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Why powdery mildew stations? 
• $$ to control the disease 
• Requires attention every year 

(some years worse than others) 
• If not controlled losses can be 

severe: 
– Reduced wine quality at 3% 

infected berries 
– Cracking allows rot 

organisms to enter 
– Lower Brix 
– “Red flag” for winery: basic 

for quality 

Goal: Minimize unnecessary mildew sprays while 
maintaining quality (no disease). 



Powdery mildew (Eryisphe necator) disease cycle 

Rain, dew, fog,  and 
temps. 50°-80°F 

Overwintering spores (ascospores) 

In-season spores 
(conidia) Temps (at 

leaf surface) 
43°-90°F, 
optimal is 
70°-86°F 

Fruit no longer 
susceptible at 8° Brix 



Periods of precipitation with corresponding max., min., and average 
temperatures January-June 1, 2014: Plymouth CIMIS #227 
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BUDBREAK: March 14 (Chardonnay), 
March 24 (Zin) 



What makes a “bad” disease year? 

Host-green tissue present; variety susceptibility 

Pathogen-sources of 
inoculum; site history, 
neighbors, resistance 

Environmental 
conditions-that are right for the 

pathogen to develop. Canopy 
temperature monitoring, manipulation. 

Effect of air and light. 



How do we know mildew is present? 
Look for it!  











How do we know mildew is present? 
Look for it! 

 (Time consuming $, difficult to see,  
requires training) 



How do we know mildew is present? 
Research: Spore trapping (not there yet) 



How do we know mildew is present? 

ASSUME it is there  
 

(RISK factor) 



What makes a “bad” disease year? 

Host-susceptible tissue present 

Pathogen-
sources of 
inoculum 

Environmental 
conditions-that are 

right for the 
pathogen to develop 
70-85°F optimum 
Effect of UV light, 

air. 
 

Canopy 
manipulation, trellis, 
station monitoring 



California 
Agriculture 
1990 



CIMIS 227 is at Terra d’Oro  
(no mildew index) 



2013: 2 powdery mildew stations in 
Shenandoah Valley, Amador County. 

Data online at UCIPM 

Amador-Eagle 
Up March 11, 2013 
Distacio Ranch, 1470 feet 
Head trained zinfandel 
Budbreak March 24, 2014 

Amador-Renwood 
Up March 6, 2013 
Renwood, 1580 feet 
Bilateral trained zinfandel 



2014: 2 powdery mildew stations in  
El Dorado County, data online at UCIPM 

Camino-Lava Cap 
Up March 26, 2014 
2730 feet 
Bilateral Chardonnay 
Budbreak March 14, 2014 

Fair Play-Naylor Ranch 
Up April 25, 2014 
2740 feet 
Bilateral Barbera 



How to access station information?  
See “4 STEPS” handout 





How the mildew index accumulates points. 
Once wetness and initial ascospore infection occurs, rest of the season 
is conidial infection. 
Based on temperature (canopy), and to a lesser degree RH.   
Scale is 0-100. 
 
• 6 or more continuous hours between 70°F-85°F:  

Add 20 points 
 

• Less than 6 continuous hours between 70°F-85°F: 
Subtract 10 points 

 
• If 95°F or higher for 15 minutes or more: 

Subtract 10 points 
 



Po
w

de
ry

 M
ild

ew
 In

de
x 

N
um

be
r 

of
 c

on
tin

uo
us

 h
ou

rs
 7

0-
85

°F
 

Powdery mildew index and number of continuous hours of 
temperatures 70-85°F for Amador Eagle, to June 1, 2014  



Comparison of the Powdery Mildew Index for 4 Foothill Stations- 
June 1, 2014 
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SPRAY INTERVALS BASED ON DISEASE PRESSURE USING THE POWDERY 
MILDEW INDEX 

  Suggested spray schedule 

Index Disease 
pressure 

Pathogen 
status 

Biologicals  
and SARs 
 (i.e. Serenade, 
Messenger, etc.) 

Sulfur 
Sterol-
inhibitors 
(i.e. Rally, 
etc.) 

Strobilurins 
(i.e. Pristine, 
etc.) 

0-30  low  present  7- to 14-day 
interval  

14- to 21-
day interval  

21-day 
interval or 
label 
interval  

21-day 
interval or 
label 
interval  

30-50  intermediate  
reproduces 
every 15 
days  

7-day interval  10- to 17-
day interval  

21-day 
interval  

21-day 
interval  

60 or 
above  high  reproduces 

every 5 days  
use not 
recommended  

7-day 
interval  

10- to 14-
day interval  

14-day 
interval  



Predict 50 more points by next Thursday (Grape Day),  
all PMI stations will be “high”.  



2014 Powdery Mildew Trial :  
Distacio Ranch-Amador Eagle.  

Pat Rohan, Collaborator. 

Date Grower Std. Station PMI Time post-treat Scouted (645 leaves) Spore trap 
3/24/2014 BUDBREAK BUDBREAK 0 
3/31/2014 0 2 out 
4/7/2014 20 changed 
4/21/14 90 No mildew found changed 
4/22/14 5 lb sulfur 5 lb sulfur 80 

2 2/3 pint Champ 2 2/3 pint Champ 
4 oz/50 gal Nu film 4 oz/50 gal Nu film 

4/29/14 40 1 week later  
4/30/14 60 No mildew found 
5/1/14 50 changed 
5/6/14 4 oz. Sovran 4 oz. Rally 30 2 week interval 

5 lb. Microthiol 5 lb. Microthiol 
4 oz. Nu film 4 oz Nu film 

5/8/14 10 changed 
5/13/14 30 1 week later No mildew found 
5/20/14 0 2 weeks later 

5/27/14 30 3 weeks later No mildew found 
NO SPORES 
TRAPPED YET 

6/5/14 4 oz. Rally 4 oz. Sovran 90 30 days later 
5 lb. Microthiol 5 lb. Microthiol 
4 oz Nu film 4 oz. Nu film 





But is that really all there is to it? 



What makes a bad disease year? 

Host-susceptible tissue present 

Pathogen-
sources of 
inoculum, 
strain, etc. 

Environmental conditions-
that are right for the 
pathogen to develop 

Fungicide/Management choice: timing, 
chemistry, application 

Fungicide class 
rotation to 
avoid resistant 
individuals 

Manipulating canopy 
environment: leaf 
pulling, shoot thinning 



How fungicides work: “mode of action” 
Disruption of: 
Cell division 
Cellular respiration 
Cell wall synthesis 
Cell membranes 
Enzymes 
 
Ø Single site and multiple site 
 





How do we check for coverage? 



Water 
sensitive 
paper to 
check for 
coverage 



Summary 
• Mildew disease requires 3 things to occur: host, pathogen and environmental 

conditions (70-85°F) for the pathogen to grow.  
 

• PMI stations monitor the canopy temperature and calculate the risk of disease 
development, assuming the pathogen is present. 
 

• Index is now available via UCIPM for 4 foothill sites: real time data publicly 
available for everyone. We can now see how PMI differs among those sites. 

 
• Saving money: The index can be used by growers to adjust interval lengths and 

fungicide category choices.  This may result in fewer sprays while maintaining 
quality. 
 

• Rotation of FRAC number on fungicide (mode of action) is important to avoid 
resistance development. 
 

• Experiments underway to develop new techniques to detect mildew (spore 
trapping) and to compare typical grower standard and station spray schedules, 
AND virtual networks (McGuire and Gubler). 
 

• Based on my observations so far, 2014 may not be a big mildew year. 
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