
Sporulation of downy 
mildew as seen under 

the microscope.

64    
   

  Greenhouse Grower   March 2015

Production
Disease Control

Research Gives 
Clues For Preventing 
Coleus Downy Mildew 
Maintaining awareness of coleus downy mildew is more 
important than ever to safeguard these attractive plants for 
reliable garden performance. 

by B. HARLAN, M. DAUGHTREY, S. 
LINDERMAN, L. HYATT and  
M.K. HAUSBECK

A 
NEW disease only 10 
years ago, coleus downy 
mildew was seen 
for the first time in 

Louisiana and New York in 
2005. Growers later mentioned 
seeing it in Florida in the 
same year. The disease spread 
through the industry over the 
next few years, causing crop 
losses in both cutting-grown and 
seed-grown coleus. Plants infected 
while being rooted under mist were the 
most dramatically stricken. Infected leaves 
would develop spots or flecks, twist and drop to 
the pot surface. At times, the undersur-
faces of leaves would be covered with a 
downy coating of grayish sporulation. 
The greatest losses from downy mildew 
were seen from 2005 to 2007, when grow-
ers weren’t aware of what the problem 
was or how to minimize it. 

More recently, because of the relatively 
huge furor over downy mildew on 
impatiens, the industry has lowered its 
alarm level for coleus downy mildew. But 
this disease is more important than ever 
now, since those wishing to grow colorful 
plants in shade may be turning to coleus 
in lieu of impatiens. Downy mildew can 
rob coleus of its expected stellar garden 
performance, so mastering this disease 
is important for keeping coleus as an 

important impatiens alternative. 
The coleus and impa-
tiens diseases are not 

caused by the same 
microorganism: 

coleus is attacked 
by a Peronospora 
sp., while impatiens downy mildew 
is a Plasmopara sp. The coleus dis-
ease is closely related to the downy 
mildew on basil, but those two dis-
eases are also distinct — infections 

are not passing between coleus and 
basil under natural conditions. 

Research On Coleus Cultivars 
Studies on coleus downy mildew at 

Michigan State University (MSU) and Cornell 
University have shown that coleus downy mildew is 

Table 1. Coleus With Little Or No Susceptibility To  
Downy Mildew In Michigan/New York Trials

● ‘Beauty’
● ‘Big Blond’
● ‘Black Ducksfoot’
● ‘Cranberry Bog’
● ‘Etna’
● ‘Fairway Lemon’
● ‘Fairway Orange’
● ‘Fairway Red Velvet’
● ‘Fairway Rose’
● ‘Fairway Salmon Rose’
● ‘Florida Sun Lava’
● ‘Florida Sun Rose’
● ‘Freckles’
● ‘Fright Night’
● ‘Gator Glory’

● ‘Glory of Luxembourg’
● ‘Gold Edge’
● ‘Golden Dream’
● ‘Green Autry’
● ‘Harlequin’
● ‘Henna’
● ‘Hunky Dory’
● ‘Indian Summer’
● ‘Keystone Kopper’
● ‘Kiwi Fern’
● ‘Midway Curly Magenta’
● ‘Night & Glow’
● ‘Oompah’
● ‘Pegasus’
● ‘Redhead’

● ‘Russet’
● ‘Saturn’
● ‘Smoldering’
● ‘Solar Furnace’
● ‘Spumoni’
● ‘Tapestry’
● ‘Tilt A Whirl’
● ‘Trailing Garnet Rose’
● ‘Twist of Lime’
● ‘Under the Sea Bone Fish’
●  ‘Under the Sea Electric Coral’
●  ‘Under the Sea Langostino’
●  ‘Under the Sea Lime Shrimp’
● ‘Versa Lime’
● ‘Wild Streak’

Coleus downy mildew causes both 
spotting and leaf twisting.
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not quite as intractable an adversary as 
impatiens downy mildew. With impatiens 
downy mildew, plants develop systemic 
infection and die. All Impatiens walleriana 
cultivars and hybrids seem vulnerable 
to the impatiens downy mildew. With 
coleus downy mildew, infection causes 
spotting most often and leaf drop in 
the worst cases, but not total plant col-
lapse. Also, the many cultivars of coleus 
(Solenostemon scutellarioides) respond 
very differently to infection. Some will 

show no symptoms, while others show 
extensive symptoms, including leaf drop. 
Plant breeders will henceforth be choos-
ing coleus on the basis of their downy 
mildew tolerance, as well as for their 
form and coloration. Hopefully, the most 
vulnerable coleus lines will be discarded 
in favor of those that are naturally less 
prone to the disease.

Studies on 147 cultivars of coleus at 
MSU and Cornell over the past decade al-
lowed comparison of the symptoms that 

developed when these 
were exposed to downy 
mildew under controlled 
conditions. The com-
plexity of data collection 
made it impossible to 
compare these all at the 
same time, but conditions 
were similar in each of 
the experiments and al-
ways favorable to disease 
development. Table 1 lists 
the plants that got the 
highest ratings for health 
when exposed to natural 
or applied inoculum of 
downy mildew. 

To see the complete 
ranking, including 

59°F

77°F

68°F

86°F

Infection of Peronospora sp. on ‘Volcano’ coleus at 59°F, 68°F, 77°F, and 86°F.  Growth 
chamber temperatures of 59°F and 68°F were more favorable for infection of downy mildew 
than the higher temperatures of 77°F (minimal infection) and 86°F (no infection observed).

Spores are formed on the 
undersurfaces of coleus leaves.
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the names of cultivars that were very 
prone to downy mildew, check out AFE 
Special Research Report #136 (bit.ly/
AFEResearchReport136). 

Research On Epidemiology
Studies at MSU have established the 

basics of the epidemiology of coleus 
downy mildew. A Burkard spore trap was 
used to continuously monitor the produc-
tion of downy mildew sporangia in the 
greenhouse over time, so that 
the population of sporangia in 
the air could be related to time 
of day, temperature and hu-
midity. This technique allowed 
us to find out that sporangia 
are released in the greenhouse 
when a period of high humidity 
(above 95 percent) is followed 
by a drop in humidity — the 
peak release is usually midday 
(Figure 1). Coleus cultivars 
‘Volcano’ and ‘Black Dragon’ 
were used to study temperature 
effects in growth chambers. 
Experimental data showed that 
cooler temperatures (59°F or 
68°F) promoted infection and 
sporulation, while little disease 
or sporulation developed at 
77°F and no infection or sporu-
lation occurred at 85°F.

Because of coleus downy 
mildew’s environmental 
requirements, healthy-

appearing cuttings or plants might at 
times have latent infections that could 
cause widespread problems later, when 
the environment is more favorable for the 
disease. Cool, rainy periods during the 
summer have led to disease outbreaks 
in garden plantings of coleus. Avoiding 
excessive relative humidity during 
greenhouse production can reduce 
the opportunity for downy mildew to 
develop and spread. Growers whose 
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Green cultivars prone to 
downy mildew may show 
conspicuous symptoms.

Figure 1.  Spore trapping in a greenhouse with downy mildew-infected coleus showed that 
at least six hours of high (>95 percent) relative humidity followed by lower relative humidity 
(<70 percent) prompted the release of especially high numbers of sporangia into the air.
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crops have been troubled with downy 
mildew in the past may find it helpful to 
delay coleus production until later in the 
spring, when the weather is warmer. 

More details on the epidemiology of 
this disease from MSU research may be 
found in AFE Special Research Report 
#134 (bit.ly/AFEResearchReport134).

Research On Effective Fungicides
In addition to disease management 

through cultivar choice and environ-
mental manipulation, fungicide applica-
tions can also help keep coleus free from 
downy mildew. 

The most effective active ingredients 
in research trials conducted in New York 
and Michigan over the years have been 
mefenoxam (Subdue MAXX as a drench 
at 1 fl oz/100 gal), dimethomorph (Stature 
at the high labeled rate of 12.8 oz/100 gal), 
fenamidone (FenStop at 14 fl oz/100 gal), 
ametoctradin + dimethomorph (Orvego at 
14 fl oz/100 gal), boscalid + pyraclostrobin 
(Pageant at 18 oz/100 gal), azoxystrobin 
(Heritage at 4 oz/100 gal) and fluopicolide 

(Adorn 4SC at 2 fl oz/100 gal), as well as 
mancozeb (Dithane at 1 lb/100 gal). Used 
preventively, these materials have effec-
tively suppressed or eliminated symptoms 
and sporulation of the downy mildew. 

Product labels must be followed care-
fully regarding tank mix requirements 
and rules related to rotation strategy. 
Downy mildews are very much inclined to 
develop resistance to single-site mode of 
action materials. Well-planned rotations 
will preserve the usefulness of the effec-
tive compounds.                            GG
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Coleus provides dramatic color at the 
Missouri Botanical Garden.

Downy mildew is less of a 
problem in sunny sites.
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