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Abstract

Maize (Zea mays L.) is the most abundantly produced cereal in the world. It is one of the most popular crops grown in the 
world, ranking second to wheat and used as a staple food in the tropics. It is the most versatile crop, adaptable to different 
agro-ecological and climatic conditions. Maize is among the leading cereal crops selected to achieve food self-sufficiency 
in Ethiopia. In Ethiopia, maize is the staple food and one of the main sources of calories, particularly in the major maize-
producing regions of the country. The major constraints to maize production in the country include both abiotic and biotic 
factors, such as droughts, nutrient deficiencies, weeds, diseases, and insect pests. Among the biotic stresses, diseases are one 
of the most important limiting factors in maize production. Diseases such as common rust, maize lethal necrosis, gray leaf 
spot, and turcicum leaf blight diseases are the major constraints in realizing the potential yield loss of this crop. Even though 
these diseases are the major problems for the crop, there are some disease management options are Using disease resistant 
cultivars, crop rotation, using fungicides and planting disease free plants are the best methods.  
     
Keywords: Biotic; Disease; Constraint Foliar; Loss and Management

Introduction

Maize (Zea mays L.) is a major cereal crop in many regions 
of the world, including Ethiopia [1]. Maize is among the 
leading cereal crops selected to achieve food self-sufficiency 
in Ethiopia [2]. In Ethiopia, the maize crop was the most 
widely grown crop from lowland to highland agro-ecologies 
and ranked third in importance among all cereal crops in the 
world after wheat and rice [3]. Among the cereal crops, maize 
contributes the most to the nation’s crop production and is 
grown more frequently than any other crop by farmers. In Sub-
Saharan Africa, the area used for maize cultivation increased 
from 2007 to 2017 by almost 60% [4]. Ethiopia is the only 
country in Sub-Saharan Africa to have made significant 

progress in maize production and input usage [5]. Maize is 
a primary food crop in Ethiopia and one of the main sources 
of calories in major maize producing regions. It is grown 
on approximately 2.135 million hectares of land across the 
country [6]. In subsistence cultivation, the national average 
maize yield is around 3665 kg/ha [6]. This is significantly 
lower than the global average yield [7]. However, due to 
biotic, abiotic, and socioeconomic restrictions, maize yields 
have remained low [8]. The most prevalent biotic restrictions 
on maize production in Ethiopia are diseases, weeds, insect 
insects, and other arthropod pests, followed by abiotic 
(drought and nutrient deficits) and socioeconomic (market 
price volatility and input availability) restraints [8]. Diseases 
are the main biotic factors limiting maize production and 
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productivity. Grey leaf spot (Cercospora zeae-maydis Tehon 
and Daniels), Turcicum leaf blight (Exserohilum turcicum 
Pass Leonard and Suggs), and common leaf rust (Puccinia 
sorghi Schr.) are the most prevalent infectious diseases of 
maize in the region [9,10]. Foliar diseases and insect pests 
such as stem borers are to blame for the low yield [11-13].

Types of Maize Disease

Common Rust 

Common rust, caused by Puccinia sorghi Schw, is a 
devastating disease that causes yield losses of up to 61 
percent in disease epidemic years in the country’s key maize-
growing highland areas [13,14]. Maize common rust (CR) is 
found in temperate [15,16] as well as subtropical and tropical 
[17-20] agricultural zones. Puccinia sorghi is a parasitic 

obligate host [21,22]. Common rust disease epidemics have 
short latency periods of five to ten days at temperatures 
ranging from 15 to 25°C, and they are more common at relative 
humidity levels of at least 98 percent [16,23]. The disease has 
become a potential hazard to maize agriculture in Ethiopia’s 
maize-growing regions [10]. It emerges in the early phases 
of maize development and, if adequate management is not 
implemented in a timely manner, it harms the plant, resulting 
in larger yield losses [10,24-26].

Disease Symptoms: Common rust produces severe 
yellowing and early desiccation of maize leaves (Figure 
1), leading to leaf necrosis and total elimination of the 
photosynthetic regions. Heavy rust infestations can cause 
stunting, inadequate ear tip fill, and pustules on ear husks, 
lowering marketability and production.

     

 Figure 1: Symptoms of the common rust maize disease.

Disease Yield Loss: Maize common rust causes a yield loss of 
12–60% [27] in Asia and occurs in all maize-growing places 
across the world [28,29]. Currently, common rust is the most 
serious danger to maize production in Ethiopia’s maize-
growing areas, causing major yield losses [10]. Most maize 
cultivars grown in eastern Ethiopia are susceptible to the 
disease, which causes significant output losses under good 
weather conditions [7,13,30]. The disease occurs in many 
maize-producing areas throughout the country, resulting in 
grain production losses of up to 23% [31], with vulnerable 
cultivars such as CML-202 losing up to 60.5 percent of their 
output Deyle, et al. Similarly, Netsanet [25] observed disease 
severity of up to 35% and relative yield loss of 29% in 
unsprayed plots owing to this pathogen in eastern Ethiopia.

Disease Management: One of the bottlenecks responsible 
for diminishing maize yielding potential in developing 
countries such as Ethiopia is the use of varieties with inferior 
genes, which are sensitive to diseases, insects, weeds, 
low yielding, and of poor quality. Furthermore, a lack of 

enough investment and trained labor to enhance varieties 
for high yield and disease resistance, as well as dwindling 
land and water resources and environmental pressures, is 
lowering the crop’s producing potential [32]. Crop rotation, 
sanitation, seed treatments, foliar fungicide application, 
fertility adjustment, and biological controls are among the 
many techniques for managing common smut that have been 
advocated or researched. According to Jeger [33]; Madden, et 
al. [34], knowledge of plant disease epidemiological aspects 
is important for understanding the biology of their causative 
agents as well as for establishing, planning, and monitoring 
effective disease control methods. Understanding disease 
epidemiology and how it is impacted by various variables 
is also helpful in developing environmentally sustainable 
disease control methods and strategies [34]. Previous 
investigations in other parts of Ethiopia investigated the 
disease’s relationship with farming patterns and various 
cultural behaviors. The use of fungicide is beyond the access 
of resource-constrained farmers and, moreover, increases 
the production costs. It is hazardous to human health and has 
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a negative impact on the environment. The use of resistant 
varieties is an effective strategy for resource-constrained 
farmers. This is the most durable and economical means for 
disease management. This principle is equally important for 
an eco-friendly environment.

Maize Lethal Necrosis Disease

Maize lethal necrosis disease is caused by a synergistic 
interaction between Maize Chlorotic Mottle Virus (MCMV) 
and Sugarcane Mosaic Virus (SCMV), as well as other viruses 
including Maize Dwarf Mosaic Virus (MDMV) and Wheat 
Streak Mosaic Virus (WSMV) [35]. MCMV and SCMV have 
been linked to MLN illness symptoms in Africa [36]. Maize 
lethal necrosis (MLN) disease has emerged as the country’s 
single most significant production limitation [37]. The 
disease was first reported in Kenya in 2012 [38], then in 
Rwanda [39], the Democratic Republic of Congo [39], and 
Uganda’s border areas [39,40].

In Ethiopia, the disease was discovered in maize plants 

with severe yellowing and chlorotic mottle signs in July 
2014 [41], indicating that the disease was present. In 2014 
[41], both MCMV and SCMV were reported to elicit MLND 
symptoms in Ethiopia, either alone or in combination 
infections [42]. However, a new maize virus, Maize Yellow 
Mosaic Virus (MaYMV), has just been discovered in Ethiopia 
[43]. This might indicate that the viral situation in the country 
is constantly changing, requiring an immediate reaction from 
all stakeholders to meet the current difficulties.

Disease Symptoms: Plants infected with MLND exhibit 
symptoms such as stunting, necrosis, mottling, streak and 
mosaic patterns, and extended yellow streaks parallel to leaf 
veins (Figure 2). Streaks can join together to form chlorotic 
mottling. Chlorotic mottling can be followed by leaf necrosis 
[44,45], which can cause “dead heart” symptoms and plant 
mortality [38], rapid aging of the plants [46], failure to tassel 
and sterility in male plants, deformed or no ears [46-48], 
failure of cobs to put on grains, and rot.

         

 Figure 2: Symptoms of MLND disease in maize.

Disease Yield Loss: MLND poses a significant threat to 
maize production in East African nations such as Ethiopia. 
The disease’s losses are determined by a range of conditions, 
including plant stage infection, variety type, viral strain, and 
climatic circumstances [46-50]. Yield losses ranged from 
31 to 70 percent in Eastern Uganda [51]. In both artificial 
and natural inoculations of maize crops in north central 
Kansas and south central Nebraska, yield losses of 50–90% 
have been documented [46]. Even though its entrance into 
Ethiopia is intraclast, it threatens and limits maize output 
to its maximum potential. Subsequent reports of severe 
maize production losses as a result of the disease have been 
reported after its introduction to maize-growing areas in 
Ethiopia. Since its discovery in Ethiopia’s Upper Awash 

Valley, it has resulted in a 100% crop loss during the 2014 
growing season [41]. The susceptibility of the crop to the 
disease is not limited to one growth stage but all. All stages of 
growth are revealed, from seedling to approaching maturity 
[52-55]. Because the seedling stage is the most susceptible 
to infection, complete crop loss might occur [35,41,45]. In 
Ethiopia, the negative impact of MLND is already visible 
at the farm, country, and national levels. Affected farmers 
have lost their whole harvest. The loss is caused by diseased 
maize plants with tiny ears that are deformed and set few 
or no grains. However, the cost of producing maize is rising 
due to farmers’ use of herbicides and insecticides and from 
the expenditures required by seed providers for maize seed 
treatment, to reduce weeds and vector transmitters. Any 
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interruption in production always undermines food and 
nutrition security for a substantial portion of the population. 
As a result, effective measures should be taken to manage 
and decrease disease-related losses while also optimizing 
production [56].

Disease Management: The purpose of plant disease control 
is to lower it to a level that will not cause considerable loss 
or crop damage [56]. Disease management is accomplished 
by the integration of many solutions. Controlling MLND 
is challenging for two reasons. The disease is produced 
by a mixture of two or more viruses that are difficult to 
discriminate between based on visual symptoms, and the 
vectors that transmit the viruses may travel large distances 
via wind. The most common and extensively used strategies 
for managing MLND include pathogen exclusion and 
eradication, lowering the rate of infection by avoidance, 
plant protection, and resistant or tolerant cultivars. 

In Ethiopia, a pilot study on eight maize genotypes, 
including Melkassa 1, Melkassa 2, Melkassa 4, MH 140, MH 
130, MHQ 138, JIBAT, and CML 445, revealed the presence of 
different responses to MLND [57]. She infected the viruses 
individually and in groups at the National Agricultural 
Biotechnology Research Center’s greenhouse (NABRC). 
All genotypes have varying levels of severity. Melkassa 1, 
2 and MHQ 138 were shown to be more resistant than the 
other genotypes employed in the study. Her findings were 
consistent with those of Jacob in Tanzania, who discovered 
that landrace genotypes were more suited to MLND than 
modified cultivars or inbred lines. The evolutionary 
association of Ethiopian isolates with other nations may 
serve as a foundation for applying management techniques 
to the Ethiopian situation. So, relevant recommendations for 
MLND management in Ethiopia could include monitoring 
the field once a week at all stages of development for 
symptoms of disease development, uprooting diseased 
plants and burning them immediately to stop the spread 
of the disease, and controlling vectors with pesticides such 
as diazinon 60 percent EC (1-1.5 lit/ha), malathion 50 
percent EC (2 lit/ha), and lambda-cyhalothrin 5 percent 
(0.2-0.4 lit/ha). In addition, rotate with pulse crops, use 
disease-free seed and fertilize at the necessary rate, weed 
fields on a regular basis to eliminate alternate hosts of 
insect vectors, and avoid growing a new maize crop near 
sick areas [58]. Crop rotations and maize-free periods are 
short-term interventions that are thought to be especially 
efficient at limiting MLN. Farmers should be required to 
stop cultivating maize for a season and instead plant legume 
crops. Farmers must use several agronomic methods, such 
as timely planting and weeding, proper plant spacing, and 

enough fertilizer treatment to ensure optimal plant health 
across all genotypes.

Gray Leaf Spot

Gray leaf spot is now recognized as one of the most 
severe maize (corn) yield-limiting diseases in the world [59-
61]. Gray leaf spot has become a pandemic throughout Africa 
[62-64]. The discovery of the disease in the South African 
province of KwaZulu-Natal was the first official report 
from the African continent. Grey leaf spot was originally 
discovered in Ethiopia in 1997 along the border of the west 
Wellega and Ilubabor zones in western Ethiopia [64,65]. It 
has been the most important maize disease in Ethiopia since 
1998. According to the survey report [64], the prevalence 
of grey leaf spot has grown in the key maize producing 
areas of Western, Southern, and Northwestern Ethiopia. 
According to the paper, grey leaf spot has been the most 
important maize disease in Ethiopia since 1998. Gray leaf 
spot, caused by Cercospora zeae maydis, has become one of 
the most important maize yield-limiting diseases in eastern 
Africa, including Ethiopia [17]. This disease is most severe 
and devastating during protracted periods of high relative 
humidity, sluggish drying of dews, and late-season fogs 
Lyimo, et al. Increased gray leaf spot occurrence in Ethiopia 
has been linked to cultural practices such as reduced tillage, 
continuous maize production, and the adoption of vulnerable 
maize varieties [9,41]. It is one of the most serious maize 
diseases in Ethiopia, particularly in the western Oromia 
region.

Disease Symptoms: Gray leaf symptoms are usually 
initially noticed on the lower leaves. Initially, immature 
lesions are difficult to identify from lesions produced by 
other foliar diseases of maize [66]. Lesions first emerge as 
little tan patches, typically 1 to 3 mm long and rectangular 
to irregular in shape. Gray leaf spot is distinguished by the 
fact that lesions often run parallel to leaf veins [66,67]. 
Further lesion growth causes lesion clustering and blighting 
of whole leaves (Figure 3). Stalk degeneration and severe 
lodging may develop with severe blighting [66]. Sporulating 
lesions take on a grey hue, hence the term “gray leaf spot” 
[66,68]. Gray leaf spot has an extended latent period when 
compared to other foliar diseases, and lesions can sporulate 
14 to 28 days after infection [69,67]. The size, quantity, and 
kind of lesions can vary substantially between genotypes. 
Susceptible inbreds and hybrids frequently have necrotic 
lesions [70-72], whereas moderately resistant inbreds and 
hybrids frequently have chlorotic and/or fleck-type lesions 
[73,74]. 
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 Figure 3: Symptoms of gray leaf spot maize disease.

Disease Yield Loss: Grey leaf spot in maize causes yield 
losses ranging from 11 to 69 percent [75], with estimated 
losses as high as 100 percent when severe epidemics 
contribute to photosynthetic area loss. Severe lodging can 
also negatively affect mechanical harvesting and result in 
additional grain loss due to a reduction in harvestable grain 
yield [75]. In South Africa, yield losses due to the disease 
were estimated to be 50% for moderately resistant hybrid 
maize and 65% for susceptible hybrid maize [76]. In Ethiopia, 
Dagne [77] reported that yield losses due to grey leaf spot 
on resistant, moderately resistant, and susceptible cultivars 
were between 0-14.9 percent, 13.7-18.3 percent, and 20.8-
36.9 percent, respectively, during the 2003/2004 cropping 
seasons in Bako and its surrounding areas.

Disease Management: Among the significant disease 
restrictions on maize production in Ethiopia, diseases such 
as grey leaf spot cause considerable yield losses due to 
high grey leaf spot incidence and severity in farmers’ fields. 
Cultural methods and the use of fungicides have been used 
for grey leaf spot management Ward, et al. but they have not 
been effective because fungicide application is expensive and 
not practical in most operations for resource poor farmers, 
as well as having unpredictable weather and environmental 
side effects [78]. The availability and use of resistant maize 
hybrids would provide a low-cost method of reducing grey 
leaf spot [79]. However, there is limited actual data on how 
different maize types react to the illness. Crop rotation, 
planting date/early planting, increased ploughing frequency, 
and conservation tillage are all cultural techniques for 
reducing the impact of gray leaf spot.

Turcicum Leaf Blight

Turcicum leaf blight (TLB) is a serious foliar disease 
of maize in the majority of producing locations across the 

world [80]. Previously, the pathogen was identified as 
Heliminthosporium turcicum Pass [81]. The disorder is more 
frequent in humid, temperate climates [82]. It is widely 
spread yet intermittent in nature, and its development is 
mostly determined by meteorological conditions, plant 
growth stage, and resistance level in maize cultivars [83]. 
The pathogen has a broad host range and a high level of 
pathogenic heterogeneity [84]. 

The TLB [Exserohilum turcicum (Pass) Leonard & Suggs] 
and gray leaf spot (Cercospora zeae-maydis Tehon & Daniela 
and Cercospora sorghi var. maydis Ell. & Ev.) are the most 
common maize diseases in western Ethiopia. Turcicum leaf 
blight has been documented to inflict catastrophic damage 
to the majority of commercial maize types introduced in 
the nation [10]. According to Wende, et al. [85] turcicum 
leaf blight is the number one concern and is a high research 
priority for maize in Ethiopia. 

Disease Symptoms: It is widely spread yet intermittent 
in nature, and its development is mostly determined by 
meteorological conditions, plant growth stage, and resistance 
level in maize cultivars [83]. The pathogen infects the entire 
plant, but the most visible symptoms/lesions are seen on 
the leaves (Figure 5). Lesions defoliate the leaves, causing 
yield losses owing to a shortage of glucose to fill the grains. 
Fields that have been heavily infested have a charred or 
burnt look, resulting in the early demise of leaves [86]. TLB 
causes considerable leaf damage and defoliation during the 
grain filling stage, as well as yield losses owing to necrosis 
or chlorosis of leaves, early leaf death, and loss of nutritional 
value even when used as fodder [87].
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Figure 5: Symptoms of turcicum leaf blight maize disease

Disease Yield Loss: The turcicum leaf blight damages or 
destroys the leaf tissues, reducing the amount of green 
chlorophyll that produces nourishment for the plant. When 
a large portion of the leaf area is destroyed, the vigour and 
yields are diminished. When a large portion of the green 
region is destroyed, starch production is inhibited and the 
kernels become chaffy. Because of their low nutritional 
content, blighted leaves are not even acceptable for fodder 
[88]. It has been documented that TLB produces substantial 
leaf damage and defoliation during the grain filling stage, and 
yield losses owing to necrosis or chlorosis of leaves, early 
mortality of the leaves, and loss of nutritional value even as 
fodder have been documented [87]. TLB has had a severe 
impact on maize in highland agro-ecologies in Uganda, Kenya, 
Ethiopia, Zambia, and South Africa [89]. Turcicum leaf blight 
(E. turcicum) is the most important maize disease recorded 
in Western Ethiopia. In this area, TLB was identified as the 
most important leaf disease on maize by farmers in this area 
(46.7 percent), whereas gray leaf spot (GLS) was identified 
as the second most important leaf disease in the area [85]. 
As a result, TLB was ranked first and is regarded as a high 
research priority for maize in Ethiopia [85]. TLB incidence 
ranges from 95 to 100 percent in areas with constant 
wetness and high humidity, and yield loss can reach up to 70 
percent [10]. It is said to have wreaked havoc on the majority 
of commercial maize varieties grown in the nation [10].

Disease Management: TLB is mostly controlled by resistant 
cultivars. Both major genes and partial resistance can be 
integrated for disease control, although discovering partial 
resistance has been emphasized due to the practical limits 
of Ht genes. Resistance genetics is quantitatively determined 
in the majority of maize genotypes and has been utilized for 
disease control [90]. Fungicides are used to manage TLB, and 
among all tested fungicides, Propiconazole 25 EC (Tilt) was 
the most effective against E. turcicumon maize [91]. Three 
sprays of propiconazole at 3-week intervals were successful 
in slowing the development of turcicum leaf blight in maize 
Bowen, et al. According to the Megersa, et al. [92,93] findings, 

applying fungicide effectively reduced maize TLB by slowing 
disease progression over time. The use of resistant hybrid 
maize varieties also demonstrated a substantial difference 
in all disease parameters examined, with the susceptible 
varieties BH-543 and AMHQ-760 receiving the highest scores 
and the moderately resistant maize variety BH-660 receiving 
the lowest. However, due to their high yields, the hybrids BH-
540 may be better classified as tolerant varieties. 

Conclusions

Maize (Zea mays L.) is a major cereal crop in many 
regions of the world, including Ethiopia. Ethiopia is the 
only country in Sub-Saharan Africa to have made significant 
progress in maize production and input usage. However, 
due to biotic, abiotic, and socioeconomic restrictions, maize 
yields have remained low. Diseases are the main biotic 
factors limiting maize production and productivity. Diseases 
like common rust, maize lethal necrosis, gray leaf spot, and 
turcicum leaf blight diseases are becoming very important 
diseases due to agronomic improvement of maize crops. 
Among all the disease management options, use of disease 
resistant cultivars, crop rotation, using fungicides, and 
planting disease free plants are the best methods.
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