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Detection and confirmation of the presence of “Wheat Blast Disease” by BARI
scientists in Bangladesh with potential food security impacts in the region

Wheat is the second most important cereal next to rice in Bangladesh and playing an important
role in attaining food security. Wheat in Bangladesh usually faces several abiotic (heat, salinity,
drought, etc.) and biotic stresses (diseases and pests). Among the diseases, leaf rust, leaf blight,
head blight, etc. are usually prevalent in this environment. However, this year a new wheat
disease has been identified by wheat scientists of BARI for the first time in Bangladesh.
Scientists and wheat experts have identified this as wheat blast (Pyricularia grisea/oryzoe,
teleomorph: Mognaporthe griseaforyzae). This disease is new to Asia, however, known to
cause crop losses in some South American countries with warm and humid conditions. Wheat
blast has suddenly appeared in Bangladesh at Kushtia, Meherpur, Chuadanga, Jhenaidah,
Jessore, Barisal, Bhola and other districts in the south. It was not yet found in north-western
region. The areas affected cover about ~20% of Bangladesh's total wheat area in 2015-16,
presenting a significant threat to the country’s aggregate wheat production. Initial estimates
are that susceptible wheat varieties in some areas are showing as much as 90% losses while
potentially resistant varieties that were treated had 5-10% losses. GOB estimates that overall
losses in the affected areas are close to 20%. Scientists have underscored a concern about the
potential spread of the blast to other wheat producing areas in Bangladesh, South Asia and
beyond. The initial diagnosis by the scientists of Wheat Research Centre (WRC), Bangladesh
Agricultural Research Institute (BARI) has been confirmed by pathologists from the
International Maize and Wheat Improvement Center [CIMMYT). However, further confirmation
would be required through DNA finger printing of the fungus.

Wheat blast was first reported in Brazil in 1985, and then in Bolivia, Paraguay, Argentina and
Uruguay. The international community became very concerned about this disease when an
outbreak occurred in 2009 possibly due to high precipitation, humidity and temperature
conditions around flowering. A number of issues need to be addressed:

1. Identification of the source of the inoculum found in Bangladesh, which is now under
investigation. Spike infection is the most conspicuous symptom of wheat blast with completely
bleached (dead) spikes within few days. The pathogen attacks the base or other parts of the
rachis, causing spikelet sterility above the point of infection. Rice blast caused by Pyricularia
oryzoe is a common disease on rice nearly everywhere rice is grown including Bangladesh,
however, it is not yet confirmed whether it was a rice blast mutant that infected wheat.
Samples have been collected for further study. The portion above the infection point becomes
white and grain-less, but the lower part of the spike remains unaffected and forms grains (Pic.
1, left). Initially infection occurs in patches (Pic. 1, middle) then spreads rapidly to whole plots
(Pic. 1, right).

2. It has been predicted by CIMMYT in 2011 (Phytopathology 101: 5220), comparing climatic

conditions in wheat blast affected areas in Latin America with other regions in the world, that

Bangladesh is a likely candidate among others where the disease could occur in Asia. The

occurrence now allows study of blast in Bangladesh, a warm and high-humidity country, in
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which the inoculum and disease presence has been identified in a number of wheat producing
areas. In addition to strong partnership between BARI's WRC and CIMMYT's wheat
pathologists, breeders, and agronomists, BARI's regional research stations and associated
laboratory facilities provide an important platform for study of the disease aimed at integrated
breeding, pathology and associated agronomic management solutions. With this new epidemic
it is necessary to characterize the fungal isolates to determine the type of Pyricularia involved,
and to identify the origin of this pathogen. It needs to be emphasized that it is the first report in
Asia, with potentially significant consequences for the risk of disease spread to other parts of
the Indo-Gangetic Plains and beyond, which is the region’s bread basket upon which 1.6 billion
people — 40% of which live in poverty — depend on for food security.

Blast disease is also seed transmitted and several grass weeds may serve as alternate hosts.

Pic. 1: Typical symptom (left) in spike, initial symptom (middle) in a field, and fully infected (right) field

However, the epidemiology and life cycle of the pathogen is still largely unknown. In this
season, late planted wheat was largely affected because of rain during heading. The farmers in
the affected areas commented on heavy rains coupled with warm temperature that coincided
with heading and flowering. The infection was first noticed in mid. February and rapidly
worsened within two weeks. Disease severity varied depending on the sowing times and
cultivars grown, and has emerged as a serious threat to wheat production in Bangladesh. This
again underscores the urgent need for research and policy support — which can be facilitated
through BARI and CIMMYT - and associated awareness building among farmers and seed
producing agencies in the public and private sectors to mitigate the threat of wheat blast.



Strategies
Short term:

1. Educate farmers and relevant stakeholders about wheat blast and potential
consequences, e.g. if seed from an infected plot is used (disease is seed borne).

2. Procurement of quality seeds produced in disease free areas for planting in 2016-17
season.

3. Establishing procedures and critical facilities for evaluation of wheat blast resistance in
wheat varieties and germplasm. Identify the tolerant/resistant varietal options (within
as well as outside country) and multi-location testing.

4. Fast track seed multiplication of less infected/tolerant varieties.

Medium Term

1. Multi-location testing of germplasm using participatory tech nology development
approach.

2. Explore agronomic interventions —time of planting, seed treatment, stubble
management, crop diversification, etc.

3. Fast track seed multiplication engaging private sector (Community based seed
production (CBSP).
Long Term
1. Breeding and testing of blast resistant varieties,

2. Participatory Variety Selection and CBSF.

Other strategies include:

* Develop a range of short term recommendations for the immediate response to set of
working with a range of partners.

= Establish a platform by involving MOA, DAE, BARI- WRC, BADC and international
organizations like CIMMYT, FAO, etc. for the monitoring, research, and efforts to develop
integrated disease management solutions for wheat blast in South Asia.
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* Seed produced in the affected fields should not be saved and used as seed next year.
* Wheat crop residues in affected areas should be destroyed (do not incorporate).

* Seed treatment with fungicide (Tebuconazole) utilized to reduce the potential for infection
for wheat sown in 2016-17, in combination with other integrated management measures
listed below.

# Crop rotation with non-cereal crops after wheat like Jute/Mungbean/Sesame/Sesbania may
reduce the load of inoculum by breaking the cycle of graminae host species.

* Limited control was noticed with the spray of Nativo (Tebuconazole + Trifloxystrobin) or
Folicur (Tebuconazole). More fungicides should be tested as part of a research program,
and assessed for human and environmental toxicity in addition to effective control of blast.

» Establish whether this pathogen is similar to the wheat blast in Latin America, which can
only infect wheat, or it can infect both wheat and rice. Molecular analysis and infection
trials under controlled condition are required for this.
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