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Materials of interest: Materials of interest: 
Downy Mildew TrialDowny Mildew Trial

Revus (mandipropamid).Revus (mandipropamid). It is a new It is a new 
downydowny--mildew specific fungicide frommildew specific fungicide fromdownydowny mildew specific fungicide from mildew specific fungicide from 
Syngenta that recently received the EPA Syngenta that recently received the EPA 
registration (registration (protectantprotectant).  ).  

There is not much information on this There is not much information on this 
formulation for grape downy mildew.  formulation for grape downy mildew.  
RevusRevus andand Revus TopRevus Top ((RevusRevus ++RevusRevus and and Revus TopRevus Top ((RevusRevus + + 
difenoconazole) was tested at Winchester in difenoconazole) was tested at Winchester in 
2009.2009.



Materials of interest: Materials of interest: 
Downy Mildew TrialDowny Mildew Trial

Tanos (famoxadone + cymoxanil).Tanos (famoxadone + cymoxanil). It is a It is a 
relatively new downy mildew fungicide relatively new downy mildew fungicide 
((curative and protectantcurative and protectant).  ).  

The mode of action is very similar to that of The mode of action is very similar to that of 
strobilurins thus the same precautions regardsstrobilurins thus the same precautions regardsstrobilurins, thus, the same precautions regards strobilurins, thus, the same precautions regards 
chemical resistance will apply.  chemical resistance will apply.  Need to tank mix with Need to tank mix with 
another broad spectrum fungicide such as mancozeb.another broad spectrum fungicide such as mancozeb.
It has been tested at Winchester this season It has been tested at Winchester this season by by 
itselfitself in 2009.in 2009.



Materials of interest: Materials of interest: 
Powdery Mildew TrialPowdery Mildew Trial

Mettle 125 MEMettle 125 ME.  It is a newly registered .  It is a newly registered 
tetraconazole fungicide (late 2008) against tetraconazole fungicide (late 2008) against g ( ) gg ( ) g
powdery mildew and botrytis from Isagro. powdery mildew and botrytis from Isagro. 
TorinoTorino is Cyflufenamid from Gowan It isis Cyflufenamid from Gowan It isTorinoTorino is Cyflufenamid from Gowan.  It is is Cyflufenamid from Gowan.  It is 
not systematic, but shows a translaminar not systematic, but shows a translaminar 
movement (vapor action) to improvemovement (vapor action) to improvemovement (vapor action) to improve movement (vapor action) to improve 
coverage.  The application rate will be 3.4 coverage.  The application rate will be 3.4 
oz/Aoz/Aoz/A.  oz/A.  



Mate ials and MethodsMate ials and MethodsMaterials and MethodsMaterials and Methods
Targeted diseases were downy Targeted diseases were downy g yg y
mildew and powdery mildew.  mildew and powdery mildew.  
The experimental design was a The experimental design was a 
completely randomized design completely randomized design 
with four replications andwith four replications andwith four replications, and with four replications, and 
experimental unit was a vine.  experimental unit was a vine.  
Treatments were applied using Treatments were applied using 
3 gallon sprayer tank which was3 gallon sprayer tank which was3 gallon sprayer tank which was 3 gallon sprayer tank which was 
pressurized using compressed pressurized using compressed 
air.  air.  
The output pressure was The output pressure was 

l t d t 21 i b CFV ll t d t 21 i b CFV lregulated to 21 psi by CFValve regulated to 21 psi by CFValve 
system (GATE LLC).  Treatment system (GATE LLC).  Treatment 
was applied using a single boom was applied using a single boom 
with a flat fan nozzle (TeeJetwith a flat fan nozzle (TeeJetwith a flat fan nozzle (TeeJet with a flat fan nozzle (TeeJet 
8003VS).8003VS).
Every other vine was treatedEvery other vine was treated……



Mate ials and MethodsMate ials and MethodsMaterials and MethodsMaterials and Methods
Visual assessment of diseases was made fourVisual assessment of diseases was made fourVisual assessment of diseases was made four Visual assessment of diseases was made four 
times in the season.  Sixty leaves and ten times in the season.  Sixty leaves and ten 
clusters per vine were randomly selected and clusters per vine were randomly selected and p yp y
assessed for diseases assessed for diseases 

a total of 240 leaves and 40 clusters per treatmenta total of 240 leaves and 40 clusters per treatment
t f di d (di it )t f di d (di it )percentage of diseased area (disease severity) percentage of diseased area (disease severity) 

and disease incidence were recorded.and disease incidence were recorded.
Linear mixed model was used to conduct theLinear mixed model was used to conduct theLinear mixed model was used to conduct the Linear mixed model was used to conduct the 
analysis of variance (JMP 7.0.1, SAS institute, analysis of variance (JMP 7.0.1, SAS institute, 
Cary NC).  Cary NC).  

Treatment was considered as fixed effect, and Treatment was considered as fixed effect, and 
replication was considered as random effect.replication was considered as random effect.



Weathe conditionsWeathe conditionsWeather conditionsWeather conditions
Figure 2. Estimated leaf wetness and temperaure during wetness event at 
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Environmental conditions are key Environmental conditions are key yy
for grape disease development!for grape disease development!

Grape fungal pathogens requires a certain conditions Grape fungal pathogens requires a certain conditions 
(often time it is a combination of temperature and leaf (often time it is a combination of temperature and leaf 
wetness duration) to cause diseasewetness duration) to cause diseasewetness duration), to cause diseasewetness duration), to cause disease
Black rot disease riskBlack rot disease risk

Temperature  
in ºF 

Temperature  
in ºC 

Minimum Leaf Wetness Duration 
(hr) for Light Infection 

50 10 24 
55 13 12
60 16 9 
65 18 8 
70 21 7 
75 24 7 
80 27 680 27 6
85 29 9 
90 32 12 



Infection conditionsInfection conditions
Dates Potential disease risks Comments 

5/2 5/6/09 Ph BR PM ( ) DM It b bl t ld f PM d DM5/2-5/6/09 Ph, BR, PM (ascospore), DM It was probably too cold for PM and DM
5/7/09 PM (ascospore), DM  

5/7-5/9/09 DM sporulation Three consecutive nights with high RH and Temp > 55F 

5/10/09  First observation of Ph 
5/15/09 Ph, BR, PM (ascospore), DM  

5/15-5/17/09 DM sporulation Three consecutive nights with high RH and Temp > 55F 

5/18-5/20/09  Frost advisory 
5/24/09  First observation of BR  

5/25-5/27 Ph, BR, PM (ascospore), DM 63 h of wetness 
5/25-5/29/09 DM sporulation Five consecutive nights with high RH and Temp > 55F5/25 5/29/09 DM sporulation Five consecutive nights with high RH and Temp  55F

5/28/09  First observation of DM 
6/3-6/5/09 Ph, BR, PM (ascospore), DM 68 h or wetness 

6/6/09  Bloom (50% on Chardonnay) 
6/9/09 Ph, PM (ascospore), DM  
6/10/09 Ph BR PM (ascospore) DM6/10/09 Ph, BR, PM (ascospore), DM

6/4-6/13/09 DM sporulation Ten consecutive nights with high RH and Temp > 55F 
6/12/09  First observation of PM on leaves, DM on bunches (untreated)
6/17/09 Ph, BR, PM (ascospore), DM 12 h of wetness at low 60F 

6/18-6/21/09 DM sporulation Four consecutive nights with high RH and Temp > 55F 
6/20/09 PM (ascospore), DM ~3.5 hr of wetness at mid 70F6/ 0/09 (ascospo e), 3 5 o e ess a d 0
6/26/09 PM (ascospore), DM ~3.5 hr of wetness at mid 70F 
7/1/09 Ph, BR, PM, DM, Bot 9 h of wetness at 65F 
7/10/09  First observation of Botrytis on bunches 
7/17/09 PM, DM, Bot 4 hr (71F) + 6hr (66F) 
7/21/09 Ph, BR, PM, DM, Bot 15 hr (68F) 
7/25/09 Ph BR PM DM B t 12 h (66F)7/25/09 Ph, BR, PM, DM, Bot 12 hr (66F)
7/26/09 Ph, BR, PM, DM, Bot 15 hr (66F) 

7/18/-7/30 DM sporulation Ten consecutive nights with high RH and Temp > 55F 
7/29/09 DM Several rains (~ 2hr) observed 

8/13 8/16 DM sporulation Four consecutive nights with high RH and Temp > 55F



As the season progressesAs the season progressesAs the season progressesAs the season progresses……

Black rot on leaves and berries

Phomopsis cane and leaf spot



As the season progressesAs the season progressesAs the season progressesAs the season progresses……

Downy mildew on leaves and flowers



As the season progressesAs the season progressesAs the season progressesAs the season progresses……

Powdery mildew on leaves and berries



Ho abo t t eated ines?Ho abo t t eated ines?How about treated vines?How about treated vines?

T d U dTreated Untreated



Downy Mildew TreatmentsDowny Mildew TreatmentsDowny Mildew TreatmentsDowny Mildew Treatments

Application timing

Treatment name (rate/A) 
Revus 250SC (7 fl oz/A) then 

Ridmil Gold/Copper 65 (2lb/A) 

Revus Top 4 17 SC (6 fl oz/A) Application timing
Treatment started at pre-bloom, 

Applied 2 times, rotated once with 
d

Revus Top 4.17 SC (6 fl oz/A) 
then Ridomil Gold/Copper 65 
(2lb/A) 

Revus Top 4.17 SC (7 fl oz/A) 
then Ridomil Gold/Copper 65 
(2lb/A)

Mancozeb + Zoxamide

Ridomil gold/copper (2nd cover), 
then applied two more times.  
All treatments were applied 

(2lb/A) 
GAVEL 75 DF (3 lb/A) 
GAVEL 75 DF (3 lb/A) 
Dithane DF (3lb/A) then Ridomil 

Gold/Copper 65 (2lb/A) pp
approximately14-day schedule.

pp ( )

Dithane DF (3lb/A) then Ridomil 
Gold/Copper 65 (2lb/A) then 
Prophyt (2 qt/A) 

UntreatedUntreated 
Tanosv (8 oz/A) then Ridomil 

Gold/Copper 65 (2lb/A) 

 



R lt D ild t i lR lt D ild t i lResults: Downy mildew materialsResults: Downy mildew materials
 Disease incidencez  Disease severityy 
Days after first 

Treatment name (rate/A) application LS meanw  LS meanw 
Revus 250SC (7 fl oz/A) then 

Ridmil Gold/Copper 65 (2lb/A) 
38, 53(Revus), 67 

(Ridomil), 79, 92 
(Revus) 20.42   cde  0.63   cd 

Revus Top 4.17 SC (6 fl oz/A) 38, 53(Revus), 67 p ( )
then Ridomil Gold/Copper 65 
(2lb/A) 

, ( ),
(Ridomil), 79, 92 

(Revus) 9.17     ef  0.28    d 
Revus Top 4.17 SC (7 fl oz/A) 

then Ridomil Gold/Copper 65 
(2lb/A)

38, 53(Revus), 67 
(Ridomil), 79, 92 

(Revus) 24.17 bcd 0.91  cd(2lb/A) (Revus) 24.17 0.91
GAVEL 75 DF (3 lb/A) 38, 53, 67, 79, 92 8.33      f  0.12    d 
GAVEL 75 DF (3 lb/A) 38, 53, 67, 79, 92 13.33    def  0.41    d 
Dithane DF (3lb/A) then Ridomil 

Gold/Copper 65 (2lb/A) 
38, 53(Dithane), 67 

(Ridomil), 79, 92 
(Revus) 35 42 b 1 89 c(Revus) 35.42 b 1.89  c

Dithane DF (3lb/A) then Ridomil 
Gold/Copper 65 (2lb/A) then 
Prophyt (2 qt/A) 

38, 53(Dithane), 67 
(Ridomil), 79, 92 

(Prophyt) 30.42  bc  1.04   cd 
Untreated 93.75 a  13.30 a 
T v (8 /A) th Rid il 38 53(T ) 67Tanosv (8 oz/A) then Ridomil 

Gold/Copper 65 (2lb/A) 
38, 53(Tanos), 67 

(Ridomil), 79, 92 
(Tanos) 90.83 a  7.82  b 

 



R lt D Mild P t t lR lt D Mild P t t lResults: Downy Mildew: Percent controlResults: Downy Mildew: Percent control
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Powdery Mildew TreatmentsPowdery Mildew TreatmentsPowdery Mildew TreatmentsPowdery Mildew Treatments
 

Treatment name (rate/A)
Torino

Treatment name (rate/A)
GWN-4617 (3.4 fl oz/A) 

(experimental) 
Vintage SC (4 fl oz/A) 

then GWN 4671 (3 4 fl Application timing
Treatment started at 

1st application after bloom

   then GWN-4671 (3.4 fl 
oz/A) (experimental) 

Quintec (4 fl oz/A) 

R ll 40WPS (3 lb/A) 1st application after bloom 
and applied three consecutive times 

All treatments were applied 
i t l 14 d h d l

Rally 40WPS (3 lb/A) 
  then Microthiol D (4 lb/A) 
Rally 40WPS (3 lb/A) 

approximately14-day schedule.Untreated 
Mettle 125ME (5 fl oz/A) 

LEM-17 (16 fl oz/A) ( )
(experimental) 

 



Results: Powdery mildew Results: Powdery mildew yy
materialsmaterials

Disease 

 
Disease 

incidencez  
Disease 
severityy 

severity 
(bunch)y 

Treatment name (rate/A) 
Days after first 
application LS meanw  LS meanw 

 
LS meanw 

GWN 4617 (3 4 fl oz/A) 0 7 22 33 39GWN-4617 (3.4 fl oz/A) 
(experimental) 

0, 7, 22, 33, 39, 
54, 68 2.08

 
b  0.08 b 2.74 b 

Vintage SC (4 fl oz/A) 
   then GWN-4671 (3.4 fl 

oz/A) (experimental) 

0, 7, 22 (Vintage), 
33, 39, 54, 68, 

(GWN-4671) 0.00
 
b  0.00

 
b

 

12.75
 
b) ( p ) ( )

Quintec (4 fl oz/A) 39, 54, 68
0.83

 
b  0.01

 
b 

 
1.89

 
b 

Rally 40WPS (3 lb/A) 
  then Microthiol D (4 lb/A) 

39, 54(Rally), 68 
(Microthiol) 0.42

 
b  0.02

 
b 

 
6.96

 
b 

Rally 40WPS (3 lb/A) 39 54 68Rally 40WPS (3 lb/A) 39, 54, 68
2.08

 
b  0.04 b 6.08 b 

Untreated 92.08 a  32.92 a  94.36 a 
Mettle 125ME (5 fl oz/A) 39, 54, 68

0.83
 
b  0.01

 
b 

 
4.30

 
b 

LEM-17 (16 fl oz/A) 
(experimental) 

39, 54, 68
1.67

 
b  0.05

 
b 0.68

 
b 

 



R lt P d Mild P t t lR lt P d Mild P t t lResults: Powdery Mildew: Percent controlResults: Powdery Mildew: Percent control
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O e all concl sionsO e all concl sionsOverall conclusionsOverall conclusions

Downy mildewDowny mildew
Considering how weather conditions favored downy Considering how weather conditions favored downy 
mildew development early in the season allmildew development early in the season allmildew development early in the season, all mildew development early in the season, all 
treatment performed very well.treatment performed very well.
Tanos was applied by itself, regardless of the label Tanos was applied by itself, regardless of the label 

d S f d dd S f d drecommendation.  Significant reduction in disease recommendation.  Significant reduction in disease 
severity was observedseverity was observed

Powdery mildewPowdery mildewPowdery mildewPowdery mildew
Disease incidence was near 100% on check, yet that Disease incidence was near 100% on check, yet that 
of other treatments were less than 2%of other treatments were less than 2%
S i f ti b i b d b t itS i f ti b i b d b t itSome infection on berries were observed, but it may Some infection on berries were observed, but it may 
due to spray equipment x canopy effectdue to spray equipment x canopy effect



Fungicide Update (2010)Fungicide Update (2010)g p ( )g p ( )
Page 1Page 1--2 in the handout2 in the handout

BASFBASFBASFBASF
VivandoVivando

The a i is Benzophenone which has anThe a i is Benzophenone which has anThe a.i. is Benzophenone which has an The a.i. is Benzophenone which has an 
efficacy against efficacy against Powdery MildewPowdery Mildew (PM).  (PM).  
It showed to disrupt hypahe and spore It showed to disrupt hypahe and spore p yp pp yp p
formation of PM fungus.  The product is formation of PM fungus.  The product is 
due in June 2010 in CA.  The rate is 10.3 fl due in June 2010 in CA.  The rate is 10.3 fl 
oz/A it has a protective activity of 14oz/A it has a protective activity of 14 2121oz/A, it has a protective activity of 14oz/A, it has a protective activity of 14--21 21 
days.  The PHI is 14 days.  It may be days.  The PHI is 14 days.  It may be 
locally systematic.locally systematic.locally systematic.locally systematic.



F ngicide Update (2010)F ngicide Update (2010)Fungicide Update (2010)Fungicide Update (2010)

BBBayerBayer
LUNALUNA

The a.i. is Fluopyram (group 7 Pyramidas), which The a.i. is Fluopyram (group 7 Pyramidas), which 
has an efficacy against has an efficacy against PM and BotrytisPM and Botrytis.  It has .  It has 

t ti ti it d it t ti llt ti ti it d it t ti lla protective activity and it moves systematically a protective activity and it moves systematically 
(probably locally systematic).  Since the same a.i. (probably locally systematic).  Since the same a.i. 
has been used for post harvest application PHIhas been used for post harvest application PHIhas been used for post harvest application, PHI has been used for post harvest application, PHI 
may be very short.may be very short.
Luna Experience (Fluopyram +Luna Experience (Fluopyram +Luna Experience (Fluopyram + Luna Experience (Fluopyram + 
Tebuconazole) is registered for grapeTebuconazole) is registered for grape



F ngicide Update (2010)F ngicide Update (2010)Fungicide Update (2010)Fungicide Update (2010)
SyngentaSyngenta

Inspire super 2.82SCInspire super 2.82SC
It is Difenoconazole + Cyprodinil mixed material for It is Difenoconazole + Cyprodinil mixed material for 
Powdery Mildew (PM)Powdery Mildew (PM) control.  It is aiming to be on the control.  It is aiming to be on the 
shelf by March 2010 It has preventative and curativeshelf by March 2010 It has preventative and curativeshelf by March 2010.  It has preventative and curative shelf by March 2010.  It has preventative and curative 
characteristics; and rainfast after 2 hrs of application.  Rate characteristics; and rainfast after 2 hrs of application.  Rate 
is14is14--20 oz/A.20 oz/A.

Quadris TopQuadris TopQuadris TopQuadris Top
A Difenoconazole + Azoxystrobin combination material for A Difenoconazole + Azoxystrobin combination material for 
PM and Black Rot.  PM and Black Rot.  It is due sometimes in 2010.  The It is due sometimes in 2010.  The 
rate is 8rate is 8--15 oz/A.15 oz/A.

Switch 62.5WGSwitch 62.5WG
A Cyprodinil + Fludioxonil combination material for A Cyprodinil + Fludioxonil combination material for 
Botrytis and sour rotBotrytis and sour rot It has been used for other crops It has been used for other crops 
such as strawberry and it obtained supplemental label forsuch as strawberry and it obtained supplemental label forsuch as strawberry, and it obtained supplemental label for such as strawberry, and it obtained supplemental label for 
grape Sept 2009.  The rate is 11grape Sept 2009.  The rate is 11--14 oz/A.14 oz/A.



F ngicide Update (2010)F ngicide Update (2010)Fungicide Update (2010)Fungicide Update (2010)
ValentValent

Q hQ hQuashQuash
It is a Metconazole product forIt is a Metconazole product for PMPM.  It has been used .  It has been used 
in stone fruit production against variety of diseases.in stone fruit production against variety of diseases.

GowanGowan
TorinoTorino

The a i is Cyflufenamid (FRAC group U6 Amidoximes noThe a i is Cyflufenamid (FRAC group U6 Amidoximes no−− The a.i. is Cyflufenamid (FRAC group U6 Amidoximes, no The a.i. is Cyflufenamid (FRAC group U6 Amidoximes, no 
resistance risk information) , which is active against resistance risk information) , which is active against PMPM.  It is .  It is 
not systematic, but shows a translaminar movement (vapor not systematic, but shows a translaminar movement (vapor 
action) to improve coverage.  The application rate will be 3.4 action) to improve coverage.  The application rate will be 3.4 
oz/Aoz/Aoz/A. oz/A. 

−− There are some new mode of action; however, many are mixed There are some new mode of action; however, many are mixed 
product which as existing mode of actions.product which as existing mode of actions.
Please rotate the mode of action (not to be confused with Please rotate the mode of action (not to be confused with 
product name product name –– take a look at FRAC code on the label.)take a look at FRAC code on the label.)



FRAC codeFRAC codeFRAC codeFRAC code

http://www frac info/frac/index htmhttp://www.frac.info/frac/index.htm



Resources on Grape Disease Resources on Grape Disease pp
ManagementManagement

My blogMy blog
UpdatedUpdatedUpdated Updated 
almost daily almost daily 
during the during the 
seasonseason
Please refer to Please refer to 
my handout my handout 
for URLsfor URLs



Resources on Grape Disease Resources on Grape Disease 
M tM tManagementManagement

FungicideFungicideFungicide Fungicide 
application application 
guidelineguidelineguidelineguideline

With With 
pictorialpictorialpictorial pictorial 
keys for the keys for the 
target host target host gg
stagestage



Resources on Grape Disease Resources on Grape Disease pp
ManagementManagement

Virginia TechVirginia Tech’’ssVirginia TechVirginia Tech s s 
Pest Pest 
ManagementManagementManagement Management 
GuideGuide

It covers notIt covers notIt covers not It covers not 
only diseases, only diseases, 
but alsobut alsobut also but also 
insect and insect and 
weedsweeds
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