
CONTROLLING BULB AND RHIZOME DISEASES 
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     Some of our most popular 
floriculture crops are produced 
from storage organs like bulbs, 
corms and rhizomes.  They often 
present a challenge to producers 
since they may be infected with 
Botrytis, Fusarium, Pythium and 
Erwinia when received. 

     We have performed several 
trials on calla lilies and cala-
diums. Before each trial started, 
we confirmed the presence of at 
least one pathogen in the materi-
als donated by growers in Florida 
and California. 

Fusarium Chalk Rot-Caladium 

     The rhizomes we used for this 
trial were moderately infected 
with Fusarium (chalk rot) when 
we started.  The treatments were 
applied the day of planting and 
twice more (30-days apart).  

     Treatment did not signifi-
cantly affect days to emerge.  
Top grade was best for the Cala-
diums sprenched with Phyton 27 
(25 oz/100 gal). Disease severity 
was evaluated by cutting the rhi-
zome in cross-section and esti-
mating the percentage of the area 
with symptoms of chalk rot.  The 
lowest % infection was found on 
plants treated with the Phyton 27 
sprench or the Heritage drench (4 
oz) (top graph to the right).  
Highest % infection was found 
on rhizomes treated with 3336 
(16 oz) or Banrot (8 oz).  Since 
both 3336 and Banrot have thio-
phanate methyl it appears that it 
was ineffective against this spe-
cies of Fusarium.  We also rated 
the root growth (lower graph to 
the right).  In this case, best roots 
were found on the caladiums that 
were drenched with Heritage or 
sprenched with Phyton . 
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Chalk rot on Caladiums 
(Fusarium solani). 

Treatment list 
PlantShield HC (4 oz 

drench) 
Terraguard (4 oz drench) 
Medallion (4 oz drench) 

3336 (16 oz drench) 
Camelot (48 oz drench) 
Heritage (4 oz drench) 
Phyton 27 (30 oz dip-5 

min) 
Phyton 27 (25 oz sprench) 
Phyton 27 (20 oz drench) 
Phyton 27 (30 oz drench) 

Banrot (8 oz drench) 

See next 
page for 
Callas 



ERWINIA AND PYTHIUM INFECTIONS ON CALLA LILIES 
     Callas can be infected with either Erwinia 
spp. (soft rot) or Pythium spp. (root rot).  Unfor-
tunately, they are sometimes infected with both 
diseases making control a serious challenge.  
Dipping the bulbs into bactericides before plant-
ing can very damaging since, more often than 
not, the Erwinia is spread in the dip tank to all 
of the crop instead of remaining confined to a 
few infected bulbs.  

     We performed two trials this year on com-
mercial calla bulbs. In the first trial we found 
them to be infected with both pathogens.  In the 
second trial, Erwinia bulb rot was present and 
we compounded the problem by inoculating 
with Pythium.  Using dips, sprenches and 
drenches we checked the ability of a variety of 
products to control disease.   

     Treatments in the first trial included: Plant-
Shield HC as a dip (2.5 lb/100 gal for 5 min), 
PlantShield HC drench (4 oz/100 gal), Phyton 
27 sprench (25 oz), Phyton 27 drenches (20 or 
30 oz), Camelot (16 oz) and Subdue Maxx (1 
oz).  Treatments were applied at planting and 
again 30 days later (except the dip).  Symptoms 
of wilt, yellowing and plant collapse were 
evaluated twice after the second application 
(Trial 1-table below).   

     The best control of disease was seen on cal-
las treated with the PlantShield HC dip.  Other 
treatments gave no control compared to either 
the “nothing” or the water treatments.  It ap-
pears that callas may be very sensitive to some 
of the products we tested since they grew better 
without treatment than with it in some cases.  
Measurements of top grade and date of emer-
gence showed no significant effect of treatment. 

     In the second trial, treatments were 
applied three times on a 30-day interval.  
Callas emerge quickly after planting and, 
as seen in the previous trial, emergence 
date was not affected by bactericide or 
fungicide treatment.  Nearly all bulbs 
emerged within 7-10 days, if they emerged 
at all.  Although top grade was not signifi-
cantly affected, we did see some differ-
ences based on treatment.   

     The best plants were the noninoculated 
controls and those treated with Ranman (3 
oz/100 gal) or Terrazole 35W (6 oz/100 
gal).  Pythium inoculated plants had very 
poor roots overall (graph below, right).  
Other treatments were Allude (64 oz), 
RootShield granules (1.25 lb/cubic yard), 
PlantShield HC (4 oz) and Subdue Maxx 
(1 oz).  Unfortunately, none of the treat-
ments affected the bulb decay (due primar-
ily to Erwinia).    

     Ranman is an experimental fungicide 
(from ISK) with activity against Phy-
tophthora and Pythium.  Allude is a rela-
tively new phosphorous acid-based fungi-
cide from Cleary Chemical.  It has the 
same spectrum of activity.  The failure of 
Subdue Maxx against the Pythium root rot 
may indicate either insufficient dose or the 
possibility of mefenoxam-resistance in this 
Pythium species. 

     These tests on bulbs, corms and rhi-
zomes demonstrate what the growers al-
ready know.  These diseases are damned 
hard to control!  

Rapid leaf collapse is usually 
due to Erwinia infections. 

Root rot can appear like the 
roots have become clear, flat 

and empty. 

Yellow lower leaves can be 
caused by either Erwinia or 

Pythium and most often both. 

Treatment Rate/    Disease   Disease  

Nothing —— 1.1 1.7 

Water —— 2.0 2.2 

Plant-dip 2.5 lb 1.2 1.6 

Plant-drench 4 oz 1.4 2.4 

P27-sprench 25 oz 1.8 3.1 

P27-drench 20 oz 1.0 2.6 

P27-drench 30 oz 2.7 3.6 

Camelot-drench 16 oz 2.0 2.9 

SMaxx-drench 1 oz 2.3 3.2 

Trial 1—Effect of treatments on disease severity 
on Callas infected with Erwinia and Pythium.    

A rating of 1=no disease to 5=dead plant. 19.6
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POWDERY MILDEW PREVENTION AND ERADICATION 

       Powdery mildew has been on 
the increase in our greenhouses over 
the past two months so we decided 
to do a few more trials on powdery 
mildew.  In some cases, we had 
plants without any symptoms and 
started a prevention trial while in 
others we took advantage of plants 
with ongoing infections.   

     Both blue salvia (S. farinacea) 
and Gerber daisy were used to try 
eradication with a wide variety of 
fungicides.  In the salvia trial, we 
tested Agri-50 (1:450) and Phyton 
27 (15 oz/100 gal) on a 7 or 14 day 
interval.  Products were applied four 
times (7-day interval).  The number 
of active powdery mildew colonies 
was recorded and is shown in the 
graph to the far right. 

     The rates of Agri-50 and Phyton 
27 were low.  In this trial, the 
weekly spray of Agri-50 at 1:450 
dilution gave good control, while 
the 14-day interval was insufficient.  
By the end of the trial, neither the 7 
nor 14-day interval of 15 oz/100 gal 
of Phyton 27 gave significant con-
trol of this disease.    

      We took a slightly different ap-
proach for the Gerber daisy eradica-
tion trial by testing  Decree, Compass 
O, Phyton 27, Agri-50, and Actino-
vate (with ThermX 70) each at a sin-
gle rate.  These products were applied 
on a 7-day interval a total of three 
times. Plants were rated weekly (the 
data in the table to the right below 
shows the final rating only). 

     After three applications, each of 
the products reduced the number of 
powdery mildew colonies that existed 
at the start.  They also slowed or 
stopped development of new colonies 
that clearly occurred with the water-
sprayed controls.  When we started the 
trial, there were an average of 20-30 
colonies per plant.  Some unconven-
tional products including a biological 
agent (Actinovate) were effective in 
eradicating powdery mildew. 

      The final trial was preventative  
with blue salvia.  A single rate each of 
four sterol inhibitors (Banner Maxx, 
Strike, Systhane and Terraguard) and 
four strobilurins (Compass O, Heritage, 
Cygnus and BAS500).  The  products 
were applied every 10 days, three 

times.  The number of colonies per 

Powdery mildew on Salvia. Treatment Rate/ No. colonies  

Water —— 52.1 b 

Systhane 2 oz 0 a  

Strike 50W 2 oz 0.6 a 

Terraguard  4 oz 0.4 a 

Banner 4 oz 0.2 a 

Compass O 1 oz 0 a 

Heritage 1 oz 0 a 

Cygnus 1.6 oz 0 a 

BAS500 2 oz 0 a 

Prevention of Salvia powdery      
mildew with sterol inhibitors or       

strobilurins. 

Effect of interval on eradication of Salvia 
powdery mildew (# spots/plant). 

Treatment Rate/ No. colonies  per 

Water —— 73.8 b 

Decree 24 oz 10.8 a 

Compass O 0.5 oz 13.8 a 

Phyton 27 25 oz 15.0 a 

Agri-50 0.33% 11.7 a 

Actinovate 6 oz 19.2 a 

Eradication of Gerbera powdery mildew. 

plant was counted at the end of the 
trial only (below, left).  

     All of the sterol inhibitors and 
all of the strobilurins were excel-
lent at preventing salvia powdery 
mildew in this trial.  A few spots 
were found on some of the plants 
treated with each of the sterol in-
hibitors with the exception of 
Systhane.  In contrast, the stro-
bilurins prevented any spots from 
forming.  Plant height was not 
influenced by treatment and resi-
due was insignificant.  These prod-
ucts were safe on the blue salvia at 
the rates tested. 

     Overall, it is clear that a wide 
variety of products are effective in 
preventing and/or eradicating 
powdery mildew.  It is very impor-
tant to  use the product more often 
if the rate chosen is in the lower 
end of the labeled range.  Sterol 
inhibitors and strobilurins are good 
choices for powdery mildew con-
trol. 
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     Pythium root rot remains one of the 
most common and important diseases 
of all of our ornamentals.  Fungicides 
are used by nearly everyone at one 
time or another for prevention of Py-
thium root rot.  Since we do not al-
ways know what the cause of each 
root disease is, using combinations of 
products is often employed.  The fol-
lowing trial includes several combina-
tions of Terrazole (etridiazole) for 
Pythium with Terraguard, thiophanate 
methyl (in Banrot) and Terraclor.  
These products are usually effective 
for Fusarium and Rhizoctonia. 

     Plants were established in 4 inch 
pots and treated with drenches at the 
rate of 1 pint/square foot on 12 August 
and again on 9 September.  The list of 
treatments is given in the shaded area 
immediately to the right.  Plant evalua-
tions included top grade, number of 
leaves and percentage of healthy roots.  
Top grade was not affected by Py-
thium or fungicide treatment in this 
trial and is not included here. 

     The top graph shows the percentage 
of healthy-appearing roots. In this test, 
the geraniums showed loss of roots 
when inoculated with Pythium.  All 
treatments with Terrazole did show 
some control of the root loss due to 
Pythium.  Subdue Maxx failed to give 
any control even when used at 2 
oz/100 gal (a very high rate). 

      Overuse of any product can lead to 
development of resistance.  In the 
early 1990’s we isolated some strains 
of Pythium irregulare that were resis-
tant to mefenoxam (the active ingredi-
ent of Subdue Maxx). 

     The second graph to the right 
shows the number of leaves per plant.  
Here the response to the fungicides 
was clearer with the two Terrazole 
treatments showing the best growth 
response.   

     With increasing resistance to Sub-
due Maxx, the need for rotating be-
tween two chemical groups is critical.  
Etridiazole has been used for over 20 
years with no reports of resistance to 
my knowledge.  Etridiazole should be 
considered an effective rotation for 
mefenoxam.     

PYTHIUM ROOT ROT CONTROL ON GERANIUM 

     Preventing Poinsettia cutting rot caused 
by Rhizoctonia solani is the first step in the 
months-long process of producing a poinset-
tia.  Many growers rely on fungicides to as-
sure a healthy start.  There are many avail-
able and knowing which one to use is some-
times easier if you can compare them side by 
side.  We did a single trial on ‘Freedom Red.’  
The products were applied as a spray directed 
to the stems on 4 September and again on 16 
September.  We inoculated the plants on 6 
September.  The products, rates and efficacy 
are shown in the table to the right.        

     Excellent prevention of Rhizoctonia cut-
ting rot was seen with Contrast, 3336 and 
Medallion.  Terraclor was almost as good, 
but Fungo WSP (thiophanate methyl like 
3336) was not as effective.  Similarly, Com-
pass O was only slightly effective in this 
trial.   

RHIZOCTONIA CUTTING ROT CONTROL ON POINSETTIAS 

Treatment Rate/100 
gal 

Disease 
Severity 

Noninoculated —— 1.0 a 

Inoculated —— 2.4 b 

Contrast 3 oz 1.0 a 

3336 8 oz 1.0a 

Terraclor 75WP 3 oz 1.3 a 

Medallion 0.5 oz 1.0 a 

Fungo WSP  8 oz 1.5 ab 

Compass O 2 oz 2.0 ab 

Numbers in the table followed by the 
same letter are the same statistically. 
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The top graph (dark green) shows 
the percentage of healthy roots on 1 
October.  The bottom graph (light 
green) shows the number of leaves 

per plant on  1 October.     

Treatment list code 

Noninoc=water, noninoculated 

Inoc=water, inoculated 

Tgd-Tzl=Terraguard 50W (4 oz/100 
gal) and Terrazole 35 W(3.4 oz) 

T-T-T=Terraguard (2 oz), Terraclor 
75W (4 oz )and Terrazole (3.4 oz) 

Tzl-3.4 =Terrazole (3.4 oz) 

Tzl-5.1=Terrazole (5.1 oz) 

Banrot=Banrot 40W (8 oz) 

Sub Maxx=Subdue Maxx (2 oz) 


