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     Last week, I attended the 50th anniversary 
of the Soil Fungus Conference in Reno. The 
original purpose of the meeting was to allow 
Pacific Coast scientists (mainly plant patholo-
gists) to get together and discuss the special 
needs and opportunities faced in high value, 
specialty crops like vegetables, strawberries and 
ornamentals.  Many of these crops and their 
problems are unique to our region. The poten-
tial profit in these crops  means they can with-
stand a higher degree of inputs like fungicides 
and fumigation and remain profitable.  Some of 
the first reports of methyl bromide efficacy 
were made at a Soil Fungus Conference meet-
ing in the 1950’s. 

     I first attended this conference in 1979 dur-
ing graduate school at the University of Califor-
nia at Riverside.  I was impressed with the cas-
ual atmosphere as well as the practical nature of 
the presentations.  People attended from all 
over the West.  

      Last week, the most notable difference was 
the way the information was delivered.  While 
we did start the day with an overhead projector, 
the majority of the presentations were in 
PowerPoint.  We did see some slides but clearly 
even practical information can be presented 
with the most up-to-date equipment.  Research-
ers attended from many regions including the 
Midwest and as far away as Florida.    Another 
important feature was the presence of graduate 
students.   

DISEASE SUPPRESSIVE SOILS 

     One of the most interesting discussions de-
scribed the development of disease suppressive 
soils.   Annual crops like cotton, potato and rice 
sometimes are planted in the same field over a 
period of decades and occasionally more than a 
century.  These fields can become suppressive 
to soil-borne diseases after a decade or so.  This 
only seems to develop in the absence of fungi-
cides, solarization or fumigation.  The natural 
populations of bacteria and fungi slowly de-
velop, produce a variety of chemicals including 
many antibiotics and eventually the soils  be- 

come suppressive to some fungal diseases.  This 
seems to be a particular characteristic of soils       
planted to annual crops.  The ability of the soil to 
suppress disease can be transferred to other soils 
by simply inoculating the new soil with some of 
the “suppressive soil”. 

     When fields are planted for decades and centu-
ries to perennials, like fruit trees and grapes, they 
do not become disease suppressive.  Instead, they 
become conducive to disease.  Thus replanting a 
vineyard sometimes ends up with increased dis-
ease pressure over many years.  In this case, the 
soil-borne fungi and bacteria slowly favor the 
pathogen and disease becomes more severe on 
newly plants crops as time goes by.  

     What does any of this have to do with orna-
mentals?  This is potentially interesting for cut 
flowers and foliage and perhaps crops like gladio-
lus, Easter lilies, tulips and caladiums that are 
grown in the same soil year after year.  Rotation of 
gladiolus with strawberries or vegetables that are 
routinely treated with methyl bromide will proba-
bly eliminate development of any “disease sup-
pression” in the soil.  In perennials cut foliage,  
like leatherleaf fern, Eucalyptus and myrtle, sup-
pressive soils are unlikely to develop and crop 
rotation is not feasible (if the grape and apple data 
can be extrapolated to ornamentals).     

     On annual crops like Caladiums, stock, snap-
dragons and delphiniums promotion of suppres-
sive soils may be possible and even desirable as 
our use of methyl bromide is eliminated and other 
fumigants or soil fungicides are not economically 
feasible.  Unfortunately, years of damage from the 
disease appears to be a precursor to development 
of suppressive soils.  Seems like a lot of trouble to 
go through but it may be a viable choice for some 
crops that cannot bear the cost of fungicide appli-
cation in the absence of methyl bromide. 

     While differences between ornamentals and 
other crops are obvious similarities also exist.  A 
little imagination can  result in significant benefits.  
Next month I will report on some of the informa-
tion on seed treatment (both biological and chemi-
cal) that was presented in Reno.  
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Botrytis Blight Prevention on Fuschia and Geranium 

Treatments 

Decree (16 oz/100 gal) 

Chipco 26019 (16 oz/100 gal) 

Chipco 26GT (32 oz/100 gal)   

Sprayed to glisten 8, 15 and        
22 March. 

     Botrytis is a real problem for us 
most years.  Not because it kills 
plants but because it is not easy for 
us to start.  This year’s test on Gera-
nium and Fuschia are exceptionally 
hard to get going even after we 
jammed plants together to allow 
humidity to build up and inoculated 
them a couple of times. 

     Treatments included water, De-
cree (16 oz/100 gal), Medallion (4 
oz/1000 gal), Daconil Ultrex (1.4 
lb/100 gal), Endorse (1.1 lb/100 gal) 
and Chipco 26GT (48 oz/100 gal).  
We applied these products as a 
spray to drip on a 14 day interval 
starting on 22 January and finally 
giving up on 3 March.  During this 
time we added a fogging machine to 
the greenhouse to increase humidity 
and inoculated with Botrytis spores. 

     While some Botrytis developed, 
severity was low.  The graph to the 
right shows the number of plants 
(out of 12 possible) with sporulating 
Botrytis.  Even the water-sprayed 
controls only developed 5/12 plants 
with Botrytis for either host. 

     Nevertheless, there were slight differences in 
the products.  The most effective product in this 
trial was Endorse with Medallion and Daconil 
Ultrex nearly as effective.  Since each of the 
products tested have provided very good to excel-
lent control of Botrytis blight in previous trials 
difference from a single trial should be viewed 
skeptically.  Decree and Chipco were the best 
products in a recent trial on Botrytis flower blight 
on primrose. (below). It pays to do trials on many 
different plants before coming to a conclusion. 
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     Earlier last month, we started a quick trial on 
preventing spread of Botrytis blight on primrose 
(Primula x polyanthus).  The plants were pur-
chased from a mass market outlet with significant 
Botrytis blight on the flowers but also showed 
some sporulation on leaves near the base of the 
plants.  We treated the plants with a number of 
experimental products as well as the industry stan-
dards listed in the box to the right. 

     Plants were sprayed to glisten three times on a 
weekly interval and we rated disease severity on 
a scale from 1 (no sporulation) to 5 (plant dead 
and covered with sporulation).  The average se-
verity grade before spraying was 1.5 or 1.6.  

     After one spray (dark green bars), disease had 
increased on the controls (water) but decreased 
with the three standard fungicides (Decree, 
Chipco 26019 and Chipco 26GT).  By the end of 
the trial (light green bars), the best treatment was 
Chipco 26019 which was statistically better than 
two of the experimental products (data not 
shown).  None of the flowers showed any sporu-
lation but some disease remained on the water-
sprayed controls. 

Botrytis Flower Blight on Primula 

Botrytis blight on Fuschia 
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     We ran another rust trial 
for several months early this 
winter.   By the end of the 
trial it was obvious that the 
cultivar of geranium used 
was nearly immune to Puc-
cinia pelargonii-zonalis. We 
ended up with very few rust 
pustules but some trends.   

     Plants were sprayed five 
times on a 14-day interval 
with: water, Agri-50 (1:450 
and 1:300), Heritage (1 
oz/100 gal), Actinovate and 
Therm X-70 (6 and 4 oz/100 
gal), Milstop (1.25, 2.5 or 5 
lb/100 gal) and Systhane (3 
oz/100 gal). Results are 
shown in the graph to the 
right. 

     Sometimes we find an oppor-
tunity for trials in unusual places.  
Last month, my sister and 
brother-in-law went out on a mis-
sion to local nurseries. We wanted 
diseased plants that could be used 
for fungicide trials and found a 
large set of primrose infected with 
Botrytis blight and a small set of 
English daisy (Bellis perenne) 
infected with rust.    

     The rust fungus affecting Eng-
lish daisy is Coleosporium sp. (far 
right).  The plants were a  batch 
of mixed colors and showed slight 
to moderate infection levels.  
Plants were established in 4 inch 
pots containing Sunshine Mix No. 
1 and top-dressed with Osmocote 
Plus 15-9-12 (3-4 month).  Before 
any sprays went out we counted 
number of rust pustules per plant 
(dark blue bar in the graph).   

     The treatments we used were: 
water (control), Agri-50 (1:450), 
Phyton 27 (25 oz/100 gal), Heri-
tage and Latron B 1956 (1 and 
2oz/100 gal, respectively), Mil-
sana (64 oz/100 gal), and finally 
Systhane 40WP (3 oz/100 gal).  
Plants were sprayed three times 
on a weekly interval and we 
counted pustules on 17 and 24 

Control of Coleosporium Rust on English Daisy (Bellis) 

Geranium Rust Prevention 
     Heritage, Milstop (5 
lb/100 gal) and Systhane each 
provided 100% prevention of 
rust on these geraniums.  Mil-
stop was almost as effective 
at 2.5 lb/100 gal but started to 
allow rust development when 
used at only 1.25 lb/100 gal.  
Actinovate failed to give con-
trol in this trial.  Both rates of 
Agri-50 were somewhat ef-
fective in preventing rust. 

      Another trial, using a sus-
ceptible cultivar is clearly 
required.  This geranium trial 
does, once again,  demon-
strate the excellent rust con-
trol provided by Heritage or 
Systhane. 

March. 

     This rust was vicious, spreading 
quickly to all leaves, stems and 
even the flowers of many plants.  
By the end of the test, it had actu-
ally caused enough damage to kill a 
few plants.    

     As the graph shows, disease 
steadily increased on the water 
sprayed control.  Unfortunately, the 
same trend was seen with plants 
sprayed with Phyton 27 or Milsana.  
The Agri-50 spray 
at 1:450 slowed 
disease down but 
did not stop its 
development. We 
will be trying the 
higher rate of 
1:333 to see if this 
improves rust 
control. 

     Two products 
stood out as real 
winners.  Heri-
tage/Latron B 
came close to 
eradicating dis-
ease after two 
sprays.  Systhane 
was almost as 
effective.  

0.6

3.6

0.7 0.7

0

3.2

1.4

0.1 0 0
0

0.5

1

1.5

2

2.5

3

3.5

4

N
o

ni
no

c

In
oc

ul
at

d

A
5

0
-1

:4
5

0

A
5

0
-1

:3
0

0

H
e

ri
ta

g
e

A
ct

in
o

va
te

M
ils

to
p

-1
.2

5

M
ils

to
p

-2
.5

M
ils

to
p

-5

S
ys

th
a

ne

Number rust    
pustules per plant 

Both products stopped development 
of new pustules as well as eradicat-
ing most of those present when the 
test started.   

     This is a tough rust to stop.  We 
will be looking at a preventative test 
with these and other fungicides in 
the next few months. 
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on three rating dates—below. 
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    Diamond Alkali (later known as 
Diamond Shamrock) introduced the 
first fungicide with chlorothalonil 
(Daconil) in 1975.  This product be-
longs to the nitrile group and is a con-
tact and protectant fungicide.  It is UV 
sensitive and volatizes quickly.   De-
spite the introduction of many new 
systemic fungicides, as well as other 
contact-protectants, over the past 30 
years, Daconil and other products con-
taining chlorothalonil remain important 
products in many disease control pro-
grams for ornamentals as well as other 
crops.     

     Some of the products marketed on 
ornamentals include Daconil Ultrex 
(Syngenta Professional Products), 
Spectro 90WDG (Cleary Chemical—
this is formulated with thiophanate 
CH3), and ConSyst (Regal Chemical— 
also formulated with thiophanate CH3). 

     Pulmonaria (lungwort) cultivars and se-
verity of powdery mildew.  One of the fastest 
growing groups of ornamentals is perennials, 
and the diversity of leaf types,  habits and flow-
ers makes Pulmonaria an important genus.  
Krahl recently reported on studies performed 
with 25 cultivars of lungworts (see table be-
low).  For a complete version of  this research 
see HortScience 39(1):161-162. 2004. 

Two of the best targets for chlorothalo-
nil are Botrytis and the related Scle-
rotinia blight.  In addition, fungal leaf 
spots caused by a wide variety of patho-
gens including Alternaria, anthracnose, 
scab, Helminthosporium, Myrothecium 
and Fusarium.  In addition, foliar dis-
eases caused by Phytophthora and Py-
thium have been good targets for Spec-
tro in a few of our trials.  Although the 
same active ingredient is used for con-
trol of downy mildew in vegetables, 
chlorothalonil has been marginal in our 
ornamental trials. 

     Resistance to chlorothalonil is not 
common  and its use in a rotation pro-
gram is an excellent way to prevent re-
sistance development to newer fungi-
cides.  In its own right, chlorothalonil 
remains one of the safest, most effective 
fungicides available for ornamental dis-
eases today. 

Research Highlights  

Resistant 

P. longifolia subsp. cevennensis 

P. rubra ‘David Ward’ 

P. rubra ‘Redstart’ 

P. hybrid ‘Excalibur’ 

P. hybrid ‘Spilled Milk’ 

Slight Disease 

P. hybrid ‘Raspberry Splash’ 

P. longifolia ‘Dordogne’ 

P. saccharata ‘British Sterling’  

P. officinalis ‘White Wings’ 

P. hybrid ‘Milky Way’ 

P. hybrid ‘Coral Springs’ 

Moderate Disease 

P. saccharata ‘Mrs. Moon’ 

P. vallarse ‘Marjorie Fish’ 

P. saccharata ‘ Pierre’s Pure Pink’ 

P. hybrid ‘Smokey Blue’ 

High Disease 

P. officinalis ‘Sissinghurst White’ 

P. hybrid ‘Merlin’ 

P. longifolia ‘Bertram Anderson’ 

P. hybrid ‘Ocupol’ (Opal) 

P. saccharata ‘Dora Bielefeld’ 

 P. hybrid ‘Majeste’ 

P. saccharata ‘Roy Davidson’ 

P. longifolia ‘E. B. Andersen’ 

P. angustifolia ‘Blaues Meer’ 

P. longifolia ‘Golden Haze’ 

Products in Review—Chlorothalonil 

Disease Daconil Ultrex Spectro 

Alternaria leaf spot Very good Very good 

Botrytis Excellent  

Colletotrichum leaf  spot 
(anthracnose) 

Good  

Downy mildew Some None 

Fusarium leaf spot  Very good to excellent  

Myrothecium leaf spot Good to very good  

Phytophthora aerial blight None Very good 

Pythium blight None Excellent 

Rhizoctonia  damping-off Excellent Very good to excellent 

Rust  Very good 

Sclerotinia blight Excellent Good 

Sphaceloma (scab)  Very good 


