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E
ach year I face a challenge to think of
enough topics for the articles, columns,
newsletters and talks that I do. I have
been doing the fungicide update for

GPN off and on for about seven years, and some-
times I know what I want to write about months in
advance. Other times, like this year, I am hard
pressed to put a new spin on the topic. While there
is quite a bit of activity in the arena of fungicide
development on ornamentals, it is not necessarily
different this year than it was last year and the year
before. It takes a number of years for any product
to reach the market, and updating what is going on
each year with the same products can be tedious
and frustrating when registrations are delayed.

So this time I thought I would review the indus-
try’s development by highlighting some of the most
important events historically as well as comparing
the nature of our industry today to 30 or more years
ago. Then I will try to relate the highlights in the
ornamental fungicide industry this past year.

A Historical Overview 
I started working in this field in 1979 at the

University of Florida. At that time the newest
products were Aliette (fosetyl-al), Chipco 26019
(iprodione), Subdue (mefenoxam) and
Terraguard (triflumizole). In the foliage plant
industry, fungicide standards included Banrot
(thiophanate-methyl and etridiazole), Truban �

History Of Several Ornamental Fungicides
Year First Currently Product 

Active Ingredient Labeled Available Examples Company

Streptomycin sulfate 1944 Yes (very limited) Agri-Mycin Syngenta Professional Products

Captan 1949 Yes Captan Micro Flo Company LLC

Mancozeb 1961 Yes Dithane, Fore Dow AgroSciences

Benomyl 1968 No n/a n/a

Etridiazole 1969 Yes Truban, Terrazole The Scotts Company, Chemtura Corp.

Thiophanate methyl 1969 Yes 3336, Fungo Cleary Chemical Corp., 
The Scotts Company

Triforine 1969 No n/a n/a

Iprodione 1970 Yes Chipco 26019, Chipco 26GT, Sextant Bayer/OHP, 
Bayer Environmental Science, OHP

Chlorothalonil 1972 Yes Daconil Ultrex, Daconil Weatherstik Syngenta Professional Products

Vinclozolin 1975 No n/a n/a

Fosetyl aluminum 1977 Yes Aliette Bayer Environmental Science

Metalaxyl (replaced by mefenoxam) 1977 Yes Subdue MAXX Syngenta Professional Products

Propiconazole 1979 Yes Banner MAXX Syngenta Professional Products

Triflumizole 1982 Yes Terraguard Chemtura Corp.

Myclobutanil 1984 Yes Eagle Dow AgroSciences

Dimethomorph 1988 Yes Stature DM SePRO Corp.

Fenhexamid 1989 Yes Decree SePRO Corp.

Fludioxinil 1990 Yes Medallion Syngenta Professional Products

Azoxystrobin 1992 Yes Heritage Syngenta Professional Products

Trichoderma harzianum 1995 Yes PlantShield BioWorks, Inc.

Bacillus subtillus 1997 Yes Rhapsody AgraQuest

Figure 1. Even some very old fungicides are still available; registration depends more on use and toxicity. 
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This fungicide review compares 
the industry today with the 
industry 30 years ago as well as
lists the ornamental fungicide 
highlights that occurred 
throughout the past year. 

Sclerotinia blight on Zinnia. (Photos: A.R. Chase)
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(etridiazole), Agri-Strep (streptomycin),
Kocide (copper hydroxide) and Benlate (beno-
myl). Figure 1, page 20, shows some of these
active ingredients, dates of their entries into
the agricultural market and whether or not
they are currently labeled for ornamentals,
including some product names. Some of the
products we use today were first introduced
30-40 years ago, including Dithane and Fore
(mancozeb), 3336 and Fungo (thiophanate
methyl),  Daconil (chlorothalonil),  and
Terrazole and Truban (etridiazole).  

More recently, we have seen Medallion (flu-
dioxinil), Heritage (azoxystrobin), and
PlantShield and Rhapsody (biological agents)
enter the market. In 2006, Insignia (pyra-
clostrobin) and Fenstop (fenamidone) received
their ornamental labels. Neither product was
launched by its respective company at the time
this article was written. It is interesting to see
how many of our most important products
have been around for more than 30 years. Very
few have been lost since I started working in
ornamentals, and many have been added.
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Products Under Development 
Company Research Activities 

AgraQuest Rhapsody in combinations with other products like mancozeb and phosphonates.

Agri-Guard New active ingredient from South Africa for soil-borne diseases. 

BASF Corporation Many new active ingredients are in development, and Insignia will be introduced in early 2007.

Bayer Crop Protection Working with OHP on combinations (Armada and others) and potential new application methods.

Chemtura Corp. Expanding uses for Terrazole and working on a new formulation of Terraguard.

Cleary Chemical Corp. New combinations and new active ingredients.

Isagro New biological control agent from Italy.

ISK BioSciences Continuing development of cyazofamid for Pythium, Phytophthora and downy mildews.

Natural Industries New uses for Actinovate.

OHP Introducing Fenstop in late 2006 and new broad-spectrum active ingredients. 

Phyton Corporation (Source Technology Bio) Improved formulation of Phyton 27 and possible disinfectant.

Prokoz Introduced Clevis in 2006.

SePRO Corp. New broad-spectrum active ingredient.

Syngenta Professional Products New combinations under development (Concert, Hurricane and Palladium) as well as new active 
ingredients. Also looking at possibility of registering Subdue MAXX on downy mildew.

Valent USA New active ingredients targeting many diseases.

Valent BioSciences New biological control agent.

Figure 2. The above is a partial listing of products currently in development. The list is limited to those we know from direct research.

Cylindrocladium cutting rot on azalea.
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Identifying Industry Trends
Since the early 1990s, we have seen a continuing

process of company mergers. In the time frame,
there were a number of new companies that formed
to act as marketers to our specialty crop area. Most of
them have special agreements with specific large
companies. One example of this type of arrangement
is between OHP and Bayer. In other cases, an agree-
ment is made for specific products only. 

Another trend that has occurred is the develop-
ment of a large number of small companies with
very limited product lines. Some of these compa-
nies are selling generic products such as phospho-
nates or active ingredients that are off patent like
thiophanate methyl and chlorothalonil. Still others
are bringing new active ingredients into the United
States from other countries. Some of these compa-
nies will sell their partially developed product to
an established U.S. company.  

Some other trends we can expect to continue
are pre-mixes, improved formulations and gener-
ics. We are also very fortunate that we will have
new active ingredients (especially as part of a pre-
mix) and new use patterns (drenches for leaf spot
control). We will have a very long list of choices,
and knowing the characteristics of each product
will be a challenge. You may decide to choose a
product based on its manufacturer, price, safety
and spectrum of activity. I have listed some of the
general activities of the companies we are working
with this year (see Figure 2, left); I apologize to any
company I inadvertently omitted from this figure.

In the July issue of GPN, I reviewed quite a bit
of the testing we have been doing on pre-mixes

like 26/36 (iprodione and thiophanate methyl),
Clevis (myclobutanil and mancozeb), Concert
(chlorothalonil and propiconazole), Hurricane
(fludioxinil and mefenoxam) and Palladium (flu-
dioxinil and cyprodinil). While we have seen
some exciting results on some of the numbered or
experimental products, we cannot discuss them at
this time. So I have presented our most current
summary of our trials on Insignia in Figure 3,
above. We have been working with the product
for five years and have done many trials in that
time (more than 75). In most cases, we have tested
the pathogen multiple times on a variety of crops.  

The most effective uses of Insignia in our trials
are leaf spots (Alternaria, Cercospora, scab and
Anthracnose), downy mildew, powdery mildew
and rust. Using the product for foliar diseases in
general gives slightly better results than using it for
root or soil-borne diseases. The use rates for
Insignia are higher than those for Compass O
(Trifloxystrobin) and Heritage (Azoxystrobin)
mainly because the Insignia formulation is 20 per-
cent active ingredient while Compass O and
Heritage are each 50 percent. Be sure to read the
label carefully when the product becomes avail-
able. The labeled rates for each target have been
carefully worked out to reflect the entire knowl-
edge base on Insignia, and I would not be sur-
prised to find differences from those I might choose
based on the limited trials we have completed. 

Making Conclusions
In the next year, we may see a few new prod-

ucts registered, but more likely it will take a little

longer. Information on some of these experimen-
tal compounds will be available as they move
toward submission and registration. We are at
the beginning of another growth phase in the
fungicides labeled for use on ornamentals. 

A.R. Chase is plant pathologist and president of
Chase Research Gardens, floriculture’s premier
chemical testing and plant diagnostic company. She
can be reached at archase@chaseresearch.net or
(530) 620-1624.
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Efficacy Of Insignia On Ornamental Diseases 
Pathogen (Disease) Rate And Application Method Trials Results

Alternaria leaf spot 2- to 4-oz. spray Very good to excellent

Anthracnose 8 oz. spray Some to excellent

Botrytis blight 4- to 16-oz. spray Poor to very good

Cercospora leaf spot 4-oz. drench or spray Very good on Mollucella seed as a drench, very good to 
excellent as a spray

Coniothyrium canker 16-oz. spray None to good

Cylindrocladium cutting rot 8- to 16-oz. sprench Good to very good

Downy mildew 2- to 8-oz. spray Poor on rose (2 oz.), very good to excellent at higher rates on 
other crops

Fusarium wilt 2- to 8-oz. drench Good to very good

Fusarium stem rot 10-oz. sprench Very good on holiday cacti

Gliocladium (pink rot on palms) 10-oz. stem spray Very good

Mycocentrospora leaf spot 5-oz. spray Excellent

Myrothecium petiole rot 8-oz. sprench Excellent

Phytophthora aerial blight 8- to 16-oz. spray Excellent

Phytophthora root rot 8- to 16-oz. drench Very good to excellent (12-16 oz.)

Powdery mildew 4- to 16-oz. spray Good to excellent (not as effective on rose as other hosts)

Pythium root rot 8- to 16-oz. drench Good

Rhizoctonia damping-off and cutting rot 21⁄2- to 4-oz. drench,  Very good on seedlings (21⁄2-4 oz.) and 
12-oz. sprench, 8- to 16-oz. sprench good to excellent on cuttings (12-16 oz.)

Rust 2- to 16-oz. spray Very good to excellent as a preventive (2-8 oz.), some as an 
eradicant (8-16 oz.)

Scab (Sphaceloma) 4-oz. spray Excellent

Sclerotinia blight 12- to 16-oz. sprench Very good

Figure 3. The above-referenced trials evaluating the performance of Insignia (pyraclostrobin) on various diseases were performed at Chase Research Gardens between 2002 and the present.

Fusarium wilt (corm rot) on cyclamen.
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