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Abstract 
 
During 2008 and 2009, 14 products were tested through the IR-4 Program as foliar applications against 
four downy mildew pathogens (Table 1). Species tested included: Peronospora lamii, Peronospora sp., 
Peronospora sparsa and Plasmopara viburni. This summary also includes information offered by 
researchers to present a fuller picture on downy mildew efficacy. All products tested in the IR-4 protocols 
reduced incidence or severity of downy mildew in at least one experiment. Of the products not yet 
registered for downy mildew control, Adorn (V-10161) was effective for lamium downy mildew 
(Peronospora lamii) and downy mildew on snapdragon (Peronospora sp); BAS 651F provided good to 
excellent control of coleus downy mildew, lamium downy mildew (Peronospora lamii) and downy 
mildew on snapdragon (Peronospora sp); NOA 446510 performed well against lamium downy mildew, 
snapdragon downy mildew and coleus downy mildew; and Regalia exhibited good control of lamium 
downy mildew (Peronospora lamii), downy mildew on snapdragon (Peronospora sp), and Viburnum 
downy mildew (Plasmopara viburni) at the higher rate. 
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Introduction 
 
In 2008, IR-4 initiated a high priority project to determine efficacy of several fungicides on downy 
mildew pathogens so data can be obtained to support current and future registrations. This research was 
conducted during 2008 and 2009. This summary includes information garnered through the IR-4 
Ornamental Horticulture Program and research offered by researchers to present a fuller picture on downy 
mildew efficacy. These additional reports were published in Fungicide & Nematicide Tests (F&N) or 
Plant Disease Management Reports (PDMR). Tables containing these F&N reports have an asterisk (*) at 
the beginning of their titles and a citation in the footer. 
 
 
Materials and Methods 
 
During 2008 and 2009, 14 products were tested through the IR-4 Program as foliar applications against 
four downy mildew pathogens (Table 1). Species tested included: Peronospora lamii, Peronospora sp., 
Peronospora sparsa and Plasmopara viburni. Experiments relied on either natural infections or prepared 
inoculations. Treatments were applied either a few days before disease inoculation or immediately after 
inoculation. A minimum of four plants (replicate treatments) were required with most researchers 
exceeding this minimum. Disease severity and incidence were recorded at various intervals after initial 
application. Phytotoxicity was recorded on a scale of 0 to 10 (0 = no phytotoxicity; 10 = complete kill) at 
each rating date for any treatment exhibiting damage unrelated to disease. For more detailed materials and 
methods, including application rates for various products, please see Appendix 1: Protocols, along with 
the researcher reports in Appendix 3. 

Products were supplied to researchers by manufacturers. Five researchers were involved in IR-4 testing. 
For contact information and research locations, please see the list of researchers in Appendix 2. 

For all research data tables, product names have been updated where manufacturers have established trade 
names, and tables have been rearranged by product alphanumeric order. Where both inoculated and non-
inoculated checks were included in the experiment, the inoculated check appears last in the table with the 
non-inoculated check immediately preceding it. 

 

Table 1. List of Products and Rates Tested from 2008 to 2009. 

Product Active Ingredient(s) Rate(s) Tested Manufacturer 
Adorn (V-10161) 4FL 
(Presidio) 

Fluopicolide Foliar 1 fl oz per 100 gal 
2 fl oz per 100 gal  

Valent 

Aliette 80WDG Fosetyl-AL Foliar 2.5 lb per 100 gal Syngenta 
Alude Potassium phosphite Foliar 64 fl oz 

2.5 qt per 100 gal 
Cleary 

BAS 651 F  Foliar 11 fl oz per 100 gal 
13.4 fl oz per 100 gal 

BASF 

Captan 80WDG *  Foliar 1.5 lb per 100 gal  
Compass O WDG * Trifloxystrobin Foliar 1 oz per 100 gal 

2 oz per 100 gal 
4 oz per 100 gal 

OHP 

Daconil WeatherStik * Chlorthalonil Foliar 1 pint per 100 gal  
Disarm 480SC (TM-
473) 

Fluoxastrobin Foliar 2 fl oz per 100 gal 
4 fl oz per 100 gal 

Arysta 

FenStop Fenamidone Foliar 7 fl oz per 100 gal 
14 fl oz per 100 gal 

OHP 

Heritage 50WG Azoxystrobin Foliar 4 oz per 100 gal Syngenta 
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Product Active Ingredient(s) Rate(s) Tested Manufacturer 
Insignia 20W Pyraclostrobin Foliar 4 oz per 100 gal 

8 oz per 100 gal 
BASF 

Junction * Mancozeb + copper 
hydroxide 

Foliar 3.5 lb per 100 gal SePro 

Kocide * Copper hydroxide Foliar 2 lb per 100 gal DuPont 

NOA 446510 Mandipropamid Foliar 4 fl oz per 100 gal 
8 fl oz per 100 gal 

Syngenta 

Pageant 38WG Boscalid + pyraclostrobin Foliar 6 oz per 100 gal 
12 oz per 100 gal 
12.5 oz per 100 gal 
18.5 oz per 100 gal 

BASF 

Pentathlon * Mancozeb Foliar 0.8 qt per 100 gal Griffin 

Phyton 27 * Copper sulfate pentahydrate Foliar 0.25 fl oz Source 
Technology 
Biologicals 

Protect T/O * Mancozeb Foliar 4 oz per 100 gal Cleary 
Regalia 100SC Extract of Reynoutria 

sachalinensis 
Foliar 64 fl oz per 100 gal 

128 fl oz per 100 gal 
Marrone Organic 
Innovations 

SP2015 SP2015 Foliar 8 oz per 100 gal 
10 oz per 100 gal 
12 oz per 100 gal 

SePro 

Stature DM 50W Dimethomorph Foliar 9.6 oz per 100 gal 
12.3 oz per 100 gal 
12.8 oz per 100 gal 

BASF 

Stature SC Dimethomorph Foliar 6.12 fl oz per 100 gal 
12 fl oz per 100 gal 

BASF 

Subdue MAXX 2E Mefenoxam Foliar 1 fl oz per 100 gal 
2 fl oz per 100 gal 

Syngenta 

Vital * Potassium phosphite Foliar 4 pint per 100 gal Luxembourg 
Chemical 

Zerotol * Hydrogen peroxide Foliar 0.5 fl oz per 100 gal BioSafe Systems 
* Product not tested in an IR-4 sponsored experiment. 
 
 
Results 
Although these experiments were conducted over a wide time period and on several different species of 
downy mildew, there are some consistencies. With the exception of one experiment, Stature (either DM 
or SC) performed as good as or better than the other products. 
 
Lamium Downy Mildew (Peronospora lamii). 
During 2008 and 2009, Kirk studied the impact of several new products on downy mildew of lamium 
caused by Peronospora lamii. Products tested included Adorn, Heritage, Insignia, NOA 4461023, 
Pageant, Stature, and Subdue. 

In the experiment conducted in 2008, downy mildew developed slowly partially due to a long dry period 
during the experiment despite irrigation. The first applications were made to field grown lamium on June 
27, 2008. All treatments significantly reduced downy mildew in comparison to the untreated control at 
both evaluation dates (Table 2). The most effective treatment was Adorn 2SC (2 fl oz/100 gal) although it 
was not significantly different from the other products except Alude.All treatments exhibited increased 
vigor over the untreated control. 
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In the experiment conducted in 2009, downy mildew also developed slowly with first applications made 
to field grown lamium on August 6, 2009. All treatments significantly reduced downy mildew in 
comparison to the untreated control at all evaluation dates (Table 3). The most effective treatments at the 
first evaluation date included, NOA 44610 (4-application program) and BAS 651F 13.4 fl oz although 
they were not significantly different from programs less than 0.5% downy mildew. The most effective 
treatments at the second evaluation date included, NOA 44610 (4-application program) and BAS 651F 
13.4 fl oz although they were not significantly different from programs less than 5.5% downy mildew. 
The most effective treatments at the final evaluation date included, NOA 44610 (4-application program) 
and BAS 651F 11 and 13.4 fl oz although they were not significantly different from programs less than 
7.3% downy mildew. All treatments had significantly higher vigor than the untreated control 21 DAFA. 
Treatments with greater than 70.0% vigor scores had significantly higher vigor than the untreated control 
49 days after the final fungicide application (DAFA). 

No phytotoxicity was observed in either experiment. 

 

Table 2. Efficacy of fungicides on Downy Mildew of Lamium, Kirk, 2008. 

Treatment and Rate of application 

Downy Mildew (%)z Plant vigory 
92 DAPx 

(54 DAFAw) 
126 DAP 

(88 DAFA) 
92 DAP 

(54 DAFA) 
126 DAP 

(88 DAFA) 
Adorn 2SC 1 fl oz/100 gal (A,D) 0.3 b 0.5 cd 77.5 de 78.8 bc 
Adorn 2SC 2 fl oz/100 gal (A,D) 0 b 0 d 73.8 def 77.5 bc 
Alude 45.8SC 64 fl oz/100 gal (A,C) 0.8 b 2.8 b 72.5 ef 75 c 
Heritage 50WDG 4 oz/100 gal + 
Induce SL 0.125% v/v (A,B,C,Dv) 0.3 bu 0.5 cd 77.5 de 77.5 bc 
Heritage 50WDG 4 oz/100 gal + 
Induce SL 0.125% v/v (A,C) 0.3 b 1.5 bcd 77.5 de 80 bc 
Insignia 20WG 4 oz/100 gal (A,C) 0.3 b 2 bcd 90 ab 93.8 a 
Insignia 20WG 8 oz/100 gal(A,C) 0.3 b 0.8 bcd 87.5 abc 95 a 
NOA 44610 23.3 SC 4 oz/100 gal +  
Induce SL 0.125% v/v (A,C) 0.8 b 2.3 bc 82.5 bcd 82.5 b 
NOA 44610 23.3 SC 8 oz/100 gal +  
Induce SL 0.125% v/v (A,C) 0.5 b 1.5 bcd 78.8 cde 81.3 bc 
Pageant 38WG 6 oz/100 gal (A,B,C,D) 0.5 b 1 bcd 95 a 95 a 
Pageant 38WG 12 oz/100 gal (A,B,C,D) 0.8 b 2 bcd 95 a 97.5 a 
Stature 50WG 12.3 oz/100 gal (A,C) 0.5 b 2 bcd 77.5 de 77.5 bc 
Subdue Maxx 21.3SC 1 fl oz/100 gal (A,C) 0.5 b 1.5 bcd 75 def 77.5 bc 
Untreated control 5.8 a 11.3 a 67.5 f 61.3 d 
z Percentage of foliage affected by downy mildew (Perenospora lamii). 
y Plant vigor where 100% represents the most vigorous plants in the trial. 
x Days after planting. 
w Days after final application of fungicide. 
v Application dates: A= 27 Jun; B= 5 Jul; C= 12 Jul; D= 19 Jul. 
u Values followed by the same letter are not significantly different at p = 0.05 (Tukey Multiple Comparison). 
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Table 3. Efficacy of fungicides on Downy Mildew of Lamium, Kirk, 2009. 

Treatment and rate of  
application per 100 gal 

Downy Mildew (%)z Plant vigory 
79 DAPx 

(0 DAFAw) 
100 DAP 

(21 DAFA) 
128 DAP 

(49 DAFA) 
92 DAP 

(21 DAFA) 
126 DAP 

(49 DAFA) 
Adorn 4SC 1 fl oz (A,Dv) 0.8 bc 4 d-h 87.5 abc 7 cde 68.8 def 
Adorn 4SC 2 fl oz (A,D) 0.8 bc 3.8 d-h 77.5 bcd 5.3 def 78.8 b-e 
BAS 651F 20SC 11 fl oz (A,C) 0.5 bcd 2.5 fgh 90 abc 2.8 ef 96.3 a 
BAS 651F 20SC 13.4 fl oz (A,C) 0.3 cd 1.8 h 88.8 abc 2.8 ef 85 a-d 
Disarm 480SC 2 fl oz (A,C) 1.0 b 9.5 bc 72.5 d 11 bc 68.8 def 
Disarm 480SC 4 fl oz (A,C) 1.0 b 6.5 bcd 85 a-d 9 bcd 71.3 cde 
Heritage 50WDG 4 oz + 
Induce SL 0.125% v/v (A,B,C,D) 1.0 b 6.3 cde 78.8 a-d 8.3 bcd 76.3 b-e 
Heritage 50WDG 4 oz + 
Induce SL 0.125% v/v (A,C) 0.5 bcd 6 c-f 87.5 abc 6.8 cde 75 b-e 
NOA 44610 23.3 SC 4 oz +  
Induce SL 0.125% v/v (A,B,C,D) 0.0 d 2 gh 92.5 a 2 f 88.8 ab 
NOA 44610 23.3 SC 8 oz +  
Induce SL 0.125% v/v (A,C) 0.3 cd 3.5 d-h 91.3 ab 5 def 88.8 ab 
NOA 44610 23.3 SC 8 oz +  
Induce SL 0.125% v/v (A,B,C,D) 0.3 cd 2.8 e-h 82.5 a-d 2.8 ef 87.5 abc 
Regalia 100SC 64 fl oz (A,B,C,D) 0.8 bc 5.5 d-g 81.3 a-d 8.8 bcd 73.8 b-e 
Regalia 100SC 128 fl oz (A,B,C,D) 0.8 bc 4.8 d-h 82.5 a-d 7.3 cde 67.5 ef 
Subdue Maxx 21.3SC 1 fl oz (A,C) 1.0 b 10 b 76.3 cd 12.5 b 65 ef 
Stature 50SC 6.12 fl oz (A,C) 0.3 cd 4.3 d-h 82.5 a-d 5.3 def 70 de 
Untreated control 1.8 a 22.5 a 52.5 e 36.3 a 52.5 f 
z Percentage of foliage affected by downy mildew (Perenospora lamii). 
y Plant vigor where 100% represents the most vigorous plants in the trial. 
x Days after planting. 
w Days after final application of fungicide. 
v Application dates: A= 6 Aug; B= 13 Aug; C= 20 Aug; D= 28 Aug. 
u Values followed by the same letter are not significantly different at p = 0.05 (Tukey Multiple Comparison). 
 
 
Coleus Downy Mildew (Peronospora sp). 
Coleus downy mildew (Peronospora sp.) has become more prevalent over the last few years. It is also 
suspected to be seed borne and ramify throughout the foliage until suitable environmental conditions 
prevail to induce symptom development and sporulation. In the two experiments presented below, Stature 
and Subdue Maxx both provided excellent efficacy. However, BAS 651, FenStop, and Vital provided 
excellent efficacy in one of the two experiments. Heritage, NOA 446510, and SP2015 also show promise 
and merit further testing. 

In 2007, Warfield examined seven different products for a combination of preventative and curative 
efficacy: Aliette, Fenstop, Heritage, Protect, Stature, Subdue, and Vital. In addition a rotation of Fenstop 
with Protect was evaluated. Plants were allowed to establish for 3 wk prior to the first fungicide treatment 
on 10 May. All treatments were applied as a foliar spray using a hand-pump sprayer, except for Subdue 
MAXX. Subdue MAXX was applied as a 1.5 fl oz drench. One day after treatment all plants were spray 
inoculated with a spore suspension derived from naturally infested coleus leaves. Heritage, Protect, and 
Vital were applied three times at 7-day intervals. Stature DM was applied three times at 10-day intervals. 
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Only one application was made for the Fenstop and Subdue MAXX treatments. For the Fenstop and 
Protect rotation, Fenstop was applied once, followed by two applications of Protect at 7-day intervals.  

The most effective fungicides were Aliette, Stature DM, Subdue MAXX, and Vital based on visual 
sporulation ratings and the percentage of leaves with sporulation (Table 4). There were no significant 
differences between cultivars at the first two evaluation dates based on the amount of visible sporulation. 
Sporulation on ‘Mosaic’, ‘Golden’, ‘Pastel’, and ‘Red Velvet’ was more abundant than on ‘Coral Sunrise’ 
and ‘Sunset’ on June 13 (Data not shown). 

Phytotoxicity was not observed for any treatment. 

 

Table 4. *Evaluation of fungicides for the control of downy mildew on Coleus ‘Wizard Mix’, 
Warfield, 2007. 

Product – Rate per 100 gal 
Visual sporulation rating (1-4) z 

Leaves with 
sporulation (%) 

27 May 4 June 13 June 13 June 
Aliette 80 WDG - 2.5 lb 1.0 a y 1.5 bc 2.1 c 2.5 bc 
FenStop - 7 fl oz 1.8 a 2.4 a 2.9 ab 12.3 a 
Rotation: FenStop/Protect - 7 fl oz/4 oz 1.3 a 1.9 ab 2.3 bc 5.8 abc 
Heritage - 4 oz 1.5 a 2.0 ab 2.6 bc 9.3 ab 
Protect DF - 4 oz 1.4 a 2.5 a 2.8 abc 5.7 abc 
Stature DM - 12.8 oz 1.1 a 1.0 c 1.1 d 0.1 c 
Subdue MAXX - 1 fl oz 1.1 a 1.0 c 1.0 d 0.0 c 
Vital - 4 pt 1.4 a 1.0 c 1.0 d 0.0 c 
Untreated inoculated 1.4 a** 2.4 a 3.4 a 10.8 a 

* Not an IR-4 Experiment: Plant Disease Management Reports 2:OT004 
z Rated on a scale of 1 to 4; where 1=no visible sporulation, 2=sparse sporulation, 3=moderate sporulation; 

4=abundant sporulation based on a visual estimation of the density of conidiophores.  
y Means within a column followed by the same letter are not significantly different according to the Waller-Duncan 

k ratio, t-test, k=100, P=0.05. 
 

 

In 2009, Harlan and Hausbeck tested 10 products for coleus downy mildew efficacy: Adorn, BAS 651, 
Diarm, FenStop, Heritage, NOA 446510, Regalia, SP2015, Stature, and Subdue MAXX. Disease pressure 
was severe in this trial with the untreated inoculated plants averaging 10.3 infected leaves. Although all 
treatments reduced infection compared to the untreated control, BAS 651F, FenStop SC, Stature SC, and 
Subdue MAXX EC were the only treatments that completely prevented infection in this trial. Heritage, 
NOA 44610 and SP2015 did limit the average number of infected leaves to below 1 per plant. Higher 
rates of Disarm could be explored to improve efficacy. 

 Phytotoxicity was not observed on any of the treated plants in this trial. 
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Table 5. Efficacy of fungicides on Downy Mildew of Coleus, Hausbeck and Harlan, 2009. 

Treatment and rate/100 gal applied 
once 

Application 
method 

Infected leaves 
(#) 

Leaf area with 
sporulation (%)* 

Adorn 4SC 1 fl oz drench 4.5 bc 37.5 
Adorn 4SC 2 fl oz drench 2.8 ab 30.0 
BAS 651F F 11 fl oz spray 0.0 a -- 
BAS 651F 13.4 fl oz spray 0.0 a -- 
Disarm 480SC 2 fl oz spray 1.8 ab 29.0 
Disarm 480SC 4 fl oz spray 1.0 a 30.0 
FenStop SC 14 fl oz spray 0.0 a -- 
Heritage 40WG 4 oz spray 0.3 a 47.5 
NOA 44610 250SC 4 fl oz spray 0.2 a 10.0 
NOA 44610 250SC 8 fl oz spray 0.5 a 35.0 
Regalia SC 0.5% spray 6.3 c 68.3 
Regalia SC 1% spray 4.3 bc 55.0 
SP2015 50DF 12 oz spray 0.5 a 20.0 
Stature SC 6.12 fl oz spray 0.0 a -- 
Subdue MAXX EC 1 fl oz spray 0.0 a -- 
Untreated inoculated -- 10.3 d** 81.7 

*Based on a visual estimation of percentage of diseased leaves with sporulation. 
**Column means with a letter in common or with no letter are not significantly different (Student-Newman-Keuls; 
P=0.05). 
 

 

Limonium Downy Mildew (Peronospora statices) 
Downy mildew of Limonium was examined by Wegulo in 2004 and 2005 in hoop houses located in San 
Diego County, CA. Limonium is a multi year crop and the experiments were conducted in the third and 
fourth years, respectively, of the cropping cycle. Two weeks before each experiment started, plants were 
trimmed to a height of approximately 2 inches so that new vegetative growth could be evaluated. 

In the 2004 experiment, foliar sprays were made on June 10, June 21, July 1, and July 9 with the products 
listed in Table 6. Disease severity was rated on July 9 and 19, or 29 and 39 days after first application 
(DAT). Downy growth was rated on July 9. Residue was rated on July 22. All ratings were on whole plots 
on a 0 to 5 scale. Under low disease pressure, disease severity and downy mildew growth in all fungicide 
treatments were significantly lower than in the non-treated control 29 DAT. Disease severity increased 
substantially in the untreated by 39 DAT. All treatments statistically reduced disease severity with the 
exception of Heritage. The best disease control was provided by FenSar and Aliette + Fore tank mix. 
Amount of residue was greatest in the Aliette + Fore treatment, but did not adversely affect marketability.  

The experiment in 2005 was conducted earlier in the year with foliar sprays applied on April 5, 12, 22, 
and 29. Products applied included a tank mix of Aliette + Fore, Phyton 27, STBX-304, and ZeroTol. 
Disease severity was rated on April 29 and May 6, or 24 DAT and 31 DAT. Phytotoxicity was rated on 6 
May. All products significantly lowered disease severity by 31 DAT, but the best control was provided by 
the Aliette + Fore tank mix treatment.  

Phytotoxicity was not observed in any treatment in the 2004 experiment, but in 2005 STBX-304 
treatments did cause minor plant injury. 
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Table 6. *Evaluation of fungicides for control of downy mildew of limonium ‘Misty White’, 
Wegulo, 2004. 

Treatments Rate/100 gal 

Downy Mildew 
Growth z Necrosis y  Residue x  

29 DAT 29 DAT 39 DAT 42 DAT 
Aliette + Fore (fosetyl-AL + 
mancozeb) 2.5 lb + 1.5 lb 0.3 cd w 0.3 de 2.0 de 0.8 a 

EXP v 6.0 oz 0.5 cd 0.8 cd 3.3 bc 0.3 b 
EXP  12.5 oz 0.8 bc 1.1 bc 2.8 b-d 0.2 b-d 
FenStop (fenamidone) 7.0 fl oz 0.2 d 0.4 de 2.0 de 0.0 cd 
FenStop (fenamidone) 14 fl oz 0.3 cd 0.3 e 1.7 e 0.2 b-d 
Heritage (azoxystrobin)  1.0 oz 0.8 b-d 1.4 b 3.6 ab 0.1 b-d 
Insignia (pyraclostrobin) u 8.0 oz 0.9 bc 1.1 bc 3.3 bc 0.2 b-d 
Stature DM  9.6 oz 1.1 b 1.1 bc 2.6 cd 0.3 bc 
Untreated --- 2.7 a 2.0 a 4.2 a 0.0 d 
* Not an IR-4 Experiment: F&N Tests Vol 61:OT028 
z 0, no visible signs of downy mildew; 1, 2, 3, 4, and 5 represent 0.1-20, 21-40, 41-60, 61-80, and 81-100% of leaf 

surface covered with downy mildew, respectively (whole-plot rating). 
y 0, no visible symptons of downy mildew; 1, 2, 3, 4, and 5 represent 0.1-20, 21-40, 41-60, 61-80, and 81-100% of 

leaf surface symptomatic, respectively. 
x 0, no visible residue; 1, 2, 3, 4, and 5 represent 0.1-20, 21-40, 41-60, 61-80, and 81-100% of leaf surface covered 

with residue, respectively. 
w Means within a column followed by the same letter are not significantly different at P = 0.05 according to the least 

significant difference test. 
v Experimental product, confidential. 
u Listed as BAS 500 in original publication. 
 
 

Table 7. *Evaluation of fungicides for control of downy mildew of limonium, Wegulo, 2005. 

Treatments Rate/gallon 
Disease severity z 

29 April 
Disease severity z 

6 May 
Phytotoxicity z 

6 May 
Aliette + Fore  0.4 oz + 0.24 oz 0.1 c y 0.1 c 0.0 c 
Phyton 27  0.25 fl oz 1.4 b 2.0 b 0.0 c 
STBX-304  0.15 fl oz 1.5 b 2.1 b 0.4 b 
STBX-304  0.25 fl oz 1.4 b 1.4 b 0.7 a 
ZeroTol  0.5 fl oz 1.6 ab 2.1 b 0.0c 
Non-treated control  2.4 a 3.3 a 0.0 c 
* Not an IR-4 Experiment: F&N Tests Vol 61:OT029 
z 0 to 5 scale with 0 = no visible symptoms of downy mildew; 1, 2, 3, 4, and 5 representing 0.1-20, 21-40, 41-60, 61-80, and 81-

100% of leaf surface symptomatic or showing phytotoxicity damage, respectively. 
y Means followed by the same letter within columns are not significantly different according to the least significant difference 

(LSD) test at P = 0.05. 
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Rose Downy Mildew (Peronospora sparsa). 
Rose downy mildew is often a cryptic disease which only surfaces when environmental conditions are 
suitable for symptom expression and those symptoms can be mistaken for phytotoxicity or other diseases. 
Three experiments were conducted in 2006 and 2009 to examine which products can sufficiently manage 
this disease. 

In 2006, Gevens et al examined 17 products in two experiments. Both experiments were conducted at a 
commercial grower in Quincy, FL on 3 gal potted rose plants. The first experiment ran from March 
through April, whereas the second experiment was implemented in April. The initial sprays were applied 
when disease was already established on the canes and leaves. Foliar applications were applied at 7 day 
intervals while the Subdue MAXX EC drench was applied at 1 month intervals. Rose plants were rated 
for downy mildew by counting the total number of infected leaves per plant on Apr 24 for the first 
experiment and on Apr 11 for the second experiment (additional ratings were taken, but the infection rates 
dropped significantly and were not included in the PDMR publication - personal communication).  

In the first experiment (Table 8), all fungicides tested significant reduced rose downy mildew in 
comparison to the untreated plants. The best performing product was Daconil WeatherStik, however it 
also caused plant injury. Other products exhibiting less than 6 infected leaves on average included 
Heritage WDG, Junction DF, and Stature DM. 

In the second experiment (Table 9), all products once again significantly reduced the number of infected 
leaves in comparison to the untreated plants. However, only the tank mix of Heritage + A12946 reduced 
the average infected leaves to below 6. 

Captan Pro at 1.5 lb/100 gal and Daconil WeatherStik at 1.0 pt/100 gal caused foliar injury. 

 

Table 8. *Field evaluation of fungicides for control of downy mildew on rose ‘Double Knockout’, 
Gevens et al, 2006a. 

Treatment Rate/100 gal 
Average no. of infected 

leaves ( 
Aliette WDG 2.5 lb 11.5 c 
Alude  2.5 qt 12.3 cd 
Captan Pro 80 WDG  1.5 lb 13.5 cd 
Compass O WDG  4 oz 12.6 cd 
Daconil WeatherStik  1pt 3.3 a 
Heritage WDG  4 oz 4.9 ab 
Junction DF  3.5 lb 5.5 ab 
Kocide 2000 DF  2 lb 7.7 b 
Pentathlon LF  0.8 qt 6.7 b 
Stature DM  12.8 oz 5.2 ab 

Subdue MAXX EC  1 fl oz (drench, 1 month 
application interval) 15.2 d 

Subdue MAXX EC  2 fl oz (foliar) 11.4 c 
Untreated control  --- 19.4 e* 
* Not an IR-4 Experiment: Plant Disease Management Reports 1:OT005 
z Mean separation within the column was according to Fisher’s Protected LSD Test (P=0.05). 
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Table 9. *Field evaluation of fungicides for control of downy mildew on rose ‘Double Knockout’, 
Gevens et al, 2006b. 

Treatment  Rate/100 gal 
Average no. of 

infected leaves z 
A12946  2.05 10.4 bcdef 
A12946  4.1 fl oz 11.1 cdef 
A12946  8.2 fl oz 7.7 abcd 
A12946 +Subdue MAXX  2.05 fl oz + 1 fl oz 10.7 bcdef 
A12946 +Subdue MAXX  4.1 fl oz + 1 fl oz 6.1 abc 
A12946 +Subdue MAXX  8.2 fl oz + 1 fl oz 6.4 abc 
BAS 516 WG  12.5 oz 9.7 bcdef 
BAS 516 WG  18.5 oz 8.6 abcd 
Heritage 50 WG  1 oz 13.3 defg 
Heritage 50 WG +A12946  1 oz +2.05 fl oz 5.4 ab 
Heritage 50 WG +A12946  1 oz +4.1 fl oz 7.2 abc 
Heritage 50 WG +A12946  1 oz +8.2 fl oz 3.4 a 
Insignia WG  4 oz 13.2 defg 
Insignia WG  8 oz 13.3 defg 
SP2015 WDG  8 oz 17.2 g 
SP2015 WDG  10 oz 9.6 bcde 
SP2015 WDG  12 oz 10.7 bcdef 
Stature DM WP  12.8 oz 15.3 fg 
Subdue MAXX EC  2 fl oz 7.9 abcd 
V-10116 50 WD  1 oz 16.8 g 
V-10116 50 WD  2 oz 17.2 g 
V-10116 50 WD  4 oz 14.7 efg 
V-10116 50 WD  8 oz 14.3 efg 
V-10190 2.5 FL  6.4 fl oz 15.3 fg 
Untreated control --- 25.4 h* 
* Not an IR-4 Experiment:Plant Disease Management Reports 1:OT004 
z Mean separation within the column was according to Fisher’s Protected LSD Test (P=0.05). 
 

 

In 2009, Chase studied the impact of eight products used as preventative applications. Disease severity 
was low to moderate during the experiment due to unfavorable weather until near the end The rating on 
March 24 (5 weeks after initiation) did show the best prevention with Regalia at 1% although this 
treatment caused phytotoxicity. NOA 44610 at 4 oz/100 gal and Disarm O were also significantly better 
than the water sprayed control. At the end of the trial (10 weeks after initiation) there were significant 
differences between treatments based on the analysis of variance but differences could not be separated 
using Student-Newman-Keuls test for mean separation.  Nevertheless, the lowest levels of downy mildew 
were found on plants treated with Disarm O (4 oz/100 gal) and both rates of Heritage as well as Stature 
SC. 

Phytotoxicity was observed with Regalia SC at 1%. 

 

 

 



 

  14   

Table 10. Efficacy of several products for Rose Downy Mildew, Chase, 2009. 

Treatment Trt. Interval Rate/100 
gal. 

Disease 
severity 
3-24-10 

Disease 
severity 
4-26-10 

Adorn 28 days drench 1 oz 3.4 d 3.0 a 
Adorn 28 days drench 2 oz 2.7 abcd 2.6 a 
BAS651 14 days spray 11 oz 3.3 cd 3.0 a 
BAS651 14 days spray 13.4 oz 3.0 abcd 3.2 a 
Disarm 480SC 14 days spray 2 oz 2.6 abc 2.7 a 
Disarm 480SC 14 days spray 4 oz 3.1 bcd 2.3 a 
Heritage/Bond Max 7 days spray 4 oz/4 oz 2.7 abcd 2.5 a 
Heritage/Bond Max 14 days spray 4 oz/4 oz 2.8 abcd 2.3 a 
Mandipropamid/Bond Max 7 days spray 4 oz/4 oz 2.5 ab 2.9 a 
Mandipropamid/Bond Max 7 days spray 8 oz/4 oz 2.8 abcd 3.0 a 
Regalia SC 7 days spray 0.5 % 2.8 abcd 2.9 a 
Regalia SC 7 days spray 1 % 2.3 a 2.8 a 
Subdue MAXX 14 days spray 1 oz 2.9 abcd 3.1 a 
Stature SC 14 days spray 6.12 oz 2.7 abcd 2.5 a 
Water 7 days spray      ----- 3.3 d 3.2 a 
 

 

Snapdragon Downy Mildew (Peronospora antirrhini) 
Downy mildew of snapdragon was examined in two experiments. 

In the first experiment, Wegulo tested seven products solo, in tank mixes and in rotational programs to 
manage downy mildew on snapdragon cv. Potomac Ivory. Fungicide sprays were applied to runoff on 
May 15, May 23, June 2, June 11, and June 24, and disease severity was rated on a 0 to 5 scale on Jul 8, 
or 54 days after first application (DAT).  

Symptoms of downy mildew were first observed in early June. Disease development was slow at first, but 
progressed faster as foliage density and size increased. All treatments significantly reduced disease 
severity except for Compass O 50WDG and Heritage. The best treatments were Alliette + Fore, FenStop, 
FenStop + Fore, Fore, and Insignia + Stature DM. 

Phytotoxicity was not observed in any treatment. 

In the second experiment conducted by Villaviciencio, nine products were tested as curative applications 
on snapdragon ‘Snapshot White’ (Table 12).  Initial sporulation was quite variable at the time of the first 
applications. By 7 DAT, none of the products provided statistically significant control or, but by 14 DAT 
most of the treatments exhibited less disease severity than the untreated plants.The best products included 
Adorn, Fenstop, Heritage at 14 day intervals, Regalia at 1%, and Stature SC. Aliette, BAS 651, and NOA 
446510 also reduced infection levels. 



 

  15   

Table 11. *Evaluation of fungicides for control of downy mildew of snapdragon (Antirrhinum 
majus) ‘Potomac Ivory’, Wegulo, 2003. 

Treatment  Rate/100 gal 
Disease severity z 

54 DAT 
Aliette WDG (fosetyl AL) 2.5 lb 1.4 e-g y 
Aliette WDG + Fore 2.5 lb +1.5 lb 0.5 gh 
Compass O 50WDG (trifloxystrobin) 1 oz 3.8 a 
Compass O 50WDG (trifloxystrobin) 2 oz 3.4 ab 
FenStop (fenamindone)  7 fl oz 0.8 f-h 
FenStop (fenamindone)+ Fore (mancozeb) 7 fl oz + 1.5 lb 0.3 h 
Fore (mancozeb) 1.5 lb 0.3 h 
Heritage (azoxystrobin) 1 oz 3.1 a-c 
Insignia (pyraclostrobin)  4 oz 2.1 c-e 
Insignia (pyraclostrobin)  8 oz 1.4 e-g 
Insignia (pyraclostrobin)+ Stature DM (dimethomorph) 4 oz + 9.6 oz 0.4 gh 
Rotation: Fore / Heritage / Stature DM  1.5 lb / 1 oz / 9.6 oz 1.1 e-h 
Rotation: Heritage / Aliette WDG / Insignia  1 oz / 2.5 lb / 4 oz 2.5 b-d 
Rotation: Heritage / Stature DM / Aliette WDG 1 oz / 9.6 oz / 2.5 lb 2.0 de 
Stature DM (dimethomorph) 9.6 oz 1.6 ef 
Non-treated control  3.6 a 
* Not an IR-4 Experiment: F&N Tests Vol 61:OT027 
z Disease severity was rated on a 0 to 5 scale where 0 = no downy mildew and 5 = 80 to 100% of the foliage chlorotic. 
y Means within a column followed by the same letter are not significantly different at P = 0.05 according to the least significant 
difference test. 
 
 

Table 12. Efficacy of several products for Snapdragon Downy Mildew, Villavicencio, 2009. 

Product (active ingredient) 
Rate per 100 

gal 
Mean Disease Severity z (Henderson’s Percent Control) 
0 DAT 7 DAT 14 DAT 28 DAT 

Adorn (fluopicolide) 1 fl oz 27.5 15.5 ef (45) 7.0 e (79) 12.5 def (26) 
Adorn (fluopicolide) 2 fl oz 17.3 22.1 abc (0) 14.3 bc (31) 4.6 abcd (57) 
Aliette  12.8 fl oz 22.0 34.8 a (0) 13.5 bcd (49) 14.1 abcd (0) 
BAS 651 F  11 fl oz 36.0 25.6 def (31) 28.8 bcd (33) 11.4 ef (49) 
BAS 651 F  13.4 fl oz 21.9 20.0 bcdef (11) 14.9 bcd (43) 14.1 abcd (0) 
Disarm 480SC (fluoxystrobin)  2 fl oz 13.9 22.3 abc (0) 23.5 a (0) 11.4 ab (0) 
Disarm 480SC (fluoxystrobin) 4 fl oz 17.9 18.5 abcdef (0) 28.8 a (0) 16.0 a (0) 
Fenstop (fenamidone) 14 fl oz 22.6 31.0 ab (0) 9.1 bcde (66) 7.1 abcde (49) 
Heritage (azoxystrobin) 4 oz 7 days 4.9 2.3 bcdef (54) 5.1 ab (13) 0.8 abc (74) 
Heritage  (azoxystrobin) 4 oz 14 days 27.6 14.4 f (49) 12.1 de (63) 11.0 bcdef (36) 
NOA 44610 (mandipropamid) 4 fl oz 27.0 21.3 cdef (23) 12.7 bcd (61) 2.0 cdef (88) 
NOA 44610 (mandipropamid) 8 fl oz 20.6 17.8 bcdef (16) 15.8 bcd (36) 6.6 abcd (48) 
Regalia* SC  0.5% 24.4 27.8 abcd (0) 10.0 bcd (66) 6.7 abcde (56) 
Regalia SC  1% 39.4 28.8 def (29) 25.1 cde (47) 13.8 f (43) 
Stature SC  6.12 fl oz 38.4 41.1 abc (0) 12.0 bcde (74) 16.6 abcde (30) 
Untreated --- 51.3 52.5 abcde (0) 61.3 a (0) 31.7 abcdef (0) 
z Letters following numbers are significantly different based on difference of mean percent severity at the rating date 
minus the initial mean percent severity. Henderson’s percent control was calculated on the mean percent severity at 
each rating date. 
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Viburnum Downy Mildew (Plasmopara viburni). 
In 2009, Palmateer examined seven products as preventative/curative treatments to control Viburnum 
downy mildew, caused by Plasmopara viburni. Foliar sprays or drenches were applied to container grown 
Viburnum (Viburnum odoratissimum var. awabuki) starting 3/24/09 and continuing through 5/12/09. 
Inoculum was collected from severely affected plants, and sprayed onto treated plants on 4/1/09. Disease 
severity (percentage of plant exhibiting disease) and incidence (number of diseased leaves/total number of 
leaves) were rated at 0, 13, 28, 42, and 63 days after the first fungicide application, with the initial rating 
taking place before inoculation.  Area under the disease progress curve (AUDPC) was calculated using 
severity values. 

Disease incidence was reduced by Adorn, BAS 651, Disarm at 2 fl oz, Heritage, Regalia at 1%, and 
Stature SC (Table 13). The severity of disease was lowered by Adorn at 1 fl oz, BAS 651 at 13.4 fl oz, 
Disarm, Heritage, NOA 44610, Regalia at 1%, and Stature. 

No phytotoxicity was observed with any treatment. 

 

Table 13. Efficacy of several products for Viburnum Downy Mildew, Palmateer, 2009. 

Product Rate Interval 

Incidence (# 
diseased 
leaves) Severity (ymax) AUDPC 

Adorn (fluopicolide) 1 fl oz/100 gal 28 d 20.0±1.1 f 0.21±0.02 bc 9.5±0.6 bcd 
Adorn (fluopicolide) 2 fl oz/100 gal 28 d 30.0±2.5 cd 0.33±0.08 a 15.3±1.9 a 
BAS 651 F 11 fl oz/100 gal 14 d 29.0±3.0 cd 0.36±0.03 a 16.4±1.3 a 
BAS 651 F 13.4 fl oz/100 gal 14 d 27.8±2.8 cd 0.23±0.05 bc 10.6±2.4 bc 
Disarm F 2 fl oz/100 gal 14 d 27.3±1.9 cd 0.11±0.01 d 5.8±1.0 de 
Disarm F 4 fl oz/100 gal 14 d 33.5±2.3 ab 0.19±0.01 bcd 8.3±0.6 cde 
Heritage (azoxystrobin) 4 oz/100 gal 7 d 20.8±1.9 ef 0.11±0.01 d 6.1±0.5 de 
Heritage (azoxystrobin) 4 oz/100 gal 14d 24.5±1.2 def 0.16±0.02 cd 9.4±1.6 bcd 
NOA 44610 (mandipropamide) 4 oz /100 gal 7 d 33.5±0.6 ab 0.19±0.03 bcd 8.0±1.2 cde 
NOA 44610 (mandipropamide) 8 oz/100 gal 7 d 33.5±2.9 ab 0.18±0.03 cd 8.7±1.0 bcde 
Regalia SC 0.5% 7 d 33.3±1.9 ab 0.28±0.05 ab 12.5±2.1 ab 
Regalia SC 1% 7 d 19.3±0.6 f 0.11±0.01 d 5.0±0.7 e 
Stature SC (dimethomorph) 6.12 fl oz/100 gal 14 d 26.3±0.8 cd 0.15±0.00 cd 6.5±0.3 de 
Untreated Inoculated --- --- 37.0±1.9 a 0.34±0.04 a 15.9±2.3 a 
  LSD 5.60 0.09 3.95 
Values within each column with the same letter do not differ significantly based on means separation 
using Fisher’s LSD. 
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Efficacy Summary by Product/Active Ingredient 
 
A brief efficacy summary for select products is given below.  
 
Adorn (V-10161). Adorn (V-10161) provided good to excellent control of Peronospora lamii and good 
control of downy mildew on snapdragon. Under heavy disease pressure, it was unable to manage coleus 
downy mildew. 

BAS 651F. This active ingredient provided good to excellent control of Peronospora lamii and good 
control of downy mildew on snapdragon. Under heavy disease pressure, it exhibited excellent control of 
coleus downy mildew. 

Disarm. Disarm provided fair to good efficacy on Peronospora lamii and good control of downy 
mildews on coleus, rose, snapdragon and viburnum. 

FenStop. Coleus downy mildew was well managed with this product. 

Heritage. Heritage gave good to excellent control of coleus downy mildew, lamium downy mildew, rose 
downy mildew, and snapdragon downy mildew. 

Insignia 20WG. Insignia demonstrated good control of lamium and rose downy mildews. 

NOA 446510. Mandipropamid, the active ingredient in NOA 446510, gave good to excellent control of 
lamium downy mildew, snapdragon downy mildew and coleus downy mildew. It also provided fair 
control of viburnum downy mildew. 

Pageant. This product provided good control of lamium downy mildew in a single experiment. 

Regalia. This extract of Reynoutria demonstrated good management of lamium and snapdragon downy 
mildew at both rates tested. Forviburnum downy mildew only the 1% rate was effective and for coleus 
downy mildew neither rate significantly reduced disease severity. 

Stature SC. Stature SC provided good to excellent control of downy mildew of coleus, lamium, and 
viburnum. 

Subdue Maxx. Good to excellent control of coleus and lamium downy mildews was achieved with 
Subdue Maxx. 

 
Please see Table 14 for individual summaries of IR-4 trials conducted during 2008 – 2009. 
 
 
Phytotoxicity 
 
STBX 304 caused injury on limonium. 
Captan Pro, Daconil WeatherStik and Regalia at 1% caused phytotoxicity on rose. 
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Table 14. Summary of product efficacy by pathogen and crop.  

Note: Table entries are sorted by product, pathogen Latin name, and then by crop Latin name. Only those IR-4 trials received by 5/24/2010 are 
included in the table below. 
 

PR # Producte Pest Latin 
Name 

Common 
Name 

Latin Name Crop Cultivar Production 
Site 

Researcher Trial 
Year 

Application 
Type 

TrialResults File Name 

28339 Adorn 4F Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2008 Foliar Both 1 and 2 fl oz per 
100 gal provided 
excellent control. 

20081120a.pdf 

28339 Adorn 4F Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2009 Foliar Good control at 1 and 
2 fl oz per 100 gal 
applied twice; 
comparable to Stature. 

20100119a.pdf 

29729 Adorn 4F Peronospora 
sp. 

Snapdragon Antirrhinum 
majus 

'Snapshot 
Yellow' 

Field 
Container 

Villavicencio 2009 Drench Significantly reduced 
disease severity at 1 
and 2 fl oz per 100 gal. 

20100527a.pdf 

28515 Adorn 4F Peronospora 
sp. 

Coleus, 
Flamenettle 

Coleus sp. 'Volcano' Greenhouse Hausbeck 2009 Drench Severe disease 
pressure. Poor control 
at 1 and 2 fl oz per 100 
gal. 

20091210b.pdf 

28507 Adorn 4F Peronospora 
sparsa 

Rose Rosa sp. 'Pink Double 
Knock Out' 

Field In-
Ground 

Chase 2009 Drench Did not significantly 
reduced disease 
severity at 1 and 2 fl 
oz per 100 gal. 

20100518b.pdf 

29267 Adorn 4F Plasmopara 
viburni 

Arrowwood Viburnum 
sp. 

Viburnum 
odoratissimum 
var. awabuki 

Greenhouse Palmeteer 2009 Drench Poor to no control of 
Plasmopora viburni at 
1 and 2 fl oz per 100 
gal. 

20090826a.pdf 

28340 Alude Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2008 Foliar A rate of 64 fl oz per 
100 gal provided good 
control. 

20081120a.pdf 

29876 BAS 651F Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2009 Foliar Excellent control at 11 
and 13.4 fl oz per 100 
gal applied twice; at 
least comparable to 
Stature. 

20100119a.pdf 

29730 BAS 651F Peronospora 
sp. 

Snapdragon Antirrhinum 
majus 

'Snapshot 
Yellow' 

Field 
Container 

Villavicencio 2009 Foliar Significantly reduced 
disease severity at 11 
and 13.4 fl oz per 100 
gal. 

20100527a.pdf 
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PR # Producte Pest Latin 
Name 

Common 
Name 

Latin Name Crop Cultivar Production 
Site 

Researcher Trial 
Year 

Application 
Type 

TrialResults File Name 

28516 BAS 651F Peronospora 
sp. 

Coleus, 
Flamenettle 

Coleus sp. 'Volcano' Greenhouse Hausbeck 2009 Foliar Severe disease 
pressure. 100 % 
control at 11 and 13.4 
fl oz per 100 gal. 

20091210b.pdf 

28502 BAS 651F Peronospora 
sparsa 

Rose Rosa sp. 'Pink Double 
Knock Out' 

Field In-
Ground 

Chase 2009 Spray to drip Did not significantly 
reduced disease 
severity at 11 and 13.4 
fl oz per 100 gal. 

20100518b.pdf 

29268 BAS 651F Plasmopara 
viburni 

Arrowwood Viburnum 
sp. 

Viburnum 
odoratissimum 
var. awabuki 

Greenhouse Palmeteer 2009 Foliar Significant control of 
Plasmopora viburni at 
13.4 but not at 11 fl oz 
per 100 gal; inferior to 
standard Stature. 

20090826a.pdf 

29877 Disarm 
480SC 

Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2009 Foliar Fair to good control at 
2 and 4 fl oz per 100 
gal applied twice; 
almost comparable to 
Stature. 

20100119a.pdf 

29731 Disarm 
480SC 

Peronospora 
sp. 

Snapdragon Antirrhinum 
majus 

'Snapshot 
Yellow' 

Field 
Container 

Villavicencio 2009 Foliar Did not significantly 
reduce disease severity 
at 2 and 4 fl oz per 100 
gal. 

20100527a.pdf 

28915 Disarm 
480SC 

Peronospora 
sp. 

Coleus, 
Flamenettle 

Coleus sp. 'Volcano' Greenhouse Hausbeck 2009 Foliar Severe disease 
pressure. Good control 
at 2 and 4 fl oz per 100 
gal. 

20091210b.pdf 

28770 Disarm 
480SC 

Peronospora 
sparsa 

Rose Rosa sp. 'Pink Double 
Knock Out' 

Field In-
Ground 

Chase 2009 Spray to drip Significantly reduced 
disease severity at 2, 
but not at 4 fl oz per 
100 gal. 

20100518b.pdf 

29269 Disarm 
480SC 

Plasmopara 
viburni 

Arrowwood Viburnum 
sp. 

Viburnum 
odoratissimum 
var. awabuki 

Greenhouse Palmeteer 2009 Foliar Effective control of 
Plasmopora viburni at 
2 and 4 fl oz per 100 
gal; comparable to 
standard Stature. 

20090826a.pdf 

29543 Fenstop Peronospora 
sp. 

Coleus, 
Flamenettle 

Coleus sp. 'Volcano' Greenhouse Hausbeck 2009 Foliar Severe disease 
pressure. 100 % 
control at 14 fl oz per 
100 gal. 

20091210b.pdf 
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PR # Producte Pest Latin 
Name 

Common 
Name 

Latin Name Crop Cultivar Production 
Site 

Researcher Trial 
Year 

Application 
Type 

TrialResults File Name 

28335 Heritage Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2009 Foliar Good control at 4 oz 
per 100 gal + Induce 
applied 2 or 4 times; 
almost comparable to 
Stature. 

20100119a.pdf 

28335 Heritage Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2008 Foliar Foliar applications of 4 
oz at 7 and 14 d 
intervals provided 
great control. 

20081120a.pdf 

29732 Heritage Peronospora 
sp. 

Snapdragon Antirrhinum 
majus 

'Snapshot 
Yellow' 

Field 
Container 

Villavicencio 2009 Foliar Significantly reduced 
disease severity at 4 oz 
per 100 gal at 14-day 
spray interval but not 
at 7 days. 

20100527a.pdf 

28517 Heritage Peronospora 
sp. 

Coleus, 
Flamenettle 

Coleus sp. 'Volcano' Greenhouse Hausbeck 2009 Foliar Severe disease 
pressure. Good control 
at 2 and 4 fl oz per 100 
gal. 

20091210b.pdf 

28503 Heritage Peronospora 
sparsa 

Rose Rosa sp. 'Pink Double 
Knock Out' 

Field In-
Ground 

Chase 2009 Spray to drip Did not significantly 
reduced disease 
severity at 4 oz per 100 
gal. 

20100518b.pdf 

29266 Heritage Plasmopara 
viburni 

Arrowwood Viburnum 
sp. 

Viburnum 
odoratissimum 
var. awabuki 

Greenhouse Palmeteer 2009 Foliar Effective control of 
Plasmopora viburni at 
4 oz per 100 gal; 
comparable to standard 
Stature. 

20090826a.pdf 

28336 Insignia 
20WG 

Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2008 Foliar Both 4 and 8 oz per 
100 gal applied at 14 d 
intervals provided 
great control and 
enhanced plant vigor. 

20081120a.pdf 

28337 NOA 
446510 

Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2008 Foliar Both 4 and 8 oz per 
100 gal plus surfactant 
applied at 14 d 
intervals provided 
good control. 

20081120a.pdf 

28337 NOA 
446510 

Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2009 Foliar Good to excellent 
control at 4 and 8 oz 
per 100 gal + Induce 
applied 2 or 4 times; 
comparable to Stature. 

20100119a.pdf 
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PR # Producte Pest Latin 
Name 

Common 
Name 

Latin Name Crop Cultivar Production 
Site 

Researcher Trial 
Year 

Application 
Type 

TrialResults File Name 

29734 NOA 
446510 

Peronospora 
sp. 

Snapdragon Antirrhinum 
majus 

'Snapshot 
Yellow' 

Field 
Container 

Villavicencio 2009 Foliar Significantly reduced 
disease severity at 4 
and 8 fl oz per 100 gal. 

20100527a.pdf 

28519 NOA 
446510 

Peronospora 
sp. 

Coleus, 
Flamenettle 

Coleus sp. 'Volcano' Greenhouse Hausbeck 2009 Foliar Severe disease 
pressure. Good control 
at 4 and 8 fl oz per 100 
gal. 

20091210b.pdf 

28505 NOA 
446510 

Peronospora 
sparsa 

Rose Rosa sp. 'Pink Double 
Knock Out' 

Field In-
Ground 

Chase 2009 Spray to drip Significantly reduced 
disease severity at 4/4, 
but not at 8/4 oz per 
100 gal. 

20100518b.pdf 

29271 NOA 
446510 

Plasmopara 
viburni 

Arrowwood Viburnum 
sp. 

Viburnum 
odoratissimum 
var. awabuki 

Greenhouse Palmeteer 2009 Foliar Fair control of 
Plasmopora viburni at 
4 oz per 100 gal; 
inferior to standard 
Stature. 

20090826a.pdf 

28338 Pageant 
38WG 

Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2008 Foliar Both 6 and 12 oz per 
100 gal provided good 
control and greatly 
enhanced vigor. 

20081120a.pdf 

29878 Regalia 5O 
(MOI-
10605) 

Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2009 Foliar Good control at 64 and 
128 fl oz per 100 gal 
applied 4 times; 
comparable to Stature. 

20100119a.pdf 

29736 Regalia 5O 
(MOI-
10605) 

Peronospora 
sp. 

Snapdragon Antirrhinum 
majus 

'Snapshot 
Yellow' 

Field 
Container 

Villavicencio 2009 Foliar Significantly reduced 
disease severity at 0.5 
and 1 % dilution. 

20100527a.pdf 

28531 Regalia SC 
(MOI 106) 

Peronospora 
sp. 

Coleus, 
Flamenettle 

Coleus sp. 'Volcano' Greenhouse Hausbeck 2009 Foliar Severe disease 
pressure. Poor control 
at 0.5 and 1 % 
concentration. 

20091210b.pdf 

28529 Regalia SC 
(MOI 106) 

Peronospora 
sparsa 

Rose Rosa sp. 'Pink Double 
Knock Out' 

Field In-
Ground 

Chase 2009 Spray to drip Significantly reduced 
disease severity at 1 %, 
but not at 0.5 % 
solution; significant 
phytotoxicity at 1 %. 

20100518b.pdf 

29272 Regalia SC 
(MOI 106) 

Plasmopara 
viburni 

Arrowwood Viburnum 
sp. 

Viburnum 
odoratissimum 
var. awabuki 

Greenhouse Palmeteer 2009 Foliar No control of 
Plasmopora viburni at 
0.5 %, effective at 1 
%; comparable to 
standard Stature. 

20090826a.pdf 
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PR # Producte Pest Latin 
Name 

Common 
Name 

Latin Name Crop Cultivar Production 
Site 

Researcher Trial 
Year 

Application 
Type 

TrialResults File Name 

29542 SP2015 Peronospora 
sp. 

Coleus, 
Flamenettle 

Coleus sp. 'Volcano' Greenhouse Hausbeck 2009 Foliar Severe disease 
pressure. Good control 
at 12 oz per 100 gal. 

20091210b.pdf 

28341 Stature SC Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2008 Foliar A rate of 12.3 oz per 
100 gal provided good 
control. 

20081120a.pdf 

29544 Stature SC Peronospora 
sp. 

Coleus, 
Flamenettle 

Coleus sp. 'Volcano' Greenhouse Hausbeck 2009 Foliar Severe disease 
pressure. 100 % 
control at 12 fl oz per 
100 gal. 

20091210b.pdf 

29273 Stature SC Plasmopara 
viburni 

Arrowwood Viburnum 
sp. 

Viburnum 
odoratissimum 
var. awabuki 

Greenhouse Palmeteer 2009 Foliar Good efficacy at 6.12 
fl oz per 100 gal. 

20090826a.pdf 

28342 Subdue 
MAXX 

Peronospora 
lamii 

Dead Nettle Lamium sp. L. maculatum 
'Silver Beacon' 

Field In-
Ground 

Kirk 2008 Foliar A rate of 1 fl oz per 
100 gal provided good 
control. 

20081120a.pdf 

29545 Subdue 
MAXX 

Peronospora 
sp. 

Coleus, 
Flamenettle 

Coleus sp. 'Volcano' Greenhouse Hausbeck 2009 Foliar Severe disease 
pressure. 100 % 
control at 1 fl oz per 
100 gal. 

20091210b.pdf 
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Label Suggestions 
Based upon data contained within this summary, we suggest that manufacturers consider adding the 
following downy mildew diseases to their future product labels: 
 

• Adorn (V-10161): lamium downy mildew (Peronospora lamii) and downy mildew on 
snapdragon (Peronospora sp). 

• BAS 651F: coleus downy mildew, lamium downy mildew (Peronospora lamii) and downy 
mildew on snapdragon (Peronospora sp). 

• Disarm: specifically list Peronospora lamii, Peronospora sparsa, and Plasmopara viburni. 
• FenStop: specifically list coleus downy mildew. 
• Heritage: specifically list coleus downy mildew, lamium downy mildew, rose downy mildew and 

snapdragon downy mildew. 
• Insignia 20WG: specifically list lamium downy mildew and rose downy mildew. 
• NOA 446510: place Peronospora spp on the label along with listing lamium downy mildew, 

snapdragon downy mildew and coleus downy mildew. 
• Pageant: specifically list lamium downy mildew. 
• Regalia: lamium downy mildew (Peronospora lamii), downy mildew on snapdragon 

(Peronospora sp), and Viburnum downy mildew (Plasmopara viburni) at 1%. 
• Stature SC: lamium downy mildew (Peronospora lamii), downy mildew on coleus (Peronospora 

sp), and Viburnum downy mildew (Plasmopara viburni). 
• Subdue Maxx: specifically list coleus downy mildew and lamium downy mildew (Peronospora 

lamii). 
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Appendix 1: Protocols 
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Appendix 2: Contributing Researchers 
 
Dr. Ann Chase Chase Horticultural Research  
 8031 Mount Aukum Rd Ste F 
 PO Box 529 
 Mt Aukum, CA 95656-0529 
 
Dr. Mary Hausbeck Michigan State University 
Mr. Blair Harlan Dept. of Plant Pathology 
 140 Plant Pathology Building 
 East Lansing, MI 48824 
 
Dr. William Kirk Michigan State University 
 Dept. of Plant Pathology 
 Room 35 - Plant Biology Bldg 
 East Lansing, MI 48824 
 
Dr. Aaron J. Palmateer University of Florida 
 Tropical Research and Education Center 
 18905 S. W. 280 St. 
 Homestead, FL 33031 
 
Dr. Lucia Villavicenco Center for Applied Horticultural Research 
 3742 Blue Bird Canyon Road 
 Vista, CA 92084 
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Appendix 3: Submitted Data Reports 
 
The IR-4 reports in this Appendix cover multiple PR numbers and are arranged alphabetically by the 
researchers’ last names. Only those reports received by 5/24/2010 are included. 
 
These reports can also be found at www.rutgers.ir4.edu by searching under the Downy Mildew Efficacy 
project. 

http://www.rutgers.ir4.edu/�
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