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Basil Downy Mildew

Peronospora belbahrii
* Symptoms started at the end of 2010

* Confirmed on 1/28/11 by the UH CTAHR Agricultural
Diagnostic Service Center

* Transmitted by
* |Infected seeds

* Movement of spores on
leaves, seeds, etc.

* Movement by wind
* Pathogen prefers
* Cool weather
* Rainy season
* High humidity conditions
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Basil Downy Mildew

Peronospora belbahrii

n Friday, Jan. 28, the patho-

gen Basil Downy Mildew

was identified as infecting
basil at several [arms in Wai‘anac. It
has not yet been found anywhere else
in Hawai‘i. Basil is a $6.8M crop in
Hawai‘i, sold within the Islands and
exported to the Mainland and Canada.
Leaves infected with downy mildew
cannot be sold, and in some areas of
the Mainland, growers have lost their
entire crop to this discase and fast-
spreading pathogen. It is important
to first identify this downy mildew
and then work quickly to eradicate or
greatly reduce it to save present crops
and prevent it from spreading.

What Is It?

According 1o Cornell University’s
Plant Pathology department, Basil
Downy Mildew, caused by Perono-
spora belbahrii, is a destructive patho-
gen characterized by clear to black
sporulation, yellow leaf discoloration, and die-off of
basil leaves. Since 2001, it has been found throughout
Europe, Isracl, New Zealand, Argentina, and some parts
of Africa. It reached the mainland US and Canada in
2007 and greatly expanded the arcas infested in 2008.
In 2009, it was reported in California. This is the first
instance of basil downy mildew identified in Hawai‘i.

What Causes It?

Downy mildews are spread by seeds that have been
penetrated and infected by the pathogen and by spores
on leaves, seeds, and other items. The numerous spores
can also be dispersed great distances by the wind, mak-
ing it especially contagious. Temperatures in Hawai‘i
are usually high enough that downy mildews are not

a problem, but the recent cool weather and unusual

Clockwise from top left: yellowing of infected basil leaves; sporulation on
undersides of leaves; sporulation as seen from top of leaves; black discol-
oration of dying leaves. Photographs are from the Cornell Vegetable MD
Online, Dept of Plant Pathology, Ithaca, NY.

rains in Wai‘anae have created a favorable environment
for this mildew. It may not be an ongoing problem in
Wai‘anae and other dry areas, but as long as the tem-
perature remains low in the morning hours and there is
high humidity or rain, the environment will continue

to be ideal for this pathogen. If the pathogen spreads

o wetter sites like Kahuku and Waialua on O‘ahu or to
sites on the neighbor islands, it may become an even
greater problem.

How Do | Know Whether My Plants Have It?
Plants infected with downy mildew have black lesions
on the lower leaves and black or purple-gray mildew
growing on the underside of the leaves. The leaves
then turn yellow, particularly on the upper surface, and
eventually become splotched with black or brown and
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ot. Leaves should not be
1pletely decomposed—
ending on how moist the

s, apply a fungicide to the
he new growth. Fungi-

y mildew include Fungi-
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not last in soil for more than a few days to a week.
Other types of sterilizing agent include the quater-
nary ammonium chloride compounds such as Physan
20™ . Follow directions for use. These are not toxic to
humans if used properly.

Cornell University advises that certain species of

basil are more susceptible to basil downy mildew than
others: sweet basil (Ocimum basilicum) is the most
susceptible, while Thai basil is slightly less suscep-
tible and lemon basil cultivars are even less so. No
symptoms were found in New Jersey on ‘Spice,” ‘Blue
Spice,” and *Blue Spice Fil.’

Growing basil in environments that reduce leaf wet-
ness and humidity will discourage disease. There
should be enough space between the plants to allow
air to circulate freely among them. For new fields,
design a pattern with rows parallel to the prevailing
wind direction and use drip irrigation. In fields that are
densely planted, removal of some of the plants is rec-
ommended to increase air movement and canopy dry-
ing. If plants are grown in greenhouses, fans should be
used to circulate the air, and plants should be spaced
at greater distances.

More Information

Cornell University’s Extension Service has put out a
useful fact sheet about basil downy mildew: http://veg-
etablemdonline.ppath.cornell.edu/NewsArticles/Basil-
Downy.html#Report

More pictures of infected plants can be seen here:
http://www.longislandhort.cornell.edu/vegpath/photos/
downymildew_basil.htm

Local contacts:

Agricultural Diagnostic Service Center
adsc@ctahr.hawaii.edu, 808-956-6706

CTAHR plant pathologist, Dr. Janice Uchida
juchida@hawaii.edu, 808-956-2827

Kaua'i: CTAHR county administrator, Roy Yamakawa
yamakawa@hawaii.edu, 808-274-3471

Maui: CTAHR extension agent, Robin Shimabuku
shimabukur@ctahr.hawaii.edu, 808-244-3242

Big Island: CTAHR research support, Brian Bushe
bushe@hawaii.edu, 808-969-8266

rietary name does not constitute an endorsement, guarantee, or warranty by the University of Hawai'i College of
s or its employees and does not imply recommendation to the exclusion of other suitable products or companies.
ate and federal regulations. Before using a pesticide, read its label and any appropriate labeling to ensure that








http://visibleearth.nasa.gov/view_rec.php?id=16470
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Downy Mildew;Symptom, Under Sides
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*  Source: http://bloominthyme.com/tag/organi
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erfect BDM Environment:
Underside of Leaf
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Basil Downy Mildew Management

Rotation of Crop Basil Downy Mildew

Protection Products & Chemical
Surfactants Control Pest ID &
Monitoring

IntegrateC

Environmental

Biologicals, Biological _ Habitat conditions:
Organic Crop ificati Wind barriers
Protection Control Disease Modification

Products Wind direction

Aeration

Management
-

Drainage, etc

: Cultural &
Utilizing Biotechnology Physical
Resistant Seeds y
Tolerant or Control Spacing, modifying
Resflst.ant propagation methods,
Varieties changing harvest

techniques, etc
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Basil Downy Mildew Varietal Screenings

3.1
2.8 I
N N

O
4 N >
Emily Kiera

59

3.5
3.1

Disease Rating Scale

2.6
19 I
My

&Y %@

1.7
nlf
|\;S“

Varieties

Disease scale: 1=very diseased affected to 9=absent

108 (segregated), but smaller leaves. 111 highest yielding
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2016 Basil Downy Mildew Field Screenings

Genovese
(Control)

Genovese

14 (2016) (Control)

Genovese

104
(Elonora) 15 (2016) (Control)

Planted 8/23/16
10 plants / row
As of 11/7/16: BDM is not significant to take data
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Desired Crop Traits

** High BDM tolerance
* Large leaves

* Few flowers

* High yielding

* Uniform color

* Upright growth

* Sweet basil flavor
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Basil Downy Mildew

Protection Products & Chemical

Surfactants

Biologicals,
Organic Crop
Protection
Products

Control Pest ID &
Monitoring

IntegrateC

Xironmental

] Habitat ditions:
Control Disease Modification d barriers

d direction
d agement Aération
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Cultural &

Physical
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Utilizing Biot_echnology
Tolerant or Resistant Seeds

Resistant

Varieties



Alternative Methods to Manage Disease

High Intensity Plant Spacing
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Changing Cultural Practices
Low Intensity Plant Spacing
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Commercial Producer Approach

Rotation of Crop Basil Downy Mildew

Protection Products & Chemical
Surfactants Control Pest ID &

Monitoring

IntegrateC

Environmental

Biologicals, Biological I conditions:
Organic Crop I ificati Wind barriers
Protection Control Disease Modification

Products Wind direction

Aeration

nagement

Drainage, etc

Cultural &

Physical

Control Spacing, modifying
propagation methods,
changing harvest
techniques, etc

Utilizing Biot_echnology
Tolerant or Resistant Seeds

Resistant

Varieties
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Ex.Crop Protection Spray Rotation Program

Quadris

Surfactant or Trilogy
0G
Spreader S

Fungi-Phite® OR AL

Fosphite®

Based on field trials with Kawate et. al

2016: CTAHR evaluated organic options:
Actinovate, Camelot O, Double Nickel against

Revus
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Evaluation of Organic Fungicides

* 2016: CTAHR evaluated organic options:
* Actinovate, Camelot O and Double Nickel
* Double Nickel and Camelot O were promising
* Camelot O not allowed for field use
** Cueva Fungicide Concentrate (OG) would be a replacement
option
* 2010 Cornell University evaluated:

* Companion, Sonata, Sporatec, Organicide (without copper),
Actinovate, Regalia and Oxidate were found to have more
BDM than the untreated control

* The organic pesticide least effective on BDM was Oxidate

Source: http://ir4.rutgers.edu/Fooduse/PerfData/3337.pdf



http://ir4.rutgers.edu/Fooduse/PerfData/3337.pdf
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Limited Product Sandwich Effect (non-organic)
(Max a.i./crop season)

Quadris

Less effectlve TrllOgy (OG)
Fosphite or Fungi-phite

Less effectwe Serenade Max (Reynoutria) (OG)

CROP .
SEASON evus

Less effective

l Ranman 400 SC

Less effective

Quadris
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Cueva Fungicide
Concentrate (OG)

Fungicide
Concentrate
(o]€]

Double
Nickel 55
(0G)

Based on field trials with Kawate
et. al & review of Cornell Data
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2016 Basil Downy Mildew Field Screenings

Genovese
(Control)

Genovese

14 (2016) (Control)

104 Genovese

(Elonora) 15 (2016)

(Control)

As of 11/7/16: BDM is not significant to take data

Planted 8/23/16
10 plants / row



~ New Basil Fungus:

Stemphylicy
April 201
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Summary

* Commercial, large scale organic production of basil is highly

difficult due to the lack of effective products for basil downy
mildew

** Best chance of success would be to include:
** Transition away from the Genovese variety in high risk areas
* Selection and use of tolerant varieties (Elonora, Elidia, etc.)
* Changes in cultural practices to promote better air movement
* Proper chemical rotation with effective organic fungicides

* Targeted sprays to susceptible (under side of leaf) areas
* Use of a surfactant
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ror More Intformation

Jari S.K. Sugano
University of Hawaii at Manoa
College of Tropical Agriculture and Human Resources
Department of Plant and Environmental Protection Sciences
Wahiawa Extension Office
suganoj@ctahr.hawaii.edu
622-4185

COOPERATIVE EXTENSION

COLLEGE OF TROPICAL AGRICULTURE AND HUMAN RESOURCES
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