
1741 

 

Turkish Journal of Agriculture - Food Science and Technology, 14(6): 1741-1748, 2026 
DOI: https://doi.org/10.24925/turjaf.v14i6.1741-1748.8631 

 

 

Turkish Journal of Agriculture - Food Science and Technology 

Available online, ISSN: 2148-127X  │www.agrifoodscience.com │ Turkish Science and Technology Publishing (TURSTEP) 
 

 

Major Rice Diseases in Ethiopia: Current Status, Impacts, and Integrated 

Management Strategies 
 

Getnet Muche Abebele1,a,*, Mulat Getaneh Melese2,b 

 
1Department of Plant Pathology, Fogera National Rice Research and Training Center, Ethiopian Institute of Agricultural Research, Ethiopia  
2Ethiopian Institute of Agricultural Research (EIAR), Fogera National Rice Research and Training Center (FNRRTC), Ethiopia 
*Corresponding author 

A R T I C L E  I N F O  A B S T R A C T  

 

Review Article  

 

Received : 20.12.2025 

Accepted : 17.03.2026 

 

Rice production in Ethiopia, a cornerstone of the nation's food security strategy, faces severe and 

escalating constraints from a complex of fungal, bacterial, and viral diseases. This comprehensive review 

synthesizes current knowledge on the status and management of these biotic threats across diverse 

Ethiopian agro-ecologies. Rice blast, caused by Pyricularia oryzae, remains the most devastating 

pathogen, capable of causing total crop failure under conducive conditions. Concurrently, brown spot 

(Bipolaris oryzae) persists as a pervasive issue, strongly linked to widespread soil nutrient deficiencies, 

particularly silicon. The ongoing intensification of rice cultivation has further promoted the emergence 

of new challenges, including sheath blight (Rhizoctonia solani), bacterial leaf blight (Xanthomonas 

oryzae pv. oryzae), and sheath rot disease complexes. These diseases collectively cause substantial yield 

losses, estimated between 20% and 70%. Alarmingly, previously minor diseases such as false smut, 

bakanae, kernel smut, and viral infections like rice yellow mottle virus (RYMV) are being reported with 

increasing frequency, compounding the threats to productivity and farmer livelihoods. This review 

critically examines the etiology, epidemiology, and economic impact of these pathogens. Additionally, it 

emphasizes that mitigating the effects of these multifaceted disease challenges requires a holistic, 

Integrated Disease Management (IDM) framework. Effective and sustainable control must strategically 

combine host plant resistance, optimized cultural practices, biological control agents, and judicious 

chemical interventions, all tailored to the unique socio-economic and environmental contexts of Ethiopian 

rice farming systems to ensure long-term yield stability and food security. 
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Introduction 

Rice (Oryza sativa L.) has attained strategic importance 

for enhancing food security and promoting economic 

development in Ethiopia, with cultivated areas and 

production significant production expanded in key agro-

ecologies such as the Fogera Plain, Gambella, and the 

Awash River basins. According to the United States 

Department of Agriculture (USDA) Crop Explorer data, 

the area harvested for rice in Ethiopia during the 2024/25 

crop year (Long Rains season) is estimated at 

approximately 90 thousand hectares. This reflects the land 

actually harvested for rice cultivation as part of national 

agricultural reporting. Notwithstanding this growth, the 

sector's potential is critically undermined by a burgeoning 

complex of fungal, bacterial, and viral diseases, which 

represent primary biotic constraints to productivity 

(Tadesse et al., 2020). Plant pathogens that affect plants 

evolve alongside their host species, and environmental 

factors play a significant role in their evolution process. 

The changing landscape of plant diseases is a direct 

consequence of agricultural intensification and shifting 

environmental parameters, which synergistically create 

conducive niches for pathogen proliferation and 

dissemination. 

Among the most economically significant diseases, rice 

blast stands out for its capacity to precipitate total crop 

failure under epidemic conditions, while brown spot 

remains a pervasive issue, intrinsically linked to soil 

nutrient deficiencies in rain fed systems (Selvaraj et al., 

2020). Concurrently, the proliferation of intensive irrigated 

cultivation has catalyzed the emergence of rice diseases, 

which have previously been considered as secondary biotic 

stress factors, including sheath blight and bacterial leaf 

blight, alongside polymicrobial disease complexes 

affecting sheaths and roots of the plants (Ayele et al., 2022; 

Girma et al., 2021). In the case of an increase in the 

prevalence of minor diseases such as false smut, bakanae, 

kernel smut, and rice yellow mottle virus (RYMV), this 

scenario may become more complicated. This condition 

requires a multifaceted challenge to disease management 

protocols (Girma et al., 2023; Alemu et al., 2023). 

http://creativecommons.org/licenses/by-nc/4.0/
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The socioeconomic repercussions of this disease complex 

are profound and versatile, extending beyond direct yield 

forfeiture to encompass qualitative deterioration of grain, 

depreciation of market value, and escalated production inputs, 

thereby collectively imperiling the livelihoods of smallholder 

farmers and national food security imperatives (Andargie et 

al., 2024). Contemporary management paradigms are further 

challenged by considerable pathogen diversity, a dearth of 

durably resistant cultivars, and socioeconomic barriers 

impeding the adoption of control measures. This review 

synthesizes contemporary research on the etiology, 

epidemiology, and management of these pathogens, with the 

overarching objective of informing robust, integrated disease 

management frameworks essential for the sustainable 

development and yield stability of Ethiopia's rice sector. 

 

Rice Blast  

 

The Causative Agent and Favorable Conditions for 

Its Spread 

Rice blast, incited by the ascomycete fungus 

Pyricularia oryzae (teleomorph: Magnaporthe oryzae), 

constitutes the most devastating phytopathological 

constraint to rice production in Ethiopia (Tadesse et al., 

2020). Magnaporthe oryzae is a filamentous ascomycete 

fungus (Kingdom Fungi; Phylum Ascomycota; Class 

Sordariomycetes; Order Magnaporthales; Family 

Magnaporthaceae) and the causal agent of rice blast, with 

its asexual stage commonly referred to as Pyricularia 

oryzae (Couch and Kohn, 2002; Dean et al., 2012). 

Biologically and morphologically, it is a genetically 

variable hemibiotrophic pathogen that infects rice through 

pyriform conidia forming melanized appressoria capable 

of generating high turgor pressure for host penetration, and 

it produces septate hyphae and two-septate, pear-shaped 

conidia, while sexual reproduction is rare and mostly 

observed under laboratory conditions (Howard and Valent, 

1996; Talbot, 200). 

The pathogen exhibits significant pathogenic 

variability, with a multitude of races that readily overcome 

monogenic host resistance, complicating durable disease 

management strategies. The disease cycle is perpetuated by 

inoculum derived from infected seeds, crop residues, and 

alternative grass hosts, with secondary spread facilitated by 

aerially dispersed conidia. Epidemics are driven by a 

confluence of abiotic factors, including cool to moderate 

temperatures (20-25°C), elevated relative humidity 

(>90%), and prolonged leaf wetness periods, which are 

characteristic of the Ethiopian highlands (Andargie et al., 

2024). The ongoing expansion of irrigated monoculture 

systems has further exacerbated the disease's prevalence 

and intensity. 

 

Disease Symptoms  

The pathogen induces a spectrum of symptoms across 

various plant organs. Foliar manifestations initiate as 

small, diamond-shaped spots that rapidly evolve into 

characteristic spindle-shaped lesions exhibiting gray 

necrotic centers encircled by brown to reddish-brown 

margins; severe foliar infection can result in complete 

blighting and seedling mortality (Tadesse et al., 2020). 

Culm and collar infections incite blackish discoloration 

and structural weakening, a condition termed "neck rot," 

which predisposes the plant to lodging (Figure 1). The most 

economically damaging phase, panicle or "neck" blast, 

manifests as a necrotic, grayish-brown lesion at the panicle 

base, leading to panicle abortion or breakage and 

catastrophic yield loss.  

 

   
A B C 

Figure 1. Symptomatic expressions of rice blast disease: 

(A) Spindle-shaped lesions on infected leaves; (B) Neck 

blast affecting the panicle base; (C) Nodal infection 

characteristic of advanced disease progression. 
Source: http://www.knowledgebank.irri.org/images/docs/diagnostic-of-

common-diseases-of-rice.pdf 
 

Economic Impact 

The socioeconomic impact of rice blast is profound, 

with yield losses estimated at 30-100% under conducive 

epidemic conditions, wherein neck blast alone can account 

for 50-90% of the losses (Andargie et al., 2024). Beyond 

its quantitative losses, the disease impairs grain quality, 

leading to chalkiness, discoloration, and reduced milling 

recovery, thereby drastically diminishing market value. 

The cumulative financial burden, encompassing both yield 

forfeiture and costs associated with control measures, 

poses a significant threat to household food security for 

resource-poor farmers and jeopardizes national 

investments in rice sector development. 

 

Management Strategies 

An effective synergistic Integrated Disease 

Management (IDM) framework is imperative for 

mitigating blast disease. Cultural practices form the 

cornerstone, emphasizing the deployment of resistant 

cultivars such as NERICA-4 and Gode), balanced nutrition 

to avoid excessive nitrogen use, intermittent irrigation, and 

careful field sanitation to reduce primary inoculum.  

Chemical interventions, such as seed treatment with 

carbendazim or thiram and foliar application of systemic 

fungicides like tricyclazole and azoxystrobin at tillering and 

heading stages, can provide suppressive control. However, 

these chemicals are constrained by increasing costs and the 

potential risk of developing resistant pathogen strains. 

Biological control, utilizing beneficial antagonistic 

microorganisms, such as Pseudomonas fluorescens and 

Trichoderma harzianum, offers a promising sustainable 

alternative. Nevertheless, its practical application necessitates 

further research and contextual adaptation for Ethiopian 

agroecosystems (Abera et al., 2021). 

 

Breeding for Blast Resistance 

The development of cultivars with durable resistance is 

a paramount objective of Ethiopian rice breeding programs, 

albeit often disrupted by the high mutability and genetic 

plasticity of P. oryzae. Contemporary strategies involve 

comprehensive phenotyping of local and exotic germplasm 
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to identify novel resistance donors. The application of 

marker-assisted selection (MAS) is being used for the 

pyramiding multiple major resistance genes, such as Pi-ta, 

Pi-b, and Pi-k into agronomically superior genetic 

backgrounds, thereby enhancing the spectrum and longevity 

of resistance. A set of rice differential varieties harboring 

different resistance genes is utilized to identify the 

pathogenicity of rice blast isolates based on pathogen-host 

interactions, by inoculating differential rice genotypes with 

M. oryzae isolates. Phenotypic evaluation studies enable the 

determination of the pathogenic properties of M. oryzae 

isolates and the effect of resistance (R) genes in different rice 

genotypes. Furthermore, participatory varietal selection is 

increasingly adopted to ensure that developed lines conform 

not only to pathological resistance thresholds but also to 

farmer-defined agronomic and quality preferences, thereby 

facilitating adoption and impact. 

 

Brown Spot  

 

The Causative Agent and Favorable Conditions for 

Its Spread 

Brown spot of rice is caused by Bipolaris oryzae (Breda 

de Haan) Shoemaker, a necrotrophic fungal pathogen in the 

phylum Ascomycota, class Dothideomycetes, order 

Pleosporales, and family Pleosporaceae. The pathogen has 

both sexual (Cochliobolus miyabeanus) and asexual stages, 

with the asexual stage predominating under field 

conditions and driving disease spread (Ou, 1985; 

Manamgoda et al., 2014). B. oryzae is primarily seed-borne 

and survives on infected seeds, crop residues, and 

volunteer plants, enabling inoculum carry-over between 

seasons (Tadele and Tana, 2020; Tadesse et al., 2021). 

Morphologically, the fungus produces septate, dark-

pigmented mycelia and geniculate conidiophores bearing 

brown, ellipsoidal to obclavate conidia with 3–10 septa 

(Barnett and Hunter, 1998). These conidia are readily 

dispersed by wind and rain splash, causing typical brown 

leaf lesions with gray centers that may coalesce under 

severe infection. 

Disease development is favored by high humidity, 

moderate temperatures (20–30°C), prolonged leaf wetness, 

and drought stress common in rain-fed systems (Ou, 1985; 

Selvaraj et al., 2020). Nutrient deficiencies, particularly of 

silicon, phosphorus, potassium, and nitrogen, increase host 

susceptibility, explaining the widespread prevalence of 

brown spot in Ethiopian rice-growing areas (Selvaraj et al., 

2020; Tadesse et al., 2021). 

 

Signs and Symptoms  

Brown spot symptoms can manifest on all aerial plant 

parts. The most diagnostic sign on leaves is small, oval 

lesions (1–5 mm) with a light gray center and dark reddish-

brown margin, producing a characteristic "bull’s-eye" 

appearance (Tadele and Tana, 2020) (Figure 2). Severe 

infections result in lesion coalescence, causing leaf 

blighting and premature senescence. On panicles, the 

disease produces black or dark brown spots on glumes and 

grains, leading to chalky, brittle grains locally referred to 

as “dirty panicle” (Selvaraj et al., 2020). A confirmatory 

sign is the presence of dark, velvety fungal tufts 

(conidiophores and conidia) in older lesions, visible under 

magnification.  

 
A B C 

Figure 2. Symptoms of brown spot on rice (A) 

Characteristic brown spot lesions with light centers and 

dark margins on a leaf blade. (B) Black discoloration on 

glums and, (C) Black grains. 
Source: https://gau.edu.bd/tanbir/wp-

content/uploads/sites/170/2021/09/2-6-Diseases-of-Rice.pdf 
 
Economic Impact 
Brown spot causes substantial economic losses by 

reducing both yield and grain quality. Yield losses range 
from 16% to 50%, primarily due to reduced photosynthetic 
area from leaf blighting and direct damage to panicles 
during booting to heading stages (Tadele and Tana, 2020; 
Tadesse et al., 2021). Quality deterioration produces 
discolored, chalky grains with low milling recovery, 
lowering market value and reducing farmer profitability. 
Combined, these impacts threaten national food security 
objectives and the livelihoods of smallholder rice farmers. 

 
Management Strategies  
Integrated Disease Management (IDM) is essential for 

sustainable control of brown spot in Ethiopia. Cultural 
practices such as the use of certified disease-free seed, 
removal of infected crop residues, and balanced 
fertilization incorporating silicon amendments are the most 
accessible and effective strategies (Selvaraj et al., 2020). 
Chemical control is achieved through seed treatment with 
fungicides such as carbendazim, which is economical and 
effective, while foliar sprays are less feasible for 
smallholders due to cost and timing requirements (Yesuf 
and Sangchote, 2015). Biological control remains 
underdeveloped but promising; local antagonists like 
Trichoderma spp. and Pseudomonas fluorescens, 
alongside antifungal plant extracts such as neem, offer 
potential for sustainable disease suppression (Andargie et 
al., 2024). A practical IDM package integrates these 
strategies by deploying resistant varieties like X-Jigna, 
using treated certified seed, maintaining soil health with 
silicon, and training farmers in early detection to ensure 
chemical interventions are used judiciously. 

 
Breeding for Brown Spot Resistance 
Breeding for resistance represents the most sustainable 

approach for long-term brown spot management. However, 
most local and improved varieties, including Gumara and 
Superica, are highly susceptible, highlighting a gap in the 
national breeding program (Tadele and Tana, 2020). 
Resistance is quantitative, controlled by multiple genes, which 
slows breeding progress. Partial resistance has been identified 
in varieties such as X-Jigna, which shows relative field 
tolerance and is widely adopted by farmers (Selvaraj et al., 
2020). Accelerated progress may be achieved by introducing 
and utilizing international germplasm carrying quantitative 
trait loci (QTLs) for brown spot resistance. 
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Sheath Blight  

 

The Causative Agent and Favorable Conditions for 

Its Spread  

Sheath blight, caused by the soil-borne fungus 

Rhizoctonia solani, is an emerging constraint in Ethiopia’s 

rice systems, particularly in the Fogera Plain (Ayele et al., 

2022; Bekele et al., 2020). R. solani belongs to the phylum 

Basidiomycota (family Ceratobasidiaceae) and represents 

a species complex of genetically distinct anastomosis 

groups, of which AG-1 IA is the most virulent and 

commonly associated with rice sheath blight (González et 

al., 2016; Ogoshi, 1996). 

Biologically, the pathogen is necrotrophic, causing host 

tissue death through the production of cell wall–degrading 

enzymes and toxins. It lacks asexual spores and survives 

mainly as sclerotia and dormant mycelium in soil and 

infected crop residues, which serve as primary inoculum 

sources. Disease spread is facilitated by irrigation water, 

contaminated soil, direct plant contact, and dense canopies 

(Savary et al., 2012). 

Morphologically, R. solani produces hyaline to light-

brown septate hyphae with characteristic right-angle 

branching and constriction at the branch point, along with 

irregular, dark-brown sclerotia that ensure long-term 

survival (Sneh, et al., 1991). Disease development is 

favored by high temperatures (28–32 °C), relative 

humidity above 95%, prolonged leaf wetness, and 

intensive agronomic practices, including high nitrogen 

input, close spacing, and continuous monoculture of semi-

dwarf varieties (Groth, 2005; Savary et al., 2019). 

 

Disease Symptoms 

Sheath blight initially manifests as oval, greenish-gray, 

water-soaked lesions on leaf sheaths, which enlarge and 

coalesce to form light tan or grayish-white centers with 

dark brown margins (Figure 3). In severe cases, lesions are 

capable of extending to the flag leaf and panicle, leading to 

unfilled or discolored grains (Ayele et al., 2022). White 

fungal mycelium and small brown sclerotia may be 

observed under high humidity.  

 

 
A B 

Figure 3. Symptoms of sheath blight on rice (A) 

Characteristic elliptical lesions with grayish centers and 

brown margins on leaf sheaths. (B) A Rice farm affected 

by Rice sheath Blight 
Source: https://www.apsnet.org/edcenter/pdlessons/Pages/RiceSheath.aspx 

 

Economic Impact 

Sheath blight causes considerable economic losses by 

reducing both yield and grain quality. Damage to leaf 

sheaths and flag leaves essential for grain filling can result 

in yield reductions of 20–40% in severely affected fields 

(Ayele et al., 2022). Quality losses include reduced grain 

weight, increased chalkiness, and poor milling recovery, as 

well as potential sterility or discoloration of grains. 

Additionally, costs associated with fungicide applications 

further reduce farmer income and discourage investment in 

irrigated rice systems, undermining national productivity 

goals. 

 

Management Strategies 

Integrated management is key to controlling sheath 

blight. Cultural practices include maintaining the adequate 

spacing between plants and rows like 20×20 cm balanced 

fertilization to prevent excess nitrogen, intermittent 

irrigation, and sanitation precautions such as removing 

infected crop residues (Tadesse and Fininsa, 2021; Bekele 

et al., 2020). Chemical control using fungicides such as 

validamycin or azoxystrobin can be effective, but is often 

limited for smallholders due to cost, precise timing, and 

potential resistance development. Biological control using 

antagonistic microorganisms such as Trichoderma 

harzianum and Pseudomonas spp. shows promise. 

However, local development and application in Ethiopia 

are still in early stages (Ayele et al., 2022). 

 

Breeding for Sheath Blight Resistance 

Breeding for sheath blight resistance remains the most 

sustainable management approach, but it is challenging 

due to the lack of complete resistance in the rice gene pool. 

Resistance is quantitative, controlled by multiple genes, 

and highly influenced by the environment, which makes 

most commercial Ethiopian varieties susceptible (Bekele et 

al., 2020). Partial resistance has been identified in cultivars 

such as Tetep and Jasmine 85. Marker-assisted selection 

(MAS) is increasingly used in Ethiopian breeding 

programs to pyramid quantitative trait loci (QTLs) into 

adapted, high-yielding varieties in enhancing and 

stabilizing their resistance levels. 

 

Bacterial Leaf Blight  

 

The Causative Agent and Favorable Conditions for 

Its Spread 

Bacterial leaf blight (BLB) of rice is caused by 

Xanthomonas oryzae pv. oryzae (Xoo), a Gram-negative, 

rod-shaped bacterium belonging to the phylum 

Proteobacteria, class Gammaproteobacteria, order 

Xanthomonadales, and family Xanthomonadaceae. 

Biologically, Xoo is a vascular, non-spore-forming, 

obligate aerobic pathogen that colonizes the xylem vessels, 

where it multiplies rapidly and blocks water transport, 

leading to characteristic leaf wilting and blighting 

symptoms. Morphologically, the bacterium possesses a 

single polar flagellum that facilitates motility in water and 

produces yellow xanthomonadin pigments and 

extracellular polysaccharides, which enhance survival, 

virulence, and protection against environmental stress. The 

pathogen enters plants mainly through hydathodes at leaf 

margins or wounds, with primary inoculum originating 

from infected seeds, crop residues, and alternative weed 

hosts, and is efficiently disseminated by wind-driven rain, 

irrigation water, and water splash under warm, humid 

conditions typical of irrigated rice ecosystems (Nino-Liu et 

al., 2006; Ou, 1985; Girma et al., 2021). 
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Disease Symptoms 

BLB symptoms appear at all growth stages. In 

seedlings, a destructive "kresek" symptom manifests as 

water-soaked streaks causing wilting and death (Figure 4). 

In mature plants, water-soaked leaf margin lesions expand; 

turn yellow, then necrotic, with wavy borders separating 

healthy and diseased tissue. Under high humidity, milky 

bacterial ooze may be observed. Severe infections can 

cause entire leaves to dry, resulting in the field having a 

scorched appearance (Girma et al., 2021). 

 

 
A B C 

Figure 4. Symptoms of bacterial leaf blight in rice. (A) 

Water-soaked lesions on leaves; (B) BLB symptoms on 

the panicle; (C) Bacterial leaf blight symptoms on rice 

seed.  
Source: https://www.apsnet.org/edcenter/pdlessons/Pages/RiceSheath.aspx 

 

Economic Impact 

BLB significantly reduces yield and grain quality, with 

losses ranging from 20% to 50%, and total crop failure 

possible from seedling "kresek" infections. Infected plants 

show poor grain filling, producing chalky, lightweight 

kernels that reduce milling recovery and market value. 

Management costs, coupled with the limited efficacy of 

chemical controls, exacerbate the economic burden on 

smallholder farmers (Girma et al., 2021). 

 

Management Strategies  

Integrated management has a significant impact on 

BLB control. Cultural practices, including using certified 

disease-free seed, field sanitation, proper water 

management, balanced fertilization, and optimal plant 

spacing, help in establishing the primary defense (Girma et 

al., 2021). Chemical control has limited success and 

generally low performance against the bacterium, because 

bactericides cannot eradicate the pathogen once inside the 

plant vascular system. Bactericides also cause 

environmental concerns and may induce resistance in the 

pathogen and other microorganisms. Biological control 

shows promise, with antagonistic bacteria such as Bacillus 

spp. may induce plant resistance, although effective local 

biocontrol products are still under development. 

 

Breeding for Bacterial Leaf Blight Resistance 

Breeding resistant varieties remains the most 

sustainable approach to managing BLB. The high genetic 

diversity of X. oryzae pv. oryzae and the race-specific 

nature of many resistance genes complicate breeding. 

Ethiopian programs utilize marker-assisted selection to 

pyramid multiple major R genes like Xa5, Xa7, and Xa21 

into high-yielding varieties, aiming to achieve broad-

spectrum and durable resistance against local pathogen 

populations (Girma et al., 2021). 

5. Sheath Rot and Sheath Brown Rot Complex  

 

The Causative Agent and Favorable Conditions for 

Its Spread 

Sheath rot and sheath brown rot in Ethiopia constitute 

a disease complex primarily caused by Sarocladium 

oryzae, Fusarium spp., and the bacterium Pseudomonas 

fuscovaginae (Girma et al., 2022). Multiple pathogens 

frequently occur within the same lesion, complicating both 

diagnosis and management. S. oryzae produces cylindrical 

conidia, whereas P. fuscovaginae is a gram-negative 

fluorescent bacterium. These pathogens survive in infected 

seeds, crop residues, and soil, and are disseminated through 

seed-borne infection and splash dispersal. Disease 

outbreaks are particularly severe under high humidity 

(>80%), moderate temperatures (20–28°C), dense 

planting, and excessive nitrogen application. 

 

Disease Symptoms 

The disease manifests as water-soaked, greasy spots on 

leaf sheaths, which enlarge into grayish-brown to dark 

brown lesions with irregular margins. White to pinkish 

fungal growth or bacterial ooze may be visible on affected 

tissues (Girma et al., 2022). Severe infections can impede 

panicle exertion, causing rotting within the sheath and 

resulting in discolored, sterile, or poorly filled grains 

(Figure 5).  

 

 
Figure 5. Symptoms of the sheath rot complex on rice 

sheaths and panicles.  
Source: https://www.apsnet.org/edcenter/pdlessons/Pages/RiceSheath.aspx 

 

Economic Impact 

The economic impact of the sheath rot complex is 

substantial. Yield losses result from panicle rotting and 

poor grain filling, with reductions estimated between 20% 

and 70%, depending on severity and timing of infection 

(Andargie et al., 2024). Affected grains are often 

discolored, spotted, and of poor milling quality, resulting 

in reduced market value. The complex etiology of the 

disease renders its management challenging and costly, 

especially for resource-limited farmers. 

 

Management Strategies 

Management of the sheath rot complex relies on 

integrated strategies. Cultural practices include using 

certified disease-free seed, applying balanced fertilization 

with limited nitrogen and adequate potassium, maintaining 

wider spacing to reduce canopy humidity, removing 

infected residues, and ensuring proper drainage (Girma et 

al., 2022). Chemical control is implemented through seed 

treatments and targeted fungicide applications as needed. 
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Biological control employs beneficial microbes such as 

Trichoderma harzianum, Bacillus subtilis, and 

Pseudomonas fluorescens, alongside plant growth-

promoting rhizobacteria that induce systemic resistance, 

providing a sustainable complement to cultural and 

chemical measures. 

 

Breeding for Sheath Rot Complex Resistance 

Breeding for resistance is challenging because most 

Ethiopian rice varieties are susceptible and the disease 

involves multiple pathogens. Screening is difficult and 

requires methods that capture interactions among fungal 

and bacterial agents. Partial resistance has been identified 

in some landraces and wild relatives, but integrating these 

traits is complex. Modern breeding approaches, including 

QTL mapping and marker-assisted selection, are 

increasingly used to identify and combine resistance 

components. Durable protection requires pyramiding 

genes targeting the different pathogens of the sheath rot 

complex (Girma et al., 2022). 

 

Kernel Smut  

 

The Causative Agent and Favorable Conditions for 

Its Spread 

Kernel smut of rice is caused by Tilletia barclayana 

(Bref.) Sacc. and Syd. (syn. Neovossia horrida), a 

basidiomycetous fungus classified under the phylum 

Basidiomycota, class Exobasidiomycetes, order Tilletiales, 

and family Tilletiaceae. Biologically, the pathogen is a bio 

trophic floral parasite that infects rice spikelets during 

anthesis, remaining symptomless until grain filling, when 

it converts individual kernels into masses of dark, powdery 

teliospores. Morphologically, the fungus produces thick-

walled, globose to subglobose teliospores that are brown to 

black in color and ornamented with reticulate surface 

patterns, conferring long-term survival in soil and on seed. 

Upon germination, teliospores form a promycelium 

bearing basidiospores, which initiate infection under 

warm, humid conditions commonly associated with 

intensive irrigated rice systems (Ou, 1985; Mathur and 

Kongsdal, 2003; (Andargie et al., 2024)). 

 

Disease Symptoms and Economic Impact 

The hallmark symptom of kernel smut manifests at 

grain maturity, when infected kernels are replaced by 

black, powdery teliospore masses (Figure 6). Although 

grains may initially appear normal, they eventually rupture, 

releasing dense accumulations of teliospores. Yield losses 

typically range from 5% to 20%, but can reach up to 40% 

under severe infection. Grain quality is also negatively 

affected, as spore-contaminated grains reduce market value 

and may raise concerns related to mycotoxin 

contamination (Andargie et al., 2024). 

 

Integrated Management Strategies 

Management of kernel smut and other emerging soil-

borne rice diseases requires a holistic approach integrating 

cultural, chemical, and biological measures. Cultural 

practices include using clean, certified seed, avoiding 

excessive nitrogen, rotating with non-host crops, 

improving field drainage, preventing waterlogging, and 

removing infected plants. Chemical management for 

kernel smut involves triazole-based seed treatments and 

booting-stage foliar sprays. Biological control employs 

beneficial microbes such as Trichoderma spp. and 

Pseudomonas fluorescens for root disease suppression, 

mycorrhizal fungi to enhance root health and Bacillus spp. 

for broad-spectrum antagonism against multiple soil-borne 

pathogens (Andargie et al., 2024). 

 

 
Figure 6. Symptoms of kernel smut in rice. 

Source: http://www.knowledgebank.irri.org/images/docs/diagnostic-of-

common-diseases-of-rice.pdf 
 

Breeding for Resistance 

Breeding for kernel smut resistance relies on multi-

pronged strategies, as complete immunity is rare. While 

partial resistance has been identified in some traditional 

varieties, major gene resistance is limited, necessitating 

quantitative genetic approaches. Breeding efforts focus on 

incorporating partial resistance traits and selecting for 

floral characteristics, such as tighter glumes or shorter 

flowering duration, that physically limit infection 

opportunities (Andargie et al., 2024). 

 

Emerging and Less-Common Rice Disease Threats in 

Ethiopia 

 

False Smut  

The Causative Agent and Favorable Conditions for Its 

Spread 

False smut of rice is caused by Ustilaginoidea virens 

(Cooke) Takahashi, an ascomycetous fungus classified 

under the phylum Ascomycota, class Sordariomycetes, 

order Hypocreales, and family Clavicipitaceae. 

Biologically, the pathogen is a floral-infecting, biotrophic 

fungus that invades rice spikelets during flowering, 

remaining latent until grain development when it 

transforms individual florets into greenish to black smut 

balls composed of fungal mycelia and spores. 

Morphologically, U. virens produces septate hyphae, 

conidiophores bearing single-celled, hyaline conidia, and 

thick-walled chlamydospores that enable long-term 

survival in soil and infected crop residues. Disease 

development is favored by prolonged high relative 

humidity (>80%), moderate temperatures (25–30 °C), 

frequent rainfall or irrigation during heading, dense canopy 

conditions, and excessive nitrogen fertilization, all of 

which enhance floret infection and disease severity in 

irrigated rice ecosystems (Ou, 1985; Fan et al., 2016; 

Girma et al., 2023). 

Disease Symptoms and Economic Impact 

The hallmark symptom of false smut is the conversion 

of individual grains into large yellow, orange, or greenish-
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black smut balls (Figure 7), that later rupture to release 

dark green spores. Yield losses generally range from 5% to 

25%, particularly when infection occurs early in flowering. 

Economic losses are further intensified by grain 

contamination and the presence of mycotoxins (ustiloxins), 

which reduce grain quality and pose health, risks (Girma et 

al., 2023). 

 

 
Figure 7. Symptoms of false smut in rice.  

Source: http://www.knowledgebank.irri.org/images/docs/diagnostic-of-

common-diseases-of-rice.pdf 
 

Viral Diseases 

The Causative Agents and Their Spread 

Several viral diseases have been identified in Ethiopian 

rice fields, with rice yellow mottle virus (RYMV) being the 

most economically significant (Alemu et al., 2023). Other 

viruses, including rice stripe virus and rice tungro 

bacilliform virus, have been detected, but with limited 

distribution. RYMV is primarily transmitted by 

chrysomelid beetles and mechanical contact with infected 

plants. Contaminated tools and irrigation water can also 

contribute to its spread. Intensification of rice cultivation 

and movement of planting materials have facilitated the 

spread of viral diseases (Figure 8) in Ethiopia. 

 

 
Figure 8. Symptoms of false smut in rice 

Source: http://www.knowledgebank.irri.org/images/docs/diagnostic-of-

common-diseases-of-rice.pdf 
 

Symptoms and Economic Impact 

RYMV symptoms include yellow to orange leaf 

mottling, stunted growth, reduced tillering, and incomplete 

panicle exertion. Infected plants often show necrosis and 

premature death. Yield losses of 20–100% have been 

reported depending on the rice variety, growth stage at 

infection, and environmental conditions. Viral diseases 

also reduce grain quality, with affected grains often 

discolored and having poor milling characteristics (Alemu 

et al., 2023). 

 

Use of Integrated Management Strategies for Minor 

Rice Diseases 

Integrated management of emerging rice diseases 

combines cultural, chemical, and biological strategies 

tailored to each pathogen. Cultural control emphasizes the 

use of resistant varieties and good agronomic practices: for 

false smut, avoiding excessive nitrogen, ensuring proper 

drainage, and reducing canopy humidity are 

recommended; for Bakanae disease, using certified 

disease-free seed, solarizing seedbeds, and removing 

infected plants promptly are critical; and for viral diseases 

like RYMV, roguing infected plants, controlling insect 

vectors, and avoiding overlapping crop seasons help limit 

virus reservoirs and transmission. Chemical strategies vary 

by pathogen: systemic fungicides such as propiconazole or 

tebuconazole applied during booting to heading protect 

florets from false smut, seed treatments with carbendazim 

or thiram, and soil drenches target Bakanae inoculum, and 

insecticides reduce viral vector populations but offer 

limited efficacy once infection occurs. Biological control 

offers sustainable solutions through beneficial microbes 

like Trichoderma spp. and Bacillus subtilis, which inhibit 

fungal growth via competition, antibiosis, and 

mycoparasitism, as well as plant extracts, such as neem and 

garlic with antifungal properties. Endophytic 

microorganisms further enhance plant defenses by 

inducing systemic resistance, providing broad-spectrum 

protection against emerging pathogens (Girma et al., 2023; 

Alemu et al., 2023). 

 

Conclusion 

 

In conclusion, Ethiopia's rice sector faces a severe and 

escalating threat from a complex of fungal, bacterial, and 

viral diseases. Rice blast remains the most devastating, but 

brown spot, sheath blight, bacterial leaf blight, and a range 

of emerging diseases collectively cause substantial yield 

losses (20-70%), jeopardizing national food security and 

farmer livelihoods. The intensification of rice cultivation is 

exacerbating this problem. No single control method is 

sufficient; therefore, mitigating these multifaceted 

challenges necessitates a holistic, Integrated Disease 

Management (IDM) framework. Sustainable control must 

strategically combine host plant resistance, optimized 

cultural practices, biological control, and judicious 

chemical use. All tailored to the specific socio-economic 

and environmental contexts of Ethiopian rice farming 

systems to ensure long-term yield stability. 
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