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ABSTRACT  
 
Stripe rust (yellow rust), caused by Puccinia 
striiformis f. sp. tritici is one of the most damaging 
diseases of wheat in Tigray region of Ethiopia, 
causing significant losses on yield and quality in 
years with suitable conditions. However, stripe rust 
prevalence changes from year to year and from place 
to place, depending on climatic conditions and 
variety grown. A survey was carried out in southern 
Tigray for three consecutive years (2010-2012) and 
rust trap nursery trial was conducted in 2012 to 
monitor rust diseases status and economic 
influence. Roadside and farmer wheat fields were 
visited and data were collected from each 5-10 km 
stop. Sixty-six, 52, and 61 wheat fields were 
examined for the presence of stripe rust from 2010-
2012, respectively. Of these, 6.1%, 63.5%, and 49.2% 
were infected, respectively. In 2010, the lowest 
intensity of stripe rust was registered with a mean 

severity of less than 1%. However, a complete shift 
occurred during the second and third years (2011-
2012), where stripe rust became the most important 
disease in all surveyed areas, putting a significant 
wheat proportion at risk. The peak incidence and 
severity of stripe rust reached 100% in considerable 
places and varieties. The overall mean incidence and 
severity of stripe rust were 25.9% and 28.8%, 
respectively during 2011. In 2012, the occurrence of 
stripe rust followed similar trend as the second year 
(2011) and  was important with a prevalence of 49.2%. 
The mean incidence and severity of the disease were 
23.5 and 36.8%, respectively. Of 97 commercial and 
candidate varieties of durum and bread wheat tested, 
31.9% of them were infected. The peak severity of 
stripe rust on commercial and candidate varieties of 
durum and bread wheat reached 100S. Race 
populations of the pathogen infected most of the Yr 
genes (66.7%) with maximum severity level of 100S. 
The occurrence and variability of stripe rust in most 
wheat genotypes (esp. bread) is of concern, as it is 
expected to have a major economic significance in 
the Tigray highlands, especially with climate change.  
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INTRODUCTION 
 
Wheat is one of the major crops that are central to 
achieving development in agriculture and the fourth most 
important cereal crop after teff (Eragrostis tef), maize 
(Zea mays) and sorghum (Sorghum bicolor) in area 
coverage and production in Ethiopia. On average, from 
2004-2009, wheat production covered 1.51 million 
hectares of land, and yielded 2.29 million metric tons of 
wheat per year. In Tigray region, wheat is a priority cereal 
crop for food security. It covers over 0.1 million ha with 
total production of more than 0.19 million tons per year 
(CSA, 2011).  Despite the availability of wheat varieties 
with a yield potential of 5-7 t/ha (MoA, 2009), the actual 
national average yield is not more than 2 t/ha (CSA, 

2011). The low production of the crop is attributed to 
diverse and enigmatic constraints; abiotic, biotic, 
socio-economic and those related to crop management 
(Zegeye et al., 2001). The three species of rust fungi; 
particularly stripe rust incited by Puccinia striiformis f.sp 
tritici (Pst), is the most important economically damaging 
disease affecting sustainable wheat production and thus 
food security in Ethiopia in general and Tigray in 
particular (Ayele et al., 2008). Stripe rust is a major 
disease of wheat and it can cause significant yield losses 
and quality in years with suitable conditions. However, 
the prevalence changes from year to year and from place 
to place depending on climatic  conditions. For this reason, 
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the assessment of disease is the basis of epidemiology, 
which is the study of disease at the level of populations of 
pathogens and hosts. It is also the basis of the study of 
the effects of disease on crop yield and of disease 
forecasting, which involves the prediction of the amount 
of disease that is likely to occur at any time and any place 
in the future. Thus,  surveys this disease were carried  
out  aiming to 1)   monitoring  stripe rust disease status 
and relative economic influences over season and 
variation with climate change; and 2) trapping of P. 
striiformis f. sp. tritici through establishing “Trap 
Nurseries” at hot spots of the study area to determine 
pathogen pressure and reaction of wheat genotypes 
under field condition. 
 
 
MATERIALS AND METHODS 

 
Survey of wheat stripe rust in wheat growing areas of 
south Tigray 

 
A survey of stripe rust were carried out in southern zone 
of Tigray for three consecutive main cropping seasons 
(2010-2012) to watch and monitor stripe rust disease 
status. The disease surveys were made in different major 
wheat grown districts (Ofla, Enda-Mekoni, Emba-Alage, 
Raya-Alamata and Raya-Azebo) of the zone. Roadside 
and farmer wheat fields were visited and data were 
collected from each 5-10 km stops as per wheat fields 
available. The incidence of the disease was calculated 
using the number of infected plants and expressed as a 
percentage of the total number of assessed plants. 
Similarly, the severity of the disease was examined 
visually on the whole plants within the quadrants and 
recorded as the percentage of plant part (tissue) affected 
(percentage of rust infection of the plant), and plant 
response (type of infection) using modified Cobb's 
scoring scale of rust disease under field conditions 
(Peterson et al., 1948; Roelfs et al., 1992). The 
prevalence of the disease was computed using the 
number of fields affected divided by the total number of 
fields’ assessed (expressed in percentage).  
  
 
Wheat stripe rust trap nursery trial 
 
The trap nursery experiment was conducted in Ofla 
district of Alamata Agricultural Research Station in 
2012.The rust trap nursery experiment was composed of 
97 commercial and candidate varieties of bread and 
durum wheat and 15 stripe rust differential hosts. Each 
entry was planted in non-replicated in two rows of 1 m 
spaced at 20 cm. Plots were spaced at 40 cm. 
Susceptible checks, Morocco, PBW343 and Kubsa (HAR 
1685) were included in every 20 entries in commercial 
and candidate varieties of bread and durum  wheat. The 
checks were planted in the first and last plots for stripe 

 
 
 
 
rust differential hosts experiment.  

The percentage of severity was recorded three times, 
starting when Morocco reached 30% severity according 
to the modified Cobb scale (Peterson et al., 1948) and 
reaction based on Roelfs et al. (1992). 

  
 

RESULTS 
 
Survey of wheat stripe rust in wheat growing areas of 
south Tigray 
 
The result of stripe rust surveys conducted for three 
consecutive season in 66, 52 and 61 wheat fields in five 
districts of southern zone of Tigray revealed that the 
intensity of the disease varies from lower to higher 
infection of wheat fields depending on the crop type 
(durum and bread), variety and climatic conditions. The 
disease was observed in all surveyed districts at variable 
levels. Of 66 wheat fields inspected in 2010, 6.1% were 
infected with stripe rust that was registered on few spots 
at lower intensity. The lowest mean (0.5%) incidence of 
stripe rust was recorded and the mean severity was not 
exceeding one per cent (Table 1).  

Conversely, a contentious difference was observed in 
stripe rust occurrence and distribution during the second 
year assessment (in 2011). Among the wheat rusts, 
stripe rust was the most important disease in all routes of 
the surveyed areas (Table 1). Stripe rust appeared 
epidemically and highly variable with seasons and 
cultivars reaction. The disease was found on more than 
sixty per cent of the surveyed fields. It was observed on 
63.5% of the 52 wheat fields inspected. The incidence of 
the disease ranged from 10% in Raya-Azebo to 100% in 
all the other districts. The mean incidence in Ofla, Raya-
Alamata and Emba-Alaje was 26.4, 35 and 43.2%, 
respectively. The severity of the disease showed similar 
trend as the incidence and distribution. The peak severity 
of the disease reached 100% in Ofla and Emba-Alaje, 
and the lowest severity (10%) was observed in Raya-
Azebo. The mean severity of the disease in Ofla, Raya-
Alamata and Emba-Alaje reached 23, 17 and 44%, 
respectively. The result of the third (2012) year survey 
indicated that the intensity of stripe rust was higher. 
Hence, a wider range of stripe rust (0-100%) was 
observed with a mean incidence value of 23.5%. The 
mean severity of stripe rust was 36.8%, ranging between 
0 to 100%. 
 
 
The response of commercial varieties to stripe rust 
on farmers field 
 
During 2010, 53% of the wheat fields in the area were 
cultivated by a variety called Dashen. The local mixtures 
and Shinna contributed of 16.7 and 15.2%, of the 
covered areas respectively. The intensity  of   stripe   rust  
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Table 1. The status of stripe rust in southern zone of Tigray by district, (2010-2012). 
 
Districts Parameters  Years 

2010 2011 2012 
Ofla Surveyed fields  16 16 22 

Prevalence (%) 0 81.3 77.3 
Incidence (%) Range 0 0-100 0-100 

Mean 0 26.4 33.7 
Severity (%) Range 0 5-100 15-100 

Mean 0 23 50.6 
Emba-Alaje Surveyed fields  11 11 10 

Prevalence (%) 9.1 81.8 60 
Incidence (%) Range 0-5 0-100 0-85 

Mean 0.5 43.2 18.3 
Severity (%) Range Tr 15-100 25-60 

Mean Tr 44.1 13.3 
Emda-Mekoni Surveyed fields  14 8 0 

Prevalence (%) 14.3 62.5 0 
Incidence (%) Range 0-15 0-100 0 

Mean 1.1 15 0 
Severity (%) Range Tr 5-40 0 

Mean Tr 12.2 0 
Raya-Azebo Surveyed fields  16 11 10 

Prevalence (%) 0 9.1 10 
Incidence (%) Range 0 0-10 0-100 

Mean 0 0.1 10 
Severity (%) Range 0 10-10 80-80 

Mean 0 5.5 80 
Raya-Alamata Surveyed fields  9 6 9 

Prevalence (%) 11.1 83.3 66.7 
Incidence (%) Range 0-12 0-100 0-100 

Mean 1.3 35 44.6 
Severity (%) Range Tr 10-25 20-100 

Mean Tr 17 43.3 
Grand total  Surveyed fields   66 52 61 

Prevalence (%)  6.1 63.5 49.2 
Incidence (%) Range 0-10 0-100 0-100 

Mean 0.5 25.9 23.5 
Severity (%) Range Tr 5-100 15-100 

Mean Tr 28.8 36.8 
 

Tr- trace with severity level of below five per cent 
 

 
Table 2: Reaction of wheat cultivars to stripe rust in southern zone of Tigray in 2010. 
 

Variety Altitude 
range (masl) 

No of fields 
inspected 

Prevalence Incidence (%) Severity (%) 
(%) Range  Mean  Range Mean      

    
Dashen 
Shina 

1494-2977 
1613-2765 

35 
10 

5.7 
10 

0-5 
0-1 

1.3 
0.5 

5-10 
5 

0.4 
0.3 

Tura 
KBG-01 

2350-2490 
2490 

3 
1 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Local mixture 1722-2724 11 9.1 0-2 1.1 5 0.2 
Hawi 1654-2456 5 0 0 0 0 0 
Danphe/Danada'a 1613 1 0 0 0 0 0 

 
 
during the growing season was low. Only three cultivars 
Dashen, Shina and local mixtures were infected by the 
disease (Table 2). In the second year, the most dominant 

bread varieties grown were‘Kubsa’, ‘Dashen’, ‘Shinna’, 
‘local’, ‘Hawi’ and two recently released varieties, ‘Digelu’ 
and    ‘Kekeba’ (Table 3).  Out of the 52 fields, 30.8, 19.2,  
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Table 3. Response of wheat varieties to stripe rust in southern zone of Tigray in 2011. 
 
Variety Total field Altitude Stripe rust 

 
 

     
Prevalence (%) 
  

Incidence (%) 
  

Severity (%) 
  

 

      Range  Mean Range Mean Reaction  
Kubsa 16 2256-2715 100 1-100 58.1 5-100 42 S 
Local 10 1551-2680 40 0-60 14.5 10-25 17 MRMS 
Dashen 8 1585-2557 12.5 0-50 5 10-15 15 S 
Shinna 7 2110-2966 71.4 0-70 20.3 5-50 17 MSS 
Hawi 4 1522-2577 25 0-5 1.5 5-5 10 MS 
Digelu 5 2277-2513 60 0-50 19.2 2-30 12 MRMS 
Kekeba 2 1611-2492 5 0-10 2.5 10-10 10 MR 
 
 
 
Table 4. Response of wheat varieties to stripe rust in southern zone of Tigray in 2012. 
 
Variety Total field Altitude Stripe rust  

 
 

     
Prevalence (%)  
  

Incidence (%) 
  

Severity (%) 
 

 

      R  M R M 
Reaction 

Kubsa 9 2532-2581 100 0-100 70 20-100 71.1 S 
Local 15 1517-2616 46.7 0-100 38 40-100 61.4 MSS 
Dashen 1 1651 100 20 20 25-25 25 S 
Shinna 5 2332-2993 80 0-20 11.7 20-30 26.3 MS 
Hawi 2 1735-2526 0 0 0 0 0 R 
Digelu 12 2443-2952 41.7 0-15 5.3 15-30 22.5 MS 
Kekeba 10 1622-2955 30 0-50 6.6 5-25 18.3 MR 
Danda'a 6 2125-2590 16.7 10 10 15 15 MR 
Shorima 1 2531 30 0 0 0 0 R 
 
 
15.4 and 13.5% were covered by ‘Kubsa’, local, ‘Dashen’ 
and ‘Shinna’, respectively during the 2011 growing 
season. The  two varieties;  Kubsa’,  and   Dashen’   were 
found highly susceptible to stripe rust (Table 3). The 
disease infested all fields covered with ‘Kubsa’.  The 
peak incidence of the disease on this variety reached 
100%. The incidence ranges of the disease on local, 
‘Shinna’, ‘Dashen’ and ‘Digelu’ were 0-60, 0-70, 0-50 and 
0-50%,    respectively.  The   highest   mean    incidence  
(58.1%) was recorded on ‘Kubsa’ followed by ‘Shinna’ 
(20.3%). The highest severity 100% was measured on 
‘Kubsa’. The mean severity on ‘Kubsa’, ‘Shinna’ and 
‘Dashen’ was 42S, 17MSS and 15S, respectively (Table 
3). In contrast, the severity of the disease was low on 
‘Kekeba’ and ‘Hawi’. The reaction of stripe rust in the 
local cultivar, and in ‘Digelu’ and ‘Kekeba’ ranged from 
moderately resistant to moderately susceptible. The 
number and types of wheat varieties grown in various 
districts were found to be variable. About 75% of wheat 
fields were replaced by resistant varieties such as Digelu, 
Kekeba and Danda'a during 2012.  Digelu and Kekeba 
were the most dominating bread wheat varieties next to 
local. The variety Kubsa is also the dominating variety 
despite of its susceptibility to stripe rust. The local has 

been infected to the level of 40-100% in terms of mean 
disease severity. variety Kubsa sustained a stripe rust 
severity of 20-100% (Table 4).  
 
Wheat stripe rust trap nursery trial 
 
Reaction of commercial and candidate varieties of 
bread and durum wheat to stripe rust  
 
Of 97 wheat genotypes evaluated, 31.9% were infected 
with stripe rust. The severity of stripe rust on the 
susceptible bread wheat cultivars such as Kubsa, 
Galema, Dashen and Morocco reached 100S (Table 5). 
The three most cultivated bread wheat varieties (Kubsa, 
Galema, and Dashen) in Ethiopia showed susceptible 
reaction comparing to the universally susceptible 
Morocco. The variety Abola exhibited a severity level of 
70S. Among the infected genotypes, ten (Africa Mayo, 
Megal, Katar, Gambo, Malefia, Local red, Kenya 
Leopard, Hoggana, Jafferson and Denbi) exhibited a 
stripe rust severity range of (30-50%) with a reaction 
varing from moderately resistant to susceptible. Among 
the infected genotypes, the majority (51.6%) sustained a 
severity   range  of  5-20%   that   displayed  low  level  of  
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Table 5. The severity and reaction of commercial and candidate varieties to stripe rust in 2012. 
 
No.  Variety  WT  Sev (%) Re No. Variety WT  Sev(%) Re  
1 Laketch B  0 0 48 Kulkulu B 10 MR 
2 Romany BC B  0 0 49 Bolo B 0 0 
3 Kenya Nyagume B 15 MS 50 Danda’a B 0 0 
4 Kenya Leopard B 30 MS 51 Kakaba B 0 0 
5 Africa Mayo B 40 MS 52 Hoggana B 30 MS 
6 Trophy B 0 0 53 Shorima B 20 MR 
7 Bounty B 0 0 54 Huluka B 10 MR 
8 Bonny B 0 0 55 Quaiu#2(Gambo) B 50 MS 
9 Frontach B 0 0 56 Galil B 0 0 
10 Kenya Kudu B 0 0 57 Jefersson B 30 MS 
11 Kenya Plume B 0 0 58 Arendeto D 0 0 
12 Dereselgne B 0 0 59 Hitossa D 10 MR 
13 Enkoy  B 0 0 60 Werer D 0 0 
14 K6290 Bulk B 0 0 61 Denbi D 30 MSS 
15 K6295-4A B 10 MR 62 Selam D 0 0 
16 ET13A2 B  0 0 63 Megenagna D 0 0  
17 Pavon 76 B 0 0 64 Mettaya D 0 0 
18 Dashen(3) B 100 S 65 Ejerssa D 10 MR 
19 Mitikie B  0 0 66 Felakit D 0 0 
20 Galema(3) B 100 S 67 Malefia D 40 MR 
A Morocco(4) B 100 S 68 Mossobo D 0 0 
B PBW343(4) B 20 MS 69 Toltu D 10 MRMS 
C Kubsa(3) B 100 S 70 Obssa D 0 0 
21 Wabe B 0 0 71 Lellisso D 0 0 
22 Abola B 70 S 72 Tate D 10 R 
23 Megal B 40 MS 73 Bakalcha D 0 0 
24 Tusie B 0 0 74 Oda D 0 0 
25 Katar B 40 S 75 Kokate D 0 0 
26 Shinna B 20 MS 76 Illani D 0 0 
27 Tura B 0 0 77 Local Red D 50 S 
28 Hawi B 10 MS 78 HAR 727 B 0 0 
29 Maddawalabu B 0 0 79 HAR 723 B 0 0 
30 Simba B 0 0 80 HAR 934 B 0 0 
31 Sofumer B 0 0 81 HAR 1018 B 0 0 
32 Watera B 15 MR 82 HAR 820 B 15 MS 
33 Dodota  B 0 0 83 HAR 1407 B 0 0 
34 Dure B 0 0 84 HAR 1331 B 0 0 
35 KBG-01 B 0 0 85 HAR 719 B 0 0 
36 Sirbo B 0 0 86 Lassik (-Yr5) B 0 0 
37 Bobicho B 15 MR 87 Patwin B 0 0 
38 Tossa B 0 0 88 UC1600-Kern B 0 0 
39 Digelu B 5 MR 89 Clear white B 0 0 
40 Meraro B 0 0 90 Lassik (+Yr5) B 0 0 
41 Senkegna B 0 0 91 UC110 B 0 0 
42 Tay B 0 0 92 Kern B 0 0 
43 Sulla B 0 0 93 UC1107 B 0 0 
44 Alidoro B 0 0 94 Roelfs F2007 B  0 0 
45 Millennium B 0 0 95 ETBW5795 B  0 0 
46 Dinknesh B 0 0 96 ETBW5520 B  0 0 
47 Menze B 0 0 97 Local  D 0 0 
 

WT- Wheat type, B-Bread, D-Durum, Sev-severity, Re-reaction Figures in parenthesis refers spike infection. 
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Table 6. Response of wheat differentials to stripe rust in 2012. 
 
Genotypes/differentials  Yr gene Severity (%) Spike infection Reaction  
YR1/6*Avocet S Yr1 40 - MS 
YR5/6*AOC CX86.6.1.20 Yr5 0 - 0 
YR6/6*AOC CX94.2.2.25 Yr6 80 3 S 
YR7/6* Avocet S Yr6 100 4 S 
YR8/6* Avocet S Yr8 10 - MR 
YR9/6* Avocet S Yr9 100 4 S 
YR10/6* Avocet S Yr10 0 - 0 
YR15/6* Avocet S Yr15 0 - 0 
YR17/3*AOC CX94.8.1.25 Yr17 70 2 S 
YR18/3*AOC CX94.10.1.7 Yr18 60 4 MSS 
YR26/3*AOC CX96.17.1. Yr26 0 - 0 
YRSP/6*AOC CX94.14.1.15 YrSP 0 - 0 
YR27/3*AOC CX94.19.1.1 Yr27 50 - MS 
AVOCET R YrA 10 - MR 
AVOCET S  100 4 S 
Morocco NG 100 4 S 
PBW343  0 - 0 
Kubsa  100 - S 
 

 
 
 
moderately susceptible to moderately resistant reactions. 
Of the 20 durum wheat varieties included in the trap 
nursery, seven (Ejersa, Malefia, Hitossa, Denbi, Tate, 
local red, and Toltu) were infected with stripe rust. Three 
(Denbi, Malefia and local red) entries exhibited a severity 
level up to 30-50% whereas the remaining four durum 
wheat varieties showed below 10% with moderately 
resistant in terms of its reaction to stripe rust. The 
majority  wheat   genotypes   (68.7%)   were   completely 
resistant to stripe rust and showed a completely resistant 
reaction. Of the 97 genotypes, five bread wheat varieties 
(Galema, Kubsa, Morocco, Dashen, and PBW343) 
sustained spike infection at a severity level of 3-4 causing 
significant loss to yield. 
 
 
Reaction of wheat differentials to stripe rust  
 
The response of stripe rust wheat differentials showed 
that most of the Yr genes were ineffective to the race 
populations of the pathogen. Only five (Yr5, Yr10, Yr15, 
Yr26 and YrSP) from 15 Yr genes were effective during 
the season in the testing location. A severity of 100S was 
recorded on the checks (Morocco and Kubsa) and the 
differentials carrying Yr7, Yr9 and AVOCET S genes. The 
second higher score of the disease was registered on Yr 
genes 6, 17, 18, and 27 with severity and reaction values 
of 80S, 70S, 60S, and 50S, respectively.  Differential 
hosts carrying YrA and Yr8 sustained a severity level of 
10MR each. Yr genes, 7, 6, 18, AVOCET S has a spike 
infection of four (Table 6). 

DISCUSSION 
 
The wide distribution in stripe rust occurrence across 
season could be due to the climatic change altering the 
behavior of the environment and corresponding pest 
outbreak. For instance, the disease was less important in 
the first season, while a complete shift was observed in 
the second and third main cropping seasons. The 
variation over season and location could be probably 
depend on the type of wheat cultivars grown (Singh, 
1991), and on the predominant environmental conditions, 
especially temperature (Roelfs et al., 1992). The 
maximum mean temperature September to October 
during 2010 growing season reached up to 30oC 
especially in mid and lowland agro ecology of the zone. 

 This temperature range is not within the optimum 
condition for stripe rust spore germination and sporulation 
(Roelfs et al., 1992). In contrast, the maximum mean 
temperature during September to October during 2011 
and 2012 cropping seasons did not exceed 20oC. This 
temperature range is optimum for rapid development of 
stripe rust (McIntosh et al., 1995). During 2011 and 2012 
main cropping season, the minimum temperature (up to 
5oC in 2011 and 3oC in 2012) was within the range of the 
optimum temperature range suited for stripe rust spore 
germination (3-15oC) or rapid development (Roelfs et al., 
1992; McIntosh et al., 1995). Moreover, most probably 
the frequency of favorable environments such as longer 
duration of foggy and cloudier sky could raise the 
humidity and there cause for the formation of free 
moisture on plant surface.  



 
 
 
 
These conditions provoked an optimum rust spore 

germination and infection followed by a rapid rust 
development in the season. Moreover, the high level of 
stripe rust intensity recorded during the study period in 
the wheat growing areas of South Tigray might be the 
result of the cultivation of bread wheat cultivars such as 
Kubsa,   Shinna,   Dashen,   and  few  others,  which   are  
susceptible to wheat rusts particularly to stripe rust. 

 According to this study, these susceptible cultivars 
accounted for more than 80, 70, and 27.9 per cent of the 
wheat in the part of the region in the three consecutive 
seasons, respectively. The primary reason for diminishing 
the area of cultivation across season is mainly attributed 
to susceptibility of the varieties to stripe rust. Experience 
with wheat production in the last two decades showed 
that new rust races continually appeared or those 
occurring in low proportion have became dominant in the 
rust population and become real threats to the 
breakdown of many high yielding commercial bread 
wheat cultivars (Ayele et al., 2008).  

This field assessment also showed the susceptibility of 
commercial bread wheat varieties to wheat rusts 
compared with durum wheat varieties, which were grown 
by small-scale farmers. In addition, the wheat based 
mono-cropping system and the continuous release and 
extensive cultivation of CIMMYT originated bread wheat 
genotypes with similar genetic background (commonality 
in parentage) could serve as the breeding ground for new 
race populations of stripe rust that can attack previously 
resistant cultivars.  

The high level of stripe rust severity recorded revealed 
the economic importance of the disease during the 
season.  The frequent occurrence and variability of stripe 
rust in most bread wheat cultivars during the season 
asserted the broad virulence spectrum of stripe rust 
population and its economic significance in Tigray 
highlands.The use of resistant variety is the best control 
strategy of rust diseases of wheat for resource poor 
farmers in developing countries and the most 
environmentally friendly and profitable strategy for 
commercial farmers (Singh et al., 2006). Genetic 
resistance to wheat rust has largely been based on two 
types of resistance; seedling and adult plant resistance. 

 Adult plant resistance or post-seedling resistance or 
“slow rusting” often provide a partial resistance response 
and tend to be race non-specific. About 31.9 per cent of 
the bread wheat genotypes in the trap nursery were 
infected by the disease.  From 20 durum wheat, 35 
percent of them were affected by stripe rust. A variation 
in resistance spectrum was observed between durum 
and bread wheat cultivars. Most of the durum wheat 
cultivars had been showed resistant to moderately 
susceptible to the stripe rust populations. This might be 
associated with the fact that most of the durum wheat 
cultivars were developed from local landraces, which 
have co-evolved with indigenous pathogen populations 
(Belayneh et al., 2009).  
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The Ethiopian cultivated tetraploid (durum) wheat 

accessions are resistant or moderately resistant to stripe 
rust, and the landraces are found to be a potential source 
of resistance to stripe rust (Beteselassie et al., 2007; 
Ayele et al., 2008). In contrast, bread wheat cultivars 
were introduced into the country via different ways 
including genotypes developed by international breeding 
programs elsewhere. Most Yr genes have been showed 
susceptibility to stripe rust race populations. More than 
66% of Yr genes were susceptible to the race populations 
of the pathogen. This indicated that broader virulence 
spectra of the pathogen in the area putting considerable 
wheat genotypes at menace. Susceptibility to head 
infection was higher for the Yr genes that sustained 
severity level up to 100S and it seems that there was a 
positive correlation between head and leaf infection. Only 
the five differentials were resistance. These Yr genes 
could be probably incorporated in wheat breeding 
programs either single or in combination with other genes 
through gene pyramiding providing the additive effects of 
several genes to offer the cultivar a wider base stripe rust 
resistance in particular and the rusts as a whole.  
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