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     Last week I had the pleasure to attend a special 
Western Farm Service IPM meeting in Salinas, 
CA.  Grady Van Cleve and Vicki Westerling put a 
great program together primarily geared to insect 
and mite IPM on ornamentals.  The day was di-
vided into different pest groups starting with spider 
mites.  Researches from all over California as well 
as special participant Dr. Ray Cloyd discussed 
both biological control and the newest in chemical 
control.   

     One of the best aspects was the grower interac-
tion.  It was a very loosely run meeting and many 
growers related their successes and failures with 
beneficial and biological agents and how chemical 
insecticide affected them.  It was great to hear so 
many experts openly share information on the 
complicated picture of insect and mite IPM.  

     Dr. Jim Bethke (University of California ento-
mologist at Riverside) gave an update on “mystery 
mite”.  Some of the California rose growers had 
experienced unexplained failures of Phytoseiulus 
persimilis to control two-spotted spider mite.  This 
led to quite a flurry of activity in the past two years 
with special funding from the California Cut 
Flower Commission to UC Riverside.  Jim re-
ported that quite a bit of work had been completed 
already.    

     The researchers did not find any diseases in the 
predatory mite that could account for their failure 
to control spider mites.  They also checked genetic 
makeup of different spider mite populations in 
case a shift in susceptibility had developed.  While 
the populations were different than the one main-
tained at UCR, the researchers found that they had 
developed resistance to some of the most widely 
used miticides but not the predatory mite.   Finally, 
they found no differences in the reproduction char-
acteristics of the spider mites.          

     The best explanation at this time appears to be 
that low humidity led to the failures reported by 
the cut rose growers.  There was a widespread 
observation that dry or hot spots in a rose range 
saw an explosion of spider mites and the predatory 
mites often failed to control the pest.   

     The next pest discussed was thrips.  In this case, 
growers are using Amblyseius cucumeris on ger-
beras for both thrips and broad mites.  The possi-
bility of Conserve resistance in thrips was also 
problematic since the use rate for thrips is so much  
lower (6 oz/100 gal) than it is for other pests on 

FOCUS ON Integrated Pest Management (IPM) 
on these crops.  Rotation was stressed. 

     Many of the researchers in the meeting 
room also felt that the scouting systems used 
might need updating.  When growers de-
scribed their methods is was felt that the trig-
ger for a release of biological control agents or 
a spot spray of a chemical was a little too slow 
for optimal results.  [I know what they feel 
like.  Today I was watering some African vio-
lets in my house and found that ALL of tem 
were clobbered with mealybugs. By the time I 
found them my control method of choice was a 
double trash bag.  Obviously, if I had found 
them sooner a less dramatic control might 
have been effective.] 

       One of the most interesting observations I 
could make during the meeting was that the 
growers in attendance were almost all cut 
flower growers.  There were representatives of 
the plug industry but they were listening the 
same as I was and not sharing any stories.  
This may be due to the fact that use of biologi-
cal controls on insects and mites is most suc-
cessful on crops like cut flowers.  I do know 
some foliage plants producers who use the 
same products for insect and mite control but I 
cannot remember any bedding plant or potted 
color growers who rely as heavily on biologi-
cal control as the cut flower growers. 

     About 95% of the day was dedicated to 
insect and mites with a little time left for 
fungi.  This is probably a reflection of the lack 
of biological control agents for fungi and bac-
teria.  The most successful products have been 
for soil-borne diseases and more recently pow-
dery mildew and bacteria.  The Trichoderma 
products for soil-borne diseases like Pythium 
and Rhizoctonia root rot are very effective in 
propagation but are not widely used in cut 
flowers.  In contrast, the bacterial agent Bacil-
lus subtilis used for foliar diseases is gaining 
popularity in many arenas of ornamental pro-
duction. 

     It would be very nice to have a meeting of 
the nursery container and greenhouse growers 
to learn about their successes and needs for 
IPM.   Unfortunately for disease control, pre-
vention is often the only practical method.  
Eradication is very hard to accomplish on 
most common diseases even with the best 
chemicals. 



Eradication of Rose Downy Mildew—the Acid Test 
     In late September, we started to see 
samples of downy mildew on some crops.  
While this was not good news for our 
growers, it made me REALLY happy.  
The best part was that we were able to get 
some roses that were infected with downy 
mildew and finally get some work done 
on rose downy mildew.  This one has 
eluded us for the most part but this year 
we were lucky. 

     The first trial was started on October 
11 with a patented pot rose infected with 
downy mildew and Botrytis.  We applied 
fungicides twice on a 10-day interval and 
rated downy mildew as well as Botrytis 
severity a week after the second applica-
tion.  The average level of infection when 
we started the trial was 15-20% showing 
sporulation of Peronospora sparsa (the 
cause of rose downy mildew).  It was 
interesting that the spores were lavender 
instead of the white I have seen in the 
past.        

     We included four strobilurins (Heritage-
1 oz/100 gal, BAS500-2 oz/100 gal, Com-
pass O-1 oz/100 gal and Cygnus-3.2 
oz/100 gal).  The next three treatments 
were cyazofamid (an experimental com-
pound being developed by ISK BioSci-
ences and FMC) at 2.1, 2.75 and 3.5 
oz/100 gal.  Silwet was added at 2 oz/100 
gal to each cyazofamid treatment.  The 
next two treatments were Mimik and 
Mimik WA (each at 64 oz/100 gal) - this is 
a phosphorous acid type product.  Industry 
standards were Stature DM (6.4 oz/100 
gal), Aliette (32 oz/100 gal) and Subdue 
MAXX (1 oz/100 gal).  Subdue MAXX is 
not labeled for this use but is labeled for 
SOD prevention as a foliar spray.  Results 
are shown in the graph at the top right.   

     It was interesting to see that overall the 
strobilurins failed to control this standing 
infection of downy mildew.  This is proba-
bly due to the low rates I chose for the 
trial.    Compass O and Cygnus did do bet-
ter than Heritage and BAS500.  The ex-
perimental product, cyazofamid, did do 
really well at the highest rate tested. 

     Mimik WA is Mimik with a wetting 
agent.  In this trial, the addition is critical 
giving Mimik WA the best results of the 
products evaluated.  Aliette is in the same 
chemical group and also did a very fine job 
at half the rate/100 gal as the Mimik.  Stat-
ure DM did a very good job but Subdue 
MAXX in an illegal use did as well as the  

Mimik WA.   We will report on the effects 
on Botrytis next month when a few more 
trials are complete on that pathogen. 

     There were some rose cuttings left over 
from the first trial so we set up another 
one with just a few treatments.  In this 
case we tested the best products from the 
first trial.  These roses were even more 
severely infected from sitting an additional 
three weeks without benefit of fungicides.  
The products and rates tested are shown in 
the table below, right. 

     These plants were sprayed on 10-27-04 
and again on 11-3-04 and we rated them 
on 11-10-04.  The percent downy mildew 
infection was lowest on plants treated with 
Stature DM (9.6 oz/100 gal).  All other 
fungicides gave statistically the same con-
trol except for cyazofamid which we tried 
this time without the wetting agent.  It 
appears that a wetting agent can be very 
helpful in eradicating downy mildew but 
not always needed in preventing the dis-
ease.  These results are similar to those 
seen a few years ago with Heritage and 
Compass O control of snapdragon downy 
mildew.   

     These two trials show that eradication 
of rose downy mildew is very hard but you 
can obtain moderate results with the right 
product at the right rate.  And don’t forget 
the wetting agent!   It might be the differ-
ence between success and failure. 
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Product Rate/ 100 
gal 

% DM in-
fection 

Water — 40 b 

Subdue 
MAXX 

1 oz 7 a 

Cyazofamid 2.75 oz 37 b 

Stature DM 9.6 oz 1 a 

Fenstar 14 oz 9 a 

Aliette 32 oz 8 a 

Rose flower infected with 
downy mildew 

Rose downy mildew eradication. 
Rates are given in oz/100 gal. 
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     Sometimes you start out looking for  one disease 
and get different.  Whether by accident or good for-
tune this happens to us rather frequently.  Last year 
Rhapsody (Bacillus subtilis) was registered for orna-
mental use on a variety of diseases including bacte-
rial diseases.  In our early trials we had evaluated 
this biological control agent in combination with a 
copper compound but not in subsequent trials.   

     So we decided to try the effect of the combina-
tion on Xanthomonas blight on stock (Matthiola 
incanae ’Harmony Violet’).  The treatments were 
Rhapsody (1%), Camelot (16 oz/100 gal) and the 
combination of the two at the same rates.  Plants 
were sprayed to drip on 9-21-04 and 9-28-04.  They 
were inoculated with Xanthomonas campestris pv. 
campestris (the cause of bacterial blight) on 9-24-04 
and placed in plastic bags to keep a very high hu-
midity.  When we checked them for Xanthomonas 
on 10-1-04 we found it but we also found downy 
mildew.   

     Xanthomonas was rated on a scale from 1 (no 
disease) to 5 (dead).  You can see from the table 
above that disease severity was relatively low but 
both Rhapsody and Camelot decreased severity of 
Xanthomonas slightly.  The combination of the two 
products was not better than either alone making this  
useage simply more expensive. 

     The picture was different with downy mildew.  In 
this case, Rhapsody did not control disease when 
used alone while Camelot did a very good job of 
preventing downy mildew on these stock.  The com-
bination was less effective than the Camelot alone 
which was really unexpected.  Both of these ratings 
point to the possibility that alternating products is 
more effective than tank mixing.  Further testing is 
always needed. 

       We then started another test on downy mildew 
on stock using some of the treatments from the rose 
trial (page 2).  No downy mildew was found on 
these plants when we started.  The cultivar was 
‘Midget Lavender’ this time and plants were 
sprayed to drip on 10-7-04 and 10-14-04.  Test 
plants were infected by spore movement from 
source plants previously infected with downy mil-
dew.  Treatments were cyazofamid (1, 2.1, 3.5 and 7 
oz/100 gal) amended with Silwet (2 oz/100 gal).  
We also included Mimik WA and Mimik (each at 64 

Safety and Efficacy of Products on Stock for Downy mildew and Xanthomonas Blight 

27.7

0 0 0 0 0
2.2

0 0 0
0

5

10

15

20

25

30

W
ater

Cya
zo

fam
id-

1

Cya
zo

pfa
mid-2

.1

Cya
zo

fam
id-3

.5

Cya
zo

fam
id-

7

Mim
ik-

W
A

Soap

Sta
tur

eDM
-6.

4

Her
ita

ge-1
Mim

ik

%  dow ny m ildew

Graph—Stock downy 
mildew prevention.                        
Rates are given in 

oz/100 gal. 

Treatment Rate/     100 gal Xanthomonas severity  Downy mildew  

Water—noninoculated —— 1.0 a 42.9 c 

Water—inoculated —— 1.8 b 39.2 c 

Rhapsody 128 oz 1.3 ab 35.4 c 

Camelot 16 oz 1.2 ab 7.9 b 

Camelot and  Rhapsody 128 oz and 16 oz 1.2 ab 20.8 b 

oz/100 gal and a soap product.  Industry 
standards were Stature DM (6.4 oz/100 
gal) and Heritage (1 oz/100 gal). 

     All of the products worked much 
better in this prevention trial than in the 
rose eradication trials (page 2).  The 
graph below shows that only the soap 
treated plants had any downy mildew 
sporulation.  Some downy mildew fungi 
are easier to control than others but the 
benefits of prevention vs. eradication are 
very clear. 

Xanthomonas Blight on 
Stock (above) and Downy 
Mildew on Stock (right) 



     The sterol inhibitors are not the best choices for Bo-
trytis or downy mildew.  There really are other fungi-
cides that are better choices for these diseases. 

     One final word of caution regards the ability of sterol 
inhibitors to act as growth suppressors.  They do fall into 
a broad group that also contains plant growth regulators 
like Bonzi.  When used too frequently, at too high a rate 
or on an especially sensitive plant they cause damage.  
The leaves become very dark green, glossy and the plants 
are stunted.  We have seen Gerber daisy stopped in its 
tracks and fail to resume growth even after months.  On 
some crops (like Photinia) the resulting growth regula-
tion may be highly desirable giving the crop a better 
form and reducing the need for pruning.    

     The rapidly growing perennials market is an excellent 
place for sterol inhibitors since may of  these crops have 
powdery mildew, rust and leaf spot problems.  These 
plants encompass a huge range of plant types that maybe 
have different responses to sterol inhibitors.   Some like 
Buddleia might act like Photinia and benefit from some 
growth regulation while others may be overly sensitive 
and stop growing completely if the wrong rate is used.  
Be sure to evaluate all new products before broad-scale 
use.  
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    Sterol inhibitors have been avail-
able since the 1980’s and they are 
mainstays in powdery mildew and rust 
control.  Testing has also shown that 
they work well on a number of fungal 
leaf spots.  The Table to the right 
summarizes our data as well as that 
published by a number of other re-
searchers during the past five years.   

     The first four listed in the table are 
primarily used as foliar sprays. They 
fall into two sub-groups of sterol in-
hibitors.  Rubigan is a pyrimidine 
while the others are triazoles.  The 
final product is Terraguard and it falls 
into its own sub-group.  This fungi-
cide is very different in its use pattern 
and spectrum of activity. We see Ter-
raguard as a very good choice for  
some soil-borne diseases like Cylin-
drocladium, Fusarium and Thielav-
iopsis (the cause of black root rot).      

    All of the sterol inhibitors listed are 
good choices for powdery mildew and 
rust control.  Although tests are not 
comprehensive they also work well on 
many fungal leaf spots including Al-
ternaria, anthracnose, Cercospora, 
Diplocarpon (black spot on rose), 
Entomosporium and Sphaceloma 
(scab on poinsettia).    

Sterol Inhibitor Fungicides—What can they do for you? 

 

S=some control, G=good control, VG = very good control and E=excellent control 

Pathogen Banner 
MAXX 

Rubigan Strike 
(Bayleton) 

Systhane 
(Eagle) 

Terraguard 

Alternaria SG     G GE 

Anthracnose       VG   

Botrytis     G   GVG 

Cercospora G VG   VG VG 

Cylindrocladium         VG 

Diplocarpon VG     VG   

Downy mildew     S   S 

Entomosporium VG         

Fusarium G     SG VG 

Myrothecium         G 

Powdery mildew VGE VGE VG VGE VGE 
Rhizoctonia     S VG GE 

Rust GE VG GE E GE 

Southern blight     VGE   E 

Sphaceloma   VG   VG VGE 

Thielaviopsis       G G 

Growth 
regulation 
effects of a 

sterol inhibi-
tor on Gerber 

daisy. 


