
About a week ago, I was one of the 
speakers at a BWI meeting in Broken 
Arrow, Oklahoma.  It was held in an 
interesting venue at the Bass Pro Shop.  
It is the only time I have every spoken 
below  schools of fish and sharks. It was 
also interesting to go somewhere that 
was hotter than Phoenix - 109F the day 
we were there.

My talk focused on new fungicides 
(since 2010) and when I started looking I 
was surprised to see how many new 
products have been registered in the past 
2 1/2 years.

Adorn (fluopicolide - MOA 43, 
Valent)

Affirm (polyoxin D - MOA 19, 
Cleary)

Camelot O (copper octanoate - 
MOA M1, SePRO)

Disarm O (fluoxastrobin - MOA 
11, OHP)

K l e e n G r o w ( q u a t e r n a r y 
ammonium - MOA nc, PACE 49)

Micora (mandipropamid - MOA 
40, Syngenta)

Orvego (ametoctradin and 
dimethomorph - MOA 45 and 40, 
BASF)

Palladium (cyprodinil and 
fludioxonil - MOA 9 and 12)

Regalia (extarct from fgiant 
knotweed - MOA nc Marrone)

RootShield Plus (Trichoderma 
harzianum and T. virens - MOA 44 
and ?, BioWorks) 

Torque (tebuconazole - MOA -3, 
Cleary)

Tourney (metconazole - MOA 3, 
Valent)

Veranda O (polyoxin D - MOA 
19,  OHP)

I gave a short quiz at the end of the 
talk based on product labeling and 

how they can best be used.  Over the next 
two months, I will focus on some of the 
special attributes of these newest  
fungicides including:

1. Vegetable and herb use sites.
2. Organic labeling.
3. Products with two ingredients.
4. Tank-mixing requirements.
5. Downy mildew and Phytophthora 

only as target diseases.
6. Use site - greenhouse vs. nursery 

and landscape.

I will also give you a table at with other 
important features of these products 
including REI, safety and how to 
incorporate them into a rotation 
program. 

The answer to the first question - 
“Which products are labeled for use on 
some herbs and vegetables?

Affirm and Veranda O
Camelot O

Regalia
RootShield Plus

Micora

Stay tuned for next month!
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“which products 
are labeled for use 
on some herbs 
and vegetables?”



Longterm Daylily Rust Control
Daylily rust has been researched quite 
extensively over the past 8 or 9 years.  It has 
received most attention by the University of 
Georgia scientists  I found these two trials 
on an IR-4 summary of trials performed 
between 2001 and 2011 prepared by Ely and 
Palmer.  Neither of the trials presented here 
were performed with IR-4 funding but they 
were originally published in Fungicide and 
Nematicide or Plant Disease Management 
Reports.
 
The first trial was performed in 2004 not 
long after daylily rust was introduced into 
the US and spread throughout the country.  
The products (listed in the table to the right) 
were applied weekly for a total of four 
applications during the late winter/spring. 

Disease severity was moderate during the 
trial with 13 pustules per 2 inch leaf section.  
The best control of rust was seen with 
Heritage (2 oz/100 gal)/Nu-Film or Insignia 
(2 oz/100 gal).  All products were 
statistically equal and provided significant 
control.

The second trial I am describing here was 
also performed in Georgia.  In this case, 
Buck sprayed plants the same day as 
inoculation or 7, 14 or 21 days earlier.   All 
fungicides (graph below) provided excellent 
control when applied the same day as 
inoculation (not shown).  Trinity 
(triticonazole - not currently labeled for 
ornamentals) provided some control but by 
14 days it was not significantly better than 
the untreated control.  In contrast, both rates 
of Insignia (pyraclostrobin) and Pageant 
(boscalid and pyraclostrobin) provided 
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Active daylily rust appears as bright orange pustules on leaf underside 
(left).  When the rust has been sprayed with an effective fungicide, the 

pustules lose their range color and appear like tan scars (right).

Effect of timing on efficacy of three fungicides for 
prevention of daylily rust (Buck, University of Georgia, 2007).

TREATMENT OZ/100 
GAL

# SPOTS/
LEAF

untreated ----- 13 c

Insignia 2.00 1 a

Compass 1.00 3 ab

Compass 2.00 3 ab

Daconil Ultrex 22.00 4 ab

Heritage 2.00 0.5 a

Kocide 2000 12.00 5 ab

Cease 2.00 6 ab

Strike 2.00 3 ab

excellent control of daylily rust 
up to 21 days. 

It is clear that applying the 
right product for disease 
prevention can influence not 
only the level of control but 
also the longevity.   The right 
product applied once at the 
right time can actually be the 
most cost effective choice.   
Applying fungicides weekly 
can be very effective but also 
more costly (materials and 
labor) and you take chances on 
phytotoxicity every time you 
spray.  Be sure to keep these 
factors in mind when you 
decide to buy a less expensive 
fungicide that may have higher 
residue, have a shorter interval 
or be more likely to cause plant 
damage.

Efficacy of fungicides on daylily 
rust (Williams-Woodward, Univ. of GA, 

2004).



Soft rot of orchids (and many other 
ornamentals) is almost impossible to 
control with bactericides.   The IR-4 
program supported trials for several years 
on experimental bactericides on a wide 
range of ornamentals including soft rot on 
orchids caused by Erwinia chrysanthemi.  
We performed a few trials in California 
with IR-4 and also PACE 49 (makers of 
KleenGrow).  Other trials were completed 
by Dr’s. Norman (Mid Florida Research 
and Education Center) and Palmateer 
(Tropical Research and Education Center).  

There were up to four trials performed on 
a variety of experimental bactericides 
during the course of the study.  I present 
the overall results in the table below.  

PRODUCT # 
TRIALS

EFFICACY

Acibenzolar 4.00 very good to 
excellent in 
one trial and 
none in three

Cease and 
MilStop

1.00 excellent

CG100 3.00 some in one 
trial and none 
in two

Citrex 4.00 very good in 
one trial and 
none in three 

Copper 
Count N

1.00 excellent

CuPRO 2.00 excellent

HM0736 3.00 excellent, 
some and 
none

Kasumin 4.00 excellent in 
one trial and 
none in three

Regalia 3.00 some in one 
trial and none 
in two

Taegro 4.00 some in one 
trial and none 
in three

I would describe the experimental 
products in detail if any of them had 
worked consistently but only copper 
products gave consistently excellent 
prevention of soft rot on orchid.   These 
results were pretty disappointing but 
unfortunately not unexpected.  Some of 
the products have given more impressive 
results on bacterial leaf spots 
(Xanthomonas and Pseudomonas).

The single trial we conducted on orchid 
soft rot for PACE 49 is shown in the 
graph below.  

The following treatments were included:
Noninoculated control
Inoculated control
Agri-Mycin - 8 oz/100 gal
Camelot - 16 oz
Camelot and KleenGrow - 16 and 6 oz
KleenGrow - 6 oz
Kocide 3000 - 16 oz
Kocide 3000 and KleenGrow - 16 and 6 
oz

Products were applied weekly starting 
before inoculation with E. chrysanthemi.   
The results showed that while all 
products reduced severity of soft rot 
somewhat only KleenGrow (6 oz/100 
gal) provided statistically significant 
control in this trial.  There have been 
reports of similar control of soft rot on 
bromeliads with KleenGrow

The best control of Erwinia would be 
first to scout and remove all symptomatic 
plants.  Then if you wish to spray 

hat bacteria are known for

Control of  Erwinia Soft Rot on Orchids

Soft rot on Oncidium (above) and 
Phalaenopsis (below)

Efficacy of  experimental 
bactericides in IR-4 trials
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Efficacy of  KleenGrow in preventing soft rot on 
Oncidium orchid

consider Agri-Mycin, copper and 
KleenGrow in an alternation.  You 
must remember that bacteria like 
Erwinia are well able to become 
resistant to copper and to antibiotics 
like Agri-Mycin.  Alternating or tank-
mixing is the best way to delay or stop 
resistance development and maintain 
product efficacy.



Disease Sightings Thyronectria 
Canker on 

Honeylocust 

The Gleditsia (honeylocust) disease that 
appears to be the most common is a 
canker caused by Thyronectria austro-
americana.  A few other fungi are 
sometimes recovered from plants with 
these symptoms but they are far less 
likely than the common one named 
above.  The symptoms are consistent 
with images and web descriptions I could 
find.  The trees may develop symptoms 
of leaf yellowing and branch death and 
when cankers form on young trees near 
the soil-line the trees are girdled and die. 
The cankers can show rough bark, cracks 
and sometimes the wood below shows 
dead areas.  Much of the literature states 
that the wood infection is often 
yellowish.  The damage shown in the 
cross-section below may in fact be due to 
another fungus like Nectria.  

I did some online research on this disease 
and have the following summary points 
based on research done all over the US 
about 20 years ago.  Apparently nobody 
is currently working on this-or at least 
they have not been publishing.  

Wounds tend to stay susceptible to 
infection for 7-14 days after they are 
made regardless of the time of year.  If 

plants become wounded after a 
windstorm or pruning it might be a good 
idea to treat them as soon as possible 
with a fungicide.  We did some work at a 
container nursery in California a couple 
of winters ago showing that even 
monthly applications of Medallion or 
Heritage greatly reduced damage due to 
the closely related Nectria canker on elm.  
The trial was run from November 
through April.

There are some differences in 
honeylocust cultivar sensitivity but since 
most of the work is pretty old they may 
no longer be important cultivars.  In one 
study in Illinois, most cankers formed on 
‘Sunburst’ with less on ‘Moraine’ and 
‘Skyline’ and the least on ‘Imperial’, 
‘Holka’ and ‘Shademaster’.  They also 
found that there were more cankers 
formed in a September or November 
infection than in May or July presumably 
due to the speed with which the tree 
responded and walled off the infection.  
That makes protection in the fall really 
important.  The fungus itself is pretty 
tolerant of a wide range of temperatures 
but grows fastest between  82-90F.    

In a Kentucky study, the largest cankers 
formed on ‘Sunburst’, ‘Shademaster’ and 
‘Rubylace’, with ‘Imperial’ variable and 
‘Skyline’ and ‘Trueshade’ having the 
smallest cankers.  They found no 
correlation with borer activity and 
canker. 

In conclusion, try to protect the trees 
with fungicides like those we tested on 
elm during the fall and winter and 
minimize damage to the trees if possible.  

Oklahoma - Apple scab
I saw apple scab recently on a trip to 
Oklahoma.  The disease is caused by 
Venturia ineaqualis.   The literature says 
that Eagle (sterol inhibitors) and 
strobilurins work best.  

Unfortunately, you cannot use Heritage 
on apples since some of them have a bad 
reaction to it.  You could use something 
else in the strobilurin group such as 
Compass or Pristine.   

Texas - Pythium on mums

Pythium root and stem rot was found on 
the mums.  I suggested using Subdue 
MAXX combined with Heritage as a 
drench followed two weeks later a 
Medallion sprench.  

The Heritage and Medallion were 
included to combat possible Fusarium 
which is very common on mums grown 
outdoors. Two weeks after the Medallion 
a Segway OR Terrazole 35WP  drench 
might be a good idea.

Arizona - bacterial scorch
We have many Chitalpa trees planted 
throughout the Southwest and I have 
been watching bacterial leaf  scorch 
defoliate many of  them.  The disease is 
similar to Pierces disease and is spread 
via leaf  hoppers.  However, in the 
Southwest the vector insect is apparently 
not found and only the use of  infected 
cuttings makes the problem continue. 



Research Reports
Veronica Rust 

Control
In 2011, Kirk in
Michigan reported
on a trial to control 
rust on Veronica. 
The results are
shown in the table
below. All products
were very effective in preventing this 
rust during the trial.  Acibenzolar is an 
experimenal product that is being 
developed by Syngenta. It is an SAR 
(systemic acquired resistance) chemical.  
In this case it gave good but not 
excellent control.

Optimal control was seen with the sterol 
inhibitors (Armada, Banner MAXX, 
Eagle, Tourney and Trinity) as well as 
the strobilurins (Armada, Compass O 
and Heritage).  As you can see Armada is 
a combination of active ingredients 
(trifloxystrobin and triadimefon).  
Prostar (flutolanil)and is very good to 
excellent on diseases caused by 
basidiomycetes including rust fungi, 
Rhizoctonia spp. and Southern blight 
(caused by Sclerotium rolfsii).  

Numbers in the same column followed 
by the same letter are not statistically 
different. 1=no disease and 5=severe 
disease.

Palmateer (TREC - University of 
Florida) conducted an IR-4 trial in 
2011 for control of Fusarium stem rot, 
(caused by F. solani).  This is  a 
common disease in Florida as well as 
some parts of Texas and California 
where tropical plants are widely 
produced.    The plant used was 
Dracaena deremensis ‘Janet Craig’.  
The products were applied as 
sprenches with the exception of 
acibenzolar (drench). The 14 day 
treatments were applied four times .
TRT OZ/100 

GAL 
INTERVAL

% 
DISEASE

Noninoc ----- 13 cd

Inoculated ----- 69 a

3336 F 12 oz/21day 5 d

Acibenzolar
(drench)

0.25 oz/
21 day

37 b

RootShield 
Plus

6 oz/14 day 12 cd

Compass O 2 oz/14 day 36 b

Heritage 4 oz/28 day 3 c

Medallion 2 oz/21 day 23 bc

Palladium 4 oz/14 day 17 cd

Tourney 1 oz/14 day 18 cd

Trinity 6 oz/14 day 18 cd

Optimal control was achieved with 
3336 or Heritage.  Other products 
were somewhat effective but less than 
these two.  The Medallion rate I have 
found most effective is 4 oz.  In my 
research on Fusarium, I have also 
found that applying even effective 
products too frequently or at too high 
a rate actually makes disease worse.   
Aaron’s work seems to show a similar 
trend with Tourney and Trinity were  
less effective at higher rates (data not 
shown).

Phytophthora Root 
Rot on Gerbera

Hausbeck and Glaspie (MSU) reported 
on a trial conducted in 2008 for control 
of Phytophthora root rot on Gerber 
daisy caused by P. drechsleri. 

They tested a number of products 
applied as drenches:

Heritage - 0.9 oz/100 gal
Heritage - 1.8 oz
Terrazole 35WP - 10 oz
Micora - 8.2 oz
Adorn - 1 oz
Adorn - 2 oz
Stature DM - 6.4 oz
Biophos - 2%
FenStop - 14 oz
Alude - 12.85 oz
Subdue MAXX - 1 oz

Products were applied once only three 
days after the inoculation took place.  
Final ratings of % plant death were 
made 4 weeks after the inoculation.

All of the products provided excellent 
(100%) prevention of plant death 
except the Alude which gave only 50% 
control compared to the inoculated 
controls (67% dead).  Plant health and 
phytotoxicity showed that none of the 
products damaged the Gerber daisies in 
this trial.

This work shows the many effective 
choices you have when combating 
Phytophthora diseases.  The products 
represent many MOA groups from 
MOA 11 (FenStop and strobilurins like 
Heritage) and MOA 33 (phosphonates 
like  Biophos and Alude).   Older MOA 
groups like Subdue MAXX (MOA 4) 
and Terrazole (MOA 14) remain 
effective as well as and the newest 
MOA groups including Adorn 
(fluopicolide MOA 43) and Micora 
(mandipropamid) and Stature which are 
both MOA 40.  ROTATE!!!

Fusarium Stem Rot 
on Dracaena

 Numbers in the same column followed 
by the same letter are not statistically 
different.

TREATMENT OZ/100 
GAL

% RUST

Noninoculated ----- 11 c

Inoculated ----- 44 a

Acibenzolar 0.25 21 b

Armada 3.00 4 de

Banner MAXX 8.00 1 f

Compass O 4.00 2 ef

Eagle 12.00 1 f

Heritage 0.90 16 bc

Heritage 4.00 1 ef

Prostar 6.00 1 f

Tourney 2.00 2 ef

Trinity 4.00 6 d
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        Well..for those of you who have heard me say stay tuned for our YouTube channel, 
we now have a channel and currently have two videos on it...Wow!!

You can find us on YouTube@Chaseagricultural

I am currently in the process of putting a few more on it as well including a recent 
visit to Crop Inspection Services in Valley Center, CA.  Let us know what you think. 

As with all our past photo images being in High Resolution, all of our videos will be 
done in HD.   As always we will strive to give you the best possible resolution 
making your viewing and subsequent use optimal. We plan on having upwards of 20 
videos by the end of the year including diagnostic topics, training 
and updates on control strategies for seasonal or new problems. 

Ann & I are now in the Arizona monsoon weather, the usual 
thunder & lightening storms along with all the flash flooding, 
good time to stay inside and write!
Mike

This is the first line of defense in the battle against disease in 
the greenhouse or nursery.  Many diseases can be avoided all 
together if a thorough and consistent sanitation program is in 
place.  It is important that everyone in your business 
understands the ways diseases spread and the ways they can 
stop them.  Stopping disease before it becomes established is 
critical.  Some of the steps that can be taken to keep the 
greenhouse or nursery “clean” are described here.

There are many aspects of sanitation depending on who is 
describing it.  I have found that some extension articles include 
cultural and physical controls outside of what I would call 
sanitation in the strictest sense.  I will be defining sanitation to 
include “cleaning” with physical and chemical means.  It can 
include cleaning the greenhouse, pots and flats or cleaning 
seeds or other plant propagules.  Often the best method of 
sanitation is not a single approach but relies on a combination 
including physical and chemical means.

Cleaning the greenhouse/nursery
Physical cleaning - remove weeds (including moss and 
liverworts), volunteer plants, pet plants and potting media 
debris.  They harbor pests including bacterial and fungal 
pathogens.  They are very hard to clean since organic matter by 
its very nature disables many “oxidants” like bleach and 
chlorine dioxide.   Cleaning up spent flowers (even fallen 
petals) can be an important way to reduce disease spread.   
Petals are easily infected with Botrytis giving the pathogen  
entry into the leaves and stems of they fall on.  Using a blower 
may be one way to remove fallen petals on small flowers but 
hand picking if often the best method for larger flowers.  Be 
sure to remove senescent lower leaves as well since they also 
are easily infected with Botrytis. 

Discard un-salable plants immediately - These may be those 
that are infected or not salable due to poor quality or overage 
and they harbor many disease causing organisms.  It is never a 
good idea to hold them for any reason since they become 
clutter and take valuable production space and resources.  
Holding these plants until they can qualify for dumping is an 
ill conceived way to improve the weekly bottom line.

Sanitation for Diseases of  Ornamentals - Part 1 (OFA talk 2012)

Non-porous surfaces - Having the right surfaces is the first 
step.  Cleaning porous surfaces like wood and dirt (floors) 
makes your job much harder than using nonporous surfaces like 
metal, concrete and plastic.  Gravel is a sort of combination of 
porous and non-porous surfaces since rock may be easy to clean 
but gravel has a lot of crop and potting medium debris in it that 
is not easy to clean.  Capillary mats are also very hard to clean 
due to their ability to store water and everything that 
appreciates a wet, nutrient rich environment.  They can be 
treated with disinfectants between crops, although I have not 
seen any research to suggest where to start.

Heating -  Using heat to “steam” or treat flats and other 
containers and potting media is superior in some instances to 
using a chemical disinfestant.   This is sometimes used for 
ground beds in greenhouses - especially for cut flower crops.   
Research has shown that steaming is more effective in killing 
Fusarium spp. in soil than fumigation.  Steam is also used to 
treat heat resistant flats that are reusable.  Testing has shown 
that steaming is more effective in removing killing pathogens 
like Thielaviopsis than a chemical dip. 

Chemical cleaning - copper ionization, quaternary 
ammoniums, peroxy acids, chlorination, bromination, 
fumigation and ozonation.   The most common “disinfectants” 
used in our industry are based on chlorine - from bleach to 
chlorine dioxide, to peroxy acids (hydrogen peroxides) and 
quaternary ammoniums.  They have varying ability to “clean” 
benches, walkways, pots and tools.  Even the type of surface 
(wood, plastic or concrete can influence which product may 
work best.  Our trials have shown slightly better control of plats 
pathogens (Thielaviopsis and Fusarium) on wood, plastic and 
concrete when KleenGrow is utilized with Strip-It applied first.  
The product does appear to have residual control ability - 
especially on plant surfaces- which we have not seen with other 
disinfestants.

See next month for the rest of this overview

http://www.chaseagriculturalconsultingllc.com
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