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Abstract

A field survey was conducted to assess diseases of three important cereal crops i.e Maize, sorghum and Tef in parts of
Southwestern Oromia: Buno Bedele, 1lu Aba Bora and Jima Zones during 2020 to 2022 main cropping season, covering 143
farms altogether. Prevalence, incidence and severity of each disease were scored. A total of 13 major diseases were recorded
across six districts on three major cereal crops. This study indicates the presence of multiple diseases at different growth stage of
the Maize, Sorghum and Tef cereal crops, at different locations and altitude during the assessment. During the assessment
different pathogens attacking those cereal crops varieties were observed across surveyed areas. Diseases recorded on maize
include Turcicum Leaf Blight (Exserohilum turcicum), Gray Leaf Spot (Cercospora zeae-maydis), Culvularia Leaf Spot, Maize
Lethal Necrosis Disease, Aspergillus ear rot, Maize Streak Virus and Corn Smut (Ustilago maydis). Major diseases recorded on
sorghum include Anthracnose (Colletotrichum sublineolum), Leaf Blight (Helminthosporium turcicum Pass), Downy Mildew
(Peronosclerospora sorghi), Covered kernel Smut (Sphacelotheca sorghi) and Loose Smut (Sporisorium sorghi. Three diseases
i.e head smudge, leaf rust and zonate eye spot were recorded on tef crop. Hence, the information obtained from this survey result
gives some evidence on the importance research intervention in the area particularly by developing or adopting integrated disease
management options for those recorded major diseases of the cereal crops in the surveyed areas for sustainable cereal crops
production. Farmers are responsible for growing and harvesting cereal crops, as well as managing their farms and resources, use
resistant variety. They also need to adopt and implement sustainable farming practices that can prevent and control cereal crop
diseases, such as crop rotation and intercropping with non-cereal crops, such as legumes and oilseeds, pest management, and soil
conservation.
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1. Introduction

Agriculture is the fundamental driver for Ethiopia’s and 38.5% of gross domestic product of the country [19].
economy and long-term food security as it offers about Cereal crops are plants belonging to the grass family Po-
80-85% of employment, more than 61% of the total export  aceae that are grown and harvested primarily for their edible
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grain [42]. The economic and social importance of cereal
crops cannot be understated, as they provide fundamental
nutrition for the vast majority of the world’s population.
Most cereal crops are grown primarily for their grain, which
contains a nutritional starchy endosperm, and forms a staple
part of the human diet. The productivity of major crops in
Ethiopia has been consistently below the global average. In
Ethiopia, the national productivity of major crops for 2018 is
2.257 t/ha. Southern Ethiopia has a 1.882 t/ha productivity
growth record for the same year, which is by far below the
national average [15, 46]. Moreover, the average national
productivity of cereals such as maize, wheat, tef, barley, and
sorghum in 2018 were 2.11, 1.66, 5.8, 2.3, and 1.85 t/ha,
respectively. Pests (weeds, diseases, and insect and other
pests) are major constraints that play great role in reducing
cereal production and productivity in different parts of
Ethiopia. The impact of these biotic factors on the general
crop performance, yield and grain quality varies depending
upon the genetic, environmental, management conditions
and the interactions of these factors. Many different types of
organisms can infect cereal crops, including a range of
bacteria, oomycetes, fungi, viruses and nematodes [18].
Fungal diseases are considered to be one of the most domi-
nant groups of cereal crop pathogens, with agents causing
disease at every level of plant physiology [18, 22]. Different
fungal infections can thus cause a wide range of symptoms
that can all contribute to yield losses. Thus it is very crucial
to assess and record major diseases of cereal crops. The
identification of major crop diseases in a given area is fun-
damentally important for developing management options.
More over as there is often dynamism in pests- where cli-
mate change, farm activities and other human interventions
tend to alter statuses of crop pests, it is quite necessary to
periodically record their status and distribution. In line with
this, the study was initiated to assess and identify diseases of
major crops in Buno Bedele, Ilu Aba Bora and Jima zones
and to assess prevalence, incidence and severity of major
cereal crops.

2. Materials and Methods

2.1. Description of the Study Area

The field survey was conducted in Buno Bedele (Bedele,

Number of locations showing plant disease

Gachi and Chora Districts), llu Aba Bora (Matu, Bure and
Halu Districts) and Jima (Seka Chokorsa, Karsa and Shebe
Sombo) Zones during 2020-2022 main cropping seasons
(Table 1). The diseases survey was conducted to assess the
prevalence, incidence and severity of major cereal crops:
Maize, Tef and Sorghum. In most of the areas, the survey
was conducted during dough crop growth stage. Geo-
graphically the surveyed area falls under an elevation of
1749m.a.s.l to 2244m.a.s.| for Buno Bedele, 1499m.a.s.| to
1775m.a.s.l for Illu Aba Bora and 1337m.a.s.l to
2055m.a.s.I for Jima Zone.

2.2. Field Survey

The survey was conducted in 18 Kebeles and 143 mean
fields in the nine districts of the three zones. Purposive sam-
pling technique was applied in the survey areas. Kebeles were
randomly selected from each district and based on their rep-
resentativeness of cereal production of the area. The number
of fields assessed from each crops were: Maize 56 samples,
Sorghum 46 samples and Tef 41 samples (Table 1). The loca-
tions between successive samples of same crop (between
maize and maize, Sorghum and Sorghum and Tef and Tef)
were at least 3-5 km apart depending on the topography and
the relative importance of the crop within each location.
Random sampling techniques were used to evaluate the sam-
ples. Five samples from two diagonal selected sides were
taken and from each (2m x5m) i.e. 10 m? area ten plants were
evaluated for their diseases reaction. Questioner was prepared
to interview farmers on issues like variety grown, proceeding
crop, planting date, seed rate, weed management practices,
fertilizers used and rate, diseases observed, fungicides used
and others. In each field, plants within the quadrates were
counted and categorized into healthy and diseased ones.

2.3. Disease Scoring

Visual identification of the disease was used on all visited
fields. The assessment was done for disease prevalence, in-
cidence and severity for each crop in the reported locations.

2.4. Disease Prevalence

Disease prevalence was calculated using the formula:

X 100

Disease prevalence (%) =

2.5. Disease Incidence

Disease incidence was determined in each field on the basis
of visual symptoms and by counting the number of sympto-
matic or infected plants in a sample of total plants in randomly
selected samples. In each field of 10 plants in the middle of
each 1m? areas were randomly selected and the number of
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Total number of location or fields

plants having foliar disease symptoms on a whole plant basis
counted and expressed as a percentage of the plant population.
Any unknown disease samples were collected and put in
paper bags for further inspection in the laboratory. To deter-
mine the incidence of cereal crops disease at different farm
fields used the following formula [6]. The formula for de-
termination of incidence is:
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Number of Diseased plants observed

x 100

Disease Incidence (%) =
( /0) Total number of plants examined

2.6. Disease Severity

The level of disease severity for each field was determined
by using visual disease rating scale as given below:

Area of plants tissue affected

x 100

Disease Severity (%) =
y ( A)) Total number of plants affected

2.7. Data Analysis

Data was analyzed using SPSS software. Analysis was
conducted by disaggregating important relevant information
by district and region so that comparison could be made.

3. Result and Discussion

3.1. Status and Distribution of Cereal Crops and
Diseases

Many of the surveyed areas have been conducting for three
years were very good in terms of Maize, Sorghum and Tef
production. Among the three Zones were conducted survey-
ing for three years, 40.3% in Buno Bedele, 22.1% in llu Aba
Bora and 11.9% in Jima Zones were covered by Maize pro-
duction. In terms of Maize varieties produced in Buno Bedele
Zone, 27.1% was BH-661, 4.6% was same Limu and Shone,
3.3% was Local and 0.7% was BH-547 was covered by Maize
production. In llu Aba Bora Zone 13.5% was BH-661, 6.75%
was Local and 1.8% was Limu Varieties and Similarly, 8.32%
was BH-661, 2.6% was Local and 1% was Limu varieties
covered by Maize production in Jima Zone of surveyed areas.
The sources of these maize varieties were from local, union
and the seeds were improved varieties. The same to other
sources of maize seed varieties, improved seed varieties were
the most affected by diseases in all three zones.

According to the cereal crop survey conducted in South-
western Oromia, the main concern was the lack of improved
sorghum seeds that mature in a short period of a few months.
According to the results of the survey, 100% of the farmers in
all three zones were using long-standing local seeds.

Although not as much as Maize was produced as in Buno
Bedele zone, Tef was produced in large quantities. However
but 66.5% produced local seed (“Tsedey” and “Gerawo”)
from farmers and markets and 33.5% produced improved
seed variety (Kuncho, Dursi and Korra) from FTC, and more
recently from BeARC. According to surveys conducted in
llu Aba Bor and Jima zones, farmers were prefer to sow in
off season (“Bonee”) rather than tef sowing during main
season due to the worsening of Tef head smudge in main
season. Of the surveyed farmers who produced in main
season, 41% sow local seed and 26% improved variety in
Jima and 44% local seed in llu Aba Bor zones due to fear of
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this disease. The remaining farmers were sown during the
off-season in both zones. Results of the survey indicated that
out of 143 totals farmers’ field were sampled; maize fields
(39%) was the highest samples taken in the three surveyed
zones followed by sorghum and tef fields with 32% and 29%
respectively.

Prevalence of most foliar diseases varied from field to field
depending on environmental conditions, tillage practices,
cropping sequence, and cultivar susceptibility. Moderate
temperatures and moisture in the form of rain and heavy dew
usually favor development of foliar diseases and more than
one type can be present on individual plants.

3.2. Maize Diseases

Prevalence, Incidence and Severity of Maize Diseases

Results of the survey indicated that the major maize dis-
eases that prevailed in the study area include Turcicum Leaf
Blight (Exserohilum turcicum), Gray Leaf Spot (Cercospora
zeae-maydis), Culvularia Leaf Spot, Maize Lethal Necrosis
Disease, Aspergillus ear rot, Maize Streak Virus and Corn
Smut (Ustilago maydis). These diseases were highly prevalent
with high level of incidence and severity particularly in the
nine districts of the three zones (Table 1). Diseases of eco-
nomic significance in maize production systems of Ethiopia
are TLB (caused by Exserohilum turcicum), GLS (caused by
Cercospora zeae-maydis), streak disease of maize (maize
streak virus), CLR (caused by Puccinia sorghi) [59-60] and
the recently emerged viral disease, MLN caused by the com-
bination of maize chlorotic mottle virus (MCMV) and sugar
cane mosaic virus (SCMV) [41].

According to the results of the survey, the highest preva-
lence of maize Turcicum Leaf Blight was recorded in Bedele
(92.2%), Gachi (96.7%), Chora (95%), Bure (93.8%) and
Shebe Sombo (92.6%) districts. In Africa, where maize and
sorghum are the staple foods, TLB is reported to be wide-
spread in the warm and humid growing regions of Ethiopia,
Tanzania and Uganda [1, 57].

Maize grey leaf spot was prevalent in all maize producing
zones of in the surveyed areas. It was first reported in Ethiopia
in 1997 in the border of west Wellega and llubabor zones, of
western Ethiopia [16, 8]. According to the survey results,
Gray Leaf spot was high (100%) prevalent in Bedele (93.7%),
Gachi (93%), Matu (93.3%) and Seka Chokorsa (93.8%)
districts. The most possible reason could be due to the irreg-
ularity in environmental condition, production systems and
practices and the variety grown. The previous study of [16]
reported that increased prevalence of gray leaf spot in the
major maize producing regions of Western, Southern and
Northwestern parts of Ethiopia. Cropping methods such as
mono or inter-cropping and use of cultivar mixture are also
recognized to supply to disease pressure in positive or nega-
tive ways [3]. Maize Curvularia leaf spot (CLS) is one of the
common foliar fungal diseases of maize that is widely dis-
tributed worldwide [40]. According to the survey results, the
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highest prevalence (71.7%) was recorded in Gachi district of
Buno Bedele Zone.

Maize Aspergillus ear rot is a serious disease that affects
maize yield and grain quality worldwide [23]. Among the
many varieties of maize produced in the surveyed areas
BH-661 and Local were susceptible to ear rot disease. Ac-
cording to evaluation maize variety for ear rot [45] of all
released hybrid maize, the most tolerant varieties to ear rot
were BH540 and BH660, with scores of 14.67% and 19.00%
respectively and the variety Melkassa 7, Local, BH661,
BH543, Gibel, BHQP542, BHQPY545 and Melkassa6 were
most susceptible with the score of 50.15%, 80.00%, and
64.33%, 64.00%, 50.00%, 46.62%, 49.66% and 44.33% re-
spectively. As the surveyed results showed, the highest prev-
alence (42.1%) maize ear rot disease was recorded in Gachi
district of Buno Bedele Zone. Maize streak virus (MSV)
distribution was also observed in some surveyed districts,
however the disease rest prevalent than the other of recorded
foliar disease. In three years field survey mean data indicated
that the highest MSV prevalence was recorded on lowlands of
Matu (37%) followed by Shebe Sombo (33.3%) district. But
the lowest MSV prevalence was occurred at lowland area of
Halu district (11.1%). Earlier, similar findings in Ethiopia
reported the distribution and importance of maize streak dis-
ease in some parts of the country [28, 5].

According to the results of the survey, the highest preva-
lence (55.6%) of Corn smut was recorded in Gachi of Buno
Bedele zone. Accordingly, the highest prevalence (33.3%) of
Maize Lethal Necrosis disease was recorded in Chora district
of Buno Bedele zone. Earlier, similar findings in Ethiopia
reported the distribution and importance of MSD in other
parts of the country [29, 5].

Recent report showed that MSD incidence of up to 58%
was also found in Ethiopian maize germplasm [29]. Accord-
ing to the results of study showed that maximum Incidence of
Maize diseases were recorded by Maize Lethal Necrosis
Diseases and followed by Gray Leaf Spot and Turcicum Leaf
Blight where the disease prevailed 92%, 82.2% and 81.4%,
respectively (Table 1). According to the results of study
showed that all commercial and local maize varieties were
more or less affected by MLN disease and no resistant variety
were observed in all the assessed regions except slight toler-
ance of BH-661 at few areas and farmers do not practiced crop
rotation. Lack of crop rotation and field sanitation were in-
crease of insect populations responsible for virus transmission
could be the reason behind this outbreak [11, 62]. In highly
susceptible and late sown genotypes, MSD can cause up to
100% vyield losses in infected crops [4, 38, 39].

The maximum Gray Leaf Spot incidence was recorded in

Seka Chokorsa and Gachi districts followed by Bedele district.

Planting susceptible maize varieties under high relative hu-
midity was common in districts with a high disease incidence
and severity index. According to [8] the development of GLS
disease is fostered by humid and warm conditions. According
to the survey results showed, the farmers’ fields were pro-
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duced by the same family crops such as sorghum, tef and hot
pepper year after year without using crop rotation. Rotation of
maize with a non-host crop because maize is the only known
host crop for GLS, soybean and potato can successfully re-
duce disease inoculums [61, 21].

Similarly, the maximum Turcicum Leaf Blight incidence
was recorded in Chora and Bedele districts followed by Gachi
district. Plant population and fertilize application rate influ-
ence the incidence and severity of Turcicum leaf blight of
maize. The use of fertilizer at the right rate is very good for the
health and productivity of maize crop. Fertilized and
non-fertilized maize fields were assessed during the survey
varied in the level of TLB incidence and PSI when calculated
per hectare. According to the results of the survey conducted
of 56 maize farmers’ fields were assessed 14% use fertilizer
above rate, 20% use fertilizer below rate and 66% use ferti-
lizer as determined by the rate. TLB of maize percent disease
index was significantly reduced in treatments that received
optimum fertilizer dosage compared to others [36]. It is
known that plants suffering from nutrient deficiencies are
weaker, slow in growing, and faster in aging. Such plants are
susceptible to pathogens [3]. Proper of sowing time of maize
is also very important to minimize the incidence of TLB dis-
ease. However, in cases of high disease incidence, both early-
and late planted maize may be severely damaged by TLB
[34].

The highest Maize streak virus incidence was recorded in
Matu district with incidence of 23.3% and followed by Bedele
(20%) district (Table 1). Recent report showed that MS inci-
dence of up to 58% was also found in Ethiopian maize
germplasm [28]. Maize Culvularia Leaf Spot was ranked
fourth out of all our survey zones and the highest incidence of
Maize Culvularia Leaf Spot was recorded in Gachi (41.1%)
district. The level of disease incidence depends first on the
maize cultivar’s resistance. Similarly, the highest incidence of
corn smut and Aspergillus ear rot was recorded same in Gechi
district with incidence of 26.3% and 23% respectively. The
maize corn smut disease has a major impact on corn produc-
tion globally [25] and can infect corn at all phonological
phases.

The survey result revealed that severity of Turcicum Leaf
Blight was ranged from 17.9% -36.6% in Buno Bedele Zone,
20.4%-24.4% in llu Aba Bor zone and 17.9%-18.7% in Jima
Zone. The study revealed that Turcicum Leaf Blight was more
common and severe on varieties such as Local and in some
BH-661. In contrast, varieties such as BH-547, Limu and
Shone performed relatively better than others with respect to
the Turcicum Leaf Blight reaction in the surveyed areas. Ear-
lier survey reports [30, 49] indicated that cultivar susceptibil-
ity and weather parameters play an important role in influ-
encing TLB severity. Turcicum leaf blight is reported to cause
devastating damage on most commercial varieties of maize
released in Ethiopia [56]. The survey result revealed that
Maize Lethal Necrosis Disease was prevalent in major maize
growing districts with the severity level ranging from 0.0% to
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85.6% (Table 1). The most affected fields were found in Be-
dele district with 85.6% disease severity, followed by Matu
and Bure districts with 84.5% and 84.3% severity levels,
respectively. The survey result showed that high Gray Leaf
Spot severity of 50.8% was observed in Chora district fol-
lowed by 32% in Karsa, 31.3% in Matu and 30.2% in Halu
districts. This proposes that variation in existing weather
condition, cultural practices, lack of crop rotation and dif-
ference in genetic background of maize genotype planted by
farmers in the zone encourage the development of the fungus.
Curvularia leaf spot disease of maize has been described as
one of the major diseases affecting maize plants in the humid
tropics [33]. The survey result showed that Culvaria Leaf Spot
of maize was prevalent in all the surveyed zones except some
districts with severity level ranging from 6.1% in Karsa to
28.9% in Chora districts. The survey result showed that the
maximum disease severity was observed at grain growth stage
and filling stage.

The severity of Maize streak virus ranged from 5.1% in
Halu to 12.6% in Matu district of llu Aba Bor zone and 3.3%

in Karsa to 7.9% in Shebe Sombo districts of Jima zone.
According to the results of the survey showed, many maize
fields were severely affected by FAW and have a large number
of various insects were susceptible to maize streak virus in-
fection. The severity of maize ear rot ranged from 3.6% in
Gachi to 5% in Bedele and Chora districts of Buno Bedele
Zone, 2.5% in Halu to 5% in Matu districts of Ilu Aba Bor
zone and 3.8% in Karsa to 5% in Seka Chokorsa districts of
Jima zone. The survey result showed that the severity of
maize ear rot was much worse on late planting due to lack of
rainfall and fertilizer. Maize common smut Severity was ob-
served in all maize field districts and planting varieties were
severely by common smut except in Seka Chokorsa district of
maize fields. The severity of maize common smut ranged
from 6.7% in Gachi and Chora to 7.9% in Bedele districts, 2.5%
in Matu to 5% in Halu districts and 3.3% in Karsa to 7.1% in
Shebe Sombo districts. Agrios stated that any maize cultivar,
resistant to corn smut disease, had been unknown but some
maize cultivars could be tolerant to U. maydis [2].

Table 1. Percentage of Prevalence, Incidence and Severity Index of Maize crop diseases surveyed fields.

Zone Districts Elevations Number of
(m.as.l) field assessed
Bedele 1857-1969 9
Buno Bedele
Gechi 2075-2234 9
Chora 1749-1970 7
llu Aba Bora Matu 1680-1754 6

25

Disease measurement
Diseases of Major Crops

P% 1% S%
Turcicum Leaf Blight 92.2 75.6 17.9
Corn smut 40 14.3 7.9
Aspergillus ear rot 17 20 5
Gray Leaf Spot 93.7 75.6 27.9
Culvularia Leaf Spot 51.3 375 185
MLN Disease 31.3 92 85.6
Maize Streak virus 23.3 20 1.7
Turcicum Leaf Blight 96.7 68.9 32.6
Corn smut 55.6 26.3 6.7
Aspergillus ear rot 421 23 3.6
Gray Leaf Spot 93 82 26.8
Culvularia Leaf Spot 717 41.1 18.2
MLN Disease 10 30 73.2
Turcicum Leaf Blight 95 814 36.6
Corn smut 22.2 16.7 6.7
Aspergillus ear rot 37.8 20 5
Gray Leaf Spot 72.2 48.6 50.8
Culvularia Leaf Spot 64.3 37 28.9
MLN Disease 333 90 81.2
Turcicum Leaf Blight 85.2 48.3 204
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Zone Districts
Bure
Halu
Seka Chokorsa
Karsa
Jima

Shebe Sombo

Elevations
(m.as.l)

1499-1775

1604-1703

1798-2003

1709-1794

1337-1667

Number of
field assessed

26

Disease measurement

Diseases of Major Crops

Corn smut
Aspergillus ear rot
Gray Leaf Spot
Culvularia Leaf Spot
MLN Disease

Maize Streak virus
Turcicum Leaf Blight
Corn smut
Aspergillus ear rot
Gray Leaf Spot

MLN Disease

Maize Streak virus
Turcicum Leaf Blight
Corn smut
Aspergillus ear rot
Gray Leaf Spot
Culvularia Leaf Spot
MLN Disease

Maize Streak virus
Turcicum Leaf Blight
Gray Leaf Spot
Aspergillus ear rot
Maize Streak virus
Turcicum Leaf Blight
Corn smut
Aspergillus ear rot
Gray Leaf Spot
Culvularia Leaf Spot
MLN Disease

Maize Streak virus
Turcicum Leaf Blight
Gray Leaf Spot
Maize Streak virus
Culvularia Leaf Spot
Corn smut
Aspergillus ear rot

MLN Disease

P%

22
27.8
93.3
66.7
11
37
93.8
15.6
9.3
81.5
8.9
241
84.1
22.2
16.7
61.9
41.7
11
111
83.3
93.8
20.4
22.2
83.3
29.6
36.1
72.2
35.2
13.3
222
92.6
741
33.3
66.7
31.7
35.6
22.2

1%

5

5

66
26.7
56.7
23.3
35.6

6.7
33.3
36
15
61.4

7.5
371
26.3
45
10
51.7
82.2
11.7
10
48.8
8.3
20
51.7

34
6.7
55.6
38.9
16.7
23.3
11.4
12
26.7

S%

25
5
31.3
15.9
84.5
12.6
244

294
84.3
10

23.7

2.5

30.2
18.5
76.4
51

18.7
28.9

5.8
18.7
3.3
3.8
32
6.1
70.3
3.3
17.9
154
7.9
159
7.1

71.6
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3.3. Sorghum Diseases

Prevalence, Incidence and Severity of Sorghum Diseases

Results of the survey indicated that the major Sorghum
diseases that prevailed in the study area was include An-
thracnose (Colletotrichum sublineolum), Leaf Blight (Hel-
minthosporium turcicum Pass), Downy Mildew (Perono-
sclerospora sorghi), Covered kernel Smut (Sphacelotheca
sorghi) and Loose Smut (Sporisorium sorghi). Among these
diseases Anthracnose (Colletotrichum sublineolum) and Leaf
Blight (Helminthosporium turcicum Pass) were the major
diseases of high prevalence in all nine districts of the study
area with high incidence and severity level (Table 2). In all
nine districts of the study area the prevalence of sorghum
Anthracnose (Colletotrichum sublineolum) were 100%. In
every farmer’s field there was no single sorghum plant which
is free of anthracnose. Previously, [27], reported that 55-85%
sorghum anthracnose incidence was observed in the altitude
range of 1350-2150 m.a.s.l. But, the present results demon-
strate that sorghum anthracnose has 100% distribution in the
surveyed areas than was earlier thought and confirms that
indeed the disease is a major threat to sorghum production in
the country.

The prevalence of leaf blight (Helminthosporium turcicum)
was higher in almost all sorghum growing areas of the Karsa
(74.6%), Bure (74.1%), Halu (70.8%), same Seka Chokorsa
and Shebe Sombo (69.4%), Bedele (60.4%), Gechi (55.8%)
and Matu (37%) districts (Table 2). This study is in line with
previous result that leaf blight was among the important dis-
eases in all sorghum growing environments of the country
[14].

The overall highest Covered kernel Smut (Sphacelotheca
sorghi) disease prevalence (51.9%) was recorded in Seka
Chokorsa district. This disease wasn’t recorded in Bure and
Halu districts. Sorghum loose smut (Sporisorium sorghi)
disease prevalence was not recorded except Karsa, Shebe
Sombo and Bedele districts with prevalence of 44.4% 31.7%
and 18.5% respectively (Table 2). Sorghum smuts especially,
loose, head smut and long smut was the challenging biotic
factors to sorghum production in many parts of Ethiopia [44].
Sorghum Downy Mildew (Peronosclerospora sorghi) disease
was widely distributed in all the surveyed districts and fields
at varying levels of disease incidence and severity and crop-
ping season. As results of surveyed areas showed that the
sorghum down mildew was observed in almost low lands of
Jima zone. The study disagreed with [37, 47] who reported
high prevalence of SDM in highlands and wetter areas in
Nigeria, Kenya and Uganda [32].

Sorghum Anthracnose (Colletotrichum sublineolum) dis-
ease incidence was 100% in Bure, Halu, Karsa and Shebe
Sombo districts of surveyed fields and the surveyed areas
were categorized under high Anthracnose disease incidence
(Table 2). As a result, farmers are irritated by the nature and
epidemics of the disease during the season. [14] Reported that
anthracnose had moderate to severe epidemics in the major
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sorghum growing areas of Ethiopia. The highest disease in-
cidence (76.3%) of Sorghum Leaf Blight (Helminthosporium
turcicum Pass) was recorded in Bedele district (Table 2).

The highest Covered kernel Smut (Sphacelotheca sorghi)
incidence (56.7%) was also recorded in Chora district fol-
lowed by Bedele districts (47.5%) (Table 2). The incidence of
covered kernel smut varies from place to place but in Ethiopia,
it was estimated to be about 50% [43, 55]. According to [51]
for higher covered smut incidence, optimum temperature of
25<C and half moistened soil during planting are more im-
portant than other factors. The use of local cultivars with
lower quality might be aggravated the epidemiology of smut.
In addition, prevailing weather is another important factor that
influences the incidence and severity of plant diseases [35].
The Sorghum loose smut (Sporisorium sorghi) incidence was
recorded only in three districts of Bedele, Shebe Sombo and
Karsa with incidence of 40%, 16.7%, and 6.7% respectively.
It was not recorded in Gechi, Chora, Matu, Bure, Halu and
Seka Chokorsa districts (Table 2).

Similarly Sorghum Downy Mildew (Peronosclerospora
sorghi) incidence was recorded only in three districts of Jima
Zone. These districts are Seka Chokorsa with incidence of
13.3%, Shebe Sombo with incidence 10% and Karsa with
incidence of 6.7%. This disease was not recorded in Buno
Bedele and Ilu Aba Bora zones (Table 2).

In Bedele district disease severity was 41.7%, 17.7%, 5%
and 25% for Anthracnose, Leaf Blight, Covered smut and
loose smut, respectively where as in Gachi district, the sever-
ity level of the diseases was 28.3%, 21.7% and 13.3% for
Anthracnose, Leaf Blight and Covered Smut. The Severity of
Sorghum Anthracnose was high in the survey areas with high
temperature. As results of survey showed the severity of
Sorghum anthracnose in Jima zone was ranged from 25% in
Shebe Sombo to 50.4% in Seka Chokorsa districts. The result
of this survey is in line with [13], who also reported that
sorghum anthracnose was very severe in Jimma. According to
[7, 58], and [31], more intense sorghum anthracnose is asso-
ciated with high temperature and relative humidity. Similarly,
In Chora district disease severity was 18.3% and 6.7% for
Anthracnose and Covered smut (Table 2). According to the
results of the survey, severity of sorghum anthracnose clearly
depends on interactions of favorable weather conditions,
cultural practices and susceptibility of sorghum cultivars
farmer’s they cultivated. During the survey season 46 differ-
ent sorghum cultivars were recorded at different
agro-ecological areas of Southwestern parts of Oromia. This
high availability of different sorghum cultivars in this country
could play a great role in developing resistant varieties to this
disease. The result is in line with, [52] reported that as a center
of origin and diversity of sorghum, Ethiopia possesses a very
diverse sorghum germplasm. Sorghum leaf blight was causes
damage in all sorghum production areas of the surveyed areas
even if the amount of damage was not the same as that of
anthracnose. This study is in line with previous result that leaf
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blight was among the important diseases in all sorghum
growing environments of the country [14]. The severity of
down mildew was observed only in Jima zone in areas of
sorghum production potential. The results of survey showed
that the range of sorghum down mildew severity was 3.3% in

Karsa to 6.7% in Seka Chokorsa districts of Jima zone. This
study is in line with previous result that downy mildew was
among the important diseases in all sorghum growing envi-
ronments of the country [14].

Table 2. Percentage of Prevalence, Incidence and Severity Index of Sorghum crop diseases surveyed fields.

Zone Districts Elevations Number of
(m.as.l) field assessed
Bedele 1863-1986 9
Buno Bedele
Gechi 2074-2244 6
Chora 1952 1
Matu 1693-1743 2
Ilu Aba Bora
Bure 1499-1726 8
Halu 1586-1704 8
Seka Chokorsa 1798-2003 4
Karsa 1684-1779 4
Jima
Shebe Sombo 1337-1667 4
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. . Disease measurement
Diseases of Major

Crops P% 1% S%
Anthracnose 100 88.9 41.7
Leaf Blight 60.4 76.3 17.7
covered smut 383 475 5
Loose smut 31.7 40 25
Anthracnose 100 78 28.3
Leaf Blight 55.8 13.3 21.7
covered smut 383 6.7 133
Anthracnose 100 95 18.3
covered smut 12 56.7 6.7
Anthracnose 100 86 30.1
Leaf Blight 37 45 20.6
covered smut 14.8 133 6.7
Anthracnose 100 100 38.3
Leaf Blight 74.1 317 17.2
Anthracnose 100 100 39.8
Leaf Blight 70.8 43.8 16.5
Anthracnose 100 925 50.4
Leaf Blight 69.4 225 13.3
covered smut 51.9 133 6.7
Downy mildew 40.7 13.3 6.7
Anthracnose 100 100 28.2
Leaf Blight 74.6 41.4 17.3
Downy mildew 14.8 6.7 3.3
covered smut 25.9 16.7 6.7
Loose smut 18.5 6.7 3.3
Anthracnose 100 100 25
Leaf Blight 69.4 40 17.5
covered smut 29.6 10 6.7
Downy mildew 28.9 10 6
Loose smut 44 .4 16.7 10
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3.4. Tef Diseases

Prevalence, Incidence and Severity of Tef Diseases

As well as the same the survey results, tef crops were very
vulnerable due to environmental conditions and lack of disease
resistant tef varieties in Jima and Ilu Aba Bor zones. But, over
these two zones, Buno Bedele zone were showed little im-
provement. For these reasons farmers were sow seeds locally
called “Tsedey” and it can reach in a few months and pass by
when the disease was about to cause damage for tef head
smudge disease and in a few places farmers were used im-
proved seed varieties by imagining pass by when the disease
was about to cause damage. However, the improved seed vari-
eties sown by these farmers were not resistant to the disease.

Results of the survey indicated that the major Tef diseases
that prevailed in the study area was include Tef Leaf rust
(Uromyces eragrustidis Tracy), Tef Zonate Eye Spot (Hel-

minthosporium gigantum) and Tef head smudge (Helmin-
thosporium miyakei Nisikado). Among the fungal diseases,
zonate eye spot (Helminthosporium giganteum), smut, and
leaf blast are recent records [9]. Among these diseases Tef
Leaf rust were the major diseases of high prevalence in the
study area with high incidence and severity level followed by
Tef Zonate Eye Spot and Tef head smudge (Table 3). The
highest prevalence of Tef Leaf rust (83.8%) was recorded in
Gachi district followed by Karsa (80.6%) district. It was zero
prevalence in Halu and Bure districts. Similarly, the highest
prevalence of Tef Zonate Eye Spot was recorded in Gechi
district with prevalence of 72.5% followed by Chora (68.1%)
district (Table 3). It was zero prevalence in Seka Chokorsa,
Halu and Bure districts. The highest prevalence of Tef head
smudge was recorded in Bedele district with the prevalence of
63% (Table 3). [9] study showed that tef leaf rust and head
smudge are widely distributed in farmer’s field.

Table 3. Percentage of Prevalence, Incidence and Severity Index of Tef crop diseases surveyed fields.

Zone Districts SO
(m.as.l) assessed
Bedele 1857-1960 10
Buno Bedele Gechi 2064-2144 5
Chora 1886-1970 10
Ilu Aba Bora Matu 1704-1713 4
Seka Chokorsa  1832-2055 4
Karsa 1715-1764 5
Jima
Shebe Sombo 1433-1667 3

As our survey results was suggested Tef Leaf rust preva-
lence took precedence, the incidence of Tef Leaf rust preceded
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Disease measurement

Number of field Diseases of Major

Crops P% 1% S%
Head Smudge 63 40 8.9
Leaf rust 725 39.2 22.6
Zonate Eye Spot 65.4 40 15.6
Head Smudge 41.7 26.7 44
Leaf rust 83.8 375 2.7
Zonate Eye Spot 72.5 55 1.8
Head Smudge 55.6 275 10
Leaf rust 72.8 37 19.3
Zonate Eye Spot 68.1 18.8 21.3
Leaf rust 63.9 40 18.3
Zonate Eye Spot 38.9 225 8.3
Head Smudge 55.6 25 15
Leaf rust 61.1 375 16.3
Leaf rust 80.6 62.5 14.2
Zonate Eye Spot 66.7 50 18
Head Smudge 55.6 36.7 10
Leaf rust 70.4 53.3 18.9
Zonate Eye Spot 61.1 325 18.3

and followed by Tef Zonate Eye Spot and Tef head smudge.
Head smudge of tef is common disease in warm-humid areas
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and can affect the yield and quality of tef. Head smudge in-
cidence is high at valley bottoms near rivers and in fields
bordered by shade trees. It is both seed and stubble-borne
disease [20]. Date of sowing was own influence on the inci-
dence of the head smudge disease. Comparing to early planted
tef, disease was seriously affected the late planted ones. The
highest Tef Leaf rust disease incidence was 62.5% in Karsa
district followed by Shebe Sombo (53.3%) district (Table 3).
The highest Tef Zonate Eye Spot incidence (55%) was also
recorded in Gachi followed by Karsa (50%) district. It was
zero incidences in Bure, Halu and Seka Chokorsa districts.
Similarly, the highest Tef head smudge incidence (40%) was
recorded in Bedele district followed by Shebe Sombo (36.7%)
district. It was not recorded in Karsa, Matu, Bure and Halu
districts (Table 3). The problem of disease was serious in the
southwestern parts of Ethiopia where there was high rainfall,
and hot and humid climate. Poor genetic potential of the cul-
tivars under wide spread production and the problems of
diseases were the major causes for yield reduction of tef. The
extent of the problem of low productivity due to these con-
straints were varies from place to place within the country.
The productivity of tef at Southwestern Ethiopia was below
1ton ha™* [54].

Results of the survey indicated that the highest Tef head
smudge diseases severity were recorded in Seka Chokorsa
(15%) district followed by Shebe Sombo, Bure, Matu and
Chora districts of Surveyed areas with 10% respectively. The
lowest severity of tef head smudge disease was recorded in
Halu and Gachi with 4.4% respectively. However, the lowest
severity of head smudge disease was recorded in Oromia
region with the mean severity value of 8.6% [48]. Tef head
smudge caused by Helminthosporium myaikai Nisikado is one
of the most serious fungal diseases threatening tef production
in southwestern Ethiopia. It attacks the inflorescence of tef
plants and a dense mate of dark brown fungus spores cover the
infected spikelet’s [50].

Tef leaf rust was also other tef disease in southwestern parts
of surveyed areas. The highest severity of leaf rust was rec-
orded in Bedele district (22.6%) followed by Chora (19.3%)
district. The lowest severity of leaf rust was recorded in Halu
and Gachi districts with 2.7% severity. The severity of leaf
rust was observed in all surveyed areas of southwestern
Oromia on all tef varieties. No complete resistance is yet
available for tef rust (Uromyces eragrostidis Tracy), another
disease with broad distribution in Ethiopia [26, 10]. The
amount of yield losses caused by tef leaf rust under farmers’
field condition is not known. However, under on-station
conditions tef yield losses vary between 10 and 24% [24]. [17]
also reported that tef leaf rust cause annual yield loss of 10-
41%. Different studies in the past indicated that there is no tef
germplasm that showed complete resistant for tef leaf rust.
Diseases like tef leaf rust, head smudge, damping off, Zonate
eyespot and smut diseases are becoming very important dis-
eases due to agronomic improvement of tef crops and climate
change. Except tef head smudge other diseases were not a
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serious problem in surveyed areas of southwestern Oromia. In
the major tef-growing areas of Ethiopia tef suffers less from
diseases than most other cereal crops in the major production
areas of Ethiopia [53]. According to [12], rust causes an av-
erage loss of 10-25%.

4. Conclusion

The results of survey conducted in three Zones and 9 dis-
tricts of the Southwestern part of Oromia in 2020 to 2022 has
enabled to document various diseases that occur on the three
major cereal crops: maize, sorghum and Tef. A total of 13
major diseases were recorded across six districts on three
major cereal crops. The maximum incidence, severity and
prevalence of some of the diseases were based on the nature of
the diseases. This study indicates the presence of multiple
diseases at different growth stage of the Maize, Sorghum and
Tef cereal crops, at different locations and altitude during the
assessment. During the assessment different pathogens at-
tacking those cereal crops varieties were observed across
surveyed areas. Among all fungal diseases reported, tef leaf
rust, head smudge and zonate eye spot are major tef diseases
that were observed in surveyed areas. Major maize diseases
that prevailed in the study areas were include Turcicum Leaf
Blight (Exserohilum turcicum), Gray Leaf Spot (Cercospora
zeae-maydis), Culvularia Leaf Spot, Maize Lethal Necrosis
Disease, Aspergillus ear rot, Maize Streak Virus and Corn
Smut (Ustilago maydis). Major diseases of sorghum were
Anthracnose (Colletotrichum sublineolum), Leaf Blight
(Helminthosporium  turcicum Pass), Downy Mildew
(Peronosclerospora sorghi), Covered kernel Smut (Sphace-
lotheca sorghi) and Loose Smut (Sporisorium sorghi) which
could be considered as quite important because of high se-
verity level. Results from tef diseases surveyed in three zones
reveals that tef leaf rust was prevalent and followed by zonate
eye spot and tef head smudge encountered during the survey
seasons with varying degree of incidence and severity. Tur-
cicum Leaf Blight and Gray Leaf Spot were prevalent from
Maize crop and Anthracnose and Leaf Blight were prevalent
from sorghum crop of surveyed in three zones. The incidence
and severity of those diseases were increasing from year to
year. According to the results of survey were showed, the
incidence and severity of tef head smudge in all tef production
districts starting from maturity stage. The long and medium
maturing local cultivars were found susceptible compared to
the early maturing improved varieties. The incidence and
severity of Turcicum Leaf Blight and Gray Leaf Spot were
increased on the many varieties of maize almost all varieties
on which weren’t showed the previous surveying season. The
severity of maize common smut was increased in all maize
production areas. Therefore, efforts should be made towards
the integration of multiple disease control options. Varietal
modification is also another concern to minimize the effect of
those cereal crops diseases. This study indicates that there was
no the use of fungicide to control those diseases. Currently,
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the disease was becoming severe and using and evaluation of
different fungicides for different cereal crops may be an op-
tion to control those cereal diseases. The other concern is
screening of germplasm to those diseases and selecting those
tolerant lines and incorporating in breeding program will also
another option to control those diseases in the future. Use of
intercropping and crop rotation is needed to minimize the
development of those diseases especially for maize and sor-
ghum crops. Hence, the information obtained from this survey
result gives some evidence on the importance research inter-
vention in the area particularly by developing or adopting
integrated disease management options for those recorded
major diseases of the cereal crops in the surveyed areas for
sustainable cereal crops production.

1. Generally, farmers are responsible for growing and
harvesting cereal crops, as well as managing their farms
and resources, use resistant variety. They also need to
adopt and implement sustainable farming practices that
can prevent and control cereal crop diseases, such as
crop rotation and intercropping with non-cereal crops,
such as legumes and oilseeds, pest management, and soil
conservation.

2. Researchers are responsible for conducting scientific
studies on the causes, prevention, and management of
cereal crop diseases. They also develop new varieties,
technologies, and practices that can improve the re-
sistance and productivity of cereal crops.

3. Agricultural offices are responsible for providing tech-
nical guidance and support to farmers on how to grow
healthy and profitable cereal crops. They also monitor and
inspect the crop conditions, diagnose and treat diseases,
and enforce the relevant regulations and standards.

. Government is responsible for creating and implement-
ing policies and programs that can promote the devel-
opment and sustainability of the cereal crop sector. They
also provide funding, infrastructure, and incentives for
research and extension activities, as well as ensuring
food security and safety.

5. Extension office is responsible for facilitating the transfer
of knowledge and innovation from research to farmers.
They also provide training, education, and advisory ser-
vices to farmers on how to adopt and apply the best prac-
tices and technologies for cereal crop production.

Abbreviations

BeARC Bedele Agricultural Research Ceneter

OARI Oromia Agricultural Research Institute
BH Bako Hybrid

m.a.s.| meter above sea level

P Prevalence

I Incidence

S Severity
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