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     Seed treatment is a way of life for many 
crops including wheat, barley, cotton, lettuce, 
tomato, pumpkin and watermelon.  Some of the 
first products used for seed treatment were 
thiram in the 1930’s and captan in the 1950’s.  
In the 1980’s, we saw metalaxyl and fosetyl-Al 
used for protection against downy mildews and 
more recently sterol inhibitors like tebucona-
zole for powdery mildew and rust. 

     There are two reasons for seed treatments.  
First, it can be critical to remove pathogens like 
Xanthomonas or Alternaria from the outside of 
the seed  on vegetables and fruit crops.  Second, 
protection from diseases like Rhizoctonia 
damping-off (cotton) or powdery mildew and 
rust diseases (cereals) can be achieved with 
seed treatment.  In these crops, the only cost 
effective means of disease control might be a 
seed treatment.   

Cleaning Seeds 

     It is an unfortunate fact of life that patho-
gens can be found on the seeds of many crops.  
Most research has been performed on vegetable 
seeds but we know that ornamentals like Zinnia 
(Xanthomonas and Alternaria), Ranunculus 
(Xanthomonas), dusty miller (Alternaria), stock 
(Xanthomonas), snapdragons (Peronospora) 
and impatiens (Pseudomonas) can come with 
nasty little surprises.    

     Some recent research on removing bacteria 
from seeds has included hydrogen peroxide and 
peroxyacetic acid (like ZeroTol).  Pernezney et 
al. evaluated efficacy and safety on lettuce seed 
infected with Xanthomonas (Plant Dis. 86:151-
155) and Hopkins et al. concentrated on seed-
borne diseases of watermelon including Acido-
vorax (Plant Dis. 87:1495-1499).  Both groups 
of researchers found this type of product effec-
tive although the rates and dip times depended 
on the seed type.  Treatment of watermelon 
seed for 30 min followed by oven drying was 
best while lettuce seed were treated for 5-15 
minutes at 3-5% hydrogen peroxide for best 
results.     

     Older research (1979) did show efficacy of 
bleach as a seed treatment for zinnia to remove 
Xanthomonas.   We reported on efficacy of 
bleach or Zerotol for zinnia and stock (2001). 

In this case, bleach (10%) was safe and more ef-
fective than Zerotol (1%).  It seems apparent that 
seed type is critical in choosing the best seed treat-
ment since both bleach and peroxyacetic acid have 
been effective and safe in some situations.  Expo-
sure times of 5-30 minutes are usually sufficient.  
One of the growers I know successfully uses a 5 
minute bleach treatment on stock seed to eliminate 
Xanthomonas. 

Disease Protection 

     The other major benefit of a seed treatment is 
to apply a product to the seed that will confer pro-
tection against certain diseases.  In the case of 
cereal grains, they are treated with systemic prod-
ucts to protect them from powdery and downy 
mildews and rust.  Some of these products contain 
active ingredients we are familiar: fludioxinil 
(Medallion), azoxystrobin (Heritage), PNCB 
(Terraclor) and  mefenoxam (Subdue Maxx).    

     A report from the University of Illinois on effi-
cacy of metalaxyl and mefenoxam for controlling 
Phytophthora damping-off on pumpkin showed 
50% increase in stand without any adverse effect 
on the seed (Plant Disease 87:63-68). 

Treatment of Ornamental Seed 

     So where are the seed treatments for ornamen-
tal seeds?  We have as many seed-borne diseases 
as vegetables and as significant a problem with 
downy mildew, rust and damping-off as cereal 
grains and cotton.  There are a few cases of a seed 
producer treating ornamental seed for a specific 
disease but these are rare.  Why don’t we see more 
seed treatment? 

     One possible reason may be based on differ-
ences between ornamental and vegetable crops.  
Ornamental crops are much more diverse than 
vegetables, cereal grains or cotton.  Ornamental 
seed is also much more expensive.  Research on 
each new cultivar of each new bedding plant 
would need to be performed and would probably 
be cost prohibitive.  Another side effect of the 
high value of ornamental crops is that we can af-
ford to treat plants for disease control while cereal 
grains or cotton could not withstand this type of 
input.  That makes the drive for seed treatments 
lower for ornamental crops.  I think the most vi-
able solution to our problem is development of 
seed treatments that growers can use themselves. 

Seed Treatment for Disease Control      



Eradicating Foliar Diseases—Gerbera PM and Dianthus Heterosporium Leaf Spot 

     Not more than a few days after the pow-
dery mildew trial was complete we started 
a similar one on Dianthus infected with 
Heteropsorium leaf spot (also called fairy 
ring leaf spot).  The plants were in six 
packs and moderately affected by disease.  
Treatments included: water, Phyton 27 (25 
oz/100 gal),  Medallion (4 oz), Heritage (4 
oz), Rhapsody (2% by volume), Protect 
T&O (16 oz), Chipco 26GT (48 oz) and 
Daconil Ultrex (1.4 lb).  Applications were 
made every week in April.   

     After the third spray we saw that resi-
due was very slight for all treatments with 
the exception of Protect and Daconil Ul-
trex that caused significant and slight to 
moderate residue.  On the 27th of April we 
rated presence of healthy new growth on 
the following scale: 1 (none), 2 (some), 3 
(good), 4 (very good) and 5 (excellent).    

     In a perfect world we would never 
have disease outbreaks since we would 
all be preventing them before they had a 
chance to get out of hand.  Unfortu-
nately, we often have symptoms of dis-
ease before a control program has been 
started and eradication of the disease 
becomes the first goal. 

     In the past two months we have per-
formed two eradication trials.  The first 
employed Gerber daisy ‘Festival mixed 
colors’ with advanced powdery mildew 
and the second involved a moderate case 
of Heterosporium leaf spot on Dianthus 
chinensis ‘’Telstar Scarlet’. 

     The powdery mildew trial started on 
18 March with the first fungicide appli-
cation (repeated on March 25).  Treat-
ments included: Nothing, water, an ex-
perimental total release product, 
Syshtane 40WSP (2 oz/100 gal), Mil-
sana (a botanical extract that acts best as 
a preventative at 64 oz), Vital and Alude 
(phosphonates each at 64 oz), and Agri-
50 (1:333).   

     At the beginning of the test, an aver-
age of 40% of the leaf surface was in-
fected with powdery mildew fungus.  
We rated percent infection on a weekly 
interval.  The top graph shows the initial 
and final ratings for comparison.   

     Many of the products tested stopped 
further development of the powdery 
mildew as seen in the plants that were 
untreated or sprayed with water.  You 
sometimes hear a speaker say that even 
water will reduce powdery mildew.  Our 
experiment did not demonstrate this 
effect—probably since the water was 
sprayed only once a week. 

     It is not surprising that none of these 
products actually reduced disease pre-
sent when the trial started.   Milsana was 
not effective in stopping further develop-
ment of powdery mildew, perhaps be-
cause the disease was so severe to start.    
One of the surprises of this study was 
the efficacy of the phosphonates (Vital 
and Alude in stopping further powdery 
mildew development. Agri-50 is another 
experimental product that has been very 
effective in preventing powdery mildew 
and it performed as well in this trial as 
the standard Systhane. Waiting until 
plants are covered with powdery mildew 
before treatment will severely limit fun-
gicide benefits. 
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    While none of the plants really looked 
very good from a distance due to the old 
infections, the new growth was very good 
for some treatments. 

      Best overall treatments were Heritage 
and Daconil Ultrex.  These products al-
lowed many plants to develop good new 
growth.  Only Rhapsody and Protect failed 
to promote significant new disease-free 
leaves. 

    One of the big differences between these 
two trials is that the Dianthus were still 
actively growing while the gerber daisies 
were not.  The decision to treat or dump 
infected plants must be based partially on 
this factor.   In some cases, disease can be 
stopped while in others the fungicides, 
water, labor and bench space the plants 
occupy will be a complete loss.   
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     Pansy root rot can be caused by several different fungi 
including Pythium and Thielaviopsis (the cause of black 
root rot).  We performed two trials during February and 
March for prevention of these pansy diseases.  Plugs were 
obtained from a commercial producer and established in 
3.5 inch pots containing Sunshine Mix No. 1.  Plants were 
to-dressed with Osmocote Plus 15-9-12 (3-4 month re-
lease rate).  We used ‘Bingo Beaconsfield’ for the black 
root rot trial and ‘Supreme Yellow’ for the Pythium trial.    
The treatments for each trial are given in the Table below. 

Controlling Pansy root rot—black root rot and Pythium 

     Treatments included some biological control products 
like Actino-Iron, Companion and PlantShield as well as 
some of the best chemical products like 3336 and Subdue 
Maxx.   

Black Root Rot 

     Plants were grown in 3.5 inch pots containing Sunshine 
Mix. No. 1 and top-dressed with Osmocote Plus 15-9-12 
(3-4 month release).   Products were applied as drenches 
(1 pint/square foot surface area) on a 14-day interval, 
three times starting 6 days before inoculation.  The final % 
healthy roots, height and top grade were  recorded one 
week after the final application.  Data in the graph (top 
with yellow bars) were percent roots only. 

     The only product giving significant control was 3336 
(with or without PlantShield).  Agri-Terra appeared to 
damage the roots at the rates tested.  We included a treat-
ment with Agri-Terra alone without inoculation and these 
roots were poor quality.  Finally, neither PlantShield or 
Companion  gave any control of black root rot in this trial. 

Pythium Root Rot 

     The Pythium trial was performed using the same meth-
ods described above.  Treatments were applied three times 
on a 14 day interval in late February through March.  

Treatment Rate/100 gal Black Pythium 

Agri-Terra 0.33%, 0.5%, 1% x x 

PlantShield HC 4 oz x  

3336 8 oz x  

Plant- 4 oz/8 oz x  

Companion 16 oz x  

Actino-Iron Top-dressed with     x 

Heritage 0.9 oz  x 

Heritage/      0.9 oz/                        x 

Phyton 27 20 and 30 oz  x 
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Plants were inoculated 2 days after the first application and ratings (top 
grade, number of open flowers, fresh weight and percent roots) were 
recorded.   

     Although plant tops were not affected by treatment, the roots were 
significantly affected by Pythium inoculation and some fungicide treat-
ments.  Best control was seen with Subdue Maxx mixed with Heritage 
and  Heritage alone (these were statistically equal to the noninoculated 
controls).  These results show that Heritage alone is moderately effec-
tive for Pythium root rot when used at labeled rates.   

          Agri-Terra was again not effective and indeed caused root dam-
age at the rates tested in the absence of Pythium.  The data for Phyton 
27 was the same for the 20 and 30 oz rates and they were averaged for 
the graph.   

     Actino-Iron also gave some control although used as a top-dressing 
it was probably not as effective as if it had been incorporated into the 
potting medium.  Additional trials are planned to evaluate use of both 
Actino-Iron and Actinovate for Pythium control on geraniums.  
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     Sometimes our trials don’t work out 
very well.  We spent quite a bit of ef-
fort last winter on an Alternaria leaf 
spot trial on pansy.  We used ‘Crown 
Blue’ plugs established in 3.5 inch pots 
and sprayed them preventatively with a 
variety of fungicides on a weekly inter-
val for five weeks.  Plants were main-
tained in a heated greenhouse to pre-
vent extremes in temperature.  Over 
this time we inoculated plants twice 
and failed miserably to obtain any leaf 
spot.        

     The pansies did respond to the fun-
gicide treatments, in some cases ad-
versely.  The products, rates and results 
are given in the table below.   Phyto-
toxicity appeared after three applica-
tions of Strike and to a much lesser 
degree Terraguard.  Residue rated on 
the same date was slight but significant 
for plants sprayed three times with 
Daconil Ultrex.  By the fourth applica-
tion, plants were severely stunted when 
treated with Strike.  Systhane also 
caused some stunting but much less 
than the Strike.  

Safety of Fungicides on ‘Crown Blue’ Pansy Watch for These Problems 

Terraguard was the only sterol inhibi-
tor in the trial that did not cause stunt-
ing.  The degree of stunting caused by 
Strike did lead to an overall reduction 
in top grade and thus salability.  While 
Systhane caused significant reduction 
in top grade, plants were still judged 
salable. 

     There were several products that 
did not cause any reduction in plant 
quality and left limited if any residue.  
These include Phyton 27, Rhapsody, 
Heritage and Terraguard. All have 
been shown to provide good to excel-
lent control of some pansy leaf spots 
like Cercospora leaf spot.     

     Spraying plants before disease has 
started may seem like insurance and is 
sometimes the best control but not 
always a good idea.  Clearly, indis-
criminate spraying can lead to loss of 
plant quality through burning, stunting 
and unsightly residues.  Be sure that 
you know why you are spraying and 
what the safest and most effective 
products are for your crops.   

Oedema of Sweet Potato Vine 

Treatment Rate/ 
100 gal 

Phytotoxicity Residue Height 
(cm) 

Top 
Grade 

Water —— 1.0 a* 1.0 ab 10.5 c 4.4 c 

Phyton 27 25 oz 1.4 b 1.3 a  10.8 c 4.5 c 

Rhapsody 2% 1.0 a 1.4 ab 9.7 c 4.3 c 

Heritage 1 oz 1.1 a 1.6 ab 10.5 c 4.2 c 

Strike 50W 2 oz 2.1 c 1.6 ab 3.0 a 2.0 a 

Systhane 40WSP 2 oz 1.0 a 2.0 b 7.3 b 3.5 b 

Daconil Ultrex 1.4 lb 1.0 a 2.4 c 10.9 c 4.6 c 

Terraguard 4 oz 1.5 b 1.4 ab 11.3 c 4.5 c 

Downy mildew on Salvias 

Downy mildew on Scabiosa 

Spider Mites on Aster 

*Numbers in the same column followed by a different letter were 
significantly different based on Student-Newman-Kuels test. 


