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Abstract: Wheat foliar mainly rusts, and root and foot diseases are important biological constraints to wheat production in 

Ethiopia especially in Arsi and West Arsi - main wheat belt areas of Ethiopia. Both fungal diseases incurred huge economic 

losses annually. In 2020 main growing season, assessment was carried out with the stress to ascertain the state of major foliar, 

root and foot diseases of wheat in Arsi and West Arsi zones of Ethiopia. The assessment result showed yellow rust, septoria 

leaf blotch and stem rust diseases among foliar; fusarium head blight from spike diseases; eyespot and take all from foot and 

root were found prevalent. The incidence of foliar diseases viz septoria leaf blotch, yellow and stem rust was 100%, 92.7% and 

11.8% respectively. While take all and eyespot were observed 52.4% and 48.5% in the same order. Unlike its incidence, 

maximum disease severity was caused by yellow rust with higher epidemics on Kubsa and Ogolcho varieties that occupied 

largest volume in assessed farms. Take- all and eyespots were observed on fields where continuous monocropping is practiced 

with severity ranges of 0-5 and 0-3 respectively. Thus, it is advisable that much works are needed to train producers to use up-

to-date released wheat varieties in order to reduce rust diseases and conduct crop rotation and residue management for the 

control of foot and root diseases thereby decline associated yield losses. 
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1. Introduction 

Wheat is the cereal food grain that is produced in the 

largest land area and the most volume [1] where more than 

one-third of the world's population uses it as a fundamental 

food [2]. Globally, wheat is produced in diverse agro-

ecological regions [3] approximately on 218 million hectares 

of arable land [4]. Wheat plays an important role in everyday 

life of the world’s population and provides over 21% of the 

food calories and 20% of the protein to over 4.5 billion 

people, which radically minimized poverty and hunger [5] 

thereby offering a vital role in food security [6]. 

Ethiopia ranks second in wheat production among sub-

Sahara African countries next to South Africa [7]. Wheat 

is fourth among cereal crops after Tef, maize and sorghum 

in area coverage and second in production per hectare next 

to maize [7]. The area of production is expanding in the 

country, because of its higher productivity and broader 

adaptation [8, 9]. Although the productivity of wheat has 

increased in the last few years, the mean productivity in 

Ethiopia is very low as compared to other wheat 

producing countries [10]. The national average 

productivity is estimated to 2.35 tons/ha [11] which is 

below the world’s average. This low yield is attributed to 

multi faced abiotic and biotic factors [12]. Among the 

abiotic factors drought, nutrient deficiencies, and water 

logging in vertisol areas, cultivating unimproved low 

yielding varieties, low and uneven rainfall, poor 

agronomic practices, are identified as major threats as well 

as the biotic stresses like grass weeds and diseases are the 

major constraints reducing wheat production [13]. 

Rust diseases of wheat are among the oldest known 

diseases and yield constraining worldwide [14]. Globally, 

yellow rust (Puccinia striiformis f tritici), stem rust (Puccinia 

graminis f. sp. tritici) and leaf rust (Puccinia triticina) are the 

most damaging diseases of wheat at different levels of 

epidemics each year [15]. In Ethiopia, yield loss of wheat 

associated with wheat rust is varied contingent on the degree 

of susceptibility of cultivars, the time of the initial infection 

and environmental conditions during epidemic development 

[16]. For instance, losses have ranged 100% and 40 to 100% 
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with stem and yellow rust respectively [16]. 

In addition to foliar disease vitz, rusts, septoria blotch and 

powdery mildew, wheat is greatly exposed to disease 

complex especially to; spike disease like fusarium head 

blight and foot (eyespot caused by Pseudocercosporella 

herpotrichoides (Fron) Dei.) and root (Take-all caused by 

Gaeumannomyces graminis var. tritici Walker) diseases in 

most wheat growing areas of Ethiopia including West Arsi 

and Arsi mono cropping wheat belts in each growing season 

[17, 18]. Therefore, a survey was conducted with the stress to 

determine the situation of those diseases in Arsi and West 

Arsi wheat growing areas of South East Ethiopia for rusts, 

Septoria leaf blotch and fusarium head scab. 

2. Materials and Methods 

Field assessment was carried out in major wheat producing 

agro ecological districts of Arsi and West Arsi zones of 

Oromia National Regional State, Ethiopia to determine the 

fate of incidence, and severity of foliar diseases (rusts, 

septoria leaf blotch), fusarium head blight and foot and root 

(eyespot and take all) diseases during 2020 growing season. 

A total of 60 fields were assessed in 12 districts in two zones. 

The surveys were made following the main roads and 

accessible routes in each survey district, and stops were made 

at every 5-10 km intervals based on vehicles odometers. 

Three to five stops were made in each wheat field along a 

diagonal move at each stop interval. 

Table 1. Geographic coordinates (latitude and longitude), and altitude of areas included in the survey. 

Zone 

 
District Altitude Latitude Longitude 

West Arsi 

Dodola 2386-2484 06° 59' 23''-07°00'41'' 39°04'52''-39° 17' 29'' 

Kofele 2493 07° 05' 51'' 39° 01' 43'' 

Gedeb Asasa 2367- 2682 07° 03' 26''- 07° 17' 53'' 39° 10' 18''- 39° 15' 42'' 

Arsi 

Lemu bilbilo 2437- 2964 07° 20 45 - 07 39 12 39° 12' 09''- 39° 15' 43'' 

Digalu tijo 2313- 2545 07 41 17 - 07 48 23 39° 02' 01''- 39° 09' 56'' 

Tiyo 2228 - 2594 07° 48' 58''-08° 01' 27'' 39° 05' 33''- 39° 10' 17'' 

Lodehitosa 2073- 2737 08° 06' 02''- 08° 08' 43'' 39° 17' 32''- 39° 29' 39'' 

Hitosa 1977- 2363 08° 02' 59''- 08° 09' 34'' 39° 12' 14'' - 39° 15' 55'' 

Dodota 1660- 1818 08° 14' 15'' - 08° 18' 59'' 39° 16' 08'' - 39° 23' 11'' 

Sire 1688- 2141 08° 15' 43'' - 08° 17' 44'' 39° 24' 40'' - 39° 29' 54'' 

Chole 2741-2900 08°08'55''- 08° 09' 47'' 39° 54' 36''-39° 55' 02'' 

Merti 1843- 2059 08° 26' 00' - 08° 29' 13'' 39° 51' 34'' - 39° 56' 40'' 

 

Figure 1. Frequency of varieties/Cultivars in the surveyed Districts. 

Disease incidence was calculated by using the number of 

plants infected and expressed as percentage of the total 

number of plants assessed. Severity was scored visually 

using the modified Cobb’s Scale [19] for the three rusts, and 

the double digit scale (00-99) for Septoria leaf blotch [20]. 

The first scale (0-9) in the double digit scale represents the 

blotch development up the plant height (5 if the disease 

reached at the middle height, 8 for flag leaf and 9 for spike), 

and the second digit stands for severity (1=10%, 2=20% and 

9=90%). For each score, the disease severity percentage was 

calculated based on the following formula [21]. Incidence of 

FHB was recorded as a percentage of infected wheat spikes 

[22], while severity of FHB on wheat spike was recorded 

following the modified Horsfall-Barrett’s scale. Eyespot 

severity was assessed using a 0-3 rating scale [23] where 0 = 

crowns with no infection, 1 = slight infection (1-10% of 

crowns infected), 2 = moderate infection (11-40% of crowns 

infected), and 3 = severe infection (>41% of crowns 

infected). Take-all severity was assessed on the same 

sampled crowns using a 0-5 rating scale [24] with scale 

values of, 0 = crowns with no infection, 1 = trace infection 

(1-5% of crowns infected), 3 = moderate infection (11-30% 

of crowns infected), and 5 = severe infection (61-100% of 

crowns infected). 
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3. Results and Discussions 

3.1. Wheat Varieties Grown in Study Districts 

Survey result showed that different wheat varieties 

cultivated in the study districts (Figure 1). A total of twelve 

wheat varieties that includes varieties released four decades 

before (Pavon76) to recently released (Daka) four years ago 

have grown among the sixty assessed sample farms. The 

utmost commonly grown wheat varieties in the surveyed 

districts were Ogolcho and Kubsa taking 31.66% and 21.66% 

respectively. Both Ogolcho and Kubsa varieties were 

released a decade before but preferred by farmers due to their 

yield and quality [25]). Unlike their distribution, the varieties 

were highly susceptible to yellow rust thereby leave extra 

cost to growers for purchasing fungicides [26] for instance 

farmers sprayed one to four times in 2020 growing season. 

On contrary, varieties namely, Daka, Pavon 76, Dashen, 

Digelu and Mandoye were encountered on a single field in 

the study areas. 

3.2. Distribution of Rusts and Septoria Leaf Blotch 

The survey result indicated that the mean incidence of 

foliar diseases (yellow rust, stem rust and septoria leaf 

blotch) in the assessed fields were 92.7%, 11.8% and 100% 

respectively. Of the three foliar diseases, septoria leaf blotch 

is highest in cases of incident. Yellow rust and septoria leaf 

blotch were vastly observed since there was conducive 

weather condition in 2020 growing season. Although the 

maximum diseases incidence was recorded due to septoria 

leaf blotch, relatively higher disease severity that may 

probably be poses huge yield losses was associated with 

yellow rust. According to reports of [27, 28]; septoria leaf 

blotch is among the major wheat production bottlenecks in 

many growing areas causing 42% economic losses yearly 

while stem and yellow rusts cause about 100% [29] loss in 

Ethiopia depending on the susceptibility of the variety, time 

of initial infection and virulence of strain. 

Generally, the incidence range for yellow rust, stem rust 

and septoria leaf blotch were 0-60 S, 0-20 MS and 100 

respectively. While the severity range of the aforementioned 

foliar diseases was laid between 0-60, 0-20 and 22-66 in their 

order. 

3.3. Head Blight, Foot and Root Disease 

Fusarium head blight 

Of the 60 fields inspected, fusarium head blight was 

observed on 19 (31.66%) wheat farms, of which Digelu tijo 

and Sire were the foremost districts regarding disease 

incidence on varieties of Hidassie and Ogolcho respectively. 

Similar trends were recorded regarding the severity of the 

disease (Table 2) and (Figure 2). This may be due to the 

occurrence of favorable environment to the pathogens and 

relatively higher susceptible nature of the host varieties. [30], 

reported that FHB incidence of 0 to 35% at farmer’s fields 0 

to 56% at experiment stations, and 0 to 57% at seed 

production fields and 0 to 84% at state farms was recorded in 

Kulumsa areas. In contrast cultivars from Kofele, Tiyo and 

Chole were found free from fusarium head blight (Table 2). 

Table 2. Summary of diseases incidence and severity in surveyed areas. 

Zone 

 
District 

Yellow rust Stem rust Septoria tritici FHB Eye spot Take-all 

Ince. Sev Ince Sev Ince. Sev. Ince. Sev. Ince. Sev. range Ince. Sev. range 

W. Arsi 

Dodola 100 6 50 2 100 31.5 1.3 50.6 75 0-3 66.6 0-5 

Kofele 100 5 0 0 100 40 0 0 0 0 0 0 

Gedeb Asasa 100 11.7 0 0 100 25 0.33 20 50 0-2 50 0-1 

Arsi 

Lemu bilbilo 100 21.4 0 0 100 35.7 0.2 60 57.1 0-1 57.1 0-1 

Digalu tijo 100 23.6 0 0 100 32.8 10.42 66.6 57.1 0-3 57.1 0-5 

Tiyo 100 15.8 0 0 100 18 0 0 40 0-3 40 0-1 

Lodehitosa 83.3 12.5 16.6 3.3 100 31.6 0.33 60 83.3 0-2 100 1-2 

Hitosa 100 4.6 0 0 100 30 0.14 20 28.3 0-2 28.5 0-3 

Dodota 80 3 25 0.83 100 52 1 40 50 0-1 75 0-1 

Sire 100 23 50 6.3 100 25 1.5 25 75 0-2 75 0-2 

Chole 50 5.25 0 0 100 20 0 0 0 0 0 0 

Merti 100 11 0 0 100 26 1.2 24 66 0-1 80 0-1 

 Grand mean 92.7 11.9 11.8 1.1 100 31.6 1.4 30.5 48.5 0-3 52.4 0-5 

Sev=severity; FHB=fusarium head blight; Ince=Incidence. 

Take all and Eyespot 

Survey results showed that out of 12 districts assessed 

during the field inspection, maximum infestation of 100%, 

80%, 66.6% for diseases incidence and severity range of 1-2, 

0-1 and 0-5 to take all was recorded at Lode-hitosa, Merti 

and Dodola respectively. 

The incidence of eyespot was 83.3% at Lode-hitosa, 

80% at Merti, 75% at Sire and 66% at Dodola for 

incidence was recorded. Eyespot diseases severity was 

highest at Dodola, Digalu-tijo and Tiyo where relatively 

lower incidence was observed. While, both take all and 

eyespot diseases were not recorded at at Kofele and Chole 

districts. The districts where maximum diseases incidence 

and severity recorded were area wheat monocroppig are 

highly practiced (Hunde, 2003). 

Take-all and eyespot are yield and quality incurring 

diseases of small grain cereals in various areas of the globe 

where crop rotation is absent. Since the pathogens are soil- 
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and debris-borne, harvest residue is a main inoculum 

transferor [31]. In Ethiopia, survey reports indicated that both 

eyespot and take-all diseases are prevalent in wheat farms 

which able to cause up to 29% yield losses [32]. 

 
Figure 2. The relative diseases incidence and severity along the surveyed districts. 

4. Conclusion and Recommendations 

The result of current investigation showed that majority of 

the cultivated commercial wheat varieties like Ogolcho, 

Kubsa and Danda’a were old and susceptible to both yellow 

and stem rust diseases but occupied large geographic areas. 

On contrary, newly released rust tolerant and high yielding 

wheat varieties like Daka were obtained in a lesser extent. 

Therefore, it is advisable to disseminate improved and newly 

released varieties in order to reduce economic threat 

associated with rusts and decline chances of new mutant 

races of rusts. Similarly, the survey revealed foot (eye-spot) 

and root (take-all) diseases were relatively severed in farms 

where cereal monocropping were common. Thus, stubble 

management and rotation or cropping sequencing practices 

have to be effectively addressed to minimize trash-borne 

diseases. 
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