
Mike and I have been all over since 
we started the new business.    Our most 
recent trip was to attend the Society of 
American Florist’s Pest Management 
Conference held February 16-18 in 
Orlando, Florida. At the opening 
r e c e p t i o n , B u g L a d y, S u z a n n e 
Wainwright-Evans, broke out a package 
of fake mustaches.  Mike is flanked 
above by Arden Bull (left, NuFarm) and 
Chris Hayes (right, BioWorks).   

The breakout sessions focused on new 
problems from insects  and mites to 
weeds  and finally diseases.  Margery 
Daughtrey (Cornell University), David 
Norman (University of Florida) and 
Aaron Palmateer (University of Florida) 
shared the stage for new diseases.  Both 
Aaron and Dave reviewed serious new or 
newly emerging diseases caused by 
Phytophthora (black spot on Spathiphyllum - 
top right)  and bacteria like Xanthomonas 
(water-soaked spot on Ficus elastica - 
bottom, left-at arrow). They also brought 
a great array of sample plants for a short 

hands-on session.  The photo in the 
middle shows too disease enthusiasts 
snapping some pictures (Cristi Palmer - 
IR-4 Project, left and Nancy Rechcigl - 
Syngenta, right).  

Dave has worked extensively on 
Phytophthora diseases on tropicals 
adding a lot to the knowledge about 
what will control them best under the 
severe disease pressure often found in 
tropical climates.  His proceedings 
article listed the following as effective 
against foliar Phytophthora diseases: 
Adorn,  Disarm O, Micora (not 
registered yet), Orvego (not registered 
yet), Segway and Stature.  

Aaron works  at the TREC in 
Homestead Florida.   He has been 
really involved in a couple of new 
diseases including the Xanthomonas 
leaf spot/blight that caused a severe 
loss  in Ficus elastica in southern Florida 
in 2010.  Some of the products listed 
in their proceedings article for bacterial 

outbreaks  are:   Cease, Companion, CuPro 
TNO, Phyton 27, Protect and Regalia.  
Several of these are biological controls 
(Cease and Companion)  or biopesticides 
(Regalia).   While they can be helpful in a 
rotation with a copper product (CuPro 
TNO or Phyton 27) or mancozeb (Protect) 
they have not been as helpful in my trials.  

One of the worst outbreaks of a “new” 
disease is  downy mildew on impatiens.  
Margery discussed the history of the 
disease including the worst outbreak that 
occurred in the fall of 2011.   Trials on this 
downy mildew have been conducted by Dr. 
Colleen Warfield (Ball Horticultural).  She 
found the best control was achieved with 
Adorn, Disarm O, FenStop, Heritage (plus 
Capsil), Orvego (not registered yet), 
Protect,  Segway,  Stature and Vital.  Her 
work showed poor control with Aliette on 
this  downy mildew disease.  Although she 
had very good results with Subdue 
MAXX, this  fungicide has been ineffective 
in the United Kingdom where resistance 
developed quickly.
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Rust on Hypericum

I have reviewed everything I can find on day 
lily rust control specifically.  We have only 
done one trial on it so I am depending on the 
work done in the southern US over the past 9 
years.  There were no trials that compared all 
of the fungicides together but most of what 
you are using has been tested.  Many of the 
trials evaluated the ability of the products to 
prevent rust as well as their ability to eradicate 
it.  The overall best preventative products were 
Daconil Ultrex (1.4 lb/100 gal) and Heritage 
(4 oz/100 gal) (up to 14 days before an 
infection). This means they would last a long 
time on the leaf surface and still prevent 
disease is spores fell onto the leaves.  Since 
you have active rust, this information is not as 
useful as what will work to eradicate the 
disease after it starts.  In this case,  Daconil 
Ultrex failed to be effective but Heritage 
remains excellent for up to 5 days after an 
infection has started.  Banner MAXX and 
E a g l e a r e m o d e r a t e l y e f f e c t i v e a s 
preventatives (5 days before infection) and 
eradicants (5 days after infection).  

Our single trial actually compared Heritage to 
Pageant (both with Capsil at 4 oz/100 gal).  
The plants were severely infected with rust 
when we started and we sprayed the products 
three times on a weekly interval.  The table to 
the right shows the results.

Comparison of 
Heritage and Pageant 
for eradication of 
daylily rust.

Disease was rated from 1 = none 
to 5 = dead.  Numbers in the same 
column followed by the same letter are not 
statistically different. 

Daylily Rust Control 
Review

Treatment Rate/100 gal. Disease 
severity
6-24-09

Disease 
severity
6-29-09

Disease 
severity
7-6-09

Water
Inoculated

     ----- 2.3 b 2.7 b 2.4 c

Heritage and
Capsil

4 oz and
4 oz

1.3 a 1.7 a 1.3 ab

Pageant and
Capsil

18 oz and
4 oz

1.7 ab 1.6 a 1.2 a

You can see that they were more or less equal although Heritage appears to 
have been a little more effective after a single spray.  The biggest difference 
would be the rates of the products used with over 4 times that rate for Pageant 
as for Heritage. 

Other trials showed that Heritage is a little more effective than Insignia and 
both are a little more effective than Compass O.  Using a higher rate on a 14 
day interval is the same as a lower rate on a 7 day interval. This was a 
preventative trial so it is important that you use the higher rate on a 7 day 
interval.  Next crop, try using Daconil Ultrex preventatively alternated with 
Banner MAXX or Strike and Heritage.  This could be on a 14 day interval.   
By the way - mancozeb products are very good in preventing rust and more or 
less ineffective in curing them.

Hypericum is often infected with rust caused by Uromyces 
triquetrus.  Plants were sprayed with the fungicides every 
week starting on 5 December 2011 and ending on 23 
January 2012.  The first disease rating actually occurred on 
20 January. The need for weekly sprays is partially due to 
the fact that disease conditions are not always predictable 
and the fungicide must be there before the spores and 
conditions are present.  In this case it took over 6 weeks to 
see any pustules.  It was rather shocking to see how fast the 
plants had an average of 13 pustules to an average of 87 
pustules a week later.  

We saw some stunting with such an intense use of the sterol 
inhibitors.  These included Armada (contains the ai in Strike 
- triadimefon), Strike and Torque.   Compass O (strobilurin) 
did not cause any stunting.  Each fungicide treatment was 
highly effective in preventing rust.   There were a few 
pustules with Compass O, Strike and Torque but all rates of 
Armada were 100% effective.  Rotate between MOA groups 
for rust diseases to reduce possible PGR effects. 

TRT RATE/
100 GAL

HEIGHT 
(CM) 
1-27-12

# 
PUSTULES 
1-27-12

# 
PUSTULES 
2-3-12

Water 
control

----- 35 c 13 b 87 b

Armada 
WDG

3 oz 20 b 0 a 0 a

Armada 
WDG

6 oz 17 ab 0 a 0 a

Armada 
WDG

8 oz 15 a 0 a 0 a

Compass O 4 oz 34 c 2 a 2 a

Strike 2 oz 20 ab 0.2 a 1 a

Torque 8 oz 18 ab 0 a 0.3 a



Aphid Transmission
Aphids are able to transmit over 300 
plant viruses including cucumber mosaic 
virus (CMV) and about 100 different 
members of the potato virus Y group, 
known generically as potyviruses. CMV 
can infect over 900 plant species, while 
most potyviruses have more limited host 
ranges. Usually the aphids are able to 
transmit these viruses almost 
immediately after feeding on infected 
plants, but unlike the tospovirus/thrips 
relationship described above, they lose 
the ability to transmit the virus after just 
a few minutes or hours and must 
reacquire virus particles to continue to 
transmit them. Tobacco mosaic virus 
(TMV) is not classically vectored by any 
insect through feeding. However, it has 
been shown that this readily 
mechanically transmissible virus can be 
transmitted by aphids that walk on 
infected leaves and pick up virus 
particles on their legs, then fly to new 
plants and move around on the foliage, 
thus inoculating these plants with

TMV. Outbreaks of large numbers of 
aphids are somewhat rare inside 
greenhouses, but field crops or outdoor 
nursery crops face more of a threat from 
viruses transmitted by aphids.

Whitefly Transmission            
Whiteflies are also very efficient vectors 
of about 115 plant viruses. Common 
vectors are greenhouse whitefly 
(Trialeurodes vaporariorum) and 
silverleaf whitefly (Bemisia argentifolii 
[= Bemisia tabaci B- biotype]). 
Fortunately, most of these viruses affect 
mainly vegetable crops, but as it 
becomes more common to grow 
tomatoes and peppers alongside 
ornamental plants, we may start to see 
more problems in our industry. Whitefly 
transmission varies with the insect 
species and the virus, but generally they 
are able to acquire the virus at the 
nymph and adult stages in as little as an 
hour, and then they can transmit the 
virus for days or weeks. As with thrips, 
the increase in pest infestations and the 
development of pesticide-resistant. 

There are many reasons to control insect 
populations in plant production facilities, 
not only to prevent damage from the 
insects themselves, but also to avoid 
subsequent infection by viruses. Further, 
although this article focuses on insect-
transmitted virus diseases, there have 
been several reports of viable spores of 
fungal and oomycete plant pathogens 
(e.g., Fusarium, Verticillium, 
Thielaviopsis, Pythium and 
Phytophthora) being ingested and moved 
by such insects as shore flies and fungus 
gnats, common greenhouse invaders.

Thrips Transmission                         
Two of the most common virus diseases 
facing greenhouse operations today are 
members of a virus family collectively 
called the tospoviruses: impatiens 
necrotic spot virus (INSV) and tomato 
spotted wilt virus (TSWV). INSV is more 
prevalent in ornamentals, while TSWV is 
more often found in vegetable crops. 
However, both viruses can infect 
hundreds of different plant species, and 
plants with mixed infections of both 
viruses are not uncommon.The need for 
accurate diagnosis is the only way to use 
the most effective product for the disease. 
You could also use rotation or tank-
mixing for a broader approach.These 
tospoviruses are moved by vegetative 
propagation of plants and can be 
mechanically transmitted, but by far the 
most important mode of transmission is 
by thrips. The prevalence of western 
flower thrips, Frankliniella occidentalis, 
in California has helped lead to an 
increase in the incidence of these
viruses. The insect vector-virus 
relationship is quite complex in that only 
the juvenile larval stages of thrips can 
acquire the viruses (the first instar is 
primarily responsible, the second instar 
acquires rather inefficiently). Juvenile 
larval stages that acquire the disease must 
then undergo their non-feeding pupal 
stages and emerge as adults before they 

can transmit the viruses to new plants. 
The entire progression takes about 1 to 
2 weeks from egg to adult, depending 
on temperature. Once acquired in this 
manner, the adults can transmit the 
viruses for the rest of their life span 
(about 30 to 35 days), although adults 
do not pass the virus through to their 
eggs. Interestingly, adults that have not 
acquired the virus that feed on infected 
plants cannot transmit the viruses to 
new plants, even though the virus may 
be detected within the insects 
themselves.

Therefore, virus management depends 
greatly on thrips management: if thrips 
reproduction can be prevented, 
juveniles will not be available for virus 
acquisition, and viruliferous adults 
(those able to transmit the virus) will 
not be produced. Fine mesh screening 
for thrips exclusion on greenhouse 
vents and other openings can prevent 
thrips that have obtained INSV and/or 
TSWV from weeds or field crops 
outside from entering the facility and 
inoculating plants. A good scouting 
and trapping routine for thrips 
detection and chemical application and 
rotation schedules for thrips control 
round out an integrated management 
program. There are easy-to-use 
“dipstick” type detection systems (fig. 
3) available for INSV and TSWV that 
take only 5 to 10 minutes to get a 
result (e.g., Immunostrips from Agdia 
Inc., Elkhart, IN). If these viruses are 
an ongoing problem in your facility, 
you may consider adding this type of 
early detection system so infected 
plants may be identified and discarded 
before virus spread can occur.

Insect-transmitted plant virus diseases 
by Deborah M. Mathews

Dr. Deborah M. Mathews is Extension 
Plant Pathologist at the University of  
California at Riverside.  This article 
was originally published in the UCNFA 
newsletter (Fall 2011 - Vol. 15 issue 3).



Early (above)  and 
advanced (right) signs 
of  Fusarium crown rot 
on Cymbidium orchid

In 2011, I had a great opportunity to 
work with an orchid grower on a Fusarium 
problem.  The grower was losing a lot of 
plants to a Fusarium crown rot despite 
weekly fungicide applications through the 
irrigation system.  He was even using 
many of the products I would have 
suggested as the best to help control 
Fusarium based on doing trials for the past 
30 years on this very tough plant 
pathogen.  Weekly losses were in the 
range of 0.5-1.5% on different crops 
(different ages and container sizes).  This 
might not sound like a lot but losing 
0.5-1.5% every week rapidly adds up to 
big financial losses.  

During our visit I suggested a variety 
of cultural controls including spacing, 
finding a better draining potting medium if 
possible, discontinuing overhead irrigation 
and  using a sanitizer (like KleenGrow)  
around the area when an infected plant 
was removed.   These methods were for 
one reason or another not feasible.  Finally, 
I also suggested changing the rate and 
interval for the fungicides.

After 3-4 months, the grower sent me 
the mortality rates for the same set of 
crops.  We were both really pleased to see 
that they had dropped to less than 0.5%  in 
the crops.  I was actually shocked!

So  what did I tell the orchid grower 
to change?  His original program was a 
combination of Daconil Ultrex (2.25 oz/
100 gal), Heritage (1 oz/100 gal) and 
Medallion (1 oz/100 gal).  This was  
applied through chemigation every week. 
We have seen the best efficacy for 
Heritage or Medallion when used on a 3 
week interval at 4 oz/100 gal.  The data 
showed that using the higher rate less 
often was far more effective.  

I went one step further and using 
some old fungicide prices (2010), the cost 
per week of the original ineffective 
program was $77/week. The cost of the 
new program was only $39/week.  Not 

Orchid losses due to Fusarium - before and 
after (week 39). 

Making Your Fungicide 
Dollars Work for You

only was the program more 
effective, it was only 50% the cost of 
the original fungicide program.

I spend a lot of time telling 
growers to use the right rate on the 
right interval of the right product and 
the results will be optimized.   I 
rarely, however, have such a 
stunning example of this practice.

Fusarium leaf  blight on 
Oncidium (left) and 
Phalaenopsis (above). 
Cymbidium orchid
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I averaged % losses 
for 6 crops at each 
week shown.  They 
ranged from 0 losses 
to 1.9% losses in any 
given week.  The new 
program started on 
week 40 (arrow).



Evaluation of  Fungicides for 
Downy Mildew on Rose
Dr. Kelly Ivors, NCSU

Leaf  drop is a 
typical symptom 
of  rose downy 
mildew and can 
occur very quickly

Kelly Ivors (Associate Professor of Plant 
Pathology at North Carolina State 
University) recently sent me a copy of a 
trial she ran in 2011 for control of downy 
mildew on rose.  The report is included 
here.

Seven treatments, each consisting of six 
single-plant replications, were evaluated 
for managing downy mildew on rose.  
Rose cuttings were rooted on 3 Jul, and 
transplanted 4 Aug in 4-in plastic pots 
filled with a soilless mix at the Mountain 
Horticultural Crops Research and 
Extension Center in Mills River, NC.  
Plants were allowed to establish for 
almost 3 months prior to the fungicide 
trial, which commenced on 26 Oct.  

All treatments were applied as a foliar 
spray using a hand-pump sprayer, except 
for the Subdue MAXX application, 
which was applied as a 1.0 fl oz drench.  
Eight hours post-treatment on 26 Oct, 
plants were spray-inoculated with 
approximately 5 ml of a suspension 
containing Peronospora sparsa 
sporangiospores (75,000 spores/ml) 
excluding the non-inoculated control 
plants.  On 27 Oct, individual plants were 
subsequently placed in clear food storage 
boxes that were misted with distilled 
water to maintain humidity, and then 
randomized within the incubator [15 hr 
light cycle (23°C) and 7 hr night cycle 
(16°C)].  

On 7 Nov (12 days post inoculation), the 
entire foliage of each plant was harvested 
and rinsed with distilled water; this 
rinsate was collected and stored at 7°C 
until quantified.  The total number of 
spores per plant was calculated by 
averaging the haemocytometer counts of 
sporangiospores from ten subsamples 
pulled from each vial of rinsate.  The 
number of fallen leaflets from each plant 
was also recorded when the foliage was 
harvested. 

Phytotoxic symptoms were not observed 
for any of the treatments.  All treatment 
plants produced significantly less 
amounts of sporulation compared to the 
inoculated non-treated control plants, 
except for plants that received the 
Subdue MAXX drench. Adorn-treated 
plants (any of the three treatments) were 
significantly better able to retain their 
foliage.  

Kelly Ivors

TREATMENT % OF SPORES PRODUCED 
COMPARED TO 
CONTROL

NUMBER 
DROPPED 
LEAVES

Noninoculated control 0 b 0 b

Inoculated control 100 a 12.2 a

Adorn (1 oz/100 gal) and 
Daconil (22 oz/100 gal)

3.0 c 0 b

Adorn (2 oz/100 gal) and 
Daconil (22 oz/100 gal)

5.2 c 0 b

Adorn (4 oz/100 gal) and 
Daconil (22 oz/100 gal)

1.2 c 0 b

Heritage (3 oz/100 gal) 59.2 b 7.2 a

Subdue MAXX drench (1 
oz/100 gal)

97.2 ab 12.0 a

Kelly’s results were very interesting to see.  The Adorn label requires  mixing it with 
another product in a different mode of action group for resistance management.  In 
this case, Kelly chose Daconil which is used on some vegetable crops for downy 
mildew control.   The results showed that even with the lowest rate of Adorn (1 oz/
100 gal) excellent prevention of rose downy mildew was achieved.  Results with 
Heritage were intermediate in terms of spore prevention but the product was not 
effective in preventing leaf drop.  Other trials on rose downy mildew have shown 
relatively poor results with strobilurins like Heritage.  Stature SC, Segway and 
Aliette have  has given more reliably good results on this crop than many other 
fungicides.    Be sure to always rotate between MOA groups and follow all label 
instructions to reduce chances of resistance development in any downy mildew 
situation.   Finally, since not all downy mildew diseases are controlled with the same 
fungicides equally, be sure to know what works on your specific crops.  



Stockosorb Reduces Water Use

Flowers Canada Next

649 E. Cottonwood St., Suite 1
Cottonwood, AZ 86326

(928) 649-0400
www.chaseagriculturalconsultingllc.com

QUESTION:
Does using Stockosorb allow use of less water without reducing crop 
quality 
Geranium, chrysanthemum and rose liners were planted in potting 
medium with and without Stockosorb 660.  

CONCLUSIONS:
Over the course of 10 weeks, plants were watered as described and rated 
for height and top grade monthly.  Mums and geraniums were generally of 
lower top grade and height when watered “as needed” than when 
watered on a weekly schedule.  Roses were also of lower quality when 
watered as needed compared to a weekly schedule.  However, in this 
case, those planted in Stockosorb 660 amended medium had the same 
quality as those watered weekly.

These results indicate that employing Stockosorb 660 under conditions of 
low water availability can maintain plant quality in some crops but not in 
others.   We saw a similar trend in a trial we performed last winter.
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We started working with Stockosorb 
660 in the late winter of 2011 and 
completed our final trial just this 
month.  This project is being used to 
improve plant quality while reducing 
overall water use as well as 
maintaining a higher fertility in the 
containers.  The trial reported here 
was started at the end of November 
2011 and completed the beginning of 
February 2012.  We included roses, 
mums and geraniums as test crops.  

Our treatments were as follows:          
        Control-watered weekly
     
        Control-watered as needed            

         Stockosorb-watered      
 weekly
         Stockosorb-watered as 
 needed
Stockosorb was added at the rate of  
750 grams/cubic yard of Sunshine 
Mix No. 4.  We top-dressed pots with 
Osmocote Plus 18-9-12.  Plants were 
watered either once a week or as 
needed (50% less than weekly).  At 
nearly every rating, the yellow bars 
were lower than the red bars showing 
that Stockosorb was able to keep top 
grade of roses at the same level as 
plants watered twice as much (green 
or blue bars).  Plant height showed a 
similar trend.

As Ann mentioned earlier, since we started the new business…we’ve 
been flying (see photo at left).  Ann has really been putting the air 
miles in while I’ve been finishing the job of setting up our business, 
including all the legal mumbo jumbo. While Ann and I were on our 
way to Orlando, I was thinking, wow this is the first year we’ve not 
had a booth at SAF that I can remember.  In the coming year, we may 
or may not have a both at all the shows.  Since we’ve changed our 
business emphasis to more consulting, I will finally get to walk 
around more instead of being tied a booth. You WILL still see us at 
shows/seminars, if you have any questions/ideas please don’t hesitate 
to stop me and ask!  In the next several months, we have some ideas 
that we will be working on so stay tuned.                 Mike

http://www.chaseagriculturalconsultingllc.com
http://www.chaseagriculturalconsultingllc.com

