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     I started checking the reports on ornamental 
disease control published each year in Fungi-
cide and Nematicide Reports. I found quite a 
series from all over the US and results for the 
past 5 years.  Ornamental researchers including 
Margery Daughtrey (Cornell University), Mike 
Benson (North Carolina State University) and 
Mary Hausbeck (Michigan State University) 
each contributed as well as many others.  Since I 
am concentrating on root disease control in this 
issue of Chase News I have only summarized 
results for Phytophthora and Pythium in the 
table to the right. 

     Some of the diseases tested were Pythium 
root rot on caladium, New Guinea impatiens, 
coleus, poinsettia, geranium and snapdragon and 
Phytophthora stem and crown rot on Calibra-
choa, vinca, verbena, Fraser fir, azalea and poin-
settia.   

    You can see that a wide range of products 
have been under evaluation including industry 
standards as well as some experimental products 
and the lesser known biological controls.  I tried 
to “average” the results and found it nearly im-
possible—thus the range of reactions given in 
the table.   N=none, P=poor, S=some, G=good, 
VG=very good and E=excellent. 

     I think it is clear that all Pythium root rot is 
not created equal.  It was also interesting that in 
some cases the degree of control reported was 
none or excellent.  Further, not all researchers 
perform trials in the same manner.  Some of us 
are vicious while others are more gentle.  If 
nothing else, this gives us the range of control a 
grower might encounter under the myriad grow-
ing conditions in this country. 

     Another situation that might explain a none 
to excellent reaction is seen with Subdue 
MAXX.  The development of resistance in some 
Pythium populations has been documented for 
this active ingredient. 

     Some of the products you may not be famil-
iar with are still experimental.  Fenstar is fena-
midone (Bayer and Olympic), Insignia is pyra-
clostrobin (BASF) and Ranman (cyazomfamid 

Fungicide and Nematicide Reports 1999 to 2003—
Phytophthora and Pythium Control  

 

Fungicide 
tested  

Phy-
tophthora 

Py-
thium 

Aliette P to VGE G 

Banol S N or VG 

Banrot VGE   

Biophos S   

Camelot VG   

Compass O N to S   

Cygnus   N 

Daconil Ultrex VG   

Decree VG   

Fenstar E   

Heritage VG VGE 

Insignia   N to VG 

Phyton 27 VGE   

PlantShield   N 

Ranman N or E   

Rhapsody S   

Stature DM VGE   

Subdue N or E VG 

Terrazole   E 

Truban E N or G 

Vital N or E   

Zerotol N N 

ISK and FMC). We will have many new choices 
for controlling these serious soil-borne fungi in 
addition to tried and true standards. 



Pythium root rot control on Wax Begonia  
      Pythium can attack wax begonias in a vari-
ety of ways including a melt down or foliar 
blight, stem rot and root rot which usually re-
sults in stunting.  We performed  two trials over 
the past two months with Begonia x semper-
florens ‘Olympia Red’ plugs established in 
Sunshine No. 1.  We used Osmocote Plus 15-9-
12  as a top dressing and started each test when 
plants were established for about 2 weeks in 3.5 
inch pots.   

     In the first test, we compared several phos- 
acids (including the standard, Aliette 80WDG) 
used as a foliar spray (to drip) and as a soil 
drench (1 pint/square foot).  Previous research 
has indicated that phos-acids are effective for 
Pythium control but not always as safe as Ali-
ette on small bedding plants.  Further, our trials 
have shown Aliette to be as effective as used as 
a spray as when used as a drench.   

     Products were applied twice on a 14 day 
interval.  We inoculated the plants with a strain 
of Pythium originally recovered from wax be-
gonia (the actual sample is shown in the photo 
to the right).  Inoculation took place 3 days 
after the first treatment and we rated top grade 
on 15 July using the following scale: 5 
(excellent), no signs of root rot), 4 (very good), 
3 (moderate), 2 (poor) and 1 (dead).   

     The top grades were almost the same 
whether products were applied as sprays or 
drenches.  Unfortunately, none of the products 
in this trial provided any apparent control of 
Pythium root rot on wax begonia.  In fact, these 
results indicate that wax begonia should not be 
sprayed with phos-acids including Aliette since 
they are apparently toxic to this bedding plant.     

     The second trial was more successful.  Plants 
were treated three times in June and July on a 14-
day interval.  They were inoculated 4 days after the 
first application and fresh top weight was recorded 
10 days after the last application.   Two experimen-
tal products, Ranman (cyazofamid drenches at 1.5, 
3 and 6 oz/100 gal) and Fenstar (fenamidone spray 
or drenh at 14 oz/100 gal) were compared to a Sub-
due Maxx drench (1 oz/100 al) and an Aliette spray 
(16 oz/100 gal).   

     As with the previous test, Aliette resulted in 
phytotoxicity shown by severe stunting (50% size 
reduction compared to the noninoculated control).  
Best growth and therefore disease control was 
found with Ranman at 1.5-3 oz/100 gal and the 
Fenstar spray at 14 oz/100 gal.     

     Even industry standards like Aliette can be un-
safe on a few plants.  In the 24 years I have been 
evaluating Aliette I have only twice seen phytotox-
icity—strangely enough the other time was on a 6 
inch pot crop of WAX BEGONIA.  The two ex-
perimental compounds, Ranman and Fenstar will 
be welcome additions to our Pythium arsenal.     
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The graph (below, 
left) shows the ability 
of fungicide drenches 
(D) or sprays (S) to 
control Pythium. 
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       Pansies are prone to a long list of wide 
ranging diseases from leaf spots like Alter-
naria and Cercospora to downy and pow-
dery mildews and finally root rot caused 
by Thielaviopsis (black root rot) and Py-
thium.  Some diseases can be diagnosed by 
visual means and controlled effectively 
with fungicides after infection.  Unfortu-
nately, root diseases can neither be diag-
nosed by sight alone and rarely cured once 
well established.   

     Black root rot is especially hard to cure 
with fungicides and shows few visual clues 
that differ from those caused by Pythium 
root rot.   Few fungicides effective for 
black root rot will also control Pythium 
root rot.  We ran two trials in May and 
June with pansies (Delta Orange Blotch for 
black root rot and Delta Deep Blue Blotch 
for Pythium root rot).  Plugs were planted 
in 3.5 inch pots containing Sunshine No. 1 
and top-dressed with Osmocote Plus 15-9-
12.   

     The following treatments were included 
in one or both trials: Banrot (8 oz/100 gal), 
Terrazole (6 oz), Subdue MAXX (1 oz),  
PlantShield HC (4 oz) Actinovate (6 oz), 
Companion (16 oz) and 3336 (8 oz).  In 
the black root rot trial the Actinovate 
treated planted were planted in potting 
medium amended with Actino-Iron too (5 
lbs/cubic yard).  Plants were treated once 
before inoculating.  The black root rot trial 
was treated on a 14-day interval, three 
times and the Pythium root rot trial was 
treated twice on a 30-day interval. 

Controlling Pansy Root Diseases 

     When the trials were complete, roots 
were examined and a rating of the percent-
age of healthy roots in each pot was re-
corded.  For black root rot (light green 
bars in graph above), only products con-
taining thiophanate methyl provided con-
trol (Banrot and 3336).  For Pythium root 
rot only Subdue MAXX gave a good re-
sponse. Etridiazole (Banrot and Terrazole) 
usually controls Pythium root rot but not 
in this test.   The biological control agents 
tested included PlantShield HC 

( T r i c h o d e r m a ) ,  A c t i n o v a t e 
(Streptomyces)  and Companion 
(Bacillus) each failed to give control of 
Pythium root rot in this trial.   

     Both trials were completed during the 
heat of summer when pansies are 
stressed due to temperature when it may 
be very hard to control root diseases 
even with products that work during 
times when conditions are cooler and 
pansies are less stressed. 

     Only Banrot has ingredients geared 
for control of both black root rot 
(thiophanate methyl) and Pythium root 
rot (etridiazole).  Similar tank mixes 
may be constructed to give broad-
spectrum disease control on pansies.       
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Pythium root rot

Black root rot

Many Pythium species produce zoospores that can actively swim to susceptible roots 
(lower, left).  They form in the pitcher shaped structures called sporangia.  Thielaviopsis 
basicola makes two kinds of spores.  The dark spores (below, right) provide a means of 
“over-wintering” or waiting until conditions are once again ideal for infection.  Clear bar-
rel-shaped spores are also formed. 
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Suppression of soil-borne diseases 
in coconut coir-based substrates—
Candole and Evans recently reported on 
studies with tomatoes grown in coir 
amended or straight sphagnum peat.  They 
found that incidence of  Phytophthora 
capsici, Phytophthora nicotianae, Pythium 
aphanidermatum and Pythium ultimum 
was reduced significantly  (88%, 90%, 
41% and 9%, respectively). HortScience 
39(3):665-666. 

Garlic extract effects on soil borne 
fungal diseases—Sealy, Evans and 
Rothrock reported on some trials run on  
garlic extract.  Fungicidal properties were 
found in Petri dishes at 10% but could not 
be seen in peat-based potting media.   
HortScience 39(3):666. 

Cylindrocladium disease control 
update—I worked on Cylindrocladium 
leaf spot on leather leaf fern a few times 
over the 14 years worked for the Univer-
sity of Florida.  I also worked on Cylindro-
cladium root and petiole rot on Spathiphyl-
lum very extensively, spending about 10% 
of my first ten years on this single disease.  
On occasion I trialed products on Cylin-
drocladium cutting rot (azalea and minia-
ture roses).  The best products until 1993 
was triflumizole (Terraguard) which was 
markedly better than the next most effec-
tive product at that time which was 
Benlate.   

     Since I returned to California and 
started new trials again on this relatively    

Research Highlights 
uncommon (compared to Pythium and 
Rhizoctonia) but serious disease two 
newer fungicides have consistently 
performed as well as Terraguard.  
These products are Fludioxinil 
(Medal l ion)  and azoxystrobin 
(Heritage).  We have performed trials 
on Spathiphyllum and azaleas but re-
cently added another host—myrtle.  
This crop is grown as cut foliage and 
plantings can last up to 25 years in the 
absence of Cylindrocladium crown rot.  
The disease can occur on 2 year old 
plants but also causes cutting rot.   

     Our most recent trial evaluated 
several rates of Terraguard 50WP (4, 8 
and 32 oz/100 gal) and an experimen-
tal form of the same active ingredient.  
We included Medallion (2 oz/100gal) 
as a chemical standard.  Cuttings were 
treated once the day they were stuck 
and then inoculated with the pathogen 
(Cylindrocladium scoparium) 4 days 
later. They were maintained under 
intermittent mist until they were evalu-
ated for cutting rot (3 weeks after 
sticking).  The mean number of rotted 
cuttings per pot (5 possible) was re-
corded.   The inoculated controls had 
an average rating of 2.1 while the non-
inoculated controls had 0.2.   Medal-
lion treated cuttings had a rating of 0.4.  
Terraguard 50W ratings were 1.2, 0.8 
and 0.4 for 4, 8 and 32 oz, respec-
tively.  The experimental triflumizole 
gave similar results to the Terraguard 
50W. 

Powdery mildew and Cercospora 
control on Hydrangea—Hagan et al. 
reported on trials conducted using different 
rates and intervals for azoxystrobin 
(Heritage).  Powdery mildew caused by 
Erysiphe polygoni and Cercospora leaf spot 
caused by C. hydrangea were the targets.   
Heritage used at 4 oz/100 gal was very ef-
fective in preventing both diseases when 
applied once every 21 days in 1998 and 
1999.  In the same trials, myclobutanil at 6 
oz/100 gal provided excellent control of 
these diseases when used on a 14-day inter-
val.  Thiophanate methyl used at 16 oz/100 
gal on a 7-day was not as effective on pow-
dery mildew in one year or on Cercospora 
leaf spot.   

     Additional trials compared much lower 
rates (1, 2 or 4 oz/100 gal in 2000 and 2001. 
Powdery mildew control was still very good 
when Heritage was used on a 7 or 14-day 
interval but not on a 21-day interval.  My-
clobutanil again gave very good to excellent 
control of powdery mildew in these trials. 
For a complete version please check their 
manuscript in the J. Environ. Hort. 22:58-
62.           

This year’s wall chart is a compilation of the past ten years of Chase Research 
Gardens’ trials.  Originally published in Greenhouse Product News, we now 
offer the updated version in a sturdy wall chart.  The highlighted areas show 
the best products for each disease.   

Order your chart today at (530)620-1624 or  www.chaseresearchgardens.com. 
The cost is just $10 each (plus $6 shipping and handling).    


