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Mountain Region
▪ Mostly Vitis vinifera

West Georgia
▪ Mostly hybrids

South Georgia
▪ Mostly muscadines and 

hybrids

~ 2000 acres



The Environmental Protection Agency (EPA) is now 
heavily involved in either potentially removing critical 
fungicides (e.g., mancozeb) or modifying their use 
under the Endangered Species Act. This session will 
provide an overview of EPA activities that will impact 
grape production over the next few years. In addition 
to the overview, mitigation efforts and potential 
changes to fungicide programs will be discussed. 
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Why is the Environmental Protection Agency 
“suddenly” removing fungicides from the market? 

What is the Endangered Species Act, and how does this 
act now “suddenly” interact with EPA regulations and 
registrations? 





Any fungicides that are found to impact 
any aspect of the endocrine system will 
be advanced to Tier 2 Screening, which 
may result in further limitations of use 
or even cancellations of registrations. 



Endocrine disruptor bans in 
Europe



Fungicide ED Effects

Captan Inhibits the action of estrogen.

Propiconazole

Weak estrogen inhibitor. Inhibits the enzyme aromatase, 

decreasing the production of estrogens and increasing the 

available androgens.

Tebuconazole
Inhibits the enzyme aromatase, decreasing the production of 

estrogens and increasing the available androgens.



• Many of the fungicides that are currently included 
in the Endrocrine Disruptor Program are critical to 
disease management programs, especially as 
related to IPM and resistance management.

• Tier 2 screening can be predicted for several of 
these fungicides, as there is documented 
association with endocrine disruption.

• Cancellation or use limits will increase resistance-
development pressure for remaining fungicides. 



EPA Mancozeb Update
•Action: EPA proposes to cancel mancozeb use for all grape production.

•Reasoning: High risk of post-application worker exposure during routine 
vineyard tasks.

•Target Diseases: Currently used to manage Phomopsis, downy mildew, black 
rot, and ripe rot, among others.

•Regulatory Context: Part of a broader FIFRA review to comply with the 
Endangered Species Act.



EPA Mancozeb Update
•High-Risk Activities: Tying, training, leaf-pulling, and hand-harvesting.

•The REI Problem: To ensure safety, a Restricted-Entry Interval (REI) of 45 
to 72 days would be required.

•Feasibility: EPA deems long REIs "unfeasible" as they would prevent 
growers from managing their crops.

•Comparison: Other fruit crops (orchards) can retain use because they don't 
require the same high-contact hand labor.



EPA Mancozeb Update
•Increased Costs: Shift toward more expensive single-site fungicides.

•Resistance Risks: Losing a multi-site tool forces reliance on Captan and 
single-site products (e.g., myclobutanil).

•Geographic Sensitivity: Highest impact expected for growers East of the 
Rocky Mountains due to disease pressure.



Mancozeb Initiation

Budbreak

Mancozeb Use

Yes No

Mancozeb Termination

Pre-harvest Interval

• Manzate Pro-Stick most often utilized

• Maximum number of applications per season is 6 at the 
highest use rate; 16 at the lowest use rate

• Preharvest Interval (PHI): 66 days

• Utilized 7.3 times per year on average

Georgia Mancozeb Survey



In-season Hand Operations for Grapes
Viticultural Practice Hand Mechanization Possible

Shoot thinning/tying Yes ???

Skirting vines Yes Yes

Sucker removal Yes Yes

Weeding Yes Yes

Hedging Yes Yes

Leaf pulling Yes Yes

Bird netting Yes
Yes (still touch vines); 

alternatives exist



Mancozeb Label Change

Would Adjust Would Discontinue Use

Vine Touch Avoidance Possible

No

• Mancozeb avoidance would be difficult for most wine grape systems.

• Avoiding vine touch for training operations would be largely 
impractical.

• Training systems could possibly be modified for some grapes. 

• Not all grapes require in-season training operations (e.g. 
muscadines).

Georgia Mancozeb Survey







We have traditionally used 
mancozeb and then captan as the 
backbone of a fungicide program.



Powdery mildew

The loss of 
mancozeb will 
not impact 
powdery 
mildew 
management.

Loss of DMI 
fungicides will.



Phomopsis

The loss of 
mancozeb will 
impact 
Phomopsis 
management. 

Albeit lime 
sulfur is a 
helpful option.



Anthracnose

The loss of 
mancozeb will 
impact 
anthracnose 
management. 

Albeit lime 
sulfur is a 
critical option.



Lime sulfur

Use of lime sulfur 
and similar 
products will be 
essential for 
management of 
Phomopsis and 
anthracnose in V. 
vinifera and 
hybrids.



Downy mildew

The loss of 
mancozeb will 
dramatically 
impact downy 
mildew 
management.



Black rot

The loss of 
mancozeb will 
dramatically 
impact black rot 
and bitter rot 
management.



Ripe rot

Loss of 
mancozeb will 
affect ripe-rot 
management, 
mainly because 
the QoI 
fungicides are no 
longer effective 
due to resistance.



Can we replace mancozeb 
with captan, copper, or 
biologicals?



Sixteen applications 
are allowed at the low 
rate of 0.75 quarts 
per acre.

Will this rate provide 
good disease control?

Wet weather will 
require the high rate 
(six applications per 
season).





Untreated Control Manzate Pro-Stick 3 lb Captan 4L 0.75 qt Kocide 3000 1.75 lb Howler Evo 7.5 lb

6

5

4



Untreated Control Manzate Pro-Stick 3 lb Captan 4L 0.75 qt Kocide 3000 1.75 lb Howler Evo 7.5 lb

3

2

1



Issues with Mancozeb 
Loss

• Captan alone will not fill the void.

• Copper is not as efficacious and can 
be phytotoxic.

• Fungi and oomycetes are developing 
resistance to other fungicide classes.

Mancozeb
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• 1983 FRAC 4: Phenylamides (PA) 

• Metalaxyl, mefenoxam
• 1997 FRAC 27: Cyanoacetamide oximes

• Cymoxanil
• 2000 FRAC 11:Quinone outside Inhibitors (QoI) 

• Azoxystrobin, pyraclostrobin
• 2003 FRAC P07: Phosphonates 

• Fosetyl-Al, phosphorous acid and salts
• 2007 FRAC 40: Carboxylic acid amides (CAA)

• Mandipropamid 

Fungicide Resistance in Plasmopara viticola (other growing areas)



Growing Vitis vinifera grapes in the eastern United States can be 
challenging, especially without mancozeb. This fungicide is crucial for 
controlling diseases like downy mildew, black rot, and Phomopsis, 
which are prevalent in the humid climate of the eastern U.S. If mancozeb 
is removed from the spray program, grape growers would need to rely on 
other fungicides like captan and copper, which are less effective. 
Additionally, growers would need to adopt more rigorous vineyard 
management practices, such as improved canopy management, to 
enhance air circulation and reduce humidity around the vines. While it is 
possible to grow Vitis vinifera grapes in the eastern U.S. without 
mancozeb, it would require significant adjustments and might result in 
higher disease pressure and potentially lower yields.



We are currently 
thinking short term, but 

we also need to be 
thinking long term –

 what, where and how 
are we planting?



Cultural practices (e.g. 
site selection, trellising 

system, leaf pulling, 
etc.) will be more 

important than ever.



Resistance to multiple 
diseases of grape 

(through breeding 
programs) may be on 

the horizon, but will the 
market accept these new 

cultivars?



Can we replace 
mancozeb with ziram?



You can mix and 
match products for 
black rot, etc., but 

fungicide resistance 
may be a future issue.



Can we utilize the low 
rate of captan plus a 
phosphonate, always 

augmenting with other 
fungicides at critical 
points or continually 

throughout the season?



Fungicide resistance 
pressure will increase 

over time, and 
unfortunately, many 
classes will no longer 

have utility?



Growing Vitis vinifera grapes in the eastern United States can be 
challenging, especially without mancozeb. This fungicide is crucial for 
controlling diseases like downy mildew, black rot, and Phomopsis, 
which are prevalent in the humid climate of the eastern U.S. If mancozeb 
is removed from the spray program, grape growers would need to rely on 
other fungicides like captan and copper, which are less effective. 
Additionally, growers would need to adopt more rigorous vineyard 
management practices, such as improved canopy management, to 
enhance air circulation and reduce humidity around the vines. While it is 
possible to grow Vitis vinifera grapes in the eastern U.S. without 
mancozeb, it would require significant adjustments and might result in 
higher disease pressure and potentially lower yields.



Endangered Species Act
• Passed in 1973

• Requires government agencies ensure actions they take do not 
jeopardize a species that has been federally listed as endangered or 
threatened

• Requires consultation by EPA Office of Pesticides Programs (OPP) 
with the U.S. Fish and Wildlife Services or the National Marine 
Fisheries Service when pesticides are registered



New Endangered Species Act Farmer Requirements
• Check the EPA’s Bulletins Live! Two website and follow ESA 

restrictions for pesticide products 
(https://www.epa.gov/endangered-species/bulletins-live-two-view-
bulletins)

• Reduce spray drift

• Reduce runoff/erosion

• Reduce pesticide exposure to endangered or threatened species and 
their habitat



ESA Mitigation
• Option 1. Develop farming practices to obtain 9 runoff points and 

spray drift reduction of 100%

• Option 2. Select pesticides with fewest possible mitigation 
requirements

• Option 3. Change crops to use pesticides with the fewest mitigation 
requirements
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Factorial Analysis

• Looks at the effect of treatments 

across samples

• Each independent variable is a ‘factor’ 

in the design

• Powerful analysis assuming no 

interactions 

• Interactions occur when the level of 

one independent variable affects 

another independent variable

Sulfur Surfactant

None None

None Cohere

None Hi-Wett

None Silwet L-77

Sulfur None

Sulfur Cohere

Sulfur Hi-Wett

Sulfur Silwet L-77
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Area Under the Disease Progress Curve (AUDPC)

• AUDPCs are used to incorporate 

multiple disease ratings into one 

statistic

• Area under curve added together

• Can analyze ratings across time
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Nozzle Trial Experimental Design

• Two surfactant products tank mixed 
with sulfur

• Two nozzles used:
• Air induction

• Cone

• 2 x 3 factorial design applied to a 
randomized complete block design 
with five replications

• Powdery mildew incidence and 
severity rated weekly after disease 
onset 

Surfactants Nozzles

Microthiol Cone

Microthiol + Hi-Wett Cone

Microthiol + Cohere Cone

Microthiol Air Induction

Microthiol + Hi-Wett Air Induction

Microthiol + Cohere Air Induction
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Factorial Analysis of Surfactants and Nozzles 
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Questions?
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