Detection and Incidence of Peronospora varialilis in Quinoa Seeds
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Quinoa _
Oueines, Chenapadium guinon, |8 an important Andean erop with s
‘sed that is a complete protainand high in other nutrients. The
erap £an tolerate nutrient poor and saline solls, drought, frost and
intense UV radiation, Boblvia, Ecasdorand Peru are the largest
guines exportas, but research snd breeding effort ars in progres
to expand guinoa’srangs to countries such aa Denmark and Indis,

Quinoa downy mildew, cauvsed by the comycets Peronosporg
voripbiliz, is the key pest of quinga, with severe infections resulting
in upwardz of 50% crop loss, Quinos downy mildew infections can
originate from seedborne cospores or sporangia from related
Chenopodium weed species that harbar the pathogen.

Quinoa downy mildew was described in the LLS. for the first time
in 2011 in Penneyluania Symptams af douwny mildew wers nnt
ohserved on Chenopedivm gibum (smbequarter] in PA fields and
Chenopodium weeds ware not susceptibla to ULS, solatesof B
variebilis undaer lab conditions. This suggests that the original
Incrulumwas seadborne. A rapid, maolecular method for screening
gquinca plant material for £ voriabilis has not been developed and
is required for future disease managemaent strategies.

Balivian guinoa fiefd with severe downy mildew epidermic
8| Follardiscoloration and necrosis typical of quinoa downy mildew
C] Sporulating lesves infectad with P varighilis :
O} P voriabilis isolate maintaired in detached quinoa leaves
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Research Question o
Can P voriabills inoeulum sriginste 1, To ldentily potential sourees of B vaslabiils
from quinoa seads, especially imoculum _
imported, consumable seads? J'..Tnllmi_:nﬂln!-rl'lmpqrnd quinoaseeds are

BT IR infestedwith £ variabils
{. . » -."f"i-,‘

3. To develop s rapid, malecular methad far

acreening quinos seeds for £ variabilis
Materials and Methods
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‘A semi-nested FCR with primers semi- P wariakilis specific primers were dedigned
specific ta the ITS region of Peronespara based on the IT5 reglion ol B varaliliz
and Pythimm was used to amplity DNA Amplification was confirmed by runming PCR

Obtained Sequences were then compared

ik i products on agaross gels followed by EtBr
to GenBank 2 variabilis sequences.

staining.

Results
P varinhilis was detected based on sequencing results in 20 out of 22 guinoaseed fots,
intluding seeds fram 5 different countries (Bollvia, Ecuadear Peru, United States, and india),
=17 of 22 seedd |ots tested positive when using P variobilis specific primers in standard PCR.
P variahiliz was not detected in seeds of Chenapedium album, a naturalired weed.
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Discussion and Conclusions
*F voriabills was detected in nearly all seed (ot
tested, 5o imported, consumable seeds could serve
85 sources of inoculum for quinoa dowy mildew,
*The P variabilis specific primers amplified DNA from
the msjority of infested ssad ots,
P worighilis wai detectad in saveral sources from
across the ULS,, which indicates a broader distribution
of the pathogen than expected,

Research Impacts
*The USDA APHIS New Pest Advitory Group is
currently reviewing the status of 2 veriohils in the
United States, and this research supports that the

-pathogen |s already established in the U.S,

*Collabaratarsin Ecuadar and Bolivia can use P
wariaiis specific primers to detect the pathogen in

‘quinoa plant materal,

Future Research
*Furthar primer specificity
studies must be performed
with other Peronasgorg sp.
and related comycetes, P
*Collaboratorsin Ecuadorand -8
Bolia will validate these %,
methods and provide samples
for further studies an the ;
diversity of £ variahills from
guinoaseeds and infected
plant matarials.
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