
Dr. Bridget K. Behe (Michigan State 
University) presented the keynote 
address at the SAF Pest Management 
Conference in San Diego last month.  
I present here an abbreviated version 
of her handout.   
 
In this period of economic recovery, 
even some of the better businesses 
are threatened by change.   Working 
harder may bring some increment of 
success, but working smarter may 
boost the invested effort.  What 
might be ten things a top-notch busi-
ness will be doing in 2011 to not 
only survive, but thrive? 
 Teamwork  
This isn’t anything new to a success-
ful business, but teamwork  goes 
outside the firm’s doors and runs up 
and down the supply chain.  Success-
ful businesses take seriously the part-
nerships with those who buy their 
products like shippers, retailers, and 
landscapers as well as suppliers of 
fertilizer, media, tag, and other input 
companies). 
 Knowing the business’ costs at 

the micro-level 
This will allow you to see small 
problems before they become big 
problems. Effective firms use cost 
accounting software that permits 
them to readily look at finances with 
a high level of detail on a regular (4-
6 times per year) basis. 
 Monitor and control cash flow 
A highly effective business will real-
ize the seasonality of income and 
expenses but works diligently to 
keep cash flow positive.  Effective 
businesses also work to keep their 
fiscal reputation sound and regularly 
examine aging accounts receivable 
and the sources of the older accounts. 
 Trust  
Decisions can be made faster, with 
less work, time and money wasted in 

an environment of trust. Much time 
and money can be saved by calling a 
trusted supplier and getting a fast and 
economical solution?  Trust within 
your company isn’t something most 
firms talk about, but one that highly-
effective businesses cultivate. 
 Exploit an effective website 
The Internet is one mechanism for 21st 
century firms to connect customers to 
businesses. Most firms have one of 
three types of sites:  billboard, content
-driven, or e-commerce.  The bill-
board site (simply saying we are here) 
and e-commerce (plant and other 
product sales) are by far the minority 
of sites.  Savvy firms know they must 
have a plan to connect customers to 
content, not just connect them on an 
as-needed basis or when a crisis 
arises.  
 Adopt new technologies 
Labor accounts for the majority of 
input costs for most firms.  Techno-
logical advances can improve produc-
tion practices and save labor. Techno-
logical investments can be pricey and 
have a steep learning curve but begin-
ning the process is a good idea before 
that technology becomes a necessity. 
 Train everyone 
Many businesses in the horticul-
ture industry aren’t large but it is 
critical that at least two or three 
people know how to do any one 
person’s job. 
 Product life cycle  
The product life cycle is highly 
predictable.  Products come into 
the market and aren’t profitable 
until sales begin to increase in the 
growth phase.  Maximum profits 
are earned during this stage and 
begin to decline before sales 
growth peaks.  Profits are evapo-
rating when the product reaches 
the mature stage because so much 
competition forces prices down.  

Re-starting the product life cycle 
involves creating some new dimen-
sion (or new cultivar) to the product. 
 Know your value proposition 
There are three ways a firm makes 
money:  Selling volume at low prices 
(operational excellence), customizing 
(customer intimacy), or introducing 
new products (product leadership).    
Highly successful firms are often 
excellent at one value discipline 
(their major) and strive for excel-
lence in another (their minor).  Don’t 
attempt to be all things to all custom-
ers. 
 Murketing  
This newer term means that market-
ing strategies aren’t as clear cut as 
they used to be. Murketing is some-
times defined as “underground” mar-
keting.  It also recognizes that brands 
used to define consumers, but now 
consumers define brands. Brands no 
longer define us, but we define what 
those brands mean and do and say 
about us as individual consumers. 
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We are always looking for better ways to 
control powdery mildew.  This can in-
clude new active ingredients in experi-
mental products and also trials to evalu-
ate rotational programs or fine-tuning of 
effective rates.   
 
We started a trial on Gerber daisies for 
prevention of powdery mildew on 11 
February.  Plants were originally potted 
up in 3.5 inch pots containing Fafard 
Mix 2B and top –dressed with Osmocote 
Plus 15-9-12.  They were treated with 
fungicides on a 7 or 14 day interval: 
 
 Water control 
 Heritage—4 oz/100 gal 
 Experimental—0.67 oz 
 Experimental—1.34 oz 
 Experimental—1.34 oz 14 days 
 Disarm O—2 oz 
 Disarm O—4 oz 
 Disarm O—2 oz alternated with 

Veranda O—4 oz 
 Veranda O—4 oz 
 Veranda O—8 oz 
 
Plants were sprayed on 11, 18 and 25 
February and 4 and 11 March.  They 
were exposed to infection with powdery 
mildew on 14 February by intermixing 
symptomatic stock plants in the trial.  
We first saw symptoms on 8 March and 
rated them three times on a weekly inter-
val using the following scale: 1(none), 2 
(slight), 3 (moderate), 4 (heavy) and 5 
(100% surface area affected).  We also 
rated top grade and plant height but these 
were not significantly affected by any 
treatment.    

The experimental product gave a very 
high level of prevention regardless of the 
rate and interval tested.  The two stro-
bilurins (Heritage—azoxystrobin and 
Disarm-O—fluoxastrobin) gave signifi-
cant control but it was not at the same 
level as the experimental fungicide or 
Veranda O (polyoxorim).  Using an ad-
juvant may have improved the control 
provided by these two strobilurins.  In 
this trial, Veranda O provided excellent 
control at both rates tested, even when 
alternated with a less effective product.  
There were no signs of any negative 
effects of these fungicides on Gerber 
daisy.   
 
The table in the next column shows the 
average percent control for the 11 trials 
on Gerber daisy powdery mildew we 
have performed over the past four years.  
Optimal control has been achieved with 
DMI fungicides including Eagle/Hoist

(myclobutanil), Clevis (a combination of 
myclobutanil and mancozeb), Trinity 
(triticonazole, unlabeled at this time on 
ornamentals) and Rubigan (fenarimol).  
Although exceptionally effective, re-
member than DMI fungicides can cause 
PGR effects on this crop.   
 
The strobilurins were not as effective 
with  Disarm O (fluoxastrobin) the least 
effective and Insignia (pyraclostrobin) or 
Cygnus (kresoxim methyl) the most 
effective.  In contrast, the combination 

of pyraclostrobin and 
boscalid that is found in 
Pageant showed excel-
lent control in several 
trials. Polyoxorim found 
in Endorse appears to 
be less effective than 
the same active ingredi-
ent in Veranda O.      
 
Rotation between prod-
ucts with different 
modes of action  is al-
ways a good idea.  Read 
and follow the labels of 
all fungicides for opti-
mal control. Thirty 
years ago I first heard 
the label is the law.  It 
still is! 
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Disease severity was rated using the following scale: 1(none), 2 
(slight), 3 (moderate), 4 (heavy) and 5 (100% surface area affected).   

Chemical Rate/      
100 gal 

% Control 

Clevis 16-32 oz 95 

Cygnus 6.4 oz 70 

Disarm O 2-4 oz 25 

Eagle/Hoist 3-4 oz 100 

Endorse 1.5 -2.2 lb 50 

Heritage 4 oz 50 

Insignia 8 oz 70 

Pageant 6-18 oz 100 

Phyton 27 20 oz  0 

Rubigan 5 oz 98 

Trinity 12 oz 100 

Veranda O 7 oz 90 

Summary of  powdery mildew con-
trol on Gerbera Daisy.  Trials per-
formed at Chase Horticultural Re-

search over the past four years. 
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Some of the best trials on prevention of 
Entomosporium leaf spot on Photinia are 
conducted in the field by Hagan and 
Akridge at Auburn University.  They 
once again reported on homeowner prod-
ucts. 
Treatments included: 
 Non-treated control 
 D a c o n i l  W e a t h e r  S t i k 

(chlorothalonil) as a bimonthly 
spray 

 Bayer Advanced All-In-One Rose 
& Flower Care (tebuconazole) as a 
monthly drench 

 Bayer Advanced Disease Control 
(tebuconazole) as a bimonthly spray 

 Immunox Multi-purpose Fungicide 
(myclobutanil) as a bimonthly spray 

 RosePride Disease Control 
(triforine) as a bimonthly spray 

Disease was rated at various times over 
the experimental time frame and the test 
was run three times (once each in 2006, 
2007 and 2008).  Bayer Advanced 
(tebuconazole) as a drench did not give 
significant prevention of Entomosporium 
in these trials.  Rose Pride (triforine) 
gave less overall control than the other 
foliar applied fungicides.     
 
Although these trials were performed 
with homeowner products, the same 
active ingredients are available to profes-
sionals in other products.  Tebuconazole 
is registered in many states as Torque  
and mycobutanil is Eagle or Hoist.   Tri-
forine is no longer available for profes-
sional use.     

We found some plants with sooty mold 
several times over the past few months 
and even received some in our diagnos-
tic lab in the same time frame.  Nobody 
seems to know what to do about sooty 
mold once is occurs although everyone 
knows that generally preventing insect 
infestations can keep it from happening.  
In the winter in somewhat milder cli-
mates, sooty old fungi like Capnodium 
can form on the surface of some plants 
without the help of the honeydew ex-
uded by insects like scales and aphids.   
The image below shows a sooty mold 
infestation on camellia stems.   

We decided to do a quick trial on pansy, 
euonymus and  Gerber daisy that already 
had a sooty mold infestation.  We in-
cluded: 
 Water 
 X3 (1:500) 
 Phyton 27 (50 oz/100 gal) 
 KleenGrow (38 oz/100 gal) 
We treated three times on a 4-5 day in-
terval.   Although none of the treatments 
were statistically significant compared to 
water, there were trends that showed the 
best eradication was seen after three 
sprays with X3. Further testing is 
planned.  

Based on this research, optimal control 
can be achieved with chlorothalonil al-
ternated with  tebuconazole as a spray on 
a 14 day interval.  Be sure to follow 
product labels for exact rates and inter-
vals. For the compete report see J. Envi-
ronmental Horticulture 29(1):25-28.  

Active  
ingredient 

Application 
method 

Application 
interval 

2006 2007 2008 

Untreated —— —— 5.0 a 6.8 a 6.2 a 

Chlorothalonil Spray 2 weeks 1.0 c 1.0 c 1.5 c 

Myclobutanil Spray 2 weeks 1.3 bc 1.2 c  2.2 bc 

Triforine Spray 2 weeks 1.8 b 2.3 b 3.0 b 

Tebuconazole Spray 2 weeks 1.0 c 1.2 c 1.3 c 

Tebuconazole Drench 4 weeks 3.7 a 6.8 a 4.8 a 

Control of Entomosporium leaf spot on Photinia in three years of field trials.  
Numbers in the same column followed by the same letter are not statistically 

different.  Higher numbers are higher levels of disease. 

Entomosporium leaf spot also  
occurs on Raphiolepis 

Eradicating Sooty Mold 

Treatment Rate/100 gal. Gerber daisy Pansy Euonymus 
 

Water      ----- 2.0 a 2.2 a 2.5 a 

X3 1:500 2.2 a 1.3 a 2.0 a 

Phyton 27 50 oz 2.2 a 2.2 a 2.5 a 

KleenGrow 38 oz 2.0 a 2.2 a 2.4 a 

Severity of sooty mold on three crops after three applications.   
Higher numbers are higher levels of disease. 



At this time of year, we often run into op-
portunities to test products for their ability 
to eradicate Botrytis blight.   
 
Gerber Daisy Trial—In February and 
March we did two trials.  The first trial was 
performed on some Gerber daisies that had 
unfortunately become infected with Botrytis 
blight to a low level.  Since I hate to throw 
away any plats without learning something, 
we started a trial using the products with 
best results on Botrytis in our previous tri-
als.  The list of treatments follows: 
 Water 
 Decree (24 oz/100 gal) 
 Pageant (18 oz) 
 Palladium (6 oz) 
 Medallion (4 oz) 
 Chipco 26019 (16 oz) 
 
Products were applied three times on a 4-5 
day interval.  We rated them for severity of 
Botrytis on a scale from 1 (none) to 3 
(moderate).  Results are shown in the table 
below.  The first rating was made the day 
before the first treatment. 
After the second application, all fungicides 
provided significant eradication of Botrytis.  
The same results were noted five days after 
the final application.   The lowest levels of 
Botrytis were seen with Palladium and Pag-
eant.  Each of these products has two active 
ingredients.  Palladium contains cyprodinil 
and fludioxinil (in Medallion too).  Pageant 
has pyraclostrobin (in Insignia too) and 
boscalid.  These products are ideal rota-
tional partners and actually provide excel-
lent resistance management since they have 
a total of four MOA groups represented.   
Be sure to check current fungicide labels for 
legal sites, rates and intervals. 

Cyclamen Trial—The 
second trial was conducted 
with cyclamen that had 
developed a moderate to 
heavy infection of Botry-
tis that was present on 
flowers and leaves.  In 
this case we applied 
products four times on a 
weekly interval.  Treat-
ments included:   
 Water 
 Decree (16 oz/100 

gal) 
 Synbiont (1:500) 
 Synbiont (1:250) 
 
The severity of Botrytis 
was evaluated on a 
weekly interval starting 
right before the second 
application and ending a 
week after the final appli-
cation.  We rated flower 
infection separately from 
leaf infection.    
 
Severity of Botrytis on 
flowers was lowest for 
plants treated with Synbi-
ont at 1:250  but was 
lowest for Decree on 
leaves.  Synbiont was 
safe at the rates tested as 
was the industry stan-
dard, Decree.   
 
Synbiont is a product from EQ 
Ag Solutions  that we are re-
searching for potential in dis-
ease control on ornamentals.  

We will be doing a trial on powdery mildew 
control on Gerber daisies in about a month.    

Botrytis Blight Eradication 
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Treatment Rate/100 gal. Disease 2-15-11 Disease 2-23-11 
Water      ----- 1.4 b 1.4 b 

Decree 24 oz 0.7 a 0.4 a 

Pageant 18 oz 0.0 a 0.1 a 

Palladium 6 oz 0.1 a 0.0 a 

Medallion 4 oz 0.3 a 0.3 a 

Chipco 26019 16 oz 0.3 a 0.3 a 

Severity of Botrytis on Gerber Daisy was evaluated on a 1 (none), 2 
(slight) to 3 (moderate) scale.  Numbers in the same column followed by the 

same letter were not significantly different. 
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Severity of Botrytis on Cyclamen flowers 
(purple) or leaves (green) was evaluated on a 1 

(none), 2 (slight) to 3 (moderate) scale.   



Daylily Rust Control—Buck, Wise and Dong recently 
reported on some studies conducted with a variety of QoI 
fungicides to reduce inoculum spread for daylily rust. This 
disease is caused by Puccinia hemerocallidis.  The research-
ers tested the ability of strobilurins (QoI inhibitors) to reduce 
spores production 24, 48, 72 or 96 hours after inoculation.   
They started with tests including azoxystrobin (Heritage), 
chlorothalonil (Daconil), fenhexamid (Decree), myclobutanil 
(Eagle or Hoist) and thio-
phanate methyl (3336 or 
OHP-6672) and found that  
Heritage and Eagle gave 
the best control with De-
cree also somewhat effec-
tive.  When comparing 
strobilurins, fluoxastrobin 
(Disarm O), triflox-
ystrobin (Compass O) and 
azoxystrobin produced 
significantly more spores 
than plants treated with 
pyraclostrobin (Insignia).  
These result suggest that 
use of strobilurins could help prevent disease spread  by de-
creasing spore production.  For the complete report see: Plant 
Disease 95:325-330. 
 
Post-emergence Control of Spotted Spurge—
Marble et al (Auburn University) reported on efficacy of sev-
eral new herbicides for control of spotted spurge 
(Chamaesyce maculata).  Use of pre-emergence herbicides 
for control of this weed species can be very difficult since it is 
hard to thoroughly remove the weed from containers.  The 
researchers decided to evaluate early post-emergence effec-
tiveness or eight pre-emergence herbicides: Broadstar 
(flumioxazin), Casoron (dichlobenil), Certainty 
(sulfosulfuron), FreeHand (dimethenamid-P and pendi-
methalin), HGH-63 (oxyflurfen), Pendulum (pendimethalin), 
Tower (dimethenamid-P) and V-10142 (imazosulfuron).   
Trials were run with spotted spurge at different early growth 
stages.  In the first experiment, the best control with Tower 
was most effective applied at the cotyledon to 1 leaf and 2 to 

4 leaf stages.   In the sec-
ond experiment, Tower 
and Pendulum were most 
effective on the 2-4 leaf 
stage.  Certainty, Tower, 
Pendulum and FreeHand 
were very effective in the 
third and fourth experi-
ments.  These product 
may cause phytotoxicity 
when applied over the top 
of some crops and the 
authors caution growers to 

perform crop safety trials before broad-spectrum applications.  
The research was supported by the IR-4 Project.  For a com-
plete report see: J. Environ. Hort. 29(1):29-34.  

 Coleus Cultivar Resistance to Downy Mildew— 
Hausbeck and  Harlan  (Michigan State University plant pa-
thologists) reported on downy mildew control on Coleus at the 
SAF Pest Management meeting in San Diego last month.  I am 
reporting here on their studies for downy mildew resistance in 
Coleus cultivars.   The researchers included an evaluation of  
the percentage of leaves with sporulation and the percentage of 
the total leaf area with sporulation.  

 
All cultivars tested developed disease symptoms..  The culti-
vars that performed well included: ‘Freckles,’ ‘Beauty,’ ‘W-
1977,’ ‘Russet,’ and ‘Harlequin,’ and ‘Pegasus’.  Although 
these cultivars showed downy mildew symptoms, it was rela-
tively mild.  The cultivars with highest susceptibility to downy 
mildew were ‘Duke Yellow,’ ‘White Gem,’ and ‘Cristata’.  
The popular variety ‘Dragon Black’ was very susceptible and 
preventive fungicide applications might be necessary if you 
grow this cultivar.  In other studies, varieties ‘Volcano,’ ‘Color 
Pride,’ ‘Wizard Jade,’ ‘Wizard Mosaic,’ and ‘Festive Dance,’ 
were all determined to be moderately to highly susceptible as 
well.  Most varieties that had the highest percentage of sporu-
lating foliage also had the highest concentration of sporulation 
on each leaf.  At this time these researchers have not found a 
coleus variety that is completely resistant to this new pathogen.   

Variety % of leaves 
sporulating  

% of leaf area 
with sporulation 

Freckles  0.6 a 33.3 ab 

Beauty  1.3 a 20.0 a 

W-1977  1.4 a 45.0 ab 

Russet  2.0 a 33.3 ab 

Harlequin 2.3 a 18.5 a 

Pegasus  4.4 a 55.0 ab 

Tapestry  5.6 a 58.3 ab 

Etna  5.9 a 40.0 ab 

Pineapple 
Beauty  

6.1 a 40.0 ab 

Glory of      
Luxemborg 

7.0 a   46.7 ab 

Beckwith’s Gem 9.6 a 61.7 ab 

Duke Yellow 29.8 a 79.2 ab 

White Gem  41.2 a 75.0 ab 

Cristata  41.8 a 80.0 ab 

Dragon Black
  

70.3 91.7 b 
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Severity of Downy mildew on Coleus cultivars 
Numbers in the same column followed by the same letter were 

not significantly different. 



The following article was presented by 
Margery Daughtrey, Cornell Univer-
sity at the 2011 SAF Pest Management 
Conference in San Diego last month.  
The complete article is available from 
SAF. 
 
Chrysanthemum white rust (CWR) is 
caused by the fungus Puccinia horiana 
and is under quarantine in both the 
United States and Canada.   The quaran-
tine prevents the introduction of cuttings 
for propagation from countries where the 
disease is known to occur.  The goal has 
been to prevent establishment of the 
disease in the United States and Canada. 
 
Puccinia horiana is native to Asia and 
was first noted in Japan in 1895. In the 
mid 1960’s, it was apparently introduced 
to England from Japan, and to Europe 
via Africa soon after.  Since it began to 
be found outside of the Orient, the dis-
ease has affected mums across the globe: 
it is know to occur in Europe (most 
countries); Africa (South Africa, Tuni-
sia); Oceania (outbreaks in Australia, 
New Zealand); Central America 
(Mexico); and South America 
(Argentina, Brazil, Chile, Colombia, 
Uruguay, Venezuela). 
 
CWR was first reported in the United 
States in 1977, when it was seen in 
Pennsylvania and New Jersey.  In 1990 
it was reported from Washington state 
and Oregon. In 1991, however, it was 
found in a commercial nursery in Cali-
fornia and since then it has been detected 
and eradicated a number of times in 
nurseries in California, Oregon, Wash-
ington and British Columbia.  On the 
East Coast, nurseries have been affected 
in CT, DE, MA, NJ, NY, PA and RI. 
 
Where is there risk of CWR occurring 
in the United States? 
 
In the late 1990’s, an APHIS risk assess-
ment document suggested that mum 
production in 22 states was threatened 
by CWR. A 2007 risk assessment stated, 
that only 12 states were at significant 
risk: California, Connecticut, Delaware, 
Hawaii, Maryland, Massachusetts, Ore-
gon, New Jersey, New York, Pennsyl-

vania, Rhode Island, and Washington. 
This 2007 report also stated that over-
wintering was only likely in California 
and Hawaii although more recent obser-
vations have caused a number of plant 
pathologists to question this assumption. 
 
What have U. S. outbreaks taught us 
about CWR? 

 The disease is no longer rare in 
the Northeast. 

 Cooperation of the Chrysanthe-
mum Society has been key for 
detection. 

 Home garden surveys are in-
credibly costly. 

 CWR has occurred in the same 
place three times. 

 Puccinia horiana may be over-
wintering in the Northeast. 

 Disease spread may go beyond 
700 m (form the initial find). 

 
Deregulation 
 
There is ongoing discussion about the 
wisdom of deregulation, and opinions 
are mixed.  An economic impact assess-
ment released by APHIS in April, 2009 
indicated that the benefits of deregula-
tion ranged from -$2 to +$6 million. The 
study concluded that the net annual 
benefits would be positive 66% of the 
time. Deregulation would make it possi-
ble to conduct research on disease man-
agement, which is now only possible at 
quarantine facilities. 
Unfortunately, along 
with these benefits 
might come an in-
creased chance of intro-

ducing the disease on cut-
tings and cut mums from 
offshore sources. The indus-
try should work closely with 
APHIS, state regulatory 
officials and university ex-
tension pathologists to de-
velop appropriate safeguards 
if regulations are changed in 
the future. 
 
Symptoms 
 
The symptoms of chrysan-
themum white rust are very 

distinctive.  The top surface of infected 
leaves will usually show pale yellowish 
spots that can become necrotic. Turning 
the leaf over exposes the pustules which 
form in raised cushions that are pinkish 
to beige at first, and become white at 
maturity. Old pustules may turn dirty 
brown because of the growth of secon-
dary invaders. Pustules also appear on 
the stems, petioles, and the bracts of the 
flowers, and (rarely) on the upper leaf 
surface.  
 
Fungicide Resistance 
 
Unfortunately, resistance in some Euro-
pean countries has already been docu-
mented to previously effective materials 
including triazoles (propiconazole and 
myclobutanil) and a strobilurin 
(azoxystrobin).  Fungicide resistance has 
not been documented for P. horiana in 
the United States. Growers afraid of 
quarantine losses are using rust fungi-
cides preventively, including those listed 
above. In the Netherlands, CWR man-
agement has been reported to increase 
the cost of mum production by 2 to 4 
percent through increased labor and fun-
gicide use. The modern cost of fungicide 
application would likely be higher. Gar-
den mum growers are often loath to ap-
ply fungicides because of cost and in-
convenience and this reluctance may 
have been helpful for delaying the devel-
opment of resistance to key fungicides in 
the United States. 

Chrysanthemum White Rust—Historical Perspectives 
By Margery Daughtrey 
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Contact Us: 
www.chasehorticulturalresearch.com 

or archase@chaseresearch.net. 


