
     Bacterial diseases are among 
the worst things that can happen 
to an ornamental plant producer.  
We have seen many new fungi-
cides over the past ten years.  
Where are the new bactericides?  
Why can’t we use antibiotics on 
plants the way we use them for 
ourselves and our pets? 

     We don't use them because if 
the newest, best bactericides are 
used on plants our chances of 
having human pathogens de-
velop resistance to them is in-
creased.  Then a disease like 
anthrax can become truly devas-
tating even when diagnosed 
early.  I doubt any of us would 
like to chance death just to use a 
great new antibiotic for Xantho-
monas blight on geraniums.  
This caution leads to the inevi-
table lack of new bactericides 
for plant health.  

     Due to a variety of economic 

factors we do not have any 
truly effective bactericides.  
The ornamental bactericide 
market is not an attractive 
target for product develop-
ment.  In addition, legal bat-
tles often cost more than the 
products they are fought 
over. 

     So we rely on the copper 
products and a few older 
antibiotics, making the wise 
grower use cultural controls 
too.   

     One of the most important 
pieces of information is what 
diseases occur on your crop 
(Appendix).  When you 
know the disease of each 
ornamental, especially which 
ones can get the same dis-
eases, you can time treat-
ments to control an outbreak 
before your only solution is 
crop destruction. 

 Cultural control 
Checklist 

1. Know when disease oc-
curs and time scouting 
and prevention accord-
ingly.  

2. Scout crops as they come 
in—waiting spreads dis-
ease. 

3. Discard plants with symp-
toms even if you think 
you can rescue them. 

4. Eliminate overhead irriga-
tion and exposure to rain-
fall.    

5. Use pathogen-free cut-
tings and seeds whenever 
possible. 

6.     Get an accurate diagno-   
 sis.  D o n ’ t  a s s u m e 
 what you see today is
 the same as last year.

BACTERIA -  
What’s new? 
What’s not?  

     Several prominent diseases caused by Xanthomonas are known to be seed-borne (stock, ranun-
culus, zinnia).   We have been testing seeds of some of the most common bedding plants and have 
found that up to 100% of some seed lots of zinnia and 30% of stock (Matthiola) are contaminated 
with pathogenic Xanthomonas bacteria.   

     Seed treatment with bleach has been known for many years.  One of the first documented studies 
was done in North Carolina with zinnia seed contaminated with Xanthomonas (Strider, 1979).  
Symptoms appeared within 5-14 days of sowing the seed and were first apparent on cotyledons. 
Their results showed up to 6% of a seed lot contaminated.   They settled on 30 minute soaks with 
bleach (streptomycin was not as effective).  Seed soaks in hot water (122F) eliminated the bacteria 
but reduced germination on some zinnias.       (continued on next page) 
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our ornamental seed we are 
loathe to jeopardize germi-
nation in  most cases.   

SEED TREATMENT TRIAL 

1. Count out 10 batches 
of seeds (15-20 each 
all one cultivar and 
lot).  

2. Plant five in separate 
pots without treat-
ment. 

3. Treat the other five in 
10% bleach for 10 
min. and drain on 

teria on seeds. 

COMMERCIAL  

SEED TREATMENTS 
     Did you know that commercial seed 
treatment is common in cereal grains and 
vegetables. Sometimes the seed is treated 
to clean it up but other times it is treated 
to protect the seedling Pythium, Rhizoc-
tonia or downy mildews.  In the 1930’s, 
thiram and captan were used for damp-
ing-off. Most recently, mefenoxam 
(Subdue Maxx) and fosetyl aluminum 
(Aliette) have been used for downy mil-
dew protection.  Fungal pathogens are 
much easier to control with such a treat-
ment than bacterial pathogens. 

     We don’t see much, or at least know 
about, seed treatment for ornamentals.  
The high cost of the seeds and the poten-
tial for reduced germination scares most 
of us. Handling treated seed also creates 
a worker exposure concern.   

     If we cannot purchase commercially-
treated seed, we are forced to consider 
treating it ourselves.  This is feasible 
under some conditions but not others.  
Neither pelleted nor primed seed  would 
make good candidates for this type of 
treatment.  Having paid a premium for 

     We tested both bleach and hydrogen 
dioxide (ZeroTol).   The test was per-
formed twice with 2 seed lots each of 
zinnia and stock.  Bleach was more effec-
tive in eliminating seed borne Xanthomo-
nas from both zinnia and stock seed.  
Germination was not hindered by either 
ZeroTol or bleach in our tests. 

Effect of bleach or hydrogen dioxide treatment on germination and contamination 
of zinnia and stock seeds. 

 

     Since bleach was more effective than hydrogen dioxide we tried to determine the con-
centration and exposure time that was effective and safe.  The graph shows bleach at dif-
ferent concentrations for either 10 or 30 minutes.  Best control was with 10% bleach for 
10 minutes.  Germination tests showed that none of the treatments reduced germination in 
this trial.  Similar results were seen with stock seed treated in the same manner. 

     A recent paper (Pernezney, 2002) on lettuce seed treatment showed best control of that 
Xanthomonas bacterium with 3 or 5% hydrogen peroxide for 5 or 15 minutes (5% at 15 
minutes reduced germination).  Bleach and copper hydroxide were less effective but safer 
for germination.   Bleach remains one of the safest most effective means of reducing bac-

Treatment Zinnia Zinnia  Stock #1 Stock #1 Stock #2 Stock #2  

None 71 14 100 5 81 19 

Water 67 19 86 0 76 33 

ZeroTol 1% 57 19 86 95 95 29 

Bleach 10% 62 0 95 0 81 0 
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Xanthomonas blight  
on Zinnia  

Xanthomonas on Stock 

Seed Treatment Research 

Methyl Bromide Alternative Trials Update – Ma-
rina, CA 

     Chase Research Gardens, Inc is currently in-
volved in the ongoing Methyl Bromide Alternative 
trials at various California locations. I have recently 
traveled to Marina, CA to participate in trials with 
Dr. Clyde Elmore – UC Davis and Mr. Ian Greene – 
Golden State Bulb Growers.  At the same site, Dr. 
Jim Gerik (USDA-Fresno) is in charge of extensive 
ground beds with callas.  The container trial will be 
continued at our Mt. Aukum facility in August by 
collecting soil from the treatments and growing out 
snapdragons and lisianthus to verify crop safety.  

     So far we have seen mixed results, but there are 
some promising products being tested and hopefully 
they will make it to registration! Thank you to all 
those who have sponsored this effort with their time,  
products and facilities. 

     The pace is picking up at our Mt. Aukum facility 
with the onset of summer. We currently have trials 
proceeding on Cylindrocladium, Fusarium, Pseudo-
monas, Pythium, Phytophthora, Rhizoctonia and 
rust. We are already planning ahead for our late sum-
mer/fall testing, so contact us early to reserve some 
greenhouse and field space! See you next month. 
    Keith 

FIELD NOTES— 
KEITH HUNDERFUND 
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Bacterial Diseases on Some Ornamentals 

 

Plant Disease (bacterial pathogen) 
Basil Leaf spot (Pseudomonas cichorii) 

Bougainvillea Leaf spot (Pseudomonas andropogonis) 

Calla Lily Soft rot (including root rot) (Erwinia spp.) 

Chrysanthemum Leaf spot and blight (Pseudomonas=Ps.) 

Coreopsis Pseudomonas leaf spot (Ps. cichorii) 

Delphinium Leaf spot (Pseudomonas and Xanthomonas) 

Echinacea (cone flower) Pseudomonas leaf spot (Pseudomonas) 

Geranium species Pseudomonas leaf spot (Ps. cichorii and Acidovorax) 

Southern wilt (Ralstonia) 

Blight (Xanthomonas campestris pv. pelargonii) 

Gerber daisy Pseudomonas leaf spot (Ps. cichorii) 

Hedera helix (English ivy) Leaf spot (Xanthomonas campestris pv. hederae) 

Hibiscus Leaf spot (Ps. cichorii, Ps. syringae and Xanthomonas 
campestris pv. malvacearum) 

Impatiens  Pseudomonas leaf spot (Ps. cichorii and Ps. syringae) 

Marigold (Tagetes) Pseudomonas leaf spot (Ps. syringae) 

Primula Pseudomonas leaf spot (Pseudomonas) 

Ranunculus Leaf spot and blight (Xanthomonas campestris) 

Snapdragon (photo page 1) Pseudomonas leaf spot (Pseudomonas syringae) 

Stock (Matthiola) Blight (Xanthomonas campestris pv. campestris) 

Zinnia Leaf spot (Xanthomonas campestris pv. zinniae) 

Verbena Leaf spot (Pseudomonas aureofaciens, Ps. marginalis) 

Rosemary  Pseudomonas blight (Pseudomonas) 

Lavender  Leaf spot and blight (Pseudomonas and Xanthomonas) 

   We have run a few new trials on some of 
the same products that have been used for 
bacterial diseases in ornamentals for years.  
Last winter we tested efficacy of coppers 
(mainly Camelot and Phyton 27) for control 
of Xanthomonas blight on stock in two trials 
and Pseudomonas leaf spot on verbena.  The 
results are summarized in the table to the left 
as the percent control each treatment gave.  
These were all preventative trials and you 
can see that none of the treatments were  
very impressive.  Only Phyton 27 and Came-
lot were included in all three trials.  Best 
overall control was achieved with Camelot at 
48 oz/100 gal or Phyton at 25-50 oz/100 gal.  

     It is a little disappointing that we cannot 
routinely achieve better than 70% control of 
a bacterial disease.  These results match 
those I have found since starting to work in 
bacterial disease control on foliage plants in 
the 1980’s.  Occasionally, we did find up to 
90% control but it was uncommon. 

     Prevention is the only way to maximize 
the benefits of using bactericides.  If you do 
not do everything else possible to control 
these diseases you will be wasting your 
money on bactericides.     

RESULTS FROM  

RECENT  

BACTERICIDE TRIALS 

Bactericide              
(rate/100 gal) 

% control  Stock 
Test 1 

% control Stock 
Test 2 

% control   
Verbena 

Camelot (16 oz) Not tested 42.7 25.5 

Camelot (48 oz) 47.3 70.2 41.3 

Copper Count N (32 oz)  39.7 Not tested Not tested 

Kocide TNO (16 oz) 69.8 Not tested Not tested 

Phyton 27 (15 oz) Not tested Not tested 6 

Phyton 27 (25 oz) 33.2 62.9 70 

Nordox (16 oz) 68.3 Not tested Not tested 

Phyton 27 (50 oz) Not tested 67.5 Not tested 

Don’t try to treat your 
problems with a  

BANDAGE when you can 
use  

CHASE’S FUNGICIDE 
ROTATION GUIDE  

to prevent them.  This handy tool allows 
you to choose the very best products in a 
safe and successful rotation for  disease 
control.  Why frustrate yourself by trying 
to learn chemical classes when we have 
done the work for you? 

A v a i l a b l e  o n  o u r  w e b s i t e : 
www.chaseresearchgardens.com or call us 
at (530)620-1624.   
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OHIO SHORT COURSE…How was it for you? I 
certainly enjoyed the show.  I think the overall 
attendance was good.  People seem to be in 
good spirits even with the current economy.  
With the introduction of our new Fungicide 
Rotation Guide, it seemed to be a hot seller.  I'm 
glad to see people in the purchasing mode.  I 
hope this will help them in their Fungicide Ro-
tations and help cut cost.  I want to thank Dr. 
Roger Styer, Dr. Michelle Bell and others for 
their help in promoting out products.          Mike  
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Chase Research Gardens, Inc. 

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

Mt. Aukum, CA 95656-0529 

Phone/FAX (530)620-1624 mtaukum@directcon.net 

FYI  TRADE SHOWS 

FarWest Show 2002 

When: Aug 22nd - 24th 

Where: Portland, OR at the Ore-
gon Convention Center  

2002 International Plug Cutting 
Conference 

When: September 29th - Oct 2nd 

Where: Lake Buena Vista,  FL at  
Disney Coronado Springs Resort 

From the Tradeshow Floor -Mike Zemke 
CONTROLLING SEEDLING DISEASES 

     Damping-off (DO) diseases 
occur on many of our most com-
mon crops including Celosia, 
Gomphrena, Alyssum, Impatiens, 
Vinca and Verbena.  We see 
Rhizoctonia and Pythium most 
commonly but sometimes Botrytis 
and Alternaria cause damping-off 
too. 

     Sometimes DO can be con-
trolled through water management, 
use of new flats and high quality 
potting media.  But sometimes the 
diseases show up no matter what 
you have done to prevent them.  
These situations require fungicide 
use in a preventative program.  
Since seedlings are sometimes 
more sensitive than larger plants to 
fungicides we have tested a num-
ber for safety and effectiveness.  
The Table below summarizes effi-
cacy on a few plug produced crops.  
The fungicides were applied as 
soon as the plugs came from the 
germination chamber (usually a 
single time only).  All proved safe 
when used in this way.  Be sure to 
test these fungicides on your crops, 
under your conditions.  It is better 
to be safe than sorry.  

Controlling Algae on Wax Begonias 

Growth of wax begonia seedlings is of-
ten inhibited by algal growth that uses 
both feed and water the crop needs for 
optimal development.  We treated plug 
flats of wax begonia with a variety of 
products (previously shown to be effec-
tive in controlling algae) to determine 
effects on germination.  We found  Ze-
roTol (1%), Phyton 27 (16 oz/100 gal), 
Camelot (32 oz/100 gal) and Kocide 
TNO (16 oz/100 gal) to be relatively 
safe.  Products that reduced germination 
were Cinnamite (1%), Dithane (24 
oz/100 gal) and Protect T&O (24 oz). 

Product Rate/100 gal Plant Efficacy 

Medallion 0.5-1 oz Celosia Very good to Excellent 

3336 8 oz Celosia Poor to Excellent 

3336 8 oz Gomphrena Excellent 

3336 8 oz Impatiens None 

Medallion 1 oz Gomphrena Excellent 

Medallion 0.5 oz Impatiens Excellent 

Heritage 1 oz Celosia Poor 

Chipco 26GT 32 oz Celosia Very good 

Chipco 26GT 32 oz Impatiens Excellent 

RHIZOCTONIA CONTROL 

Controlling Pythium on snapdragons and alyssum 
proved more difficult.  Subdue Maxx (0.5-1 oz/100 
gal) and Aliette (1-2 lb/100 gal) each gave some 
control.  Aliette was better on both crops.  The 1 oz  
rate of Subdue Maxx  appeared to reduce germina-
tion on these crops slightly.  

Pseudomonas leaf spot on Verbena 

This disease has been 
present in verbena for a 
few years.  It is very 
hard to control since 
repeated copper sprays 
can interfere with plant 
growth. It is sometimes 
easy to confuse this 
bacterial disease with 
some viral diseases that 
also can occur in ver-

bena.  Always scout crops (stock and new cut-
tings) for symptoms and discard them.   

Products in Review  

Stature and Ardent 

     Last year we saw a new product (Stature) 
labeled for ornamental use in much of the US.  
The new active ingredient is dimethomorph (in 
this case combined with mancozeb).  We have 
seen excellent activity against downy mildew as 
well as some to excellent activity for aerial Phy-
tophthora blight (vinca).  Stature cannot be used 
as a soil drench since the mancozeb can and 
usually does cause root damage when drenched.  
Dimethomorph alone is now being registered 
(also by SePRO Corp.) as Ardent.  This product 
will be used for Phytophthora root rots and 
downy mildew control.  Strangely enough Ar-
dent does not work on Pythium diseases.  We 
saw excellent control of Phytophthora root rot 
on Spathiphyllum.  In a pansy downy mildew 
eradication trial Ardent gave the best result. 


