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What is quinoa?
<Quino, Chemapodinm quinta, s an
Amaranthaceons pseudo-grain native (o the
Andean region of South America.
~Quinoa was prized by the Inca as their sacred,
mother grain.
~Quinen’s seed 5 o complete protem and {s
highly nutritious (United Nations FA).
“Quiinoa s droughtand saline tolerant.
~Consumption of quinog in North America anid
Europe has increased greatly in recent vears,
-Bolivia, Peru and Ecundor produce the vast
majerity of quirion in te wotld.
-Production of quinca has expanded to other
areas of the world including Dermark, India,
Canada and the United Stafes.

What is quinoa downy mildew?
-Quinoa downy mildew, the key disease of
quinon, reduces quinoa yield and seed quality:
-Peronasporavariabilis, (Tomerly
Peronmspora fartmsa £ sp. chesopoadii) is the
cansal agent of quinoa downy mildew (QDM),
=P variabilivis an obligate, heterothallic
oomycete pathogen.

-Quuisioa dovwny mildew is indigenois o
quinoa’snative range and has also been
reported in Denmark India, Canada and the
Uniited States, Downy mildew-Hke symplois
were copcurrently noted on native
Chenapodium weeds. exceptin the United
States,

First Report in United States
-Quinea plots were established in Centre Co.
and Lancaster Ca. during sumimer of 2011.
«Seeds were from domestic, organic seed
producers (*Faro') or from foreign grown,
consimiable, grocery store sources.
=Quinoa downy mildew was noted at both
Pennsylvania locations in July and disease
persisted through the remainder of the growing
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Signs and Symptoms of Quinoa Downy Mildew

Peronosporavariabifis is the causal agent of quinoa downy mildew
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-Koch's postulates were verified in
detached quinoa leaves and plants.
Mauoleculnr Characterization
“DINA fsolated from Peronaspora
infected leaves wis amplified using ITS
<The Penmsylvania isolntes
{RockSprings and Landisville) appear
to he comparable to known P vartabilis
isolates from CienBank:
-P warfabiliz appears o infect onky:
Chermopodtion species,

Morphological Characterization
-A vouchered accession of P variabilis
from Pennsylivania quinoa has heen
deposited in the UL.S. National Funguas
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Wht are the global implications of
quinoa downy mildew?
“Ominoa downy mildew reduees quinoa vield,
<P varfabilic can SUIVIVE 45 DOSPOFES 011 qUInoG
seeds,
The prinaary inocuhim is likely seedbome

=Increased culiivation of quinoa in other couniries

ity reguine ssed treatments to redoce yield loss

from quinoa downy mikdew.

-The hostrange of P variabilis must still be

determined,

~Seeds sold for human consumption can setve as
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dﬁb:mxh:le if seed is free of P vartabifis cospores,
-More intensive screening of viable seed sources.
mh':mgﬁ;udif quinea production expands
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