
IT’S ALWAYS TIME FOR PYTHIUM 
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March, 2003      Pythium is one of those dis-
eases that everyone is concerned 
with and nearly everyone tries 
to prevent.  Pythium can attack 
at anytime in the growing cycle 
from seed germination to fin-
ished product.  While it can kill 
seedlings and rot cuttings it 
usually results in simply stunt-
ing the crop.  The reduction in 
growth rate delays finishing and 
in some cases (such as poinset-
tias) can kill the plant up to the 
last minute. 

     Since there is an almost uni-
versal need for trials on Pythium 
control, I am constantly looking 
for a reliable way to evaluate 
new products. Last month at the 
SAF pest management confer-
ence, Dr. Dave Norman 
(University of Florida Research 
Center in Apopka) told us he 
would rather work on Phy-
tophthora than Pythium.  I think 
he prefers the clear-cut death 
response of a Phytophthora in-
fected plant to the sometimes 
equivocal response of a plant 
infected with Pythium.  

     Just about the time I think 
that I will never figure out how 
to do a Pythium trial three of 
them work in a row.  I still have 
not figured out how to do them 
consistently, I want to but 
thankfully, the odds of them 
working once in awhile were in 
our favor. 

     The trials I report on this 
month were completed at the 
end of February and I have to 
admit I was surprised by some 
of the results.  The first two 
trials were run on snapdragons 
with Pythium irregulare.  We 
had a few unusual products to 
trial and included at least one of 
the familiar and usually very 
effective fungicides.  In the first 
trial, the plants were already 
showing slight signs of wilt (one 
of the clues to a root infection).  
In the second trial, we inocu-
lated theoretically healthy 
plants.  The trials included Agri-
50 and a fertilizer (F1). All 
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Average Pythium severity 

 Rate/100 
gal 

Disease   Disease 

Water —- 1.5  4.6  

F1 1 oz 1.9  Not tested 

F1 2 oz 1.0  Not tested 

F1 4 oz Not tested 2.4  

Agri-50 0.5% 3.3  4.7  

Agri-50 1% 3.1  4.3  

Subdue Maxx 1 oz 1.6  Not tested 

Terrazole 6 oz 1.5  1.6  

Aliette 16 oz 2.0  Not tested 

Disease was rated as follows:1 = healthy, 2 = slight wilt-
ing, 3 = moderate wilting and stunting, 4 =yellow leaves, 

severe stunting and 5 = dead.  

products were applied as soil drenches at about 1 pint/square 
foot of surface area.  Experimental products were applied on 
a 14-day interval and standards were applied as labeled. 

RESULTS 

     Unfortunately for the Agri-50, it did not control this dis-
ease in the two trials this time around.  Aliette and Subdue 
Maxx gave pretty good control in the first trial and Terrazole 
gave very good control in both trials.   

     I was more than slightly skeptical about the ability of this 
pure fertilizer product to affect disease so when it worked in 
the first trial I was surprised.  There were no symptoms of 
Pythium root rot in the first trial when it was used at 2 
oz/100 gal.  In the second trial we saw slight wilting and 
stunting with a 4 oz/100 gal rate but it was almost as effec-
tive as the Terrazole control.  Other work has indicated some 
action against Pierce’s disease on grapes and soil-borne 
fungi such as Pythium and Fusarium.  We have F1 in a Fusa-
rium trial at present and I look forward to more thoroughly 
investigating this product over the next year.      
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     One of the hardest situations in disease 
control is Botrytis blight on open flowers or 
bracts.  Unfortunately, their sensitivity to 
Botrytis goes hand in hand with sensitivity to 
some of the products used for Botrytis con-
trol.   

     Over the past two months we have com-
pleted two trials on Cyclamen flowers, evalu-
ating disease control and safety of some new 
products as well as our industry standards. 

     In the first trial, we checked out industry 
standards and an experimental product.  We 
applied each fungicide to drip every week in 
January.  The table below shows  disease 
control, residue and phytotoxicity.  For dis-
ease control, the best products were Medal-
lion and the experimental fungicide.  Daconil  
Ultrex failed to give any control in this trial 
and was responsible for a high degree of 
flower phytotoxicity.  These two responses 
are probably linked with the damaged tissue 
being more susceptible to Botrytis.  Moderate 
flower damage was also found on plants 
treated with Agri-50 although the product left 
no visible residues.  Medallion and Daconil 
Ultrex left very slight residue on flowers and 
other products left a slight residue only.    

     The second trial is summarized in the 
graph (bottom, right).   In this case, plants 
were sprayed on a longer interval of 10-14 
days starting in December and ending January 
27.  Treatments included an experimental 
strobilurin (BAS), Medallion (standard 
chemical control), Endorse, Spectro and De-
cree. 

     The graph shows the average number of 
diseased flowers per plant at the end of the 
trial.   Best disease control was achieved with 
Medallion (4 oz/100 gal) or Endorse (2.2 
lb/100 gal) .  Other fungicides tested gave 
some disease control with the exception of 
Spectro.  This fungicide contains both 
chlorothalonil (like Daconil) and thiophanate 
methyl (like Cleary 3336).  Spectro was used 
at 1 lb/100 gal weekly or 2 lb/100 gal every 
two weeks.  The higher rate resulted in flower 
damage which probably made them more 
susceptible to Botrytis.  Therefore—no dis-
ease control.   

     These two tests indicate that Decree and 
Medallion are both safe and effective for Bo-
trytis control on Cyclamen flowers.  Medal-
lion appears to leave a little less residue when 
used at effective rates than Decree. 
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Treatment Rate/100 
gal 

No. diseased 
flowers 

Residue Phytotoxicity 

Water —- 2.2  1  1.5  

Medallion 2 oz 1.1  1.6  1.5  

Decree 16 oz 1.4  2.2  2.2  

Daconil Ultrex 1.4 lb 2.7  1.6  3.9   

Chipco 26GT 1.5 quart 1.3  2  1.9  

Agri-50 0.5% 1.9  1 3.1  

Exp. 1 16 oz 0.8  2.3  1.5  

Exp. 1 8 oz 1.1  2.2  1.7  

Experiment 1— Botrytis blight on Cyclamen flowers.  Residue and phyto-
toxicity were rated from 1 (none) to 5 severe.  Residue ratings above 3 re-
duce salability.  Phytotoxicity appeared as burns on flowers only. 

BOTRYTIS BLIGHT CONTROL ON CYCLAMEN FLOWERS 

Experi-
ment 2— 
Botrytis 
blight on 
Cyclamen 

flowers 
(average # 
diseased 
flowers/ 
plant) 

Botrytis spots on dark flowered 
Cyclamen  are often white, 

while on light colored flowers 
they are dark pink to red. 
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overall top grade since plants were 
showing some wilting, leaf yellowing 
and stunting. 

     Phyton 27 produced plants that were 
as good as the noninoculated plants.  
Ran also appeared to control this Py-
thium root rot (at least at the highest rate 
tested).        

     Pythium root rot on geraniums is very 
common throughout the US.  We have 
been testing a variety of fungicides for 
Pythium and Phytophthora control over 
the past year and this trial is the last in a 
series.  We tested Pythium on lisianthus 
and snapdragons and Phytophthora on 
African violet and vinca. 

     The products were applied as soil 
drenches at about 1 pint/square foot of 
surface area every 14 days.  The fungi-
cide standard was Terrazole 35 W (6 
oz/100 gal).  “Ran” was tested at four 
rates and AGRI-50 (0.5% - by volume) 
and Phyton 27 (25 oz/100 gal) were in-
cluded as well.   

     For a real change of pace the Pythium 
caused significant disease to the inocu-
lated plants.  We rated at about 2 weeks 
before the end of the test and found that 
the inoculated controls and the AGRI-50 
were the only treatments with signs of 
Pythium root rot.  By the end of the test, 
others were also showing some signs.  
The data presented to the right is for  

     About a month ago I found a real treasure—a batch of 
snapdragons readymade for a Pseudomonas leaf spot trial.  
Sometimes, I  make mistakes guessing diagnoses so we 
confirmed that Pseudomonas was the cause of the leaf spots 
through standard lab tests.   

     We have been testing Rhapsody for Agraquest over the 
past 6 months and as I reported in earlier newsletters this 
biological control has been very good against several bacte-
rial diseases on ornamentals.  Here was an opportunity to 
check out its ability to “clean-up” a serious infection.  We 
compared it to two copper based products (Phyton 27 and 
Camelot) each at two rates.   All products were applied as 
sprays (three times on 7-day intervals).  

     While Rhapsody, Phyton 27 and Camelot each left some 
residue it was slight and did not affect salability (a rating 
above 3 is usually our threshold for decreasing plant salabil-
ity). 

     Significant control of new leaf spots was seen after the 
second spray but we waited until the third before complet-
ing the test.  All of the products resulted in a similar degree 
of control regardless of their use rate. Since disease was 
moderate when we started the trial, we did not expect large 
changes after only three sprays and were therefore pleased 
with the statistically significant reduction in disease.  I rec-
ommended to the grower that the crop be discarded anyway 
but it is good to know that preventing new spots on badly 
infected plants is still possible.  

ERADICATION OF PSEUDOMONAS LEAF SPOT ON SNAPDRAGON 

Treatment Rate/100 gal Residue Disease 

Water —- 1.3 2.5 

Rhapsody 0.5% 1.8 2.2 

Rhapsody 1% 1.7 2.2 

Rhapsody 2% 1.7 2.2 

Phyton 27 15 oz 1.2 2.2 

Phyton 27 25 oz 1.8 2.3 

Camelot 16 oz 1.1 2.1 

Camelot 48 oz 1.6 2.2 

PYTHIUM ROOT ROT CONTROL ON GERANIUM 
The best plants in the trial were those treated 
with the 6 oz/100 gal rate of Terrazole.  They 
were significantly better than any other treat-
ment. 

     It is always good to find new chemicals for 
such common and serious pathogens such as 
Pythium.      

Geranium 
top grade 

was af-
fected by 
control of 
Pythium 
Root Rot  

(1 = dead  
and 5 = 

very 
good). 

Both cut flower and bedding 
plant varieties can be infected 

with this Pseudomonas sp. 

Residue 
was rated 

from 1 
(none) to 2 

(slight). 

Disease 
was rated 
similarly 
except it 
reached 

moderate 
on some 

plants (3).  
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Greeting from the greenhouse gang! 

     I thought that I might diverge 
from the usual format slightly this 
month and discuss a topic that we 
all, as businesses, must pay attention 
to if we are to continue to stay prof-
itable. Energy is a hot topic in our 
state of California as I am sure it is 
all around our country these days.  
For this month’s topic I thought I 
would share some of the measures 
we have utilized to control our en-
ergy overhead costs.  

     Most of our greenhouses are of 
either wood framing or metal hoop 
style construction. All but two are 
covered with clear greenhouse plas-
tic and shade cloth. The two excep-
tions are covered with semi trans-
parent corrugated materials. Some 
of them are equipped with small 
electric heaters. We heat others with 
a ground-based heat exchange sys-
tem installed 1997.  CRG is located 
in the California foothills at about  
2000 ft elevation. It regularly goes 
below freezing during the winter 
months and it is not unusual to have 
snow each year. Through trial and 
error I have learned a few tricks that 
have helped our energy efficiency.  

     First, I have noticed that the bet-
ter we seal the leaks where the cov-
erings meet at the end walls and 
along the ground, the more stable 
and constant the temperatures are. 
We have installed snap lock type 
channels with zigzag wires to hold 
down the covering layers.  They seal 
very well, are strong and don’t al-
low the coverings to come loose 
during high winds.  They can be 
quickly undone to allow changes in 
coverings which is something we do 
often.  

     We also double the plastic on the 
end walls to create an insulating 
dead air space in the wall, and over-
lap the inside sheet into the end wall 
channels before installing the 
changeable layers.  We then install 
the changeable coverings over the 
permanent ones which seals the end 
and length of the house to ground 
level.  

     I just got back from SAF (Society of American 
Florists)  Pest Management Conference, which was 
held in Orlando this year.  I think over all, the show 
was good.  There were plenty of chemical compa-
nies and a variety of other suppliers on hand to an-
swer any questions along with some great speakers 
covering different pest and disease topics.   

  Some of you are not able to get to these kinds of 
conferences. You are missing a great  way to net-
work.  If you pick and choose the right conferences 
(which meet your company’s needs) throughout the 
year, you can leave with a tremendous amount of 
valuable information.  For those who missed the 
SAF pest conference this year, next year it will be 
held in San Jose, CA.  Of course I'll give you a 
heads up long before the time arrives!    

  On March 7th & 8th I'll be in Philadelphia for the 
Mid-Atlantic Interior Landscape Conference, which 
will be held at Penn State Great Valley Campus in 
Malvern, PA.  This show is held in conjunction 
with the Philadelphia Flower Show which is March 
2nd through the 9th at the Pennsylvania Convention 
Center.  We first attended this show in 2001 and I 
am looking forward to being there this year. 

   Later this month, I will be doing a scouting trip 
down to Long Beach, CA for “The Landscape In-
dustry Show”.   This show specializes in an area we 
have not been involved with yet.  The show will be 
held at the Long Beach Convention Center on 
March 12th and 13th.  I’ll let you know next month 
how it turns out.   Mike 

FROM THE TRADESHOW FLOOR 
MIKE ZEMKE 

     Our earth based heat exchange 
system consists of  about 300 ft. of 10 
inch diameter thin walled PVC pipe 
that was buried about 6-7 feet deep in 
the ground.  We installed vertical sec-
tions as air intakes that are weather 
proof and screened. The grid-work  
terminates in the greenhouses in a 
wooden manifold with a vertical piece 
of the pipe sealed into the bottom 
floor. When the temperature drops 
below 50 F the fan runs, slowly pull-
ing air from the outside intakes into 
the pipes. The earth at 6-7 feet deep 
stays a constant temperature (about 52 
F) all year long so the air is warmed 
on the way to the greenhouse and used 
to keep the greenhouse temperatures 
from dropping to freezing. This sys-
tem has worked reasonably well for us 
in some houses. It is capable of keep-
ing the night time temperature at 
around  40 F + or - when the outside 
drops below freezing.   

     The use of thin-wall PVC pipe may 
have not been the right choice. The 
joints are not water tight and the pipe 
has deformed from the weight of earth 
above it over time. We have had to 
install a small water pump in the low 
end of the system to keep it water free 
during the rainy season (our normal 
rainfall is 40 inches annually).   We 
did not know how many feet of pipe 
to install originally so we guessed. 
Since then we have grown and have 
outstripped the system’s ability to heat 
all of our houses. It appears that our 
300-ft system can handle about 1800 
to 2000 sq ft of house as it is. If I were 
to rebuild it I would abandon the rec-
tangle in favor of single long straight 
runs for each house. 

Keith 

CHASE RESEARCH GARDENS, INC. 

8031 Mt. Aukum Rd., Suite F, Box 529 

Mt. Aukum, CA 95656-0529 

Phone/FAX (530)620-1624  

mtaukum@directcon.net 

FIELD NOTES             KEITH HUNDERFUND 

Coming Up Next Month 

Fusarium control on Cyclamen and 
Lisianthus 

Botrytis blight control on Pansy 

Cercospora leaf spot on Pansy 

Methyl Bromide Alternatives Update 


