 15 MR 6 20 MRMS 12 20 MR 8 

17 20BWNL BW172864 KU19BWPL-19-6-114 trace MR 1.6 15 MR 6 20 MRMS 12 

18 20BWNL BW172936 KU19BWPL-10-7-142 trace MR 1.6 20 MR 8 Trace MR 1.6 

19 20BWNL BW173353 KU19BWPL-1-4-88 trace MR 1.6 5 MR 3 5 MR 2 

20 20BWNL BW173366 KU19BWPL-22-3-66 10 MSMR 6 20 MSMR 12 15 MRMS 9 

21 20BWNL BW173378 KU19BWPL-17-3-61 trace MR 1.6 20 MR 8 15 MR 6 

22 20BWNL BW174116 KU19BWPL-3-4-86 10 MS 8 20 MR 8 20 MRMS 12 

23 20BWNL BW182052 KU19BWPL-15-3-59 trace MR 1.6 10 MR 4 Trace MR 1.6 

24 20BWNL ETBW 9077 KU19BWPL-16-2-29 0 0 0 Trace MR 1.6 Trace MR 1.6 

25 20BWNL EBW192343 KU19BWElite---29 trace MR 1.6 5 MR 2 Trace MR 1.6 

26 20BWPE BW182111 KU19BWOE-4-20-61 10 MR 4 20 MR 8 10 MR 4 

27 20BWPE BW182463 KU19BWOE-7-3-123 0 0 0 Trace MR 1.6 Trace MR 1.6 

28 20BWPE BW184200 KU19BWOE-3-20-60 5 MR 2 Trace MR 1.6 Trace MR 1.6 

29 20BWPE BWKU13058 KU19BWOE-2-20-21 trace MR 1.6 5 MR 2 Trace MR 1.6 

30 20BWPE BWKU13072 KU19BWOE-1-11-11 0 0 0 5 MR 2 Trace MR 1.6 

31 20BWPE BWKU13075 KU19BWOE-7-4-124 0 0 0 5 MR 2 Trace MR 1.6 

32 20BWPE BWKU13105 KU19BWOE-1-13-13 20 MSMR 12 10 MSMR 6 10 MR 4 

33 20BWPE BWKU13171 KU19BWOE-5-6-86 0 0 0 10 MR 4 Trace MR 1.6 

34 20BWPE BWKU13206 KU19BWOE-4-2-79 10 MR 4 20 MR 8 10 MR 4 

35 20BWPE BWKU13207 KU19BWOE-6-3-118 trace MR 1.6 5 MR 2 10 MR 4 

36 20BWPE BWKU13208 KU19BWOE-2-15-26 15 MR 6 20 MRMS 12 10 MR 4 

37 20BWPE EBW192020 KU19BW8SATYN-7-3-21 trace MR 1.6 10 MR 4 5 MR 2 

38 20BWPE EBW192920 MK19BW17HTWYT-3-7-27 trace MR 1.6 20 MRMS 12 20 MRMS 12 

39 20BWPL BW182005 KU19BWOL-8-21-268 20 MSMR 12 10 MR 4 Trace MR 1.6 

40 20BWPL BW182767 KU19BWOL-6-3-214 0 0 0 10 MR 4 5 MR 2 

41 20BWPL BW184019 KU19BWOL-8-2-287 10 MR 4 10 MR 4 5 MR 2 

42 20BWPL BWKU13258 KU19BWOL-8-27-262 trace MR 1.6 20 MRMS 12 Trace MR 1.6 

43 20BWPL EBW192858 KU19BW39ESWYT-2-9-12 trace MR 1.6 20 MR 8 10 MR 4 

44 20BWPL EBW192022 KU19BW1CWYT-5-2-42 5 MR 2 10 MR 4 5 MR 2 

45 20BWPL EBW192345 KU19BWElite-2-18-31 trace MR 1.6 Tace MR 1.6 5 MR 2 

46 20BWPL EBW192346 KU19BWElite-2-17-32 trace MR 1.6 5 MR 2 Trace MR 1.6 

47 20BWPL EBW192347 KU19BWElite-2-16-33 trace MR 1.6 10 MR 4 Trace MR 1.6 

48 20BWPL EBW192434 KU19BWElite-5-24-120 10 MSMR 6 20 MSMR 12 10 MR 4 

49 20BWPL EBW194030 KU19BW19ESBWYT-2-8-13 20 MS 16 10 MS 8 10 S 10 

50 20BWPL EBW194086 KU19BW19ESBWYT-3-10-30 10 MSMR 6 25 MSMR 15 10 MR 4 

  Morocco  90 S 90 90 S 90 90 S 90 

Final Rust Severity (FRS), Coefficient of Infection (CI), Moderately Resistance (MR), Moderately Susceptible (MS), moderately Resistant to Moderately 

Susceptible (MRMS) 

3.3. Area under Disease Progress Curve (AUDPC) and 

Relative Area Under Disease Progress Curve (rAUDPC) 

Disease progress curve is a better indicator of disease 

expression over time [11]. Therefore, selection of genotypes 

having lower rAUDPC values is acceptable for practical 

purposes. The tested wheat genotypes were categorized into 

three distinct groups for slow rusting resistance, based on the 

rAUDPC values. Wheat genotypes exhibiting rAUDPC 

values up to 11% of the check were grouped as having high 

level of partial resistance, consisted of 27, 133, 53 wheat 

genotypes, while those having rAUDPC values to 30% of the 

check were grouped as moderately resistant genotypes 

included 87, 158 and 138 genotypes at Meraro, Kulumsa and 

Bekoji experimental stations respectively (Figure 4). Of the 

wheat genotypes under group resistant over location were 

166 genotypes exhibiting low disease pressure and high level 
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of partial resistance to yellow rust showed R to MR and 130 

showed MRMS types of infection in the field. According to 

Genotypes which had MS infection type may be carrying 

durable resistance genes, such as slow rusting resistance [14, 

25, 26, and 27]. These wheat genotypes first shown rust 

infection and sporulation but the final host reaction was 

characterized as chlorotic and necrotic lesions. Subsequently, 

the disease progression remained slower and highly retarded 

among these genotypes. Such partially resistant lines could 

highly delay evolution of new virulent races of the pathogen 

because multiple point mutations are extremely rare in 

normal circumstances [28-30]. Likewise, despite the MS 

infection type exhibited on moderately slow rusting 

genotypes, rust developed slowly as indicated by their 

AUDPC values. Other researchers have also reported 

variation among different wheat lines for slow rusting 

resistance using AUDPC [23, 24]. 

Table 2. AUDPC and rAUDPC values of the selected bread wheat germ-plasms at three Experimental stations. 

S/N 
Source 

Trial 
Genotype Seed source 

Kulumsa Meraro Bekoji 

AUDPC rAUDPC AUDPC rAUDPC AUDPC rAUDPC 

1 20BWNE BW172619 KU19BWPE-2-9-146 84 3.870968 420 13.63636 280 14.28571 

2 20BWNE BW172620 KU19BWPE-13-2-24 280 12.90323 413 13.40909 280 14.28571 

3 20BWNE BW172709 KU19BWPE-4-1-4 154 7.096774 385 12.5 280 14.28571 

4 20BWNE BW172831 KU19BWPE-5-10-176 112 5.16129 308 10 133 6.785714 

5 20BWNE ETBW9396 KU19BWPE-10-3-46 175 8.064516 595 19.31818 308 15.71429 

6 20BWNE EBW192353 KU19BWElite---39 168 7.741935 378 12.27273 140 7.142857 

7 20BWNE EBW192370 KU19BWElite---56 84 3.870968 658 21.36364 140 7.142857 

8 20BWNE EBW192371 KU19BWElite---57 112 5.16129 455 14.77273 140 7.142857 

9 20BWNE EBW192375 KU19BWElite---61 112 5.16129 588 19.09091 175 8.928571 

10 20BWNE EBW192377 KU19BWElite---63 112 5.16129 588 19.09091 140 7.142857 

11 20BWNE EBW192380 KU19BWElite---66 112 5.16129 518 16.81818 280 14.28571 

12 20BWNE EBW192382 KU19BWElite---68 112 5.16129 385 12.5 140 7.142857 

13 20BWNL BW172088 KU19BWPL-11-7-143 112 5.16129 203 6.590909 140 7.142857 

14 20BWNL BW172093 KU19BWPL-9-4-80 35 1.612903 455 14.77273 175 8.928571 

15 20BWNL BW172474 KU19BWPL-18-10-203 280 12.90323 203 6.590909 140 7.142857 

16 20BWNL BW172862 KU19BWPL-6-5-94 273 12.58065 378 12.27273 350 17.85714 

17 20BWNL BW172864 KU19BWPL-19-6-114 28 1.290323 420 13.63636 315 16.07143 

18 20BWNL BW172936 KU19BWPL-10-7-142 112 5.16129 350 11.36364 84 4.285714 

19 20BWNL BW173353 KU19BWPL-1-4-88 28 1.290323 203 6.590909 140 7.142857 

20 20BWNL BW173366 KU19BWPL-22-3-66 154 7.096774 728 23.63636 280 14.28571 

21 20BWNL BW173378 KU19BWPL-17-3-61 112 5.16129 595 19.31818 385 19.64286 

22 20BWNL BW174116 KU19BWPL-3-4-86 175 8.064516 595 19.31818 385 19.64286 

23 20BWNL BW182052 KU19BWPL-15-3-59 28 1.290323 308 10 84 4.285714 

24 20BWNL ETBW 9077 KU19BWPL-16-2-29 0 0 84 2.727273 84 4.285714 

25 20BWNL EBW192343 KU19BWElite---29 28 1.290323 105 3.409091 112 5.714286 

26 20BWPE BW182111 KU19BWOE-4-20-61 238 10.96774 770 25 280 14.28571 

27 20BWPE BW182463 KU19BWOE-7-3-123 0 0 28 0.909091 112 5.714286 

28 20BWPE BW184200 KU19BWOE-3-20-60 105 4.83871 84 2.727273 112 5.714286 

29 20BWPE BWKU13058 KU19BWOE-2-20-21 28 1.290323 35 1.136364 112 5.714286 

30 20BWPE BWKU13072 KU19BWOE-1-11-11 0 0 35 1.136364 84 4.285714 

31 20BWPE BWKU13075 KU19BWOE-7-4-124 0 0 35 1.136364 84 4.285714 

32 20BWPE BWKU13105 KU19BWOE-1-13-13 196 9.032258 238 7.727273 210 10.71429 

33 20BWPE BWKU13171 KU19BWOE-5-6-86 0 0 224 7.272727 28 1.428571 

34 20BWPE BWKU13206 KU19BWOE-4-2-79 210 9.677419 378 12.27273 168 8.571429 

35 20BWPE BWKU13207 KU19BWOE-6-3-118 28 1.290323 203 6.590909 210 10.71429 

36 20BWPE BWKU13208 KU19BWOE-2-15-26 385 17.74194 770 25 245 12.5 

37 20BWPE EBW192020 KU19BW8SATYN-7-3-21 112 5.16129 385 12.5 133 6.785714 

38 20BWPE EBW192920 MK19BW17HTWYT-3-7-27 112 5.16129 525 17.04545 525 26.78571 

39 20BWPL BW182005 KU19BWOL-8-21-268 245 11.29032 385 12.5 28 1.428571 

40 20BWPL BW182767 KU19BWOL-6-3-214 0 0 280 9.090909 105 5.357143 

41 20BWPL BW184019 KU19BWOL-8-2-287 210 9.677419 308 10 133 6.785714 

42 20BWPL BWKU13258 KU19BWOL-8-27-262 112 5.16129 196 6.363636 84 4.285714 

43 20BWPL EBW192858 KU19BW39ESWYT-2-9-12 84 3.870968 735 23.86364 238 12.14286 

44 20BWPL EBW192022 KU19BW1CWYT-5-2-42 140 6.451613 385 12.5 119 6.071429 

45 20BWPL EBW192345 KU19BWElite-2-18-31 84 3.870968 28 0.909091 105 5.357143 

46 20BWPL EBW192346 KU19BWElite-2-17-32 84 3.870968 175 5.681818 112 5.714286 

47 20BWPL EBW192347 KU19BWElite-2-16-33 84 3.870968 210 6.818182 84 4.285714 

48 20BWPL EBW192434 KU19BWElite-5-24-120 245 11.29032 525 17.04545 168 8.571429 

49 20BWPL EBW194030 KU19BW19ESBWYT-2-8-13 315 14.51613 308 10 140 7.142857 

50 20BWPL EBW194086 KU19BW19ESBWYT-3-10-30 245 11.29032 560 18.18182 245 12.5 

 Check Morocco ICARDA 2170 100 3080 100 1890 100 

AUDPC-Area Under Disease Progress Curve, rAUDPC – relative Area under Disease Progress Curv 
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Figure 4. Level of Partial Resistance of wheat genotypes in relative area under disease progress curve to yellow rust. 

4. Conclusion 

The wheat genotypes showed variation in resistance 

reaction, ranging from immunity to slow rusting resistance. 

Most of the evaluated genotypes over locations exhibited 

better performance under high disease pressure shown by 

susceptible check. The four hundred forty six tested 

genotypes 114 exhibited lower levels of FRS (< 30% with R-

MR responses), coefficient of infection (< 20) and rAUDPC 

less than 30% indicating a high level of slow rusting 

resistance. 

Forty-five at Meraro and Fifty at Bekoji Bread wheat 

genotypes that were selected based on overall agronomic 

performance (Biomass, spike length, number of spikes/m
2
, 

tillering capacity, stalk strength or lodging resistance, 

shattering resistance and Diseases resistance especially 

Septoria blotch and yellow rust. Three genotypes were 

EBW192345, EBW192346 and EBW192347 extraordinarily 

out performed evaluated materials phenotypically in terms of 

agronomic performance and diseases resistance at all 

locations. Hence, these genotypes can be verified across 

locations and registered as a variety in the coming year if 

they are already released somewhere in the world. Likewise, 

all selected materials shall be included under bread wheat 

national variety Trial (BWNVT) in the coming season. 

Moreover, these genotypes can also be included in 

multipurpose crossing blocks in order to improve weakness 

of commercial varieties. 

It is concluded that from the current research that, the slow 

rusting genotypes identified from this study with better levels 

of adult plant resistance to be exploited for durable resistance 

in Ethiopian wheat breeding program. However, further 

testing for stability over years and locations for yellow rust 

along with other desirable characters must be made to abate 

yield losses and to ensure food security before approval. 
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