CAPS Datasheets provide pest-specific information to support planning and completing early
detection surveys.

Pyricularia oryzae Triticum
pathotype

Scientific Name

Pyricularia oryzae Cavara Triticum
pathotype

Synonyms:
Magnaporthe oryzae B. C. Couch Triticum

pathotype
Pyricularia graminis-tritici Castroagudin et
al.

Common Name

Pathogen: PoT, MoT
Disease: wheat blast, brusone

Type of Pest Figure 1. A wheat spike bleached by Pyricularia
oryzae Triticum pathotype (PoT). Photo courtesy of

Fungus M. Tofazzal Islam, IBGE, Bangabandhu Sheikh
Mujibur Rahman Agricultural University,
Bangladesh.

Taxonomic Position

Class: Sordariomycetes, Order: Magnaporthales, Family: Pyriculariaceae

Notes on taxonomy and nomenclature: Pyricularia oryzae Triticum pathotype and
Magnaporthe oryzae Triticum pathotype are used interchangeably to refer to wheat
blast. Magnaporthe oryzae Triticum pathotype (MoT) was previously used in the CAPS
program to remain consistent with diagnostic tools at the time, but Pyricularia oryzae
Triticum pathotype (PoT) is the accepted name (Zhang et al., 2016) and will be used
going forward.

There are numerous pathotypes of Pyricularia oryzae, and each pathotype is typically
host-specific to a single plant genus (Gladieux et al., 2018; Tosa et al., 2016). This
datasheet describes the Pyricularia oryzae Triticum pathotype. In addition to P. oryzae
Triticum, other pathotypes include: Oryza pathotype (PoO), which causes rice blast; and
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Lolium pathotype (PoL), which causes gray leaf spot disease in annual/perennial
ryegrass (Lolium perenne) and tall fescue (Schedonorus arundinaceus) (Valent et al.,
2021). The wheat blast fungus was recently assigned to a separate species, Pyricularia
graminis-tritici (Ceresini et al., 2019). This assignment was incorrect, and this name is
now a synonym of Pyricularia oryzae Triticum pathotype (Valent et al., 2019).

Pest Recognition

This section describes characteristics of the organism and symptoms that will help
surveyors recognize possible infestations/infections in the field, select survey sites, and
collect symptomatic material. For descriptions of diagnostic features, see the
Identification/Diagnostic resources on the AMPS pest page on the CAPS Resource and
Collaboration website.

Pest Description
Pyricularia oryzae Triticum pathotype is a filamentous fungal pathogen of wheat.

Conidia are produced on infected wheat head stems (rachises) and older leaves.
Infected wheat head stems and the underside of leaf lesions become gray due to heavy
spore formation (Igarashi, 1990).

Symptoms
Infected heads lose their green color and appear bleached (Figs. 1, 2) (Gongora-Canul

et al., 2020). This is the most characteristic symptom, but all aboveground plant parts
can become infected and show symptoms (Figs. 1-3) (Fernandez-Campos et al., 2020;
Gongora-Canul et al., 2020; Valent et al., 2021). Bleaching is in a characteristic pattern,
wherein bleaching occurs above the point of infection (Fig. 2), which may be the stem
inside the wheat head (Fig. 2A) (Valent et al., 2021). To find the point of infection,
remove the spikelets just below the point of bleaching to find discolored lesions, which
turn from brown/black to dark gray due to heavy spore formation (Fig. 2A) (Igarashi,
1990; Valent et al., 2021). When the pathogen infects the stem just below the wheat
head, the entire wheat head appears bleached (Fig. 2B, C) (Valent et al., 2021).
Individual spikelets may also be infected (Valent et al., 2021). Grain development is
limited in infected wheat heads (e.g., affected grains are shriveled/wrinkled with low test
weight) (Fig. 2D) (Urashima et al., 2009).

Eye-spot or elliptical lesions typically form on older leaves, and the fungus can be
isolated from lesions in the deteriorating basal leaves at the base of the plant (Fig. 3)
(Cruz et al., 2015; Valent et al., 2021). Initially, leaf lesions are water-soaked to gray-
green (Cruz and Valent, 2017). Leaf lesions are white with a reddish-brown margin from
the top of the leaf, and gray from the bottom of the leaf where sporulation occurs (Fig. 3)
(Igarashi, 1990).
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Figure 2. Severely infested wheat fields containing bleached spikes (A&B), infected peduncle (C), and
infested grains (D). Photo credits: (A) Nick Talbot, Stainsbury Laboratory, UK, (B) Guillermo |. Barea
Vargas, Coperagro SRL, Bolivia, (C&D) M. Tofazzal Islam.
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Figure 3. Wheat leaf lesions are typically seen on older leaves (A). Lesions have characteristic grey
centers during sporulation (B, C, D). After spore release, lesions have white to tan centers (B&E). Photo
credits: (A, B) C.D. Cruz, (C,D) Guillermo |. Barea Vargas, Coperagro SRL, Bolivia, (E) Nick Talbot.

Easily Mistaken Species

Fusarium head blight (FHB)
Wheat blast symptoms closely resemble those of another type of wheat spike infection,

Fusarium head blight (Fig. 4), which is caused by Fusarium spp., fungi that are
prevalent in the United States, especially the F. graminearum species complex (Gale et
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al., 2011; Valent et al., 2021; Valverde-Bogantes et al., 2020). Due to the similar
symptoms of these two diseases, wheat blast may be overlooked in the field.

Close examination and training are essential to differentiate between wheat blast and
FHB (Valent et al., 2021). When wheat blast infects the wheat head stems, it causes
spike bleaching above the point of infection and creates spore-producing gray lesions
at the point of infection (Valent et al., 2021). Conversely, FHB causes spike bleaching
above and below the point of infection (Wise et al., 2015) and may contain pink to
orange masses of spores (Valent et al., 2021; Wise et al., 2015). Determine the point of
infection by removing spikelets to find lesions which may produce spores.

Figure 4. Fusarium Head Blight, with inset showing masses of orange fungal spores (left). Wheat Blast,
with inset showing gray fungus/spores after removing spikelets at the point of infection (right). Photo
credits: Erick De Wolf, KSU Extension Publication MF3458 (left), Guillermo |. Barea Vargas (right).

Fusarium crown rot
Fusarium culmorum and F. pseudograminearum, causal agents of Fusarium crown rot,

sometimes cause spike bleaching, especially during drought conditions (Fig. 5A) (Knight
et al., 2017; Smiley, 2019). The primary signs and symptoms of Fusarium crown rot are
pink mycelium under leaf sheaths and chocolate brown discoloration of the crown tissue
and lower stem (Fig. 5A) (Hagerty et al., 2021; Urashima, 2010). These symptoms do
not occur in wheat blast. Fusarium crown rot is a common disease of wheat in the
Pacific Northwest of the United States (Poole et al., 2013; Smiley et al., 2005).

Take-all disease of wheat
Gaeumannomyces graminis, causal agent of take-all disease of wheat, is a soil-borne

fungus that causes chlorotic, stunted plants, and a dark stem base (Fig. 5B) (Cook,
2003; Freeman and Ward, 2004). These primary symptoms are distinct from wheat
blast. Take-all also causes white heads of wheat and is a common problem in the
United States (Fig. 5B) (Wrather et al., 1997).
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Figure 5. Other wheat diseases that may be mistaken for wheat blast. Fusarium crown rot causing
chocolate brown discoloration of the crown tissue and lower stem (top) and bleached heads (bottom)
(A); Take-all disease causing root rot (top) and bleached heads (bottom) (B); Spot blotch of wheat
causing brown blotches on leaves (top) and dark brown discoloration on infected spikes (bottom) (C).
Photo credits: (A, top) Ernesto Moya, bugwood.org, CC BY-NC 3.0 US; (A, bottom) Mary Burrows,
Montana State University, bugwood.org, CC BY-NC 3.0 US; (B, top) William M. Brown Jr., Bugwood.org,
CC BY-NC 3.0 US; (B, bottom) Craig Grau, Bugwood.org, CC BY-NC 3.0 US; (C, top and bottom)
Thirunarayanan Perumal, Banaras Hindu University, Bugwood.org, CC BY-NC 3.0 US.

Spot blotch
Bipolaris sorokiniana, the causal agent of spot blotch, resembles wheat blast because

both diseases cause spike discoloration and leaf spots (Zohura et al., 2025). Spot
blotch causes dark brown or black discoloration on infected spikes and oval to
elongated brown blotches on leaves and leaf sheaths (Fig. 5C) (Kumar et al., 2002;
Singh, 2007). This dark brown discoloration on infected spikes does not occur in wheat
blast. Spot blotch is an important disease in the United States (Manan et al., 2023; Roy
et al., 2023).
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Different pathotypes of P. oryzae
The different pathotypes of P. oryzae have morphologically indistinguishable spores,

and they have some common but less preferred hosts (Pieck et al., 2017). Lolium
pathotype (PolL) typically infects annual and perennial ryegrass (Lolium perenne)
(Valent et al., 2021) but was also found infecting a wheat spike in Kentucky (Farman et
al., 2017). Although PoL is not a severe pathogen on wheat, individual infected wheat
heads appear identical to PoT-infected heads (Pieck et al., 2017; Yasuhara-Bell et al.,
2018). Oryza pathotype (PoO) typically infects rice (Wang et al., 2017) and it is unclear
whether it can infect wheat. It is considered much less virulent to wheat and is likely to
have identical symptoms to PoT (Castroagudin et al., 2016). Any symptomatic tissues
suspected of P. oryzae infection would need molecular diagnostics to confirm the
pathotype.

Commonly Encountered Non-targets

The approved survey method is a visual survey, using general visual observation to
collect symptomatic plant material.

When collecting bleached wheat spikes, surveyors are likely to encounter the previously
mentioned easily mistaken species F. culmorum, F. pseudograminearum, G. graminis,
and PoL (Farman et al., 2017; Knight et al., 2017; Wegulo et al., 2010).

Additionally, premature head bleaching may be due to wheat stem maggot (Meromyza
americana), a minor pest widespread in the United States (Sloderbeck et al., 2013;
Wegulo et al., 2010) or abiotic factors, including frost injury, excess water, excessive
heat, and micronutrient deficiencies (Snowball and Robson, 1991; University of
Minnesota, 2024; Wegulo et al., 2010). Plants affected by wheat stem maggot have
bleaching that extends from the head to the stem below the head. If the head is pulled
upward, it will separate from the rest of the plant just above the first node, revealing a
ragged edge where the stem has been chewed (Wegulo et al., 2010). Plants affected by
abiotic factors may have other systemic symptoms that are inconsistent with wheat blast
(e.g., bleaching of the entire plant) (Snowball and Robson, 1991; University of
Minnesota, 2024). If the cause of head bleaching is not obvious, bleached spikes should
be tested.

Biology and Ecology

The disease cycle of wheat blast is similar to that of rice blast (Fig. 6) (Valent et al.,
2021). Asexual reproduction occurs when spores from lesions on aboveground plant
parts are dispersed to new host material (Couch et al., 2005). One lesion can produce
2,000-6,000 spores per day for up to 14 days, and multiple reproduction cycles may
occur during a single growing season (Chakrabarti et al., 1998; Couch et al., 2005). The
optimum temperature and wetting period for PoT spore formation is 77—-86°F after 25—
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40 hours of wetness (Cardoso et al., 2008). Wheat blast severity is substantially
reduced at temperatures of 59°F or less, and a minimum of 10 hours of wetness is
needed for infection at any temperature (Cardoso et al., 2008). Outbreaks are more
likely to occur during warmer, wetter growing seasons (Kohli et al., 2011). Epidemics in
South America have been associated with El Nifio weather patterns that bring high
levels of rainfall (Kohli et al., 2011).
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Figure 6. Rice blast disease cycle. Conidia are carried to new hosts via splashing water and/or moist air.
On the new host, water absorption generates the tremendous turgor pressure required to puncture and
enter the plant tissue. Next, specialized invasive hyphae colonize the rice cell with lesions appearing 72—
96 hours after infection. Photo credit: used with permission from Wilson and Talbot (2009).

Aerial dispersal plays a significant role in the local spread of PoT (Urashima et al.,
2007). Spores are capable of dispersing on the wind more than %2 mi. from an infected
wheat field (Urashima et al., 2007). PoT is capable of infecting hosts at any stage of
growth from vegetative up to reproductive (Cruz et al., 2015; Gongora-Canul et al.,
2020; Valent et al., 2021). Long distance human-assisted dispersal may occur via the
transport of infected seed (Goulart and Paiva, 1990; Valent et al., 2021). Plants infected
during the heading or ripening stages can produce infected seed, which can be
asymptomatic (Urashima et al., 2009). Infected seed that is planted can produce spores
which infect the seedling shortly after germination, and the infected seedlings serve as
an inoculum for nearby healthy plants (Faivre-Rampant et al., 2013).
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Known Vectors (or associated insects)

This species is not a known vector, is not known to be vectored, and does not have any
associated organisms.

Known Hosts

Wheat (Triticum aestivum) is the preferred host of Pyricularia oryzae Triticum
pathotype and is the only host where economic damage has been reported (Kohli et al.,
2011; Urashima and Silva, 2011). Pyricularia oryzae Triticum pathotype has a wide
range of other natural hosts in the Poaceae family, including cultivated species, such as
Hordeum vulgare (common barley) and weed hosts such as Bromus tectorum
(cheatgrass), Eleusine indica (Indian goosegrass), and Eragrostis plana (South African
lovegrass) (Ascari, 2021; Dorigan et al., 2023; Pieck et al., 2017; Roy et al., 2021).
Weeds and grasses adjacent to wheat fields may become infected with PoT and may
serve as an inoculum source for healthy wheat plants (Cunfer et al., 1993; Perell6 et al.,
2015). However, the relative susceptibility of other hosts to PoT and their importance in
the spread of this pathogen are not well known (Valent et al., 2021).

Susceptibility to wheat blast varies across wheat cultivars and research demonstrates
there are diverse mechanisms that may contribute to resistance (Cruppe et al., 2020;
Cruz et al., 2016b; Fernandez-Campos et al., 2020). Pyricularia oryzae pathotypes also
have the ability to gain pathogenicity on new hosts as a result of genetic mutation (Cruz
and Valent, 2017; Tosa et al., 2016). Wheat blast is believed to have emerged as the
result of a ‘host jump’ in South America (Inoue et al., 2017; Tosa et al., 2016). For this
reason, new pathotypes may emerge on novel hosts in the future.

Known Distribution

Pyricularia oryzae Triticum has been reported from parts of South America,
Bangladesh, and Zambia (Igarashi et al., 1986; Malaker et al., 2016; Mills et al., 2021;
Perell6 et al., 2015; Tembo et al., 2020; Viedma, 2005).

Table 2. Countries where Pyricularia oryzae Triticum is known to occur.

Region/Continent Country Reference

Africa Zambia (Tembo et al., 2020)
Asia Bangladesh (Malaker et al., 2016)
South America Argentina (Perell6 et al., 2015)
South America Bolivia (Mills et al., 2021)
South America Brazil (Igarashi et al., 1986)
South America Paraguay (Viedma, 2005)

Version 2 December 9, 2025 9



Region/Continent Reference

South America Uruguay (Konhli et al., 2011)

Pest Importance

Wheat blast is one of the most devastating diseases of wheat (Singh et al., 2021; Valent
et al., 2021). Yield losses up to 100% have been reported (Islam et al., 2016). Early
infections, during the flowering and grain formation stages, reduce grain quality and
yield, causing the highest losses (Goulart, 2005; Goulart et al., 2007). Grains from
infected heads are small, shriveled, and deformed and are typically discarded during
threshing and winnowing (Malaker et al., 2016; Urashima et al., 2009). In addition to
direct yield losses, there have been major losses from efforts to contain the disease by
official control programs. For example, in Bangladesh, approximately 355 ha of wheat
seed-producing farms were burned in 2016 (Islam et al., 2016).

Wheat is one of the most important crops in the United States. In 2024, wheat was
grown commercially in 36 states, and the estimated value of the harvest was over $10.9
billion (NASS, 2025). Pyricularia oryzae Triticum is on the EPPO alert list (EPPO, 2025),
though it is not on the A1 or A2 lists (EPPO, 2024a; EPPO, 2024b). Pyricularia oryzae is
listed as a harmful organism in Egypt, French Polynesia, and New Caledonia (USDA-
PCIT, 2025), so there may be trade implications with these countries if P. oryzae
Triticum becomes established in the United States.

Pathway

Long distance dispersal of wheat blast is through infected seed (Goulart and Paiva,
1990; Urashima et al., 2009; Valent et al., 2021). Reis et al. (1995) determined that P.
oryzae was viable from 50-60% of infected seeds after storage for 7—-8 months but
could no longer be recovered from infected seed after 22 months.

Wheat blast was reported for the first time outside of South America in Asia in 2016
(Malaker et al., 2016) and then in Africa in 2018 (Tembo et al., 2020). Molecular
analysis of the wheat blast isolates in Bangladesh and Zambia confirmed the pathotype
was introduced from South America in two independent introductions (Islam et al., 2016;
Latorre et al., 2023; Malaker et al., 2016), most likely through international grain trade
(Valent et al., 2021).

Use the PPQ Commodity Import and Export manual listed below to determine 1) if host
plants or material are allowed to enter the United States from countries where the
organism is present and 2) what phytosanitary measures (e.g., inspections,
phytosanitary certificates, post entry quarantines, mandatory treatments) are in use.
These manuals are updated regularly.
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Agricultural Commodity Import Requirements(ACIR) manual: ACIR provides a
single source to search for and retrieve entry requirements for imported commodities.

Potential Distribution within the United States

Cruz et al. (2016a) has done an in-depth analysis of the areas at risk from P. oryzae
Triticum in the United States. Louisiana, Mississippi, and Florida are predicted to be at
greatest risk of outbreaks due to suitable temperatures and high precipitation (Cruz et
al., 2016a). Although these states are not among the highest wheat-producing states,
Mississippi produced $9.6 million of wheat in 2024 (NASS, 2025). Approximately 40% of
winter wheat production areas in the United States have a suitable climate for P. oryzae
Triticum, including parts of Alabama, Arkansas, Delaware, Florida, Georgia, lllinois,
Indiana, lowa, Kansas, Kentucky, Louisiana, Maryland, Michigan, Mississippi, Missouri,
Nebraska, New Jersey, North Carolina, Ohio, Oklahoma, Pennsylvania, South Carolina,
Tennessee, Texas, Virginia, and West Virginia (Cruz et al., 2016a). Collectively, these
states produced $4.7 billion of wheat in 2024 (NASS, 2025).

Survey and Key Diagnostics

Approved Methods for Pest Surveillance*:

For the current approved methods and guidance for survey and identification, see
Approved Methods for Pest Surveillance (AMPS) pest page on the CAPS Resource
and Collaboration website, at https://approvedmethods.ceris.purdue.edul/.

References

Ascari, J.P., 2021. Taxonomic and pathogenic diversity of the blast pathogen
populations infecting wheat and grasses in Minas Gerais. Doctoral Thesis,
Universidade Federal de Vigosa, Vigosa, Minas Gerais, Brazil, 142 pp.

Cardoso, C.A.A., Reis, E.M. and Moreira, E.N., 2008. Development of a warning system
for wheat blast caused by Pyricularia grisea. Summa Phytopathologica, 34(3):
216-221.

Castroagudin, V.L., Moreira, S.I., Pereira, D.A.S., Moreira, S.S., Brunner, P.C., Maciel,
J.L.N., Crous, P.W., McDonald, B.A., Alves, E. and Ceresini, P.C., 2016.
Pyricularia graminis-tritici, a new Pyricularia species causing wheat blast.
Persoonia, 37: 199-216.

Ceresini, P.C., Castroagudin, V.L., Rodrigues, F.A., Rios, J.A., Aucique-Pérez, C.E.,
Moreira, S.1., Croll, D., Alves, E., de Carvalho, G., Maciel, J.L.N. and McDonald,
B.A., 2019. Wheat blast: From its origins in South America to its emergence as a
global threat. Molecular Plant Pathology, 20(2): 155-172.

Chakrabarti, N.K., Chaudhari, S. and Miah, S.A., 1998. Important fungal diseases of rice
and their management. In: S.M. Paul Khrana (Editor), Pathological problems of

Version 2 December 9, 2025 11


https://acir.aphis.usda.gov/s/
https://approvedmethods.ceris.purdue.edu/

economic crop plants and their management. Scientific Publishers, Jodhpur,

India, pp. 71-93.
Cook, R.J., 2003. Take-all of wheat. Physiological and Molecular Plant Pathology, 62:
73-86.

Couch, B.C., Fudal, I., Lebrun, M.-H., Tharreau, D., Valent, B., van Kim, P., Nottéghem,
J.-L. and Kohn, L.M., 2005. Origins of host-specific populations of the blast
pathogen Magnaporthe oryzae in crop domestication with subsequent expansion
of pandemic clones on rice and weeds of rice. Genetics, 170: 613-630.

Cruppe, G., Cruz, C.D., Peterson, G., Pedley, K., Asif, M., Fritz, A., Calderon, L., Lemes
da Silva, C., Todd, T. and Kuhnem, P., 2020. Novel sources of wheat head blast
resistance in modern breeding lines and wheat wild relatives. Plant Disease,
104(1): 35-43.

Cruz, C., Kiyuna, J., Bockus, W., Todd, T., Stack, J. and Valent, B., 2015. Magnaporthe
oryzae conidia on basal wheat leaves as a potential source of wheat blast
inoculum. Plant Pathology, 64(6): 1491-1498.

Cruz, C.D., Magarey, R.D., Christie, D.N., Fowler, G.A., Fernandes, J.M., Bockus,
W.W., Valent, B. and Stack, J.P., 2016a. Climate suitability for Magnaporthe
oryzae Triticum pathotype in the United States. Plant Disease, 100: 1979-1987.

Cruz, C.D., Peterson, G.L., Bockus, W.W., Kankanala, P., Dubcovsky, J., Jordan, K.W.,
Akhunov, E., Chumley, F., Baldelomar, F.D. and Valent, B., 2016b. The 2NS
translocation from Aegilops ventricosa confers resistance to the Triticum
pathotype of Magnaporthe oryzae. Crop Science, 56: 990-1000.

Cruz, C.D. and Valent, B., 2017. Wheat blast disease: Danger on the move. Tropical
Plant Pathology, 42: 210-222.

Cunfer, B.M., Yorinori, T. and lgarashi, S., 1993. Wheat Blast. In: S.B. Mathur and B.M.
Cunfer (Editors), Seed borne diseases and seed health testing of wheat. Danish
Government Institute of Seed Pathology for Developing Countries, Copenhagen,
pp. 125-128.

Dorigan, A.F., da Silva Costa Guimaraes, S., Vicentini, S.N.C., de Souza Moreira, S.,
Negrisoli, M.M., Pereira, R.C.M., de Reges, J.T.A., Castroagudin, V.L., Ceresini,
P.C. and Alves, E., 2023. Pyricularia pennisetigena and Pyricularia urashimae
can also cause wheat head blast. European Journal of Plant Pathology, 167(2):
157-168.

EPPO, 2024a. EPPO A1 list of pests recommended for regulation as quarantine pests.
European and Mediterranean Plant Protection Organization (EPPO),
https://www.eppo.int/ACTIVITIES/plant_quarantine/A1_list.

EPPO, 2024b. EPPO A2 list of pests recommended for regulation as quarantine pests.
European and Mediterranean Plant Protection Organization (EPPO),
https://www.eppo.int/ACTIVITIES/plant_quarantine/A2_list.

EPPO, 2025. EPPO Alert List — Pyricularia oryzae Triticum lineage. European and
Mediterranean Plant Protection Organization (EPPO),
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list fungi/p _oryzae _tritic
um.

Faivre-Rampant, O., Geniés, L., Piffanelli, P. and Tharreau, D., 2013. Transmission of
rice blast from seeds to adult plants in a non-systemic way. Plant Pathology,
62(4): 879-887.

Version 2 December 9, 2025 12


https://www.eppo.int/ACTIVITIES/plant_quarantine/A1_list
https://www.eppo.int/ACTIVITIES/plant_quarantine/A2_list
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_fungi/p_oryzae_triticum
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_fungi/p_oryzae_triticum

Farman, M., Peterson, G., Chen, L., Starnes, J., Valent, B., Bachi, P., Murdock, L.,
Hershman, D., Pedley, K., Fernandes, J.M. and Bavaresco, J., 2017. The Lolium
pathotype of Magnaporthe oryzae recovered from a single blasted wheat plant in
the United States. Plant Disease, 101(5): 684-692.

Fernandez-Campos, M., Gongora-Canul, C., Das, S., Kabir, M., Valent, B. and Cruz, C.,
2020. Epidemiological criteria to support breeding tactics against the emerging,
high-consequence wheat blast disease. Plant Disease, 104(8): 2252-2261.

Freeman, J. and Ward, E., 2004. Gaeumannomyces graminis, the take-all fungus and
its relatives. Molecular Plant Pathology, 5(4): 235-252.

Gale, L.R., Harrison, S.A., Ward, T.J., O'Donnell, K., Milus, E.A., Gale, S.W. and Kistler,
H.C., 2011. Nivalenol-type populations of Fusarium graminearum and F.
asiaticum are prevalent on wheat in southern Louisiana. Phytopathology, 101:
124-134.

Gladieux, P., Condon, B., Ravel, S., Soanes, D.M., Maciel, J.L.N., Nhani Jr, A., Chen,
L., Terauchi, R., Lebrun, M.-H., Tharreau, D., Mitchell, T., Pedley, K.F., Valent,
B., Talbot, N.J., Farman, M. and Fournier, E., 2018. Gene flow between
divergent cereal-and grass-specific lineages of the rice blast fungus
Magnaporthe oryzae. MBio, 9(1): 01219-17.

Gongora-Canul, C., Salgado, J.D., Singh, D., Cruz, A.P., Cotrozzi, L., Couture, J.,
Rivadeneira, M.G., Cruppe, G., Valent, B., Todd, T., Poland, J. and Cruz, C.D.,
2020. Temporal dynamics of wheat blast epidemics and agreement between
remotely sensed data measurements and visual estimations of wheat spike blast
(WSB) under field conditions. Phytopathology, 110(2): 393-405.

Goulart, A.C.P., 2005. Perdas em trigo causadas pela Brusone [Wheat losses caused
by blast], | Workshop de epidemiologia de doengas de plantas - Quantificacdo de
perdas no Manejo de doencgas de plantas. Universidade Federal de Vigosa,
Vigosa, Minas Gerais, pp. 123-130.

Goulart, A.C.P. and Paiva, F.D.A., 1990. Transmissao de Pyricularia oryzae através de
sementes de trigo (Triticum aestivum). Fitopatologia Brasileira, 15(4): 359-362.

Goulart, A.C.P., Sousa, P.G. and Urashima, A.S., 2007. Danos em trigo causados pela
infeccao de Pyricularia grisea [Damages in wheat caused by infection of
Pyricularia grisea). Summa Phytopathologica, 33(4): 358-363.

Hagerty, C.H., Irvine, T., Rivedal, H.M., Yin, C. and Kroese, D.R., 2021. Diagnostic
guide: Fusarium crown rot of winter wheat. Plant Health Progress, 22: 171-181.

Igarashi, S., 1990. Update on wheat blast (Pyricularia oryzae) in Brazil, Wheat for the
nontraditional, warm areas. Mexico, D.F., Mexico : CIMMYT, Foz do Iguagu,
Brazil, pp. 480-483.

lgarashi, S., Utiamada, C.M., Igarashi, L.C., Kazuma, A.H. and Lopes, R.S., 1986.
Pyricularia sp. em trigo. |. Ocorréncia de Pyricularia sp. no estado do Parana
[Pyricularia sp. in wheat. |. Occurrence of Pyricularia sp. in the state of Parana
[Abstract]]. Fitopatologia Brasileira, 11(2): 351-352.

Inoue, Y., Vy, T.T.P., Yoshida, K., Asano, H., Mitsuoka, C., Asuke, S., Anh, V.L.,
Cumagun, C.J.R., Chuma, |., Terauchi, R., Kato, K., Mitchell, T., Valent, B.,
Farman, M. and Tosa, Y., 2017. Evolution of the wheat blast fungus through
functional losses in a host specificity determinant. Science, 357: 80-83.

Version 2 December 9, 2025 13



Islam, M.T., Croll, D., Gladieux, P., Soanes, D.M., Persoons, A., Bhattacharjee, P.,
Hossain, M.S., Gupta, D.R., Rahman, M.M., Mahboob, M.G., Cook, N., Salam,
M.U., Surovy, M.Z., Sancho, V.B., Nunes Maciel, J.L., Junior, A.N.,
Castroagudin, V.L., de Assis Reges, J.T., Ceresini, P.C., Ravel, S., Kellner, R.,
Fournier, E., Tharreau, D., Lebrun, M.-H., McDonald, B.A., Stitt, T., Swan, D.,
Talbot, N.J., Saunders, D.G.O., Win, J. and Kamoun, S., 2016. Emergence of
wheat blast in Bangladesh was caused by a South American lineage of
Magnaporthe oryzae. BMC Biology, 14: 84.

Knight, N.L., Macdonald, B. and Sutherland, M.W., 2017. Colonization of durum wheat
(Triticum turgidum L. var. durum) culms exhibiting premature senescence (dead
heads) associated with Fusarium pseudograminearum crown rot. Plant Disease,
101: 1788-1794.

Kohli, M.M., Mehta, Y.R., Guzman, E., De Viedma, L. and Cubilla, L.E., 2011.
Pyricularia blast — a threat to wheat cultivation. Czech Journal of Genetics and
Plant Breeding 47(Special Issue): S130-S134.

Kumar, J., Schafer, P., Hickelhoven, R., Langen, G., Baltruschat, H., Stein, E.,
Nagarajan, S. and Kogel, K.-H., 2002. Bipolaris sorokiniana, a cereal pathogen of
global concern: Cytological and molecular. Molecular Plant Pathology, 3(4): 185-
195.

Latorre, S.M., Were, V.M., Foster, A.J., Langner, T., Malmgren, A., Harant, A., Asuke,
S., Reyes-Avila, S., Gupta, D.R., Jensen, C., Ma, W., Mahmud, N.U., Mehebub,
M.S., Mulenga, R.M., Muzahid, A.N.M., Paul, S.K., Rabby, S.M.F., Rahat,
A.A.M., Ryder, L., Shrestha, R.-K., Sichilima, S., Soanes, D.M., Singh, P.K.,
Bentley, A.R., Saunders, D.G.O., Tosa, Y., Croll, D., Lamour, K.H., Islam, T.,
Tembo, B., Win, J., Talbot, N.J., Burbano, H.A. and Kamoun, S., 2023. Genomic
surveillance uncovers a pandemic clonal lineage of the wheat blast fungus. PLoS
ONE, 21(4): e3002052.

Malaker, P.K., Barma, N.C.D., Tiwari, T.P., Collis, W.J., Duveiller, E., Singh, P.K., Joshi,
A.K,, Singh, R.P., Braun, H.-J., Peterson, G.L., Pedley, K.F., Farman, M.L. and
Valent, B., 2016. First report of wheat blast caused by Magnaporthe oryzae
pathotype Triticum in Bangladesh. Plant Disease, 100(11): 2330.

Manan, F., Shi, G., Gong, H., Hou, H., Khan, H., Leng, Y., Castell-Miller, C., Ali, S.,
Faris, J.D., Zhong, S., Steffenson, B.J. and Liu, Z., 2023. Prevalence and
importance of the necrotrophic effector gene ToxA in Bipolaris sorokiniana
populations collected from spring wheat and barley. Plant Disease, 107: 2424-
2430.

Mills, K.B., Salgado, J.D., Cruz, C.D., Valent, B., Madden, L.V. and Paul, P.A., 2021.
Comparing the temporal development of wheat spike blast epidemics in a region
of Bolivia where the disease is endemic. Plant Disease, 105: 96-107.

NASS, 2025. Quick Stats. United States Department of Agriculture, National Agricultural
Statistics Service (NASS). https://quickstats.nass.usda.gov/.

Perelld, A.E., Martinez, |. and Molina, M.C., 2015. First report of virulence and effects of
Magnaporthe oryzae isolates causing wheat blast in Argentina. Plant Disease,
99(8): 1177.

Version 2 December 9, 2025 14


https://quickstats.nass.usda.gov/

Pieck, M.L., Ruck, A., Farman, M.L., Peterson, G.L., Stack, J.P., Valent, B. and Pedley,
K.F., 2017. Genomics-based marker discovery and diagnostic assay
development for wheat blast. Plant Disease, 101(1): 103-109.

Poole, G.J., Smiley, R.W., Walker, C., Huggins, D., Rupp, R., Abatzoglou, J., Garland-
Campbell, K. and Paulitz, T.C., 2013. Effect of climate on the distribution of
Fusarium spp. causing crown rot of wheat in the Pacific Northwest of the United
States. Phytopathology, 103(11): 1130-1140.

Reis, E.M., Blum, M.C. and Forcelini, C.A., 1995. Sobrevivéncia de Pyricularia oryzae,
associado a sementes de trigo [Survival of Pyricula oryzae in wheat seeds].
Summa Phytopathologica, 21(1): 43-44.

Roy, C., He, X., Gahtyari, N.C., Mahapatra, S. and Singh, P.K., 2023. Managing spot
blotch disease in wheat: Conventional to molecular aspects. Frontiers in Plant
Science, 14: 1098648.

Roy, K K., Reza, M.M.A., Muzahid-E-Rahman, M., Mustarin, K.E., Malaker, P.K.,
Barma, N.C.D., He, X. and Singh, P.K., 2021. First report of barley blast caused
by Magnaporthe oryzae pathotype Triticum (MoT) in Bangladesh. Journal of
General Plant Pathology, 87: 184-191.

Singh, D.P., 2007. Measurement of ear head blight due to Bipolaris sorokiniana in
wheat and variations in yield components between apparently healthy looking
and diseased grains. Indian Phytopathology, 60(4): 527-529.

Singh, P.K., Gahtyari, N.C., Roy, C., Roy, K.K., He, X., Tembo, B., Xu, K., Juliana, P.,
Sonder, K., Kabir, M.R. and Chawade, A., 2021. Wheat blast: A disease
spreading by intercontinental jumps and its management strategies. Frontiers in
Plant Science, 12: 710707.

Sloderbeck, P.E., Michaud, J.P. and Whitworth, R.J., 2013. Wheat pest. Wheat stem
maggot. Kansas State University, Manhattan, Kansas. https://entomology.k-
state.edu/extension/crop-protection/wheat/wheat-stem-maggot.html.

Smiley, R.W., 2019. Fusarium crown rot whitehead symptom as influenced by wheat
crop management and sampling date. Plant Disease, 103(10): 2612-2623.

Smiley, R.W., Gourlie, J.A., Easley, S.A., Patterson, L.-M. and Whittaker, R.G., 2005.
Crop damage estimates for crown rot of wheat and barley in the Pacific
Northwest. Plant Disease, 89: 595-604.

Snowball, K. and Robson, A.D., 1991. Nutrient deficiencies and toxicities in wheat: A
guide for field identification. CIMMYT, Mexico.

Tembo, B., Mulengal, R.M., Sichilima, S., M’siska, K.K., Mwale, M., Chikoti, P.C., Singh,
P.K., He, X., Pedley, K.F., Peterson, G.L., Singh, R.P. and Braun, H.J., 2020.
Detection and characterization of fungus (Magnaporthe oryzae pathotype
Triticum) causing wheat blast disease on rain-fed grown wheat (Triticum
aestivum L.) in Zambia. PLoS ONE, 15(9): e0238724.

Tosa, Y., Inoue, Y., Trinh, T.P.V. and Chuma, I., 2016. Genetic and molecular analyses
of the incompatibility between Lolium isolates of Pyricularia oryzae and wheat.
Physiological and Molecular Plant Pathology, 95: 84-86.

University of Minnesota, 2024. White heads in wheat. University of Minnesota
Extension, https://blog-crop-news.extension.umn.edu/2019/07/white-heads-in-
wheat.html.

Version 2 December 9, 2025 15


https://entomology.k-state.edu/extension/crop-protection/wheat/wheat-stem-maggot.html
https://entomology.k-state.edu/extension/crop-protection/wheat/wheat-stem-maggot.html
https://blog-crop-news.extension.umn.edu/2019/07/white-heads-in-wheat.html
https://blog-crop-news.extension.umn.edu/2019/07/white-heads-in-wheat.html

Urashima, A., 2010. Diseases caused by fungi and fungus-like organisms. In: W.W.
Bockus, R.L. Bowden, R.M. Hunger, W.L. Morrill, T.D. Murray and R.W. Smiley
(Editors), Compendium of wheat diseases and pests, third edition. The American
Phytopathological Society.

Urashima, A.S., Grosso, C.R.F., Stabili, A., Freitas, E.G., Silva, C.P., Netto, D.C.S.,
Franco, I. and Merola Bottan, J.H., 2009. Effect of Magnaporthe grisea on seed
germination, yield and quality of wheat. In: G.L. Wang and B. Valent (Editors),
Advances in genetics, genomics and control of rice blast disease. Springer, pp.
267-277.

Urashima, A.S., Leite, S.F. and Galbieri, R., 2007. Eficiéncia da disseminag¢ao aérea em
Pyricularia grisea [Efficiency of aerial dissemination of Pyricularia griseal.
Summa Phytopathologica, 33(3): 275-279.

Urashima, A.S. and Silva, C.P., 2011. Characterization of Magnaporthe grisea
(Pyricularia grisea) from black oat in Brazil. Journal of Phytopathology, 159(11-
12): 789-795.

USDA-PCIT, 2025. Phytosanitary certificate issuance & tracking system (PCIT):
Phytosanitary export database (PExD). United States Department of Agriculture,
Animal and Plant Health Inspection Service,
https://pcit.aphis.usda.gov/PExD/faces/ViewPExD.jsf.

Valent, B., Cruppe, G., Stack, J.P., Cruz, C.D., Farman, M.L., Paul, P.A., Peterson, G.L.
and Pedley, K.F., 2021. Recovery plan for wheat blast caused by Magnaporthe
oryzae pathotype Triticum. Plant Health Progress, 22: 182-212.

Valent, B., Farman, M., Tosa, Y., Begerow, D., Fournier, E., Gladieux, P., Islam, M.T.,
Kamoun, S., Kemler, M., Kohn, L.M., Lebrun, M.-H., Stajich, J.E., Talbot, N.J.,
Terauchi, R., Tharreau, D. and Zhang, N., 2019. Pyricularia graminis-tritici is not
the correct species name for the wheat blast fungus: Response to Ceresini et al.
(MPP 20:2). Molecular Plant Pathology, 20(2): 173-179.

Valverde-Bogantes, E., Bianchini, A., Herr, J.R., Rose, D.J., Wegulo, S.N. and Hallen-
Adams, H.E., 2020. Recent population changes of Fusarium head blight
pathogens: Drivers and implications. Canadian Journal of Plant Pathology, 42(3):
315-329.

Viedma, L.Q., 2005. Wheat blast occurrence in Paraguay [Abstract]. Phytopathology,
95(6s): S152.

Wang, X., Jia, Y., Wamishe, Y., Jia, M.H. and Valent, B., 2017. Dynamic changes in the
rice blast population in the United States over six decades. Molecular Plant-
Microbe Interactions, 30(10): 803-812.

Wegulo, S.N., Hein, G.L. and Lyon, D.J., 2010. Distinguishing between head disorders
of wheat, University of Nebraska Lincoln, Nebraska.

Wise, K., Woloshuk, C. and Freije, A., 2015. Fusarium head blight (head scab).

Wrather, J.A., Sweets, L.E., Cork, W.K. and Kephart, K.D., 1997. Wheat take-all,
University of Missouri, Missouri.

Yasuhara-Bell, J., Pedley, K.F., Farman, M., Valent, B. and Stack, J.P., 2018. Specific
detection of the wheat blast pathogen (Magnaporthe oryzae Triticum) by loop-
mediated isothermal amplification. Plant Disease, 102(12): 2550-2559.

Zhang, N., Luo, J., Rossman, A.Y., Takayuki, A., Chuma, I., Crous, P.W., Dean, R., de
Vries, R.P., Donofrio, N., Hyde, K.D., Lebrun, M.-H., Talbot, N.J., Tharreau, D.,

Version 2 December 9, 2025 16


https://pcit.aphis.usda.gov/PExD/faces/ViewPExD.jsf

Tosa, Y., Valent, B., Wang, Z. and Xu, J.-R., 2016. Generic names in
Magnaporthales. IMA Fungus, 7: 155-159.

Zohura, F.T., Rahman, M.A., Mobin, M.A., Hamim, |. and Hossain, M.A., 2025.
Epidemiology, genetic diversity and management approaches of wheat blast
from South America to South Asia. Discover Plants, 2: 200.

USDA-APHIS-PPQ-ST staff developed this datasheet. Cite this document as:

PPQ. 2025. Cooperative Agricultural Pest Survey (CAPS) Pest Datasheet for Pyricularia
oryzae Triticum pathotype (Pyriculariaceae): Wheat blast. United States Department of
Agriculture, Animal and Plant Health Inspection Service, Plant Protection and
Quarantine (PPQ), Raleigh, NC.

Versions

April 2020: Datasheet completed and published as part of the Small Grains manual.
(Version 1)

December 2025: Datasheet revised (Version 2)

e Added Commonly Encountered Non-targets section
e Updated Scientific Name

e Updated Common Name

e Updated Pest Recognition section

e Updated Easily Mistaken Species section

e Updated Biology & Ecology section

e Updated Known Hosts section

e Updated Pest Importance section

e Updated Known Vectors section

e Updated Known Distribution section

e Updated Pathway section

e Updated Potential Distribution within the United States section
e Updated guidance for Approved Methods section

Version 2 December 9, 2025 17



	Scientific Name
	Synonyms:

	Common Name
	Type of Pest
	Taxonomic Position
	Notes on taxonomy and nomenclature: Pyricularia oryzae Triticum pathotype and Magnaporthe oryzae Triticum pathotype are used interchangeably to refer to wheat blast. Magnaporthe oryzae Triticum pathotype (MoT) was previously used in the CAPS program t...

	Pest Recognition
	Pest Description
	Symptoms

	Easily Mistaken Species
	Fusarium head blight (FHB)
	Fusarium crown rot
	Take-all disease of wheat
	Spot blotch
	Different pathotypes of P. oryzae

	Commonly Encountered Non-targets
	Biology and Ecology
	Known Vectors (or associated insects)
	Known Hosts
	Known Distribution
	Pest Importance
	Pathway
	Potential Distribution within the United States
	Survey and Key Diagnostics
	References
	Versions

