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"...brown spot remains a poorly
defined rice crop health problem
being a reflection of the large number
of factors determining the course of
epidemics and their outcomes.”
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Great Bengal
Famine
(1943)

Yield losses were 50 -
90%

1.5 to 4 million people died of
starvation, malnutrition and
disease, out of Bengal’s 60.3
million population




If Brown Spot is poorly defined...
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Rice Leaf Blast Life Cycle @




Richard A. Wilson & Nicholas J. Talbot, Under pressure: investigating the biology of plant
infection by Magnaporthe oryzae,Nature Reviews Microbiology 7, 185-195 (March 2009)

A w,  Spore tip mucilage
=\ Conidium - ),
2 ; Conidiophore
! Germ tube

Melanin-lined
appressorium

cell death
[ m cell wal

Autophagic

.
— - P )/ ———
A N
| S | Vas?
Invasive | Invaginated  'Fungal
hyphae cell membrane cell wall
S ( )
T, :
Penetration peg
(a) Apprsssoia Conidium (b) (c)

ady;

Current Opinion in Plant Biology

Barbara Valent, Chang Hyun Khang, Recent advances in rice blast effector research,
Current Opinion in Plant Biology,Volume 13, Issue 4, 1 August 2010, Pages 434-441

Howard and Valent, "Breaking and Entering: Host Penetration by the Fungal Rice
Blast Pathogen Magnaporthe grisea."


http://www.sciencedirect.com/science/journal/13695266
http://www.sciencedirect.com/science/journal/13695266/13/4
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Rice Leaf Blast Disease @




About 3,990,000 results




Google

Rice Brown Spot Disease @




About 1,050,000 results
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What do we know?
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To be more specific



Nutrient-deficient soil: soil that is low In potassium,
magnesium, silica, iron, and calcium

Akiochi: excessive concentration of hydrogen sulphide in
the soll, reduced nutrient uptake, this mainly occurs in poorly
drained soil with high organic matter



"Brown spot is generally not observed in years with
regular rainfall (Singh et al. 2005) whereas seasons with
imited rainfall but heavy dew are conducive to stronger

epidemics (Sherf et al. 1947).”

—-Barnwal et al. 2013



What do we NOT know?







Host plant resistance
IS not well understood

(Barnwal et al. 2013)



Host plant resistance
IS not well understood

Most efforts tocus on blast or bacterial blight

(Barnwal et al. 2013)



(Barnwal et al. 2013)



| Frequenc Possible Changes
lnten8|ty - g (Barnwal et al. 2013)



What are actual yleld \osses glveh the
widely varying reported values?

(Barnwal et al. 2013)
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Projected Water Scarcity in 2025

g

[

B Fhysical water scarcity 7 X = TS T g
Bl Economic water scarcity R0 . Sl / <
B Little or no water scarcity 19 v -
[1 Notestimated . - Note: | | Indfcates countries that will impaort more ?,
> than 10% of their cereal consumption in 2025, %

Iw Prepared by IWMI as Input for the World Water Vision, The Hague, March, 2000. http://iwmi.org
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Do you think this might affect Brown

Spot incidence and severity?
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Indian Monsoon

Shifts of just 10% can cause drought




Indian Monsoon

Shifts of just 10% can cause drought

o ——

El Nino is predicted to become
stronger...






T Avg. 1961-1990

1" Growing Season
New et al. 2000



Conidial Germination

i .

T Avg. 1961-1990
1" Growing Season

New et al. 2000



Hyphal Growth
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PERHAPS

Hyphal Growth
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What can we do?







Poor definition of
Brown Spot as a crop
health problem

Improved plant disease
knowledge to maximize
research impact

Bamwal et al. 2013




Poor definition of Poor understanding Pathogen lifecycle
Brown Spot as a crop of soil water/nutrient, plant physiology, is not quantitatively
health problem plant susceptibility interfaces documentented

Development of operational
definitions for components of
resistance

Improved plant disease
knowledge to maximize
research impact

Bamwal et al. 2013
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