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1.0 Introduction 

Valent USA, hereby petitions EPA to extend by 3 years the period of exclusive data use 
for Fluopicolide fungicide by applying the provision of FIFRA Section 3(c) (1) (F) (ii). 

FIFRA Section 3(c) (1) (F) (ii) states that: 

The period of exclusive data use provided under clause (i) shall be extended 1 additional 
year for each 3 minor uses registered after the date of enactment of this clause and 
within 7 years of the commencement of the exclusive use period, up to a total of 3 
additional years for all minor uses registered by the Administrator if the Administrator, in 
consultation with the Secretary of Agriculture, determines that, based on information 
provided by an applicant for registration or a registrant, that – 

(I) there are insufficient efficacious alternative registered pesticides available for the 
use; 
(II) the alternatives to the minor use pesticide pose greater risks to the environment or 
human health;  
(III) the minor use pesticide plays or will play a significant part in managing pest 
resistance; or 
(IV) the minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Fluopicolide Registrations 

Fluopicolide technical (EPA Reg. No. 59639-139) and the end-use products, V-10161 4 
SC Fungicide (59639-140), V-10161 VPP (59639-141), V-10162 Premix (59639-142), 
and V-10162 VPP (59639-143) were first granted US registration on January 28, 2008.   

Currently registered (as of January, 12, 2015) use patterns are: 

Terrestrial Food Uses On: 
Grape Root and Tuber Vegetables    Crop Group 1 
Leaves of Root and Tuber Vegetables                . Crop Group 2 
Bulb Vegetables            Crop Group 3 
Leafy Vegetables (except Brassica Vegetables) Crop Group 4 
Brassica (Cole) Leafy Vegetables    Crop Group 5 
Fruiting Vegetables        Crop Group 8 
Cucurbit Vegetables      Crop Group 9 

Outdoor Terrestrial Non-Food Uses On: Conifers and Deciduous Trees and 
Ornamental Plants Including: Bedding Plants, Conifers, Flowering Plants, Foliage 
Plants, Ground Covers, Non-Bearing Fruit Trees, Non-Bearing Nut Trees, Non-Bearing 
Vines, Ornamentals, Shrubs, Sod Farms, Tobacco and Turfgrass 

Indoor Non-Residential Terrestrial Non-Food Uses On: Ornamental Plants in 
IndoorNurseries including Greenhouses, Shadehouses and Lathhouses. Uses forwhich 
USEPA has accepted the required data and/or citations of data that the formulator 
has submitted in support of registration; and 
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Residue trials were conducted in crops and the crop group representative crops, 
including major and minor crops, to support the numerous minor crops on which 
fluopicolide is currently registered. Table 1 shows the minor use crop candidates 
included in this petition for extension of exclusive use of data and the corresponding 
residue data used to support the registration of these minor crops. 

Therefore, residue studies supporting registration are available for 18 minor use crop 
candidates.  Of those, three minor use registrations (horseradish, ginseng, and garlic) 
supported by residue data generated on representative crops for crop group tolerances 
are given in Table 1 

All of the minor use crop candidates were registered within the requisite seven year 
period (prior to January 28, 2015) and added to the technical fungicide label.  

Table 1: Fluopicolide Minor Use Crop Candidates 

Candidate 
No. 

Crop 
Candidate 

2012 
Acres1 

Residue Data  
to Support 

MRID # 
IR-4 
Data 

Date 
Registered 

Crop 
Grou 
p No. 

Documen 
t Section 
Number 

1 
Mustard 
green 

6,925 
Mustard 
green 

47859901 4/20/2011 5B 3.0 

2 Broccoli 128,938 Broccoli 47021701 x 5/30/2008 5A 4.0 

3 
Cabbage, 

head 
66,035 Cabbage 47021702 x 5/30/2008 5A 5.0 

Tomato 46708536 1/28/2008 8 
<31,854 Chili pepper 46708535 1/28/2008 8 
49,762 Bell pepper 46708530 1/28/2008 8 
71,911 Cantaloupe 46708531 1/28/2008 9 

 111,900 Cucumber 46708532 1/28/2008 9 
58,486 Squash 46708538 1/28/2008 9 

Grape 46708541 1/28/2008 
4 Head lettuce 154,968 Head lettuce 46708533 1/28/2008 4 6.0 
5 Leaf lettuce 69,973 Leaf lettuce 46708534 1/28/2008 4 7.0 
6 Celery 32,577 Celery 46708539 1/28/2008 4 8.0 
7 Spinach 46,377 Spinach 46708540 1/28/2008 4 9.0 
8 Horseradish 3,195 Radish 47021704 x 5/30/2008 1A 10.0 
9 Ginseng 373 Sugar beet 47021706 x 4/20/2011 1A 11.0 
10 Carrot 99,293 Carrot 47021705 x 4/20/2011 1A 12.0 
11 Sweet potato 125,726 Potato 46708537 4/20/2011 1C 13.0 

12 Onion, bulb 149,960 Onion, Bulb 47021703 x 5/30/2008 3 14.0 

13 Garlic 24,162 Onion, green 47021703 x 5/30/2008 3 15.0 
Tobacco 48924102 1/12/2015 

12012 Census of Agriculture.  2014. United States Department of Agriculture publication AC-12­
A-51. 695 pp.  
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Residue studies supporting registration are available for 13 minor crops, thus qualifying 
fluopicolide for a 3-year extension of data exclusivity (1 year for each of 3 minor crops up 
to a maximum of 3 years) provided the other criteria listed below are met. 

Valent USA believes that the registration of fluopicolide on 13 minor crops meets all of 
the requirements and therefore qualifies for a 3-year extension of data exclusivity (1 year 
for each of 3 minor crops up to a maximum of 3 years).  

Table 2: Summary of the Criteria Met by Each of the Minor Use Crop Candidates  

Candidate 
No 

Candidate 
Crop 

Key Fungal Diseases 
Criteria Document 

Section 
No.I II III IV 

1 Mustard green 
downy mildew; Pythium root rot; 

Phytophthora root rot 
   3.0 

2 Broccoli 
downy mildew; Pythium root rot; 

Phytophthora root rot 
   3.0 

3 Cabbage 
downy mildew; Pythium root rot; 

Phytophthora root rot 
   5.0 

4 Head lettuce downy mildew   6.0 

5 Leaf lettuce downy mildew   7.0 

6 Celery downy mildew   8.0 

7 Spinach downy mildew, white rust   9.0 

8 Horseradish Pythium root rot    10.0 

9 Ginseng 
Pythium damping-off, Phytophthora foliar 

blight and root rot 
  11.0 

10 Carrot 
Pythium damping off, root rot, cavity spot, 

forking and stubbing 
  12.0 

11 Sweet potato mottle necrosis   13.0 

12 Onion, bulb downy mildew   14.0 

13 Garlic downy mildew   15.0 

Criteria: 
(I) There are insufficient efficacious alternative registered pesticides available for the 
use; 
(II) The alternatives to the minor use pesticide pose greater risks to the environment or 
human health;  
(III) The minor use pesticide plays or will play a significant part in managing pest 

resistance; or 

(IV) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Meeting the Criteria for Extension of the Period of Exclusive Data Use 

Details of how fluopicolide meets the exclusivity criteria for various minor uses are 
described below.  
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Criteria: 
(I) There are insufficient efficacious alternative registered pesticides available for the 
use; 
(II) The alternatives to the minor use pesticide pose greater risks to the environment or 
human health;  
(III) The minor use pesticide plays or will play a significant part in managing pest 

resistance; or 

(IV) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 
Each section gives:  1) the acreage for the particular crop(s) and the pest/crop 
problems; 2) the justification of how fluopicolide meets the criteria for the particular 
use; and 3) appropriate references for that section. 

3.0 Justification for Fluopicolide Minor Use on Mustard Greens 

3.1 Acreage, Production and Major Disease Problems.  

According to the 2012 Crop Acreage Data Reported to FSA (1), there were 6925 acres 
of mustard greens (Brassica juncea) planted in the U.S.  Mustard greens are grown for 
fresh market consumption and processing, and top-producing states are Arizona, 
Arkansas, Georgia, and Wisconsin.  Diseases caused by the Oomycete class of plant 
pathogens are destructive in certain years or environments, and include downy mildew, 
Pythium root rot, and Phytophthora root rot.  Downy mildew  (Peronospora parasitica) is 
an important disease of mustard greens and other brassicas during times of cool and 
wet weather, and can cause severe spotting of foliage.  Losses to downy mildew can 
approach 25% under disease-favorable conditions (2).  Pythium root rot (caused by 
several species of Pythium) can be problematic on mustard and other brassicas at 
seeding or transplanting when conditions are wet and cool, and results in significant loss 
of plant populations (3).  Brassicas, including mustard, may also be affected by 
Phytophthora root rot (Phytophthora drechsleri, P. megasperma), particularly in poorly-
rotated fields and where moisture is high (4).  Although Phytophthora root rot is a minor 
disease in general, individual fields can be severely affected where favorable conditions 
prevail. 

3.2 Justification to meet Criteria: 

(I) There are insufficient efficacious alternative registered pesticides available for the use 

Conventional fungicides labeled for control of downy mildew, and which provide good 
efficacy against the disease, include azoxystrobin (FRAC group 11), pyraclostrobin 
(FRAC group 11), mefenoxam (FRAC group 4), cyazoxfamid (FRAC group 21), 
dimethomorph (FRAC group 40), mandipropamid (FRAC group 40), dimethomorph plus 
ametoctradin (FRAC groups 40 and 45), and fluopicolide (FRAC group 43) (5,6).  
Mefenoxam and fluopicolide are the only conventional fungicides labeled for Pythium 
root rot, and fluopicolide is the only conventional fungicide labeled for Phythophthora 
root rot. 
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A number of biopesticides based on microorganisms such as Streptomyces spp., 
Bacillus spp. and Trichoderma spp. (examples: Actinovate, Serenade, and Tenet) also 
have labels for these three diseases; however, these products are purely preventative in 
their recommended uses and require a tank-mix or alternation with another registered 
product when disease pressure is high (5).  Potassium phosphite-based products are 
labeled for the combination of downy mildew, Pythium root rot, and Phytophthora root rot 
but suffer from the same limitations as biopesticides.  

Fluopicolide (FRAC group 43) has a unique mode of action and is the only conventional 
product currently registered for control of the three Oomycete diseases (downy mildew, 
Pythium root rot, and Phytophthora root rot) that affect mustards and other brassicas. 
As such, fluopicolide fits well as a tank-mix or alternation partner for the biofungicides 
and potassium phosphites mentioned earlier. 

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance 

Key products for managing Oomycete diseases of mustard such as azoxystrobin (FRAC 
group 11), pyraclostrobin (FRAC group 11), mefenoxam (FRAC group 4), cyazoxfamid 
(FRAC group 21), dimethomorph (FRAC group 40), mandipropamid (FRAC group 40), 
and dimethomorph plus ametoctradin (FRAC groups 40 and 45) have a single-site mode 
of action and are therefore at risk for development of resistance (5).  These products 
require users to adhere to resistance management tactics that include tank-mixing or 
alternation with a different mode of action (designated by FRAC grouping).  Fluopicolide 
has a unique mode of action (FRAC group 43) among the fungicides registered for use 
on mustard greens and is therefore ideally-suited for inclusion in resistance 
management programs. 

3.3 References 

1. 	 2012 Census of Agriculture.  2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


2. 	 Keinath, A. and Smith, J.P. 2004. Crop Profile for Leafy Greens and Collards 

(Fresh Markets) in South Carolina.  Southern IPM Center. 

http://www.ipmcenters.org/cropprofiles/docs/SCleafygreens.pdf. 


3. 	 Damicone, J. 2014. Diseases of Leafy Crucifer Vegetables (Collards, Kale, 
Mustard, and Turnips). Fact Sheet EPP-7666, Oklahoma Cooperative Extension 
Service. 

4. 	 Koike, S., Gladders, P., and Paulus, A.  2007. Phytophthora root rot. Pp. 184-186 
in: Vegetable Diseases:  A Color Handbook.  Academic Press, Boston MA. 

5. 	 CDMS Label Search. 2016. Greens (Mustard), United States, Fungicides.
 
http://www.cdms.net. 


6. 	 Sikora, E. and Keinath, A.  2016. Efficacy of Products for Disease Control in 
Brassicas. Page 180 in:  2016 Vegetable Crop Handbook for the Southeastern 
United States. Farm Journal Media, Lenexa KS. 308 pp 
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4.0 Justification for Fluopicolide Minor Use on Broccoli 
 

4.1 Acreage, Production and Major Disease Problems 

The 2012 Crop Acreage Data Reported to FSA (7) indicates that there were 128,938 
acres of broccoli (Brassica oleracea) produced in the U.S.  Broccoli is grown for 
processing and fresh market consumption primarily in California, Arizona, Washington, 
Oregon, and Maine. Important diseases affecting broccoli and caused by the Oomycete 
class of plant pathogens are downy mildew, Pythium root rot, and Phytophthora root rot.  
Downy mildew (Peronospora parasitica) is the most important of these diseases and is 
particularly damaging to seedlings when cool and wet conditions prevail (8).  Seedling 
death can occur from early infections and damage to foliage is common later in the 
season; where two crops per season are grown, early outbreaks can contribute to higher 
levels of disease in later crops.  Varieties of broccoli grown for processing are most 
susceptible, and systemic infections result in heads being unsuitable for freezing.  
Pythium root rot (caused by several species of Pythium) may affect broccoli and other 
brassicas at seeding or transplanting, particularly when conditions are wet and cool or if 
plant densities are high.  The level of damage caused by this disease varies by year and 
location (9).  Brassicas, including broccoli, may also be affected by Phytophthora root rot 
(Phytophthora drechsleri, P. megasperma), particularly in poorly-rotated fields and 
where moisture is high (10).  Although a minor disease in general, Phytophthora root rot 
can severely affect individual fields where favorable conditions prevail. 

4.2 Justification to meet Criteria 

(I) There are insufficient efficacious alternative registered pesticides available for the use 

Conventional fungicides labeled for control of downy mildew, and which provide good 
efficacy against the disease, include azoxystrobin (FRAC group 11), pyraclostrobin 
(FRAC group 11), mefenoxam (FRAC group 4), cyazoxfamid (FRAC group 21), 
dimethomorph (FRAC group 40), mandipropamid (FRAC group 40), dimethomorph plus 
ametoctradin (FRAC groups 40 and 45), and fluopicolide (FRAC group 43) (11, 12).  
Mefenoxam and fluopicolide are the only conventional fungicides labeled for Pythium 
root rot, and fluopicolide is the only conventional fungicide labeled for Phthophthora root 
rot. 

A number of biopesticides based on microorganisms such as Streptomyces spp., 
Bacillus spp. and Trichoderma spp. (examples: Actinovate, Serenade, and Tenet) also 
have labels for these three diseases; however, these products are purely preventative in 
their recommended uses and require a tank-mix or alternation with another registered 
product when disease pressure is high (11).  Potassium phosphite-based products are 
labeled for the combination of downy mildew, Pythium root rot, and Phytophthora root rot 
but suffer from the same limitations as biopesticides. 

Fluopicolide (FRAC group 43) has a unique mode of action and is the only conventional 
product currently registered for control of the three Oomycete diseases (downy mildew, 
Pythium root rot, and Phytophthora root rot) that affect mustards and other brassicas. 
As such, fluopicolide fits well as a tank-mix or alternation partner for the biofungicides 
and potassium phosphites mentioned earlier. 
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(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance 

Key products for managing Oomycete diseases of broccoli such as azoxystrobin (FRAC 
group 11), pyraclostrobin (FRAC group 11), mefenoxam (FRAC group 4), cyazoxfamid 
(FRAC group 21), dimethomorph (FRAC group 40), mandipropamid (FRAC group 40), 
and dimethomorph plus ametoctradin (FRAC groups 40 and 45) have a single-site mode 
of action and are therefore at risk for development of resistance (11).  These products 
require users to adhere to resistance management tactics that include tank-mixing or 
alternation with a different mode of action (designated by FRAC grouping).  Fluopicolide 
has a unique mode of action (FRAC group 43) among the fungicides registered for use 
on broccoli and is therefore ideally-suited for inclusion in resistance management 
programs. 

4.3 References 

7. 	 2012 Census of Agriculture.  2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


8. 	 Pscheidt, J. and Ocamb, C. 2015.  Broccoli (Brassica olereacea) – Downy Mildew 
(Staghead). In: Pscheidt, J.W., and Ocamb, C.M., senior editors. 2015. Pacific 
Northwest Plant Disease Management Handbook [online]. Corvallis, OR: Oregon 
State University. http://pnwhandbooks.org/plantdisease/broccoli-brassica­
oleracea-downy-mildew-staghead. 

9. 	 Pscheidt, J. and Ocamb, C. 2015.  Broccoli (Brassica oleracea) – Damping-Off. In: 
Pscheidt, J.W., and Ocamb, C.M., senior editors. 2015. Pacific Northwest Plant 
Disease Management Handbook [online]. Corvallis, OR: Oregon State University.  
http://pnwhandbooks.org/plantdisease/broccoli-brassica-oleracea-damping. 

10. Koike, S., Gladders, P., and Paulus, A.  	2007. Phytophthora root rot. Pp. 184-186 
in: Vegetable Diseases:  A Color Handbook.  Academic Press, Boston MA. 

11. CDMS Label Search. 2016. Broccoli, United States, Fungicides.  

http://www.cdms.net. 


12. Sikora, E. and Keinath, A.  	2016. Efficacy of Products for Disease Control in 
Brassicas. Page 180 in:  2016 Vegetable Crop Handbook for the Southeastern 
United States. Farm Journal Media, Lenexa KS. 308 pp. 

5.0 Justification for Fluopicolide Minor Use on Cabbage 

5.1 Acreage, Production and Major Disease Problems 

According to the 2012 Crop Acreage Data Reported to FSA (13), there were 
approximately 66,000 acres of cabbage (Brassica oleracea) planted in the U.S.  Fresh 
market consumption and processing are the primary uses for cabbage.  The major 
cabbage-producing states are Arizona, California, Florida, Georgia, New York, and North 
Carolina. Diseases caused by the Oomycete class of plant pathogens are important 
constraints to cabbage production, and include downy mildew, Pythium root rot, and 
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Phytophthora root rot. Downy mildew  (Peronospora parasitica) impacts cabbage and 
other brassicas during times of cool and wet weather (14).  Seedling death can occur 
from early infections and damage to foliage is common later in the season; where two 
crops per season are grown, early outbreaks can contribute to higher levels of disease in 
later crops. Heavy leaf-spotting can result in heads being unmarketable.  Pythium root 
rot (caused by several species of Pythium) occurs on cabbage and other brassicas at 
seeding or transplanting, particularly when conditions are wet and cool or if plant 
densities are high.  The level of damage caused by this disease varies by year and 
location (15).  Brassicas, including cabbage, may also be affected by Phytophthora root 
rot (Phytophthora drechsleri, P. megasperma), particularly in poorly-rotated fields and 
where moisture is high (16).  Although a minor disease in general, individual fields can 
be severely affected by Phytophthora root rot where favorable conditions prevail. 

5.2 Justification to meet Criteria 

(I) There are insufficient efficacious alternative registered pesticides available for the 
use; or 

Conventional fungicides labeled for control of cabbage downy mildew, and which provide 
good efficacy against the disease, include azoxystrobin (FRAC group 11), pyraclostrobin 
(FRAC group 11), mefenoxam (FRAC group 4), cyazoxfamid (FRAC group 21), 
dimethomorph (FRAC group 40), mandipropamid (FRAC group 40), dimethomorph plus 
ametoctradin (FRAC groups 40 and 45), and fluopicolide (FRAC group 43) (17, 18).  
Mefenoxam and fluopicolide are the only conventional fungicides labeled on cabbage for 
Pythium root rot, and fluopicolide is the only conventional fungicide labeled for 
Phythophthora root rot. 

A number of biopesticides based on microorganisms such as Streptomyces spp., 
Bacillus spp. and Trichoderma spp. (examples: Actinovate, Serenade, and Tenet) also 
have labels for downy mildew, Pythium diseases, and Phytophthora diseases of 
cabbage; however, these products are purely preventative in their recommended uses 
and require a tank-mix or alternation with another registered product when disease 
pressure is high (17).  Potassium phosphite-based products are labeled for the 
combination of downy mildew, Pythium root rot, and Phytophthora root rot but suffer 
from the same limitations as biopesticides. 

Fluopicolide (FRAC group 43) has a unique mode of action and is the only conventional 
product currently registered for control of the three Oomycete diseases (downy mildew, 
Pythium root rot, and Phytophthora root rot) that affect cabbage and other brassicas. As 
such, fluopicolide fits well as a tank-mix or alternation partner for the biofungicides and 
potassium phosphites mentioned earlier.  

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance; or 

Key products for managing Oomycete diseases of cabbage such as azoxystrobin (FRAC 
group 11), pyraclostrobin (FRAC group 11), mefenoxam (FRAC group 4), cyazoxfamid 
(FRAC group 21), dimethomorph (FRAC group 40), mandipropamid (FRAC group 40),  
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and dimethomorph plus ametoctradin (FRAC groups 40 and 45) have a single-site mode 
of action and are therefore at risk for development of resistance.  These products require 
users to adhere to resistance management tactics that include tank-mixing or alternation 
with a different mode of action (designated by FRAC grouping).  Fluopicolide has a 
unique mode of action (FRAC group 43) among the fungicides registered for use on 
cabbage and is therefore ideally-suited for inclusion in resistance management 
programs. 

5.3 References 

13. 2012 Census of Agriculture.  	2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


14. Pscheidt, J. and Ocamb, C. 2015.  	Cabbage and Cauliflower (Brassica spp.) – 
Downy Mildew (Staghead). In: Pscheidt, J.W., and Ocamb, C.M., senior editors. 
2015. Pacific Northwest Plant Disease Management Handbook [online]. Corvallis, 
OR: Oregon State University.  http://pnwhandbooks.org/plantdisease/cabbage­
and-cauliflower-brassica-sp-downy-mildew-staghead. 

15. Pscheidt, J. and Ocamb, C. 2015.  	Cabbage and Cauliflower (Brassica spp.) – 
Damping-Off (Wirestem). In: Pscheidt, J.W., and Ocamb, C.M., senior editors. 
2015. Pacific Northwest Plant Disease Management Handbook [online]. Corvallis, 
OR: Oregon State University.  http://pnwhandbooks.org/plantdisease/cabbage­
and-cauliflower-brassica-sp-damping-wirestem. 

16. Koike, S., Gladders, P., and Paulus, A.  	2007. Phytophthora root rot. Pp. 184-186 
in: Vegetable Diseases:  A Color Handbook.  Academic Press, Boston MA. 

17. CDMS Label Search. 2016. Cabbage, United States, Fungicides.  

http://www.cdms.net. 


18. Sikora, E. and Keinath, A.  	2016. Efficacy of Products for Disease Control in 
Brassicas. Page 180 in:  2016 Vegetable Crop Handbook for the Southeastern 
United States. Farm Journal Media, Lenexa KS. 308 pp. 

6.0 Justification for Fluopicolide Minor Use on Head Lettuce 

6.1 Acreage, Production and Major Disease Problems 

The 2012 Census of Agriculture reported 154,968 acres of head lettuce planted in the 
U.S., with the majority of production taking place in California and Arizona (19).  Downy 
mildew, caused by the oomycete Bremia lactucae, is a major constraint to the production 
of head lettuce, and its greatest impact is in regions or seasons in which temperatures 
are cool (20).  Downy mildew occurs as lesions on leaves, and losses of quantity and 
quality occur through direct damage by the disease and by invasion of secondary 
pathogens that cause rots in the field and in transit. 
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6.2 Justification to meet Criteria 

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance 

Eight of the currently-labeled fungicides for lettuce downy mildew belong to one of three 
FRAC groups:  Group 11 (azoxystrobin, fenamidone, pyraclostrobin) Group 33 (fosetyl-
AL, phosphite, others]), and Group 40 (dimethomorph, dimethomorph + ametoctradin, 
mandipropamid). Each of these, along with mefenoxam (FRAC group 4), propamocarb 
(FRAC group 28), and oxathiapiprolin (FRAC group U15), have a single-site mode of 
action pose varying levels of risk for development of resistance (20, 21).  Users of these 
fungicides are required to follow strict resistance management guidelines such as tank-
mixing or alternation with a different mode of action (designated by FRAC grouping). Of 
the fungicides registered for lettuce downy mildew, fluopicolide has a unique mode of 
action (FRAC group 43) and therefore is well-suited for use in alternations or tank-mixes 
to manage resistance. 

(IV) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Integrated management tactics are crucial for management of lettuce downy mildew 
(20). Use of cultural practices, resistant varieties, and fungicides in a coordinated 
program serves to slow the appearance of new pathogen races (which may overcome 
varietal resistance to downy mildew), delay resistance to fungicides, and increase the 
overall level of disease control.  Fluopicolide, with its unique mode of action and strong 
efficacy, would be a strong partner in integrated management programs for lettuce 
downy mildew. 

6.3 References 

19. 2012 Census of Agriculture.  2014. United States Department of Agriculture 
publication AC-12-A-51.  695 pp. 
20. Matheron, M.E. 2015. Biology and Management of Downy Mildew of Lettuce.  
University of Arizona Cooperative Extension Bulletin AZ1682, 3 pp. 
21. CDMS Label Search. 2016. Lettuce, United States, Fungicides.  
http://www.cdms.net. 

7.0 Justification for Fluopicolide Minor Use on Leaf Lettuce 

7.1 Acreage, Production and Major Disease Problems 

The 2012 Census of Agriculture reported 69,973 acres of leaf lettuce planted in the U.S., 
with the majority of production taking place in California and Arizona (22).  Downy 
mildew, caused by the oomycete Bremia lactucae, is a major constraint to the production 
of leaf lettuce, and its greatest impact is in regions or seasons in which temperatures are 
cool (23). Downy mildew occurs as lesions on leaves, and losses of quantity and quality 
occur through direct damage by the disease and by invasion of secondary pathogens 
that cause rots in the field and in transit. 
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7.2 Justification to meet Criteria 

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance; 

Eight of the currently-labeled fungicides for lettuce downy mildew belong to one of three 
FRAC groups:  Group 11 (azoxystrobin, fenamidone, pyraclostrobin), Group 33 (fosetyl-
AL, phosphite, others]), and Group 40 (dimethomorph, dimethomorph + ametoctradin,  
mandipropamid). Each of these, along with mefenoxam (FRAC group 4), propamocarb 
(FRAC group 28), and oxathiapiprolin (FRAC group U15), have a single-site mode of 
action pose varying levels of risk for development of resistance (23, 24).  Users of these 
fungicides are required to follow strict resistance management guidelines such as tank-
mixing or alternation with a different mode of action (designated by FRAC grouping).  Of 
the fungicides registered for lettuce downy mildew, fluopicolide has a unique mode of 
action (FRAC group 43) and therefore is well-suited for use in alternations or tank-mixes 
to manage resistance. 

(IV) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Integrated management tactics are crucial for management of lettuce downy mildew 
(20). Use of cultural practices, resistant varieties, and fungicides in a coordinated 
program serves to slow the appearance of new pathogen races (which may overcome 
varietal resistance to downy mildew), delay resistance to fungicides, and increase the 
overall level of disease control.  Fluopicolide, with its unique mode of action and strong 
efficacy, would be a strong partner in integrated management programs for lettuce 
downy mildew. 

7.3 References 

22. 2012 Census of Agriculture.  	2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


23. Matheron, M.E. 2015. 	Biology and Management of Downy Mildew of Lettuce.  

University of Arizona Cooperative Extension Bulletin AZ1682, 3 pp. 


24. CDMS Label Search. 2016. Lettuce, United States, Fungicides.  

http://www.cdms.net. 


8.0 Justification for Fluopicolide Minor Use on Celery 

8.1 Acreage, Production and Major Disease Problems. Acreage, Production and Major 
Disease Problems. 

Celery is grown mainly in California, Arizona, Florida, and Michigan; 32,577 acres were 
reported in 2012 (25).  Diseases caused by oomycete pathogens are relatively minor in 
celery, and downy mildew (Peronospora umbellifera) is a common, although sporadic, 
example. Greatest potential for loss occurs during lengthy periods of leaf wetness, and 
the disease impacts foliage (26). 
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8.2 Justification to meet Criteria 

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance; or 

Although downy mildew is a relatively minor disease of celery, a number of fungicides 
are registered for control of this disease (27). This list of products is similar to that for 
downy mildew of other leafy vegetables.  Eight of the fungicides labeled for downy 
mildew of celery are classified in one of three FRAC groups:  Group 11 (azoxystrobin, 
fenamidone, pyraclostrobin), Group 33 (fosetyl-AL, phosphite), and Group 40 
(dimethomorph, dimethomorph + ametoctradin, mandipropamid).  Each of these has a 
single-site mode of action and are susceptible to the development of resistance (27). 
Labels for these products require users to follow strict resistance management 
guidelines such as tank-mixing or alternation with a different mode of action (designated 
by FRAC grouping). Fluopicolide is the only FRAC group 43 fungicide registered for  
celery downy mildew and therefore is a strong choice for alternations or tank-mixes to 
manage resistance. 

8.3 References 

25. 2012 Census of Agriculture.  	2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


26. Davis, R. M. & Raid, R. M. 2002. Compendium of Umbelliferous Crop Diseases.  
American Phytopathological Society Press. 

27. CDMS Label Search. 2016. Celery, United States, Fungicides.  

http://www.cdms.net
 

9.0 Justification for Fluopicolide Minor Use on Spinach 

9.1 Acreage, Production and Major Disease Problems 

Spinach is grown in the U.S. for processing and fresh-market uses, with the majority of 
production taking place in California and Arizona; smaller-scale production occurs in 
New Jersey, Oklahoma, and Texas.  An estimated 46,377 acres were harvested in 2012 
(28). Downy mildew, caused by the oomycete Peronospora farinosa f. sp. spinaciae, is 
the most important disease of spinach in California, while white rust, caused by Albugo 
occidentalis is more problematic in eastern production areas (29, 30).  Downy mildew 
occurs as lesions on leaves, affecting produce quality and weight.  Additionally, leaves 
damaged by downy mildew are prone to post-harvest rots while in storage or transit (29).  
White rust damages foliage initially and under favorable environmental conditions, 
whole-plant collapse is common (30). 
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9.2 Justification to meet Criteria 

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance 

Of the currently-labeled fungicides for spinach downy mildew and white rust, eight fall 
into one of three FRAC groups:  Group 11 (azoxystrobin, fenamidone, pyraclostrobin), 
Group 33 (fosetyl-AL, phosphite), and Group 40 (dimethomorph, dimethomorph + 
ametoctradin, mandipropamid). These fungicides, as well as mefenoxam (FRAC group 
4), propamocarb (FRAC group 28), and oxathiapiprolin (Orondis, FRAC group U15), 
have a single-site mode of action, and are at risk of resistance development (31, 32).  
Strict resistance management guidelines, such as tank-mixing or alternation with a 
different mode of action (designated by FRAC grouping), must be followed by 
applicators.  Fluopicolide, the sole member of FRAC group 43, is effective against 
downy mildew and white rust and has a unique mode of action, making it well-suited for 
use in alternations or tank-mixes to manage resistance. 

(IV) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Management of spinach downy mildew and white rust requires an integrated approach 
that includes sound cultural practices, host resistance, and fungicides (r2, r3).  
Integrated disease management programs serve to slow the appearance of new 
pathogen races (which may overcome varietal resistance to downy mildew), delay 
resistance to fungicides, and provide the best-possible control of both downy mildew and 
white rust. Fluopicolide, with its unique mode of action and strong efficacy, would be a 
strong partner in integrated management programs for downy mildew and white rust of 
spinach. 

9.3 References 

28. 2012 Census of Agriculture.  	2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


29. LeStrange, M. and Koike, S. 2012. UC IPM Pest Management Guidelines:  

Spinach. UC ANR Publication 3467.  

http://www.ipm.ucdavis.edu/PMG/r732100111.html 


30. Anonymous. 2016. Spinach 	Texas Plant Disease Handbook. 

http://plantdiseasehandbook.tamu.edu/ 


31. CDMS Label Search. 2016. Spinach, United States, Fungicides.  

http://www.cdms.net. 


32. Pfeufer, E. 2015. 	Disease Control: Greens. 2016-2017 Vegetable Production 
Guide for Commercial Growers. University of Kentucky Cooperative Extension 
Service Publication ID-36. http://www2.ca.uky.edu/agcomm/pubs/id/id36/001­
056.pdf. 
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10.0 Justification for Fluopicolide Minor Use on Horseradish 

10.1 Acreage, Production and Major Disease Problems 

Horseradish is a small-acreage crop (3,195 harvested acres in 2012) grown primarily in 
Illinois (approximately 1,500 acres), followed by Pennsylvania, Oregon, Washington, 
Wisconsin, and California (33).  Horseradish has relatively few disease problems; 
however, soilborne diseases caused by Pythium spp., generally sporadic in nature, can 
be problematic at seeding or after plant emergence when conditions are wet and cool, 
resulting in stand losses (34). 

10.2 Justification to meet Criteria 

(I) There are insufficient efficacious alternative registered pesticides available for the 
use; 

Mefenoxam, azoxystrobin, and fluopicolide are the only conventional fungicides labeled 
for Pythium root rot (36, 37). 

A number of biopesticides based on microorganisms such as Streptomyces spp., 
Bacillus spp. and Trichoderma spp. (examples: Actinovate, Serenade, and Tenet) also 
have labels for Pythium root rot; however, these products are purely preventative in their 
recommended uses and require a tank-mix or alternation with another registered product 
when disease pressure is high (35, 37).  Potassium phosphite-based products are 
labeled for the combination of downy mildew, Pythium root rot but suffer from the same 
limitations as biopesticides. 

Fluopicolide (Presidio, FRAC group 43) has a unique mode of action and is one of the 
few conventional product currently registered for control of Pythium root rot that affects 
Horseradish.  As such, Presidio fits well as a tank-mix or alternation partner for the 
biofungicides and potassium phosphites mentioned earlier. 

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance; 
Pythium root rot is relatively minor disease of horseradish, and few products are 
registered for control of this disease (36).  Each of these has a single-site mode of action 
and is susceptible to the development of resistance.  Labels for these products require 
users to follow strict resistance management guidelines such as alternation with a 
different mode of action (designated by FRAC grouping) (36).  Fluopicolide is the only 
FRAC group 43 fungicide registered for Pythium root rot on horseradish and therefore is 
a strong choice for alternations or tank-mixes to manage resistance. 
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10.3 References 

33. 2012 Census of Agriculture.  	2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


34. Considine, D.M. 1982. Foods and Food Production Encyclopedia.  	Van Nostrand 
Reinhold, New York. 

35. Anonymous. 2007. Horseradish (Amoracia) – Plant Health Problems. 	Connecticut 
Agricultural Experiment Station. 
http://www.ct.gov/CAES/cwp/view.asp?a=2823&q=377746 

36. CDMS Label Search. 2016. Horseradish, United States, Fungicides. 

http://www.cdms.net. 


37. Anonymous. 2016. Horseradish. 	2016 Mid-Atlantic Commercial Vegetable 

Production Recommendations.  Virginia Cooperator Extension Service. 

https://pubs.ext.vt.edu/456/456-420/456-420-pdf.pdf 


11.0 Justification for Fluopicolide Minor Use on Ginseng 

11.1 Acreage, Production and Major Disease Problems 

Ginseng is grown for use as a medicinal herb, and is produced on approximately 374 
acres in the U.S., with the majority of production taking place in Wisconsin (38, 39).  
Diseases caused by Oomycete pathogens can be particularly destructive during periods 
of excessive moisture on soil or foliage.  Pythium damping-off (Pythium spp.) can cause 
significant damage to ginseng seedlings, while Phytophthora foliar blight and root rot 
(Phytophthora cactorum), among the most significant diseases of ginseng, can cause 
extensive blighting of foliage, root necrosis, and plant death (40).    

11.2 Justification to meet Criteria 

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance; 

There are a number of options registered for control of Oomycete pathogens, and these 
fall into broad categories of biofungicides, protectants, and single-site inhibitors (41).  Of 
the currently-labeled single-site fungicides for use on ginseng only two, Reason 
(fenamidone, FRAC group 11) and Presidio (fluopicolide, FRAC group 43) are registered 
for control of both Pythium damping-off and Phytophthora diseases. The labels of both 
products require strict resistance management guidelines, such as tank-mixing or 
alternation with a different mode of action (designated by FRAC grouping).  Fluopicolide, 
the sole member of FRAC group 43, has a unique mode of action, making it well-suited 
for use in alternations or tank-mixes to manage resistance. 
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(IV) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Recommended management practices for Pythium damping off and Phytophthora root 
rot / foliar blight of ginseng are based on integration of sound cultural practices (timing of 
planting, moisture management) and fungicides (40).  Integrated disease management 
programs delay resistance to fungicides and provide the best-possible control of both 
Pythium root rot and Phytophthora diseases.  Fluopicolide, with its unique mode of 
action and strong efficacy, would be a strong partner in integrated management 
programs for diseases of ginseng caused by Oomycete pathogens. 

11.3 References 

38. 2012 Census of Agriculture.  	2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


39. Randall, J. and Cook, J. 2013. American Ginseng in Iowa:  	Ecology and History. 
Iowa State University Publication F-400.  4 pp. 

40. Hausbeck, M. 2013.  	Pest Management in the Future: A Strategic Plan for the 
Michigan and Wisconsin Ginseng Industry.  National IPM Database.  
https://ipmdata.ipmcenters.org/documents/pmsps/MI_WI_ginseng_PMSP_2013.pd 
f. 

41. CDMS Label Search. 2016. Ginseng, United States, Fungicides. 

http://www.cdms.net. 


12.0 Justification for Fluopicolide Minor Use on Carrot 

12.1 Acreage, Production and Major Disease Problems 

Carrots are an important root crop grown in the United States for both fresh market and 
processing uses.  Acreage in 2012 was reported to be 99,923 with greatest production 
taking place in California, Washington, Texas, Michigan, and Florida (42).  Carrots are a 
cool-season crop and are prone to diseases caused by Pythium spp. (Oomycete) such 
as damping-off, root rot / dieback, cavity spot, and forking (43).  These diseases are 
particularly damaging when soils are cool and moisture levels are high (44). 

12.2 Justification to meet Criteria 

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance; 

Diseases of carrot caused by Pythium spp. can be destructive under favorable 
environmental conditions.  Numerous fungicides are registered for control of this disease 
(45). These include biofungicides (Actinovate, Bio-Tam, Cease, Double Nickel, 
Rhapsody, Rootsheid, Serenade, and SoilGard).  A majority of conventional products 
are based on two active ingredients:  metalaxyl / mefenoxam (FRAC Group 4), and 
azoxystrobin (FRAC Group 11); fenamidone (Reason) is also a member of FRAC Group  
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11. Other fungicides registered for Pythium diseases of carrot include cyazofamid 
(Ranman, FRAC Group 21) and polyoxin-D (PH-D, FRAC Group 19).  These fungicides 
have a single-site mode of action and are at a medium-to-high level of resistance risk 
(45). Labels for these products require users to follow strict resistance management 
guidelines such as tank-mixing or alternation with a different mode of action (designated 
by FRAC grouping). Biofungicides also require a tank-mix or alternation with another 
registered product when disease pressure is high. Fluopicolide is the only FRAC group 
43 fungicide registered for diseases of carrot caused by Pythium spp. and is an 
efficacious choice for alternations or tank-mixes to manage resistance. 

(IV) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Recommended management practices for Pythium diseases of carrot are based on 
combining cultural practices (timing of planting, moisture management) and fungicides 
(44). Integrated disease management programs slow the development of resistance to 
fungicides and provide the optimal control Pythium diseases.  The unique mode of action 
and excellent efficacy of fluopicolide make it a suitable partner in integrated 
management programs for diseases of carrot caused by Oomycete pathogens. 

12.3 References 

42. 2012 Census of Agriculture.  	2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


43. Davis, R.M. and Raid, R.N.  	2002. Compendium of Umbelliferous Crop Diseases. 
American Phytopathology Society Press, St. Paul MN. 75 pp. 

44. Nunez, J., Davis, R.M., and Turini, T.A. UC Pest Management Guidelines – Carrot.  
2016. http://ipm.ucanr.edu/PMG/r102100411.html. 

45. CDMS Label Search. 2016. Carrot, United States, Fungicides. 

http://www.cdms.net. 


13.0 Justification for Fluopicolide Minor Use on Sweet Potato & Yam 

13.1 Acreage, Production and Major Disease Problems.  
Sweetpotato (Ipomoea batatas) is native to the Americas; the term 
yam” is often used interchangeable with sweetpotato, however true yams belong to 
Dioscorea spp. and are unrelated.  Sweet potato production occurs primarily in the 
southern US, with North Carolina being the leading production state with 63,000 acres 
producing 12.4 million cwt valued at $177.3 million in 2012 (46).  Mississippi (24,000 
acres producing 3.5 million cwt) and Louisiana (10,000 acres producing 1.9 million cwt) 
are also major southern production centers and ranked 3 and 4 in the US. Texas, 
Florida, Arkansas and New Jersey have 1.2 to 6.4 thousand acres.  Sweetpotato 
production has increased significantly in California which currently ranks 2nd nationally 
with 18,000 acres producing 6.2 million cwt.  Total US production is 26.4 million cwt on 
over 130,000 acres valued at more than $500 million. Sweetpotatoes are grown from 
early spring when pre-sprouted seed are bedded to produce transplants which are then  
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grown in the field and harvested in late fall (47).  Diseases caused by Pythium spp. are 
of minor importance, occurring mainly after transplanting and before harvest; these 
diseases tend to be most severe during periods of high soil moisture.  Mottle necrosis is 
the most common Pythium disease of sweetpotato (48,49,50). 

13.2 Justifications of How Fluopicolide Meets the Above Criteria 

(III) The minor use pesticide plays or will play a significant part in managing pest     
resistance 

Diseases caused by Pythium spp. are a minor issue in production of sweetpotatoes.  A 
number of fungicides are registered for control of these diseases (51), and include 
biofungicides (Actinovate, Double Nickel, Rhapsody, Serenade).  The majority of single-
site inhibitors registered for Pythium diseases of sweetpotato are grouped into two 
modes of action: azoxystrobin (Quadris and generic products, FRAC Group 11), 
fenamidone (Reason, FRAC Group 11), metalaxyl / mefenoxam (Ridomil Gold and 
generic products, FRAC Group 4).  Cyazofamid (Ranman, FRAC Group 21) is labeled 
for Pythium diseases of sweetpotato as well.  Such fungicides are at a medium-to-high 
level of resistance risk, and labels for these products require users to follow resistance 
management guidelines such as tank-mixing or alternation with a different mode of 
action (51). Biofungicides also require a tank-mix or alternation with another registered 
product when disease pressure is high. Fluopicolide is the only fungicide in FRAC group 
43 that is labeled for diseases of sweetpotato caused by Pythium spp. and is an 
efficacious choice for alternations or tank-mixes to manage resistance. 

(IV) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Recommended management practices for Pythium diseases of sweetpotato include 
cultural controls (timing of planting, moisture management) and fungicides (48, 50). 
Integrated disease management programs help to slow the development of resistance to 
fungicides and are the most effective way to manage Pythium diseases.  The unique 
mode of action and strong performance of fluopicolide make it a suitable partner in 
integrated management programs for diseases of sweetpotato caused by Pythium spp. 

13.3 References 

. 2012 Census of Agriculture.  	2014. United States Department of Agriculture 

publication  AC-12-A-51.  695 pp. 


47. Crop Profile for Sweet potatoes in North Carolina, 2005.  


rth
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 Anonymous. 	2016. Diseases and Disorders of Sweetpotatoes.  No48.  Carolina 
Sweetpotato Commission. http://www.ncsweetpotatoes.com/sweet-potato­

tatoes-in-north-carolina/diseases-disorders/.  industry/growing-sweet-po
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Sweetpotato. Common Names of Plant Diseases. American Phytopathological 
Society Press. 
http://www.apsnet.org/publications/commonnames/Pages/Sweetpotato.aspx. 

50. Clark, C.A. and Moyer, J.W.  	1988.  Compendium of Sweet Potato Diseases.  

American Phytopathological Society Press, 74 pp.   


51. CDMS Label Search. 2016. Sweetpotato, United States, Fungicides. 

http://www.cdms.net.
 

14.0 Justification for Fluopicolide Minor Use on Onion, bulb 

14.1 Acreage, Production and Major Disease Problems 

Onions are widely grown in the United States and rank in the top 5 in terms of 
vegetables produced in the country.  Bulb onions are grown for fresh markets and also 
for storage, as well as for dehyrdration (52).  The 2012 Crop Acreage Data report (53) 
indicates that approximately 150,000 acres of dry onions were produced, while roughly 
5,600 acres of green onions were harvested.  The major onion-growing states are 
California (all onion types), New Mexico (fresh market), and Washington (storage).  
Georgia is the leading producer of spring onions, and other leading producers of storage 
onions include Idaho, New York, Michigan, and Utah.  Onions are affected by a wide 
range of soilborne and foliar diseases, including downy mildew (caused by the 
Oomycete pathogen Peronospora destructor). Downy mildew is extremely destructive 
when present during disease-favorable conditions and can cause losses of between 25 
and 50% (54). Foliage affected by downy mildew becomes severely blighted resulting in 
reduced photosynthetic area and reduced bulb size; systemic infections cause 
disintegration of bulbs below ground (54).   

14.2 Justification to meet Criteria 

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance;  

Downy mildew is a major, destructive disease of onions.  A number of fungicides are 
registered for control of downy mildew (56), and include biofungicides (Actinovate, 
Double Nickel, Rhapsody, Serenade).  Conventional protectants include fixed copper, 
chlorothalonil, and mancozeb.  Single-site inhibitors include azoxystrobin (Quadris and 
generic products, FRAC Group 11), pyraclostrobin (Carbrio, FRAC Group 11), 
fenamidone (Reason, FRAC Group 11), mefenoxam (Ridomil Gold and generic 
products, FRAC Group 4), cyazofamid (Ranman, FRAC Group 21), dimethomorph 
(Forum, FRAC Group 40), zoxamide (Gavel, Zing; FRAC Group 22), oxatihiapiprolin 
(Orondis, FRAC Group U15), and mandipropamid (Revus, FRAC Group 40).  In general, 
fungicides with a single-site mode of action are at a medium-to-high level of resistance 
risk and users are required to follow resistance management guidelines such as tank-
mixing or alternation with a different mode of action (56).  Biofungicides also require a 
tank-mix or alternation with another registered product when disease pressure is high. 
Fluopicolide is the only fungicide in FRAC group 43 that is labeled for downy mildew of 
onion and is an efficacious choice for alternations or tank-mixes to manage resistance. 
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(IV) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Management of onion downy mildew is based on the integration of cultural practices 
(disease-free planting stock, plant spacing, destruction of volunteer onions), resistant 
varieties (red onion only), and fungicides (54, 55).  Integrated management practices 
reduce reliance on fungicides and thus help to slow the onset of resistance.  The unique 
mode of action and strong performance of fluopicolide make it a suitable partner in an 
integrated management system for downy mildew of onion. 

14.3 References 

52. Onions. 	2015. Agricultural Marketing Resource Center.  

http://www.agmrc.org/commodities-products/vegetables/onions/. 


53. 2012 Census of Agriculture.  	2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


54. Schwartz, H.F. 2011. 	Botrytis, Downy Mildew, and Purple Blotch of Onion. 

Colorado State University Extension Service Fact Sheet No. 2.941. 


55. Nunez, J., Davis, R.M., and Turini, T.A. UC Pest Management Guidelines – Onion 
and Garlic. 2016. http://ipm.ucanr.edu/PMG/r584100111.html. 

56. CDMS Label Search. 2016. Onion, United States, Fungicides.  

http://www.cdms.net. 


15.0 Justification for Fluopicolide Minor Use on Garlic 

Garlic was produced on 24,162 acres in the U.S. in 2012 (57).  The bulk of harvested 
garlic is dehydrated and the remainder is cured for fresh market sale (58).  California is 
the largest garlic-producing state (approximately 20,000 acres), followed by Oregon and 
Washington (57).  Like onions, garlic production is negatively impacted by several 
soilborne and foliar diseases, including downy mildew (caused by the Oomycete 
pathogen Peronospora destructor).  Downy mildew can cause losses when conditions 
are cool and damp (59).  Foliar blighting results in smaller bulb size and reduced overall 
yield. 

15.1 Acreage, Production and Major Disease Problems 

15.2 Justification to meet Criteria 

(III) The minor use pesticide plays or will play a significant part in managing pest 
resistance; or 
Downy mildew can be a serious disease of garlic under favorable conditions.  Numerous 
fungicides are registered for control of garlic downy mildew (60).  Biofungicides include 
Actinovate, Double Nickel, Rhapsody, Serenade, while conventional protectants include 
fixed copper, chlorothalonil, and mancozeb.  Single-site inhibitors include azoxystrobin 
(Quadris and generic products, FRAC Group 11), pyraclostrobin (Carbrio, FRAC Group 
11), fenamidone (Reason, FRAC Group 11), mefenoxam (Ridomil Gold and generic 
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products, FRAC Group 4), cyazofamid (Ranman, FRAC Group 21), dimethomorph 
(Forum, FRAC Group 40), zoxamide (Gavel, Zing; FRAC Group 22), oxatihiapiprolin 
(Orondis, FRAC Group U15), and mandipropamid (Revus, FRAC Group 40).  In general, 
fungicides with a single-site mode of action are at a medium-to-high level of resistance 
risk and users are required to follow resistance management guidelines such as tank-
mixing or alternation with a different mode of action (60).  Biofungicides also require a 
tank-mix or alternation with another registered product when disease pressure is high. 
Fluopicolide is the only fungicide in FRAC group 43 that is labeled for downy mildew of 
garlic and can be effectively used in alternations or tank-mixes to manage resistance. 

(IV) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Garlic downy mildew is best managed with a combination of cultural practices (disease­
free planting stock, plant spacing, destruction of volunteer garlic) fungicides (59).  
Integrated management practices reduce reliance on fungicides and thus help to slow 
the onset of resistance.  The unique mode of action and high degree of efficacy for 
fluopicolide make it a good choice for use an integrated management system for downy 
mildew of garlic. 

15.3 References 

57. 2012 Census of Agriculture.  	2014. United States Department of Agriculture 

publication AC-12-A-51.  695 pp. 


58. Onions. 	2015. Agricultural Marketing Resource Center.  

http://www.agmrc.org/commodities-products/vegetables/garlic-profile/ 


59. Nunez, J., Davis, R.M., and Turini, T.A. UC Pest Management Guidelines – Onion 
and Garlic. 2016. http://ipm.ucanr.edu/PMG/r584100111.html. 

60. CDMS Label Search. 2016. Garlic, United States, Fungicides.
 
http://www.cdms.net. 


16.0 Qualification for Extension of Exclusive Data Use 

FIFRA Section 3(c) (1) (F) (ii) allows for the extension of the period of exclusive data use 
by one additional year for each three minor uses registered within seven years of the 
initial registration up to a total of three additional years provided that: 

(I) there are insufficient efficacious alternative registered pesticides available for the use; 
(II) the alternatives to the minor use pesticide pose greater risks to the environment or 
human health;  
(III) the minor use pesticide plays or will play a significant part in managing pest 
resistance; or 
(IV) the minor use pesticide plays or will play a significant part in an integrated pest 
management program. 
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Table 1 summarizes the minor crops on which fluopicolide was registered during the 
first seven years after initial registration. Table 2 shows and the above text explains how 
each of the minor crops meets one or more of the above criteria.  

(I) There are insufficient efficacious alternative registered pesticides available for the 
use. 

There are 18 minor crops that qualify for the extension of fluopicolide exclusive data use 
and we have discussed 13 of them in this document and identified how fluopicolide has 
a unique fit in controlling oomycete diseases. Despite a number of fungicides already 
registered for controlling oomycete diseases, fluopicolide, sold as Presidio® in the 
vegetable market has established itself as an important part of many disease control 
programs. This success is due to fluopicolide’s high level of activity on important 
diseases and low use rates.  In particular, fluopicolide is unique in that it is the only 
member of FRAC group 43, therefore has a unique mode of action, and is the only 
conventional product currently registered for control of the three Oomycete diseases 
(downy mildew, Pythium root rot, and Phytophthora root rot) that affect many of the 
important vegetable crops.  As such, fluopicolide fits well as a tank-mix or alternation 
partner for the biofungicides, conventional pesticides, and potassium phosphites. 

(II) The minor use pesticide plays or will play a significant part in managing pest 
resistance. 

Key products for managing Oomycete diseases of vegetable crops belong to a relatively 
limited range of FRAC groups with the most common being FRAC group 11, FRAC 
group 4, and FRAC group 40, or biologicals which have a single-site mode of action and 
are therefore at risk for development of resistance.  These products require users to 
adhere to resistance management tactics that include tank-mixing or alternation with a 
different mode of action (designated by FRAC grouping).  Fluopicolide has a unique 
mode of action (FRAC group 43) among the fungicides registered for oomycete control 
and is therefore ideally-suited for inclusion in resistance management programs. 

Many uses of fluopicolide result in better management of fungicide resistance. For 
example, many fungicides come pre-mixed as two active ingredients.  Often, one of the 
active ingredients is ineffective against the target disease, either due to resistance or 
inherent inactivity.  Use of multiple active ingredients in a premixed product often 
unintentionally promotes or maintains resistance in the fungal population.  Fluopicolide is 
sold as a single active ingredient in Presidio® Fungicide, allowing growers to use it 
strategically when and where it is needed rather than automatically being applied along 
with another active ingredient in a premixed product.  Fluopicolide, as the only FRAC 
Group 43 fungicide continues to be an important part of effective disease and resistance 
management programs in vegetables.  
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(III) The minor use pesticide plays or will play a significant part in an integrated pest 
management program. 

Key products for managing Oomycete diseases such as azoxystrobin (FRAC group 11), 
pyraclostrobin (FRAC group 11), mefenoxam (FRAC group 4), cyazoxfamid (FRAC  
group 21), dimethomorph (FRAC group 40), mandipropamid (FRAC group 40), and 
dimethomorph plus ametoctradin (FRAC groups 40 and 45) have a single-site mode of 
action and are therefore at risk for development of resistance.  These products require 
users to adhere to resistance management tactics that include tank-mixing or alternation  
with a different mode of action (designated by FRAC grouping).  Fluopicolide has a 
unique mode of action (FRAC group 43) among the fungicides registered for use on 
mustard greens and is therefore ideally-suited for inclusion in resistance management 
programs. 

17.0 Conclusions 

The registration of fluopicolide on 13 minor crops meets and exceeds the criteria for 
granting a three-year extension of the exclusive data use period.  This qualifies to extend 
the exclusive use period from January 28, 2018 to January 28, 2021. Fluopicolide 
controls many economically important diseases in minor vegetable crops.  Fluopicolide 
is a unique tool in vegetable crops because it has a unique mode of action (FRAC 43), is 
sold as a single active ingredient mixture (Presidio®) and is, therefore an important tank 
mix and rotation partner. In addition, in many vegetables crops, it is the only 
conventional fungicide registered on the major oomycete diseases affecting the crop. 
The labeled rate for Presidio® is 3-4 ounces per acre. Many alternative protectant 
fungicides are used at much higher rates and, by virtue of their rates, pose risks to the 
environment and potentially worker safety.  Presidio®’s  single mode of action allows for 
strategic placement in disease control programs without unnecessarily applying a 
second active ingredient when not necessary (as in premix products).  An important 
disease spectrum and low use rates, compared its alternatives, makes fluopicolide an 
important tool for disease control, resistance management and environmental 
stewardship. 
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18.0 Appendix 1 
Brand Names of Fungicides with Active Ingredient and FRAC Code 

azoxystrobin Quadris 11 

Bacillus subtilis (QST713 strain) Serenade/Cease/Rhapsody 

Bacillus amyloliquefaciens strain D747 Double Nickel 

Fixed copper Coside and others M1 

chlorothalonil Bravo M5 

cyazoxfamid Ranman 21 

dimethomorph Forum 40 

dimethomorph plus ametoctradin Zampro 
40 
45 

fenamidone Reason 11 

fluopicolide Presidio 43 

fosetyl-AL Aliette 33 

Gliocladium virens strain GL-21 SoilGuard 

mancozeb Dithane M3 

mandipropamid Revus 40 

mefenoxam Ridomil Gold 4 

metalaxyl Ridomil 4 

oxathiapiprolin Orondis U15 

Polyoxin-D PH-D 19 

potassium phosphite Phostrol and others 

propamocarb Previcur 28 

pyraclostrobin Cabrio 11 

Streptomyces lydicus Actinovate 

(Trichoderma asperellum and Trichoderma gamsii) Tenet/Bio-Tam 

Trichoderma harzianum Rifai strain KRL-AG2 Rootshield 

Zoxamide/mancozeb Gavel 22+M3 

Zoxamide/chlorothalonil Zing 22+M5 
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19.0 Appendixx 2 2012 Cennsus of Agrriculture Table 38 
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