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Section 18 Quarantine Exemption Request 


For The Addition of 

Cyproconazole (Alto), Cyproconazole + Azoxystrobin (Quadris Xtra), 


Metconazole (Caramba), Metconazole + Pyraclostrobin co-pack (Headline-

Cararnba), Metconazole + PyracIostrobin prernix (Operetta),FIusilazole (Punch), 


Flusilazole + Farnoxadone (Charisma), Prothioconazole (JAU6476), 

And Flutriafol (Impact) 


to the 2003 submission for Propiconazole (Tilt, PropiMax, Bumper), Tebuconazole, 

(Folicur), Myclobutanil (Laredo EC, Laredo EW), Propiconazole + Trifloxystrobin 


(Stratego), Tetraconazole (Domark), Pyraclostrobin (Headline), 

Pyraclostrobin + Boscalid (Pristine), koxystrobin + Propiconazole (Quilt), And 


Tebuconazole + Pyraclostrobin (Headline SBR, Headline STAR) 

Fungicides On Soybean For Control Of 


Australasian Soybean Rust (Phakopsora pachyrhizi) 


Submitted by the 1 il ? k F 4 ~ , ~ < =  
Minnesota Department of Agriculture 1 3  

South Dakota Department of Agriculture 3% >: 
J- "x 
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Contact Person and Qualified Expert (166.20(aMlU 
CONTACT PERSON: 

Name: John C. Sierk 

Title: Pesticide Regulatory Consultant 

Organization: Minnesota 


Department of Agriculture 
Address: 90 West Plato Blvd. 

St. Paul, MN 55107 
Phone: (651) 296-4292 
FAX: (651) 297-2271 
E-MaiI:iohn.sierk6%tate.mn.us 

Name: Brad D. Berven 
Title: Administrator 
Organization: South Dakota 

Department of Agriculture 
Address: 523 E. Capitol, Foss Building 

Pierre, SD 57501-3182 
Phone: (605) 7734432 
FAX: (605) 773-3481 
E-Mail: brad.berven@stale.sd.us 

QUALIFIED EXPERT: 

Name: Martin A. Draper 

Title: Extension Plant Pathologist 

Organization: South Dakota 


State University 
Address: Box 2108, PSB 113 

Brookings, SD 57007 
Phone: (605) 688-5157 . 
FAX: (605) 688-4024 

E-Mail: draDer.martv@ces.sdstate.edu 
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See also list of members of Technical Science Working Group on Soybean Rust, {Afrpendix A, 
original submission) ,. , 
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DESCRIPTION OF PESTICIDE REQUESTED (166.20 (a) (2)) 
Pesticides requested: Several products have emerged as potentially efficacious against Australasian 
soybean rust in international trials. No registrant has indicated the ability to meet the needs of the soybean 
industry,should an Australasian soybean rust epidemic occur in the US in 2003-2005. As such, we request that 
several products be considered for approval. Biological and economic considerations will be presented to 
support the use of additional products beyond those already labeled. 

Limited efficacy data is currently available for any product against soybean rust. Pending the outcome of 
continuing comparative fungicide efficacy trials being conducted in Africa and South America under USDA, 
ARS direction, the following products are listed as candidates. While each state may make its own product 
decisions, depending on localconditions, it is suggested that several rather than one or two fungicides should 
be requested. This is considered important from several perspectives (biological and economic justifications). 

Due to the large acreage potentially impacted, registrants have informed the states that no single product will 
be available in sufficient quantity to treat the potential land area impacted by soybean rust. See letters of 
support (Appendix B - ithrough B -vi, original submission). Privately, some registrants have Indicated 
that there are questions about the ability of the industry to  meet the potential need of the US soybean 
industry if 40 million acres or more are in need of treatment. Production facilities have been geared up 

a 	 to 24/7 production for 48 weekslyear only allowing down time for plant maintenance. The addition of 
new chemistries allows for new production facilities to be brought on line to better address this need. 
Further, by bringing more combination products into use, a reduced rate of active ingredients often 
provides cornparable control to  the higher solo rates due to the apparent synergism between the 
modes of action and lessens potential environmentaleffects. Further, the loss of thestrobilurin 
pcoducts as options in the early curative mode places Increased demand on the triazole product 
supply. Scenarios could develop where there would be fields where no Section 3 labeled products 
would be applied and that decision could be the right one from label, resistance management, and 
disease control perspectives. Clearly adding more Qol chemistry is not going to solve the problem 
alone. By adding more products, the manufacture of the products Is distributed and we have a better 
possibility of meeting needs while maintaining competition in the marketplace. 

Despite amendments previously filed for the inclusion of Azoxystrobin + Propiconazole (Quilt) and 
Pyraclostrobin + Tebuconazole (Headline SBR and Headline STAR), that represent reformulations of active 
ingredients already approved through Section 3 or previous Section 18 action, this submission represents the 
revised Section 18 petition alluded to in the initial request. 

Propiconazole, the most widely available triazole, likely has the lowest degree of activity of the 
submitted triazoles. As more data has become available, it has become clear that other curative 
products with greater activity would be preferred to propiconazole. Three of the initially requested 
products are propiconazole and this relatively immobile triazole is a component In two of the premix 
products. In South America, propiconazole Isonly used in tank mixes and premixed formulations with 
more mobile products. In a shortage situation, propiconazole will be an acceptable product, but It 
would likely not be a first choice and in the long run it may not be a widely used active Ingredient in the 
long run. Nonetheless, if applied correctly, propiconazole can provide adequate control or Asian 
soybean rust. 

Registered products are listed in order of greatest potential for availability and preference for use. 
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Common Chemical Name (Active Ingredient): cyproconazole 

Trade Names(s)And EPA Reg. No.: AltoQ, no EPA Reg. Number 

Formulation: lOOSL 

% Active Ingredient: 8.9% (0.83 IWgal) 

Technical Cyproconazole, EPA Reg. No. 100-864 

Sentinel 40WG Turf Fungicide, EPA Reg. No. 100-863 

Manufacturer: Syngenta Crop Protection, Inc.: Greensboro, NC 27409 


Common Chemical Name (Active Ingredient): cyproconazole + azoxystrobin 

Trade Names(s)And EPA Reg. No.: Quadris Extra, no EPA Reg. Number 

Formulation: 280SC 

% Active Ingredient: 25.5% - 18.2% azoxystrobin + 7.3% cyproconazole (2.341b ailgal - 1.67 Ib azoxystrobin ailgal + 

0.67 Ib cyproconazole ai/gal) 

Manufacturer: Syngenta Crop Protection, Inc.; Greensboro, NC 27409 


Common Chemical Name (Active Ingredient): metconazole 

Trade Na'mes(s) And EPA Reg. No.: Carambarn, no EPA Reg. Number 

Formulation: 9OSL 

'YOActive Ingredient: 8.6% ai by weight (0.75 Ib/gal) 

Manufacturer: BASF Corporation; Research Triangle Park, NC, 27709 


Common Chemical Name (Active Ingredient): metconazole + pyraclostrobin 

Trade Names@)And EPA Reg. No.: Headline-Caramba co-pack, EPA Reg. No. 7969-186 (Headline) 

Formulation: 9OSL Caramba + 2.09EC Headline 

'Yo Active Ingredient: 8.6% (0.75 Ib/gal) metconazole + 23.6% (2.09 Iblgal) pyradostrobin 

Manufacturer: BASF Corporation; Research Triangle Park, NC, 27709 


Common Chemical Name (Active Ingredient): metconazole + pyraclostrobin 

Trade Name+) And EPA Reg. No.: OperettaTM,no EPA Reg. Number 

Formulation: 180EC (80 g/l metconazole + 100 g/l pyraclostrobin) 

% Active Ingredient: 21.6% ai - 9.6% metconazole + 12% pyraclostrobin(0.67 Ib metconazole/gal + 0. 83 Ib 

pyraclostrobidgal) 

Manufacturer: BASF Corporation: Research Triangle Park, NC. 27709 


Common Chemical Name (Active Ingredient): tlusilazole 

Trade Names(s) And EPA Reg. No.: Punchm, no EPA Reg. Number 

Formulation: 3.3EC 

o/b Active Ingredient: 37.8% (3.3 Ib/gal) 

Manufacturer: E. 1. DuPont de Nemours and Company Delaware 19898 


Common Chemical Name (Active Ingredient): flusilazole + famoxadone 

Trade Names(s) And EPA Reg. No.: Charismaw, no EPA Reg. Number 

Formulation: 1.7 EC 

Yo Active Ingredient: 18.8% - 9.7% flusilazole + 9.1% famoxadone (1.7 Ib ailgal - 0.9 Ib flusilazole + 0.8 Ib 

famoxadondgal) 

Famoxadone Technical, EPA Reg. No. 352-605 

Tanos (famoxadone), EPA Reg. No. 352-604 

Manufacturer: E. 1. DuPont de Nemours and Company Delaware 19898 
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Common Chemical Name (Active Ingredient): prothioconazole 

Trade Names(s)AndEPA Reg. No.: JAU 6476Tu, no EPA Reg. Number 

Formulation: 480SC 

% Active Ingredient: 41.O% prothioconazole(480 9/14 Ib/gal)

Manufacturer: Bayer Corporation; Kansas City, MO 64120-0013 


Common Chemical Name (Active Ingredient): flutriafol 

Trade Names(s)And EPA Reg. No.: Impactm, no EPA Reg. Number 

Formulation: 125SC 

% Active Ingredient: 12.5% flutriafol (125 g/1=1.04 Iblgal) 

Manufacturer: Cheminova;Wayne, NJ 07470 


DESCRIPTION OF PROPOSED USE (166.20 (al(3)) 

Sites to  be Treated: Soybeans 

Method of Application: Ground or Aerial 

Rate of Application (cyproconazole): 0.28-0.42 oza.i./A, 2.75-4 fluid ounces product per acre 

Rate of Application (cyproconazole + azoxystrobin): 1.17 oz a.i./A (0.33 oz cyproconazole a.i. + 0.83 oz 

azoxystrobin a.i./A), 4 fluid ounces product per acre 

Rate of Application (metconazole): 0.96-1.14 oz a.i./A, 8.2-9.6 fluid ounces product per acre 

Rate of Application (metconazole + pyraclostrobin -as Headline-Caramba co-pack) 0.72 oz metconazole 

ai/A + 1.17 oz pyraclostrobin a.i./A, 6.08 fluid ounces metconazole + 3.56fluid ounces pyraclostrobin product 

per acre 

Rate of Application (metconazole + pyraclostrobin -as Operetta premix): 2.1-2.54 oz a.i./A (0.93-1.12 oz 

metconazole a.i./A + 1.17-1.34 oz pyraclostrobin a.i./A), 8.9-10.75 fluid ounces product per acre 

Rate of Application (flusilazole): 1.65 oz a.i./A, 4 fluid ounces product per acre 

Rate of Application (flusilazole + famoxadone): 1.91 oz a.i./A (1.01 02 flusilazole a.i./A + 0.9 oz .

fomoxadone a.i./A), 9 fluid ounces product per acre 

Rate of Application (prothioconazole): 1.42-1.75 oz a.i./A, 2.85-3.5 fluid ounces product per acre 

Rate of Application (flutriafol): 0.91 oz a.i./A, 7 fluid ounces product per acre 


Maximum Number of Applications: Maximum of twoapplications of Section 18 products. In some 

cases three to four total fungicide applications will be made. Other parts of the US may require three 

applications of Section 18 products under some situations. 


Total Acreage to be Treated: 2 million acres of soybeans in South Dakota (represents -50% of 4 

million soybean acres potentially impacted, primarily in eastern South Dakota). At the current time, only about 

15% of the soybean acres are treated with a fungicide, none of which is foliar application. All treated soybean 

acres in SD are currently treated with seed treatment products. 


3.6 million acres of soybeans in Minnesota (represents -50% of 7.2 million soybean acres potentially 

impacted, primarily in southern Minnesota). 


36.9 million acres of soybeans in the United States (represents -50% of 73.8million soybean acres 

potentially impacted. 


Australasian soybean rust models (Appendix C, orlglnal submission) suggest that most of the soybean 

acres in the United States could be compromised by soybean rust at the point that the disease becomes 

established in the country. Unfortunately, at the current levelofknowledge of this disease, there is no way of 


, 
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knowing with any degree of scientific certainty, what the risk of this disease will be in any specific location in 
advance of the epidemic. States where the epidemic originates may have a much higher percentage of their 
acreage impacted by the disease or treated to prevent infection. 

In another scenario, the pathogen could be accidentally or purposely introduced into the Midwestern soybean 
production belt. In that scenario, the epidemiological dynamics of the pathogen's spread may be very different, 
depending on the site of the initial introduction. In accordance with the 2002 Agricultural Bioterrorism 
ProtectionAct, Phakopsora pachyhizi has been identified as a biological agent with potential to pose a severe 
threat to plant health or plant products (Federal Register December 13, 2002 -67:76908-76938 
htt~://www.a~his.usda.aov/vslncie/~df/btarule.~df)(Appendix D, original submission). 

From November 10 to December 1, 2004, PhakoDsora Dachvrhizi was identified in nine southeastern 
states In the US. While it Is unknown if the organism will overwinter in the US, this occurrence has 
shown that the pest will suwive and cause disease in the US environment. As such, producers are 
prepared to treat with fungicides in 2005, shou/d the disease recur. In SD and MN, treatment 
recommendations will be based on monitoring for the disease in our states as well as reports of the 
disease elsewhere In the US. Additionally, on February 23, 2005, Asian soybean rust was identified 
ovemintering on kudzu near Dade City in Pasco County, Florida. As such, the likelihood of seeing 
soybean rust develop in the continental US in 2005 was dramatically increased. 

Total Amount of Pesticide to be Used: Assuming 2 million acres of soybeans in South Dakota 
and 3.6 million acres in Minnesota (50% of soybean acreage in each state), the following scenario applies: 
(assumes that only one of the products used over the treated acreage - actual use may reflect a combination 
of products). 

South Dakota 
42,968-62,500 gal. of product or 35,66441,874 Ib a.i. of cyproconazole, or; 
62,500 gal. of product or 146,250 Ib a.i. of cyproconazole + azoxystrobin (41,874 Ib a.i. cyproconazole 
+ 104,374 Ib a.i. pyraclostrobin), or; 

128,124-150,000 gal of product or 96,092-112,500 Ib a.i. of metconazole, or; 

95,000 gal metconazole + 55,624 gal. of pyraclostrobin product or 71,250 Ib a.i. of metconazole + 

118,754 Ib a.i. pyradostrobin (co-pack), or; 

139,062-167,788 gal. of product or 207,306-250,398 Ib a.i. of metconazole + pyraclostrobin (premix) 

(92,136-111,288 Ib a.i. metconazole + 115,170-139.110 Ib a.i. pyraclostrobin), or; 

62,500 gal. of product or 206,250 Ib a.i. of flusilazole, or; 

140,624 gal of product or 239,062 Ib a.i. (112,500 Ib a.i. fluzilazole + 126,562 Ib a.i. famoxadone) of 

flusi!azole + famoxadone, or; 

44,53044,686 gal. of product or 177,500-218,750 Ib a.i. of prothioconazole 

109,374 gal. of product or 113,750 Ib a.i. of flutriafol 


Minnesota 
77,342-112.500 nal. of product or 64,19593,373 Ib a.i. of cwroconazole. or; 
112,500 gal. of pkduct'or 263,250 Ida.i. of cyproconazole ;'azoxystrobin (75,373 Ib a.i. cyproconpzole 
+ 187,873 Ib a.i. pyradostrobin), or; 

230,623-270,000 gal of product or 172,965-202,500 Ib a.i. of metconazole, or; 

171,000 gal metconazole + 100,123 gal. of pyraclostrobin product or 128,250 Ib a.i. of metconazole + 

209,257 Ib a.i. pyradostrobin (co-pack), or; 

260,312-302,342 gal. of product or 373,151-450,716 Ib a.i. of metconazole + pyraclostrobin (premix) 

(165,845-200,318 Ib a.i. metconazole + 207,306-250.398 Ib a.i. pyraclostrobin), or. 

112.500 gal. of product or 371,250 Ib a.i. of fluzilazole. or; 

253,123 gal of product or 430,311 Ib a.i. (202,500 Ib a.i. flusilazole + 227,812 Ib a.i. famoxadone) of 

flusilazole + famoxadone, or; 
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80,154-98,434 gal. of product or 319,500-393,750 Ib a.i. of prothioconazole 
196,873 gal. of product or 204,750 Ib a.i. of flutriafol 

Among the requested products, cyproconazole (Alto) is a systemic, triazole fungicide with curative and 
protectant activity. It has post-infectionactivity that can stop pathogen establishment in the early phases of 
disease development. Cyproconazole can also exhibit anti-sporulant activity, reducing inoculum production and 
slowing disease progress. This exemption request is for the use of one to twoapplications of 
cyproconazole (Alto)for control of Australasian soybean rust. This disease organism is expected to 
attack the crop after canopy development and response to fungicides have required multiple applications for 
optimum disease management. Use of cyproconazole on soybean would result in only 0.02-0.03 million 
ibs a.i. used per 1millionsoybean acres treated. 

Cyproconazole + azoxystrobin (Quadris Xtra) is a premixed combination of two systemic products, a triazole 
fungicide (cyproconazole) that can be used as systemic eradicant and a protectant, and a strobilurin 
(azoxystrobin). While cyproconazole has post-infection activity that can stop pathogen establishment in the 
early phases of disease development and anti-sporulantactivity, reducing inoculum production, this product 
premix should not be used as a curative. This exemption request is for the use of one application of 
cyproconazole+ aroxystrobin(Quadrls Xtra) for control of Australasian soybean rust. This disease 
organism is expected to attack the crop after canopy development and response to fungicides have required 
multiple applications for optimum disease management in other parts of the world. .Use of cyproconazole + 
azoxystrobinon soybean would result in only 0.07 million Ibs a.1. used if 1millionsoybean acres were 
treated. 

Metconazole (Caramba) is a similar systemic, triazole fungicide that can be used as systemic eradicant and a 
protectant. It has post-infection activity that can stop pathogen establishment in the early phases of disease 
development. Myclobutanil is an anti-sporulant, reducing inoculum production, thereby slowing disease 
progress. This exemption request is for the use of one to twoapplications of metconazoie (Caramba) 
for control ofAustralasian soybean rust. This disease organism is expected to attack the crop after canopy 
development and response to fungicides have required multiple applications for optimum disease management 
in other parts of the world. Use of metconazole on soybean would result in only 0.05-0.06 milllon Ibs a.i. 
used per 1 million soybean acres treated. 

Metconazole + pyraclostrobin premix (Headline-Caramba copack) is a prepackagedcombination of two 
systemic products, a triazole fungicide (metconazole)that can be used as systemic eradicant and a protectant, 
and a strobilurin (pyraclostrobin).While metconazole has post-infection activity that can stop pathogen 
establishment in the early phases of disease development and anti-sporulant activity, reducing inoculum 
production, this product premix should not be used as a curative. This exemption request is for the use of 
one application of metconazde + pyraclostrobin(Headline-Caramba copack) for control of 
Australasian soybean rust. This disease organism is expected to attack the crop after canopy development 
and response to fungicides have required multiple applications for optimum disease management in other 
parts of the world. Use of metconazole + pyraclostrobinon soybean would result in only 0.04 million Ibs 
metconazolea.i. + 0.06 million ibs metconazole a.i. used if1million soybean acres were treated. 

Metconazole + pyraclostrobin(Operetta) is a premixed combination of these two fungicides. Pyraclostrobin is a 
systemic, strobilurin fungicide similar to azoxystrobin and trifloxystrobinthat is a strong penetrant that can be 
used as systemic and protectantwith curative activity. Nonetheless, strobilurins are not recommended for use 
as curatives. Metconazole (Caramba) is a systemic. triazole fungicide similar to propiconazole, tebuconazole, 
and myclobutanilthat can be used as systemic eradicant and a protectant. It has post-infection activity that 
can stop pathogen establishment in the early phases of disease development. This exemption request is for 
the use of one to twoapplicationsof metconazole + pyraclostrobin (Operetta)for control of 
Australasian soybean rust. This disease organism is expected to attack the crop afier canopy development 
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and response to fungicides have required multiple applications for optimum disease management in other 
parts of the world. Use of metconazole + pyraclostrobin on soybean would result in only 0.13 million Ibs 
a.i. used per 1million soybean acres treated. 

Fluzilazole (Punch) is a systemic, triazole fungicide similar to propiconazole, tebuconazole, and myclobutanil 
that can be used as systemic eradicant and a protectant. It has post-infection activity that can stop pathogen 
establishment in the early phases of disease development. This exemption request is for the use of one to 
twoapplications of flwilazole (Punch) for control of Australasian soybean rust. This disease organism is 
expected to attack the crop after canopy development and response to fungicides have required multiple 
applications for optimum disease management in other parts of the world. Use of fluzilazole on soybean 
would result in only 0.0.10 million Ibs a.i. used per 1million soybean acres treated. 

Flusilazole + famoxadone premix (Charisma) is a prepackaged combination of two systemic products, a 
triazole fungicide (flusilazole) that can be used as systemic eradicant and a protectant, and a non-strobilurin 
Qol-Group 11 fungicide (famoxadone). While flusilazole has post-infection activity that can stop pathogen 
establishment in the early phases of disease development and antkporulant activity, reducing inoculum 
production, this product premix should not be used as a curative. This exemption request is for the use of 
one or two applications of flusilazole + famoxadone (Charisma) for control of Australasian soybean 
rust. This disease organism is expected to attack the crop after canopy development and response to 
fungicides have required multiple applications for optimum disease management in other parts of the world. 
Use of flusilazole + famoxadone on soybean would result in only 0.12 million Ibs a.i. used if 1million 
soybean acres were treated. 

Prothioconazole (JAU 6476) is a systemic, triazole fungicide similar to propiconazole, tebuconazole, and 
myclobutanil that can be used as systemic eradicant and a protectant. It has post-infection activity that can 
stop pathogen establishment in the early phases of disease development. This exemption request Is for the 
use of one to twoapplications of prothioconazole(JAU 6476) for control of Australasian soybean rust. 
This disease organism is expected to attack the crop after canopy development and response to fungicides 
have required multiple applications for optimum disease management in other parts of the world. Use of 
prothioconazole on soybean would result in only 0.09-0.11 million Ibs a.i. used per 1million soybean 
acres treated. 

Flutriafol (Impact) is a systemic, triazole fungicide similar to propiconazole, tebuconazole, and myclobutanil 
that can be used as systemic eradicant and a protectant. It has post-infection activity that can stop pathogen 
establishment in the early phases of disease development. One report out of Brazil has indicated widespread 
movement in the soybean plant. This exemption request is for the use of one to two applications of 
flutriafol (Impact) for control of Australasian soybean rust. This disease organism is expected to attack the 
crop after canopy development and response to fungicides have required multiple applications for optimum 
disease management in other parts of the world. Use of flutriafol on soybean would result in only 0.06 
million Ibs a.1. used per 1million soybean acres treated. 

Under this exemption, only one of the listed products could be used for one or two appllcations in a given 
season. In combination with products that are already registered, control should be achieved where the 
following guidelines are followed: 

Stage of Crop Growth When Treatment Will Be Made: R-i  to R-6 (first flowering to full 
seed). 

t 

Use SeaSon: Immediately upon the introduction of Australasian soybean rust into the United States until 
September 15 of the find productionyear approved in this action. 
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Additional Restrictions, User Precautions & Requirements of Applicators: &ply 
products in a sufficient volume of water to ensure adequate coverage, consistent with product labeling, as 
follows: 

ApplicationVolume Recomm 
Product 

Active Ingredient(ai) I Trade Name 
1 

cyproconazole (AIto”) 

cyproconazole + azoxystrobin I ‘($;?; 

metconazole (Caramban”) 

(Headline
metconazole + pyraclostrobin Caramba 

flusilazole (Punchw) 

flusilazole + famoxadone (CharismaTU) 

prothiocodatole 

flutriafol (Impact” ) 

Pursuant to South Dakota state law, all applica 

Ground 
Use sufficient water volume to 


provide ‘Omugh and plant 

coverage. When using ground


application, apply in a minimum of 10 

galsJA (a minimumof 15galsJA is 


recommended). 

Use sufficient water volume to 


provide thorough and plant 

coverage. When using ground 


application, apply in a minimumof 10 

galsJA (a minimum of 15galsJA is 


recommended). 

Do not use less than 15 gpa spray 


volume by ground. I 
Do not use less than 15 gpa spray

volume by ground. 

Do not use less than 15 gpa spray‘ 
volume by ground. 

Apply with a minimumcarrier volume 
of 10 gallons with conventional 

ground equipment, increasingvolume 
as the plants mature to ensure 

thorough coverage -Use 10 gallons
minimumwith air-assistedsprayers 

Apply with a minimumcarrier volume 
of 10 gallons with conventional 

ground equipment, increasingvolume 
as the plants mature to ensure 

thorough coverage - Use 10 gallons
minimumwith air-assisted sprayers I 
Apply in a minimumof 10 gallons by I Apply in a minimumof 5 gallons by 

Air 

Use sufficient water volume to 
provide thorough and uniform plant 

coverage. When using aerial 
application; apply in a minimum of 

gal./A. 

Use sufficient water volume to 
providethorough and unifom plant 

coverage. When using aerial 
applicatiotr, apply in a minimum of 

galJA. 

Do not use less5gpa spray volume 
by aerial apblication. 

Do not use less 5gpa spray volume 
by aerial application. 

Do not use less 5 gpa spray volume 
by aerial application. 

Apply in a minimumof 5gallons by 
air 

Apply in a minimumof 5 gallons by 
air 

ground air 
Apply in a minimumof 10 gallons by Apply in a minimumof 5 gallons by 
ground - provide thorough coverage air - provide thorough coverage of 

of foliage foliage 
)rs applying these products mus be certified. 

ALTERNATIVE METHODS OF CONTROL (166.20(a1(411 
I 

Registered Alternative Pesticides:azoxystrobin, chlorothalonil, thiophanate-methyl 

See master submission for full description... 
Group 11fungicides, which include the strobilurin fungicides and famoxadone, fungicides with a Qol mode of 
action, are fungicides that act on the Quinone ‘outside’ binding site of the cytochrome bcl  complex (Quinone-outside Inhibitors). Resistance to this mode of action has been widely documented in Europewhere 
strobilurins have a longer use history. The most common resistance is a mutation at the G143A site of action 
and has been documented with Alternaria solani in the US; Sphaemtheca Mginea in Japan, Taiwan, and 
Spain; Septoria tritici in Ireland, UK, Germany, and France; Venturiainaequalis in Germany, Italy, and Poland; 
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Erysiphe tritici f. sp. Mci in UK, Germany, France, klgium, Denmark, and Sweden; Erysiphe tritici f. sp. 
hodei in UK Scotland, Germany, Belgium and France, and; Plasmopara witicola in Japan and Taiwan. 
Recently a second mutation at L129Lwas identified in Plasmopara vificola. Additionally, metabolic resistance, 
sometimes called tolerance has been identified in Venturia inaegualis. To date, no cases of resistance have 
been identified in the wheat leaf rust pathogen (Pucciniarecondita),perhaps the closest relative to Phakopsora 
that has been monitored. Phakopsora pachyrhizi exists in an asexual population, the sexual hosts of the 
fungus are not known to exist. However, in South America it is present in a mixed populationof many strains, 
even though it was only introduced to the continent in 1999. This issue begs that question of whether there 
have been multiple cross-Atlantic introductions or if frequent mutations or parasexuality events that may have 
contributed to the development of variants and added to the diversity of the pathogen population. Until those 
questions are answered, resistance management should be among our utmost concerns. 

Large economic losses due to Australasian soybean rust loom if the disease is allowed to progress unchecked. 
Losses in Brazil in 2002 exceeded 60% in some fields (Appendix F, original submission). Under conditions 
of severe disease pressure, soybean producers need systemic products that are in good supply. Use of any 
fungicide product on soybeans has been very limited, because of lack of availability of suitable efficacious 
registered products to address real disease needs and infrequency of severe disease, and lack of serious 
disease that would be effectively controlled by fungicides. 

Recent data generated in Brazil, indicates that triazole fungicides are quite effective against this pathogen. 
Triazole'fungicides, have proven most consistent in providing curative control with the minimum acceptable risk 
of fungicide resistance and with superior economics to registered products (seeefficacy and economics 
sections). As a means of comparison, a one million acre figure will be used to consider use rates of each of 
the products requested. Use in specific states can be easily calculated from that figure. 

To be proactive in managing resistance and deploying fungicide use to optimize efficacous control, a set of use 
guidelines has been suggested. These suggested use pattern have been through several revisions as more 
information comes available and will be published in March 2005 in an Extension publication with nationwide 
distribution titled, Usingfungicldes to manage Asian soybean rust(Dorrance, Draper, and Hershman, eds, 
Ohio Stdte University Extension Senrice). The use guidelines from that publication are outlined below,with 
special reference to requested or approved products: 

Suggested product use regimen: (modified from inifid submission):
> If disease is expected, but not yet present (preventative): 

LOW RISK-PRIORTO DETECTION: 
Crop no earlier than beginning flowering (R1)* and no later than full seed (R6); based on reliable reports, 
the potential for soybean rust in your area is low risk and it has NOT been detected in nearby areas. 

e fl0 APPPLICATION FOR RUST CONTROL IS WARRANTED 

;U Ifdisease is expected, but not yet present (preventative): 
HIGH RISK-PRIOR TO DETECTION: PREVENTATIVETREATMENT 
Crop no earlier than beginning flowering (R1)* and no later than full seed (R6); based on reliable reports, 
the potential for soybean rust in your area is high risk, but it has NOT been detected locally. 

e Initial Treatment 
o Treat with chlorothalonlP;-OR' 
o stmblludn such as azoxystrobin (Quadris) or pyraclostrobin (Headline); -OR
o trlazole such as propiconazole, tebuconazole, myclobutanil, tetraconazole, cyproconazole, 

metconazole, flusilazole, prothioconazole, or flutriafol; -OR
o premix or copack such as propiconazole + trinoxystrobin (Stratego), propiconazole + 

-azoxystrobin (Quilt), tebuconazole + pyraclostrobin (Headline SBFUHeadlineSTAR), 
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cyproconazole + azoxystrobin (Quadris Xtra), metconazole + pyraclostrobin(Headline-Caramba 
copaddoperetta), or flusilazole + famoxadone (Charisma). 

4 If a second application is needed, 
o 	 Treat with a trlazole such as propiconazole, tebuconazole, myclobutanil, tetraconazole, 

cyproconazole, metconazole, flusilazole, prothioconazole, or flutriafol; -OR
o 	Premixfcopack such as propiconazole + trifloxystrobin (Stratego), propiconazole + . _  

azoxystrobin (Quilt), tebuconazole + pyraclostrobin (Headline SBWHeadline STAR), 
cyproconazole + azoxystrobin (Quadris Xtra), metconazole + pyraclostrobin (Headline-Caramba 
copackloperetta), or flusilazole + famoxadone (Charisma), -OR

o 	 strobilurin (if no other strobilurin has been applied -no more than one solo strobilurin 
treatment should be applied) such as azoxystrobin (Quadris) or pyraclostrobin(Headline). 

o Product chemistries should be rotated. If a strobilurin is used in the first application, it should be 
' followed by a product with a different mode of action or a premix/copack/tank mix with multiple 

modes of action. 
4 Ifa third application is needed, 

o 	 treat with a premix such as propiconazole+ trifloxystrobin (Stratego-due to a low rate of 
triazole, this product is best suited to preventative applications),propiconazole+ azoxystrobin 
(Quilt), or pyraclostrobin+ boscalid (Pristine), + pyraclostrobin (Headline SBFUHeadline STAR), 
cyproconazole + azoxystrobin (Quadris Xtra), metconazole + pyraclostrobin(Headline-Caramba 
copackloperetta), or flusilazole + famoxadone (Charisma), -OR

o strobilurin (if no other strobilurin has been applied -no more than one solo sfmbilurin 
' treatment should be applied) such as azoxystrobin (Quadris) or pyraclostrobin(Headline) -OR

o 	 a triazole (propiconazole, tebuconazole, myclobutanil, tetraconazole, cyproconazole, 
metconazole, flusilazole, prothioconazole, or flutriafol) ifno other triazole has been applied. 

9 If disease is established on site (curative treatment):
EARLY ESTABLISHMENT - CURATIVE TREATMENT 
Crop no earlier than beginning flowering (Rl)* and no later thsn full seed (R6); soybean rust is 
present at barely detectable levels in the lower to mid canopy in your fields or your neighbor's 
fields (note: soybean rust wili not respond tofungicides once the disease is well-establhhedin afield): 

4 initial Treatment 
0 	 Treat with premix such as propiconazole + trifloxystrobin(Stratego -due to a low rate of 

triazole, this product is best suited to prevenfafive applications),propiconazole + azoxystrobin 
(Quilt), tebuconazole + pyraclostrobin (Headline SBMeadline STAR), cyproconazole + 
azoxystrobin (Quadris Xtra), metconazole + pyraclostrobin (Headline-Caramba 
copackloperetta), or flusilazole + famoxadone (Charisma) -OR 

0 	 a triazole (propiconazole, tebuconazole, myclobutanil, tetraconazole, cyproconazole, 
metconazole, flusilazole, prothioconazole,or flutriafol). 

4 If'a second application is needed, 
0 Treat with premix such as propiconazole + trifloxystrobin(Stratego - due to a low rate of 

triazole, this product is best suited to prevenfafive applications),propiconazole + azoxystrobin 
(Quilt), tebuconazole + pyraclostrobin (Headline SBWHeadline STAR), cyproconazole + 
azoxystrobin (Quadris Xtra), metconazole + pyraclostrobin (Headline-Caramba 
copackloperetta), or flusilazole + famoxadone (Charisma)-OR 

0 	 a triazole (propiconazole, tebuconazole, myclobutanil, tetraconazole, cyproconazole, 
metconazole, flusilazole, prothioconazole,or flutnafol), - OR 

, 0 	 a strobllurin (if no other strobilurin has been applied) if curative treatment was effective and 
has eradicated disease (this condition is expected to be rare). 

4 Ifa third application is needed, 
Treat with a premix such as propiconazole + tritloxystrobin (Stratego - due io a low rate of 
triazole, this product is besf suited to preventative applications),propiconazole + azoxystrobin 

Page 10 of 38 03/29/05 

, 




(Quilt), tebuconazole + pyraclostrobin (Headline SBRIHeadIine STAR), cyproconazole + 
azoxystrobin (Quadris Xtra), metconazole + pyraclostrobin (Headline-Caramba 
copacklOperetta), or flusilazole + famoxadone (Charisma) - OR 

0 	 a triazole (propiconazole, tebuconazole, myclobutanil, tetraconazole, cyproconazole, 
metconazole, flusilazole, prothioconazole, or flutriafol), -0R
a strobilurh such as azoxystrobin (Quadris) or pyraclostrobin (Headline) ONLY if no other 
stmbilurin has been appliedand if curative treatment was effective and has eradicated disease 

, (thiscondition is expectedto be rare). 

2 If disease is established on site (curative treatment): 
DISEASE ESTABLISHED -INCIDENCE (% ofplants with any amount of disease) EXCEEDS 10-15% IN 
THE MID CANOPY: 
Crop no earlier than beginning flowering @1)* and no later than beginning seed (R6);based on reliable 
reports, soybean rust is present in your field and severity is high. 

+ 	 NO APPLICATION RECOMMENDED FOR DISEASE CONTROL IN THfS FIELD - FUNGICIDES NOT 
EXPECTED TO PROVIDE ACCEPTABLE CONTROL OR ECONOMIC RESPONSES 

* Do not apply chlorothalonil if any active pustules are evident 

iDo not apply stroblurlns solo if disease incidence exceeds 5%. 

$ Fungicides applied after disease incidence exceeds 10% in the mld canopy generally do not produce a Satisfactory 

response in South American environments. 


I 
Data from some parts of the world suggest that fungicide applications made during the vegetative stages are 
sometimes beneficial. Most data, however, suggest that maximum benefit when using fungicides to manage 
soybean iust is achieved when sprays are applied between beginning flowering (Rl) through full pod (R6).So 
far in the 2004-05 growing season in Brazil, only -3% of the initial detections of soybean rust in the sentinel 
plot system have occurred in the vegetative stages while >75% have occurred at R4 or later ( ~ 7 7 4as of 
March, 2004). 

A single fungicide application may be adequate for economical disease control ifinitial disease outbreak 
occurs late in the season, or where disease development is significantly slowed by an unfavorable 
environment. Experience in South America suggests that a third application may be a rare occurrence 
except in areas where disease arrives early and flowering periods are long. If disease develops prior to 
the first application at R I ,  three treatments with a Section 18 product may be needed. Decisions onI three applications should be based on disease levels in the field, rates of disease increase, and 
favorability of environment for disease development. 

I 

As described in greater detail In the master submission, alternative control practices such as crop rotation, 
tillage, early planting, and use of resistant or more tolerant varieties are ineffective or insufficient for the 
management of this disease. Most cultural control methods will have little effect on a pathogen that will blow 
icto northern states and may survive on alternative hosts in southern states. A severe soybean rust epidemic 
will causd considerable economic damage to an already weakened agricultural community in South Dakota, 
Minnesota and most soybean producing states. 

A USDA soybean rust action plan discusses action to be taken to combat soybean rust (Appendix G, original 
submission). 
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EFFICACY OF USE PROPOSED UNDER SECTION 18 (166.20(a)(5)) 

Cyprocbnazole, metconazole, flusilazole,prothioconazole and flutriafol have post-infection activity which can 
stop pathogen establishment in the early stages of disease development. Each of these triazole products 
appear to have curativeleradicantlantisporulantactivity. Triazole fungicides prevent the completion of the 
infection process by direct inhibitionof sterol biosynthesis in the fungus. This mode of action (MOA) is known 
as FRAC group 3 or SBI (sterol biosynthesis inhibition)activity. These attributes allow an integrated pest 
management approach, using scouting, weather data, and applicationof only when conditions indicate it is 
warranted and disease risk is high. 

While metconazole, flusilazole,pmthioconazole, and nutriafol do not have US registrations, cyproconazole has 
' been rdistered for use in the US, but is not currently available in a US marketed product. 

The formulation of the above triazoles with a Qol (FRAC group 11)fungicide allows for two modes of action 
(MOAS)and often allows for lower effective rates of the active ingredients, extending product supplies. 
Azoxystrobin and pyraclostrobin currently have Section 3 labels for use on soybeans against soybean rust. 
Farnoxadone has a Section 3 label for use on US agricultural crops, but not soybeans. 

Efficacy of possible products against Australasian soybean rust on Soybeans 
(Conducted by USDA in Brazil and Paraguay, 2003) 
No studies have been conducted in the United States because the pathogen has not yet been present during a 
cropping season. However, industry and USDA studies have been conducted in Brazil and Paraguay 
(Appendix ti, original submission). Following are summary data tables from the 2003-04 USDA studies in 
Paraguay, South America. Studies conducted by USDA offer some insight into product efficacy, but many of 
the products requested in this extended submission have not been studied adequately in USDA studies to offer 
yield responses. As such, in some cases only disease control data is available. It is assumed that since most 
products of similar chemistry provide comparable yield responses under similar disease control conditions, 
these products will also provide a comparable response. 

*:e Data supporting cyproconarole (Alto) and cyproconazole + aroxystrobin (Quadris Xtra) 
In the following three tables from USDA studies in Paraguay (2003-04), Priori Xtra (cyproconazole + 
azoxystrobin)was included as a local check. Priori Xtra is an identical formulation of the cyproconazole + 
azoxystrobin product Quadris Xtra that will be marketed in the US. At both Sat0 locations (Table 1, 2), 
cyproconazole + azoxystrobin was in the top group for disease suppression, yield, and 1000 seed weight. At 
the Yomo location in Paraguay (Table 3), cyproconazole + azoxystrobin was not significantly different from the 
top treatment for disease suppression, but was not among the best treatments for yield or 1000seed weight. 

, 
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I Table 2. Summary of the final soybean rust severity (SBR),yield and 1000 seed weights for each the fungicides 
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e:. 	 Disease control data supporting cyproconazole and cyproconazole + azoxystrobin from Brazil 
(Syngenta). 

Fig 1: Cyproconazole(Alto), representedby the blue bars, and cyproconazole + azoxystrobin (Priori XtrdQuadris Xtra) representedby 
the green ( W 2 0g ailha) and cyan (60+24 g aiha) bars show efficadous control of soybean rust under light disease pressure,23.9% 
disease severity (Syngenta data). 
Fig l a :  Disease severity ratings across treatments. I Fig 1b: Disease evaluation as representedby disease control. 

PRIORI X n U ,  PRIORI TOP, ALTO - I P R I M  XTRA, PRIORI TOP, ALTO 

10 

10 

0 
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Fig 2: Cyproconazole (Alto), represented by the blue bars, and cyproconazde+ azoxystrobin (Priori XtrdQuadris Xtra) representedby 
the preen (50+20g aha)  and cyan (60+24 ~l aihal bars show efficaciouscontrol of soybean rust under light disease pressure, 23.4%. .  
disease severity (syngenta data). (Syngentata). . 
Fig 2a: Disease severity ratings across treatments. Fig 2b: Disease evaluation as representedby disease contd. 

PRIORIm,PRIORI TOP, ALTO - PAlORlXTRA. PRIORITOP. ALTO -

Fig 3. Cyproconazole (Atto),represented by the blue bars, and cyprmazole + azoxystrobin (PrioriXtralQuadrisXtra) representedby 
the green (50+20g ailha) and cyan (60+24 g ailha) bars show efficaciouscontrol of soybean rust under light disease pressure, 23.4%
disease severity (Syngenta data). (Syngenta data). 
Fig 3a. Disease severity ratingsacrosstreatments. ] Fig 3b: Disease evaluation as representedby disease control. 

PRloRl XTRA.PRIORITOP, ALTO - 1 PWoRlXTRA. P R M ITOP, ALTO-

While yield data for cyproconazole is lacking, in the studies above, cyproconazole (Alto) proved to be among 
the most efficacious products for disease control. This trend was true in early curative as well as later curative 
application scenarios. It is expectedthat a yield response will occur that would be similar to what is seen with 
other triazole fungicides since disease suppression with cyproconazole is similar to or numerically better than 
what is seen from other triazoles. 
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-3 Support for metconazole (Caramba) and metconazole + pyraclostrobin(Headline-Caramba 
copackloperetta). 

It can be seen in Tables 4 (below) that Opera (pyraclostrobin + epoxiconazole) is highly efficacious in 
controlling soybean rust and improving yield in the presence of soybean rust (Table 5). The triazole partner in 
Opera, epoxiconazole will not be requested in the US 

.. 

Domark (tetramnazole. 100 ail) I I t  1 I I 
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Results from the trials below it is apparent that significant efficacywith pyraclostrobin based products is due 
the pyraclostrobin component (Table 6). In these trials Asian soybean rust control efficacy is compared among 
Opera (pyraclostrobin+ epoxiconazole), Comet (pyraclostrobin), Folicur (tebuconazole) + Flint (trifloxystrobin), 
and Priori (azoxystrobin). A similar response was observed with yields (Table 7). 

Caramba (metconazole) Efficacy 

Caramba (metconazole) provided similar Asian soybean rust control compared to epoxiconazole in 6 field 
trials. One trial conducted in Mato Grosso, Braziltested rates as low as 24-25 g ailha for both triazoles. There 
were no Significant differences in disease control between metconazoleand epoxicohazole at 31 days after 
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treatment. Metconazole also demonstrated a very flat dose response between 24-48 g ai/ha (Table 8). This 
demonstrates the high level of biological efficacy for metconazole. 

I I I I I 
Note: low yields due to late planting. I I  I I 
Five other trials compare Caramba (metconazole) to Opus (epoxiconazole). Other products included for 
comparison were Opera, Systhane, and Stratego. There were no significant differences (p=0.05) between 
Caramba at 54 g ailha and Opus at 50 g ai/ha in any of the 5 trials. Caramba (54 G ai/ha), however, provided 
numerically better disease control than the competitive standards, Systhane and Stratego in all trials 
(significant in 215 trials) (Table 6). Consequently, excellent yield protection was provided by the Caramba 
treatments, similar to Opera (Table 7). 

Page 18 of 38 0329105 

II 



at=days after treatment 
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. 
Pyraclostrobin+ Metconarole Efficacy 

Several mixtures of rnetconazole and pyraclostrobinwere tested for rust control and compared to Opera under 
severe disease pressure in Mato Grosso, Brazil in 2003. Although the mixture containing 36 g ai/ha 
rnetconazole + 37.5 g aVha pyraclostrobinprovided good disease control, optimal control was achieved with 36 
g ailha metconazole + 66.5 g pyraclostrobin. Disease control and yield protection were equal to that of Opera 
(Table 7). 

Note: low yields due to late planting. 

Evaluationsrecorded at 126-139 days after planting. One applicationon Mar 18,2003 at R3-R4 
O M =  Days after application Spray volume 200 literslhedare'Yield from 6.4m2plots. 

Difference@ 5% significance level 

, 

Page 20 of 38 



Evaluatiqnsrecorded at 126139 days after planting. 

DAA= Days after application 

Yield from 6.4m’ plots.
’Least Significant Difference@ 5% significancelevel 

Evaluations recorded at 126-139 days after planting. 

, 
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One application on Feb 15,2003 at RSR4 
Spray volume 200 litemhedare 

One application at R5.5 (curativetreatment) 
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0:. Support for flusilazole (Punch) and flusilazole + famoxadone (Charisma). 

It can be seen in Fig 4, 5,6, and 7 (below) that Punch (flusilazole) is highly efficacious in controlling soybean 
rust and improving yield in the presenceof soybean rust. Yield data is not available. The addition of the non
strobilurin Qol fungicide famoxadone also resulted in excellent control, comparable to Folicur in one study (Fig 
8) and Opera (Fig 9). 

Fig 4. Fungicideefficacy of flusilazole for the control of Asian 
soybean rust. Ponta Grosso, Parana. Brazil, 2004. Evaluations . 
were 21 days after treatment ML FP/ha=milliliten of formulated 
productlhectare. 

I 

Fig 6. Fungicide efficacy of flusilazole for the control of Asian 
soybean rust. Rondnopolis,Malo Grosso, Brazil, 2003. 
Evaluationswere 21 days after treatment ML FP/ha=millilitersof 
formulated productlhectare. 

hmp- mr.wd ma cam tkamtwwmbom&w mttcwemra  
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:ig5. Fungicide efficacy of flusilazole for the control of Asian 
oybean rust. Rondnopolis, Mato Grosso, Brazil, 2003. 
ivaluations were 21 days after treatment ML FP/ha=millilitersof 
mnulated produdlhectare. 

I -. 
C I  n
4 1  I 

1 


'ig 7. Fungicide efficacy of flusilazole for the control of Asian 
oybean rust. Alto Garcias, Parana. Brazil, 2003. Evaluations 
/ere 29 days after treatment ML FP/ha=millilitersof formulated 
'roduct/hectare . 
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Fig 9. Fungicideefficacy of tlusilazde+famoxadone for the control 
of Asian soybean rust. Londrina. Parana. Brazil, 2004. Evaluations 
were 21 daysafter treatment ML FPha=milliliiersof formulated 
producthectare. 

%, 

The data above were supplied by the registrant. No known independent trials were available. Additional 
company generated data in support of the efficacy of fluzilazole and fluzilazole + famoxadone can be found in 
Appendix 1, this addendum. 

Support for prothioconazole(JAU 6476). 

It can be seen in Fig 10that prothioconazole (JAU6476) performed similarly to tebuconazole in side-by-side 
comparisons where initial disease was less than 5% at initial treatment. Prothioconazoleis in further testing in 
South America in 2004-05.In Fig 1I,prothioconazole also performed similar to Folicur when initial application 

. occurred later in disease development. 

Prothioconazole was also tested in the USDA trials in Paraguay in 2002-03. InTable 15, prothioconazole 
performed similarly to other triazoles such as tebuconazole (Folicur) and myclobutanil (Laredo) for disease 
control ahd 1000seed weight (Table 16),yield and defoliation (Table 17). 

Fig 10. Bayer data supplied in support of prothioconazolein 
preventative mode. Initialdiseasewas less than 5% at initial 
treatment. 

. . . . . .  -.. .- - . ......... 

JAU 6476 E M c y  on k l a n  Soybean Mat in BruU 2004 

-

_. 
...-
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Fig 11. Bayer data supplied in support of prothioconazolein post 
infection or “curative’ mode. Initialdisease in the range of 1530% 
at initialtreatment. 
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Table 15. Mean rust severity (%)at growth stage R6 in each fungicide treatment from the three locationsof the fungicide 
efficacy trial located in Paraguayduring the 2002-2003 growing season (USDA data). 

Sa02 TRP' YaSlJ' 
Rank 

Fungicide treatment (ai)' severity wlthln
(%) location 

RankRust severity within
location 

Rank
ceveriQ within 
(%) locatlon 

Mean rust 
severity 

BAS 500 OOF (pyraclostrobin) 0.7 20 4.1 20 1.6 13 2.1 
Stratego 250EC 
(trifloxystrobin + propiconazole) 2.6 18 6.5 19 1.2 14 3.4 

Echo 720 (chlorothalonil) 2.8 17 8.0 18 1.6 12 4.1 
Dornark 125SL (tetraconazole) 10,l 7 8.3 16 0.8 19 6.4 

Quadris -9 oZ/A (azoxystrobin) 2.6 19 8.3 17 5.5 9 5.5 
Quadris -6 ozlA (azoxystrobin) 3.2 16 8.5 15 12.7 4 8.1 
BAS 516 UDF 

(pyraclostrobin + boscalid) 4.1 15 9.0 14 2.8 10 5.3 
AMS 21619 480SC (prothmazole)  6.0 12 9.3 13 0.9 15 5.4 
Dithane DF (rnancozeb) 9.8 8 9.9 12 11.7 6 10.4 

Mean yield at each location, 2023.2 B 1655.8 C 3730.6 A(Kglha @13%)2 , 

' All fungicide treatments significantlydifferent from control (P=0.05). 
Differences between locations significantat (p=O.001),means with different letterwere significantly different. There was a significant 

location by treatment interaction (p=O.OOOl) seen as differences in ranking within each location.'Significant (p=0.05) location by number of applications interaction. 

, 
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Table 16. Mean 1000 seed weights of each fungicide treatrnent from the three locations of the fungicide effi acy trial done 

11' I  TRP' 1 1  T 
Fungicide treatment (ai) Treatment 

158.9 

156.9 

133.5 I 20 165.8 I 11 

141.0 C 166.2 A 

Mean yield at each location, (Kglha 2023 B 1656 C 3731 A@13%)' 

Page 25 of 38 03129105 



. .  

Table 17, Mean yield and percent defoliation of soybean plots treated with twenty fungicide treatments at three locations 

'Mean of four &plications from the Sato location. Significant keatment by application schedule interaction seen. 
'Means separated using LSD, means with same letter are statisticallythe same. 

0:. Support for flutriafol (Impact). 

Data has been generated from trials where flutriafol has been included as a local comparison. 

Independent trial measuring the efficacy of myclobutanll on Australasian soybean rust (Conducted in 

Brazil by the FT Foundation, an independentcontractor for Dow AgroSciences). 

Flutriafol,showed good curative and eradicative activity against this disease following a single application of 

fungicide, similar to tebuconazole and myclobutanil, and was superior to the strobilurins alone or premixed 

(Stratego) and difenoconazole in control of Australasian soybean rust (Table 18). 
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Treatment Rater 
7 DAV 

Dlwa8e Rating (16 scale)’
I 18 DAT I 30DAT 

Untrealed 
propiconazole+ trifloxystrobln 
(Stratego 250EC) I 

I 

nla 

0.5 I 2.63 a 

1.63 a 

3.13 aI 2.13 abcd 1 
I 

4.13 a 

3.38abc 1 
pyraclostrobin (Opera) 0.5 
azoxystrobin (Priori) 0.2 
difenoconazole(Score) 0.3 
Impact (flutriafol) 1.o 
tebuconazole (Follcur) 0.4 
myclobutanil (Systhane EC) 0.25 
myclobutanll (Systhane EC) 
myclobutanil (Systhane EC) 

0.3 
0.4 

myclobutanil (Systhane EC) 0.5 
cv (Yo 

1.63 a 1.38 d 2.38 cde 
1.88 b 2.13 abcd 3.25 abc 
1.75 b 1.88 bcd 3.25 abc 
1.88 b 1.63 cd 1.5 e 
1.75 b 1.63 cd 1.38 e 

.1.88 b 2.0 bcd 2.38cde 
1.63 b 2.13 abcd 2.75 bcd 
1.63 b 1.5 d 2.5 cde 
1.75 b 1.5 d 2.25cde 

15 l S . 1  16.3 

Yield data for cyproconazole, prothioconazoleand flutriafol are generally lacking. However, it is expected that a 
similar response will occur as is seen with other triazole funicides. Disease suppression with these active 
ingredients is similar to what is seen from other triazoles. 

EXPECTED RESIDUE LEVELS IN FOOD (166.20(a)(6)) 

Metconazole - Based on field residue trials, the proposedtolerance for soybean seed will be 0.1 ppm (see 
Appendix 2, this addendum). 

Flutriafol- Cheminova is conducting soybean residue trials in the U.S.in 2005 to develop data on residues of 
flutriafol under U.S. conditions in various soybean commodities. Tolerances are established for flutriafol in 
soybean of 0.1 ppm in Brazil and South Africa (see Appendix 3, this addendum). 

Cwroconazole - Magnitude of residue trials on soybeans by Syngenta suggest a temporary tolerance of 0.1 
pprn for soybean seed (see Appendix 3, this addendum). 

Prothioconazole- Soybean residue trials in the U.S.were conducted in 2003and are currently being analyzed 
with the intent of developing data on potential residues of prothioconazolein the various soybean commodities 
(see Appendix 3, this addendum). 

Flusilazole-A temporary tolerance of 0.02 ppm can be proposed for flusilazole on soybeans (see Appendix 
1,this addendum). 

Famoxadone-A temporary tolerance of 0.05 ppm c a n  be proposed for famoxadone on soybeans (see 
Appendix 1, this addendum). 

I 
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DISCUSSION OF RISK INFORMATION ( I66.20(a)(7U 

Minnesota has 13 listings of threatened and endangered species; nine animals and four plants. . 

0 	 Animals - Of the nine animals, two are mammals (Canada Lynx, Gray Wolf), one is an insect (Karner 
Blue Butterfly), three are birds (Bald Eagle, Piping Plover, two different watersheds) two are mussels 
(Higgins Eye and Winged Mapleleaf) and one is a fish (Topeka shiner). 

Cyproconazole - Risk quotients of cyproconazole are below levels of concern for terrestrial animals, 
birds, insects, fish and aquatic invertebrates (Appendix 4, this addendum). Accordingly, risk to 
threatened and endangered animal species in Minnesota would be negligible from the use of 
cyproconazole proposed under this exemption request. 

Flusilazole -The ecotoxicological data (Appendix 1, this addendum) indicate a low acute and chronic 
toxicity of flusilazole for mammals, birds, aquatic organisms and honey bees when used at rates 
proposed in this exemption request. Accordingly, use of flusilazole under this exemption request would 
not be expected to be a threat to threatened and endangered animal species in Minnesota. 

Famoxadone - The EPA Pesticide fact Sheet on famoxadone, July, 2003, (Appendix 1, this 
addendum) states that famoxadone has a low toxicity to mammals ILDa > 5,000 mg/kg). The only 
endangered bird species with a famaxadone risk quotient of concern is native to Hawaii. Famoxadone 
may have negative effects on beneficial insects. In Minnesota, the endangered Kamer blue butterfly is 
found only in Winona county. The Karner blue butterfly habitat is pine and oak savannabarrens 
supporting wild lupine and nectar plants and is not found in soybean production areas. Famoxadone 
may be toxic to fish and aquatic invertebrates. In Minnesota the endangered Higgins Eye and Winged 
Mapleleaf mussels are found in the St. Croix River between Minnesota and Wisconsin. The counties 
adjacent to the St. Croix River in Minnesota account for less than one percent of the total soybean 
acres and are not in the primary soybean production areas of Minnesota. It is not likely that 
famoxadone would reach the mussel habitat and would not be expected to be continuously or 
recurrently present in water as a result of use under this exemption. The endangered Topeka shiner 
fish live in small to mid-sized prairie streams and is found only in sub-watersheds of the Missouri River 
basin. In Minnesota, this includes the counties of Lincoln, Murray, Nobles, Pipestone, and Rock. To 
mitigate risk to Topeka shiners from use of famoxadone under this sec. 18, the Minnesota sec. 18 
famoxadone use directions would include a statement 'To prevent risk to the endangered species 
Topeka shiner, farnoxadone should not be applied in Lincoln, Murray, Nobles, Pipestone, or Rock 
counties if heavy rainfall is imminent." Based on the above discussion, the use of famoxadone under 
this exemption would not be a risk to threatened and endangered mammals, birds, insects, fish or 
aquatic organisms in Minnesota. 

flutriafol - Ftutriafol has a low toxicity to mammals, birds, and insects (see Appendix 5, this 
addendum). Flutriafol may be toxic to fish and aquatic invertebrates. In Minnesota the endangered 
Higgins Eye and Winged Mapleleaf mussels are found in the St. Croix River between Minnesota and 
Wisconsin. The counties adjacent to the St. Croix River in Minnesota account for less than one percent 
of the total soybean acres and are not in the primary soybean production areas of Minnesota. It is not 
likely that flutriafol would reach the mussel habitat and would not be expected to be continuously or 
recurrently present in water as a result of use under this exemption. The endangered Topeka shiner 
fish live in small to mid-sued prairie streams and is found only in sub-watersheds of the Missouri River 
basin. In Minnesota, this includes the counties of Lincoln, Murray, Nobles, Pipestone, and Rock. To 
mitigate risk to Topeka shiners from use of flutriafol under this sec. 18, the Minnesota sec. 18 flutriafol 
use directions would include a statement 'To prevent risk to the endangered species Topeka shiner, 
flutriafol should not be applied in Lincoln, Murray, Nobles, Pipestone, or Rock counties if heavy rainfall 
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is imminent." Based on the above discussion, the use of flutriafol under this exemption would not be a 
risk to threatened and endangered mammals, birds, insects, fish or aquatic organisms in Minnesota. 

Prothioconazole- See Appendix 6, this addendum for a detailed discussion. Prothioconazole acute 
and chronic risk quotients for wild mammals were less than the regulatory level of concern indicating 
that prothioconatolewould pose minimal risk to wild mammals. Prothioconazoleis practically non-toxic 
to birds. Acute oral and contact toxicity tests demonstrated that prothioconazolehad no effect on adult 
honey bees. Prothioconazole poses minimal acute and chronic risk to fish and aquatic invertebrates. 
Use of prothioconazole under this exemption would not be a risk to threatened and endangered 
animals in Minnesota. 

Metconazole - See Appendix 7, this addendum for detailed discussion. Studies concluded that the 
short and long term metconazole risk for birds, wild mammals and insects is acceptable. Metconazole 
may be toxic to fish and aquatic invertebrates. In Minnesota the endangered Higgins Eye and Winged 
Mapleleaf mussels are found in the St. Croix River between Minnesota and Wisconsin. The counties 
adjacent to the St. Croix River in Minnesota account for less than one percent of the total soybean 
acres and are not in the primary soybean production areas of Minnesota. It is not likely that 
metconazole would reach the mussel habitat and would not be expected to be continuously or 
recurrently present in water as a result of use under this exemption. The endangered Topeka shiner 
fish live in small to mid-sized prairie streams and is found only in sub-watershedsof the Missouri River 
basin. In Minnesota, this includes the counties of Lincoln, Murray, Nobles, Pipestone, and Rock. To 
mitigate risk to Topeka shiners from use of metconazole under this sec. 18, the Minnesota sec. 18 
rnetconazole use directions would include a statement "To prevent risk to the endangered species 
Topeka shiner, metconazole should not be applied in Lincoln, Murray, Nobles, Pipestone, or Rock 
counties if heavy rainfall is imminent." Use of metconazole under this exemption would not be a risk to 
threatened and endangeredanimal species in Minnesota. 

0 	 Plants - The four threatened and endangered plant species in Minnesota are the Minnesota Dwarf 
Trout Lily, the Prairie Bush-Clover, the Western Prairie Fringed Orchid, and Leedy's Roseroot. The 
Minnesota Dwarf Trout Lily is found on fewer than 600 acres of forest habitat and does not occur in 
areas of soybean cultivation. The Prairie Bush-Clover is found in prairie habitat. Most of the Prairie 
Bush-Clover in Minnesota is protected in dedicated state nature preserves, scientific and natural areas 
and preserves or protected by private landowners through conservation-minded agricultural practices. 
The Western Prairie Fringed Orchid is found in wet prairies and meadows. Most of the Western Prairie 
Fringed Orchid in Minnesota is protected in nature preserves and natural areas and by private 
landowners. Leedy's Roseroot is found on cool, wet groundwater-fed limestone cliffs and is not found 
in areas of soybean cultivation. Based on the above discussion, use of cyproconazole, flusilazole, 
famoxadone, prothioconazole, metconazole, and flutriafol under this exemption request would not be a 
risk to threatened and endangered plant species in Minnesota. 

Cyproccnazole, metconazole, flusilazole, prothioconazole, and flutriafol are triazole fungicides. EPA is 
evaluating the toxicological significance of triazole metabolites lI2,4-triazole, triazolylalanine (TA) and 
triazolylacetic acid (TAA). Of the three metabolites, only 1,2,4-triazole can be considered toxicologically 
significant and EPA has identified developmentaltoxicity as the endpoint of concern. An industry Triazole 
Task Force has submitted worst-case studies (Appendix J, original submission) to EPA demonstrating a 
reasonable certainty of no harm for 1,2,4-triazole stemming from triazoledetivative fungicides for food only, as 
well as for food and water. 

, 
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COORDINATION WITH OTHER AFFECTED FEDERAL, STATE, AND LOCAL 
AGENCIES (I66.20(a)(8)) 

The South Dakota Department of Agriculture has provided a copy of this request to the State office of the 
United States Fish 8 Wildlife Service; the South Dakota Department of Game, Fish & Parks, Division of 
Wildlife; and the United States EnvironmentalProtectionAgency Region Vlll Pesticide Program. Any 
comments provided to the Department of Agriculture will be forwarded to the EPA as they are received. 
Enclosed is the federal list of endangered and threatened species known to occur in South Dakota and 
Minnesota (Appendix K, original submission). 

NOTIFICATON OF REGISTRANT(166.20(a)(9)) 

The manufacturersof cyproconazole(Alto 3.6F) and cyproconazole + azoxystrobin (Quadris Xtra) - Syngenta; 
metconazole (Caramba) and metconazole + pyraclostrobin (Headline-Caramba CoPack or Operetta) -BASF 
Corporation; flusilazole (Punch) and flusilazole + famoxadone (Charisma) - DuPont Crop Protection, Inc.; 
prothioconazole(JAU6476)-Bayer Crop Science; and, flutriafol (Impact) -Cheminova, are aware of and 
supportive of this request. Letters of support and draft labels for soybeans have been received (Appendix 3, 
this addendum). 

ENFORCEMENT PROGRAM (I66.20(a)(IO)) 

The South Dakota Departmentof Agriculture first entered into an enforcement agreement with the 
EnvironmentalProtection Agency in November 1978, and approved a formal Cooperative Enforcement 
Agreement in 1985. The South Dakota Department of Agriculture has been granted authority, pursuant to 
South Dakota Codified Law Chapters 38-20A and 38-21, to administer and carry out legislative intent related to 
the regulation and use of pesticides. Pursuant to South Dakota Codified Law Chapter 38-21-52, the 
Department has the authority to enter into cooperative agreements with other agencies. These statutes remain 
consistent with the intent of FIFRA. The South Dakota Departmentof Agriculture continuesto cany out an 
efficient and effective pesticide program. The Department plans to conduct routine pesticide use investigations 
pertaining to the use of pesticides under section 18 emergency exemption registrations. The Department will 
also respond to all complaints of misuse. 

The Minnesota Departmentof Agriculture will take appropriatesteps to ensure that the conditions of this 
exemption are met. 

REPEAT USES(166.20(a)f1111 

This request is the first request for the use of each of the requested products; Alto, Quadris Xtra, Caramba, 
Headline-Caramba, Operetta, Punch, Charisma,JAU 6476, and Impact on soybean by all states. 

-PROGRESS TOWARD REGISTRATION (166.25(b1(2)(ii)) 

Cyproconazole -Syngenta is pursuing registration of cyproconazoleon soybeans and has previously 
submitted to EPA studies on the magnitudeof the residues in soybean seed, dietary risk, environmentalfate, 
ecological risk, a drinking water assessment, and an occupational assessment. 

Flusilazole - DuPont is actively pursuing registrationof flusilazole on soybeans. See Appendlx 1. this 
addendum for studies on product chemistry, toxicology and ecotoxicology, environmentalfate and residues. 
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Famoxadone -Dupont is actively pursuing registrationof famoxadone on soybeans. See Appendix 1, this 
addendum for studies on product chemistry, toxicology and ecotoxicology, environmentalfate and residues. 

Prothioconazole- Bayer submitted a registration package for prothioconazole on soybeans on March 31, 
2004. 

Metconazole - Petition number 9E5052for a banana import tolerance was filed with EPA in December 1998. 
Metconazole is currently registered in other countries for use in cereals, oilseed rape, and pulses, and BASF is 
generating data to support a soybean tolerance (Appendix 2, this addendum). 

Flutriafo1'- Cheminova will submit its first application for registrationof flutriafol to EPA this summer. Field 
residue and processing studies on soybeans in the U.S. are underway. 

NAME OF PEST (166.20(~)(111 

Scientific Name: Phakopsora pachyrhizi H. Sydow and Sydow 
Common Name: Australasian soybean rust 

ORIGIN OF INTRODUCED PEST (166.20(cM2)1 

Australasian soybean rust, when introduced to the United States, has the potential of being a widespread, 
damaging disease, capable of causing losses in all soybean production areas on the United States soybean 
acreage. With more than 73million acres of soybeans in the United States, industry sources have 
communicated that a supply of one or two fungicides, including the currently registered products, will likely be 
insufficient for the vast acreage of soybeans potentially affected. The joint supplies of several fungicides 
representing several different products will more than likely be requiredto combat an outbreak. We do not 
envision yegistrants, dealers, or producers stockpiling fungicide to combat a potential outbreak due to the 
tremendous potential inventory cost for the unused product. 

Local conditions demand the ability to choose between several fungicides -one or two products may be found 
ineffective in the early days of an epidemic, despite Africa and South America efficacy trials. Efficacy is really a 
local issue. Unfortunately, the nature of this threat precludes local testing which normally serves us so well. 

Resistance management demands an alternationof chemistries applied, especially for a pathogen that 
reproducesso rapidly and is spread aerially over great distances. FRAC guidelines direct producers and 
applicators to alternate chemistries or modes of action, not only locally but also regionally, to effectively 
blockadeany resistance that does develop. Also, combination products may prove an effective tool in limiting 
resistance dwelopment, especially the combination of an older multi-site inhibitor, such as chlorothalonil or 
mancozeb, with one of the newer, systemic compounds, such as the triazoles or strobilurins. 

Australasian soybean rust is known to occur and cause serious crop losses in Asia (China, Korea, India, 
Japan, Nepal, Russia, Taiwan, Thailand, the Philippines), Australia, Africa (Mozambique, Nigeria, Rwanda, 
South Africa, Uganda, Zambia, and Zimbabwe), and since 2000, in South America (Argentina, Brazil, and 
Paraguay). As of April 2003, Australasian soybean rust has not yet been detected in the continental United 
States. It,has been present in Hawaii since 1994 (anonymous, 2002). However, the pathogen is spread by 
wind-borne spores, suggesting that it may reach major soybean production areas in the United States. 
Presumably, the pathogenentered South America as wind-borne urediniospores blown across the Atlantic 
Ocean, very similar to the path presumptivelytaken by the sorghum ergot pathogen (Appendix C- Figure 1, 
original submission). Once introduced, the pathogen is airborne and may follow a pathway similar to the 
wheat stem rust and leaf rust pathway, northwardthrough the central US (Appendix C- flgure 2, original 
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submission) or the dispersal pattern like the Southern corn leaf blight pathogen during the US epidemic of 
1970 (Appendix C- Figurel, original submission). 

Soybean rust is caused by twomorphologicallysimilar fungal species, Phakopsorapachyrhiziand Phakopsora 
rneiborniae.P. rneiborniae was reported in Puerto Rico in 1976, but this species has proven to be a weak 
pathogen. The much more aggressive Phakopsora pachyrhizi was reported in Hawaii in 1995. Introductions of 
P. pachyrhizi in other parts of the world more recently have shown rapid spread and severe crop damage in 
Zimbabwe, South Africa, Paraguay, and Brazil. Yield losses have been reported from 10-80%. 

One of the primary issues complicating the detection and control of this insidious pest are the large number of 
legume hosts that can serve as alternative hosts for soybean rust. In addition to soybean, there are 30 species 
of legumes across 17 genera that have been reported to be hosts for soybean rust in nature. Additionally, 60 
species in 26 genera have been successfully inoculated in the laboratory. There is a great threat for inoculum 
production on a widespread weed host in the United States, Pueraria rnonfana var. lobafa commonly known as 
kudzu. Many other leguminous crops and weeds have also shown varying degrees of susceptibility to both 
species of Soybean rust. Some common hosts include yellow sweet clover (Melilotus officinalis),vetch (Vicia 
dasycarpa),medic (Medicago ahorea),lupine (Lupinus hinutus), green and kidney bean (Phaseolusvulgaris), 
lima and butter bean (Phaseoluslunafus),and cowpea or black-eyed pea (Vigna unguiculata)(anonymous, 
2002). See Appendix F,original submission for ASA Soybean Rust Alert, Plant Health Initiative,APHIS 
Data Sheet, USE3 Soybean Rust Alert Publication. 

Nearly 74,000,000 acres of soybeans are grown in the United States. Nationally, soybeans account for 73.8 
million pranted acres, 2.75 billion bushels produced, and over $13 billion value of production. Even a modest 
4% minimal loss of productionwould reduce domestic soybean productionto its lowest point in the preceding 
five years. Depending on the crop stage when disease onset occurs, losses could vary dramatically from field 
tc field. South Dakota grows approximately 4 million acres of soybeans, the most widely planted crop in the 
state in 2001 and 2002. Counties in the Southeast and East Central crop reporting districts are at the greatest 
risk of soybean rust due to more common high relative humidity and common use of windbreaks that increase 
relative humidity and prolong dew periods. Minnesota grows more than 7 million acres of soybeans, also the 
most widely planted crop in the state in 2002. Counties in the South Central, Southwest, West Central, and 
Central crop reporting districts are at the greatest risk of soybean rust due to more common high relative 
humidity'and common use of windbreaks that increase relative humidity and prolong dew periods and the 
influence of the Minnesota River Valley over a large portion of the central and west central parts of the state. 
Additiomlly, extensive expansion of soybeans in the Northwestern crop reporting district also leaves that area 
at risk. 

IMPACT OF THE PEST (166.20(~)(3)) 

Product Cost must be considered in selecting efficacious products. Several commodity representatives have 
told us that three applications of a fungicide could cost about $45/acre. These are new costs to production. 
Fungicides are not commonly applied on soybeans in the US. Soybean producer representatives have 
indicated that such costs would exceed profits for many producers under current conditions. Dependingon the 
area of the country and environment in the year, profitability on the farm is tenuous. A selection of products 
should be made available to allow for reasonable soybean rust management under various economic 
management situations. Also, a variety of fungicides are needed to provide adequate supplies of efficacious 
fungicides at reasonable prices thereby avoiding market-induced high prices. 

Soybean'rust is a potentially devastating disease. A variety of published reports have indicatedthat soybean 
rust is capable of causing yield reductions area-wide on soybeans from 10 to 50% and in selected fields over 
90%. We do no#know ofany published reports on yield reductions on other leguminous crops that are known 
to be susceptible to the soybean rust pathogen, but similar impacts are possible. Two USOA Economic 
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ResearchService reports that were published in 1984 estimatedthat total U.S. losses from soybean rust five 
years following its introduction could range from $592 millionlyear to as high as $19.9 billionlyear in 1986 
dollars (Kuchler et al. 1984; Kuchler and Duffy. 1984) (Appendix L, original submisslon).Assumed yield 
losses in these scenarios ranged from 4% to 25%, with and without grower response to soybean rust. Total 
losses would not only be due to soybean yield losses but also to the disruptive effect on the soybean feed and 
food industries. However, producerswould realize higher prices for harvested soybeans and corn following a 
soybeari rust epidemic, reducing the negative effect of soybean rust. The net effect to the U.S.economy was 
estimated to range from $235 millionlyear to $4.5 billionlyear. 

If losses comparable to the 60% figures experienced in Brazil were to occur the already fragile farm economy 
would be tragically impacted. 

Projected losses: If soybean rust is introduced to the US late in any given season, losses may be small. 
However, introduction of the diseases early could be very serious. It is currently not known how the disease 
would impact markets. The Economic Research Service of USDA is in the process of completing a rewrite of 
the pote'ntialeffects of soybean rust entering the US but is not available at this time. However, a brief analysis 
was compiled and is included in draft form (Appendix L, original submission). 

Economic Data From The Past Five Years 

The past several years in South Dakota and Minnesota have been full of environmental change. Moisture was 
plentiful in the early to mid 1990s and in recent years conditions have been drier than normal. Nonetheless, 
conditions are on average very favorable for the development of soybean rust over most of Minnesota, eastern 
South Dakota and a large portion of the United States. 

Soybean Production. 

USDA, httD:tlwww.nass.m.aov:01limdbl 
?Source: SDSU Economics Departmentestimate. 

, 
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htt~:I/l34.84.17.199/FINBIN/out~u~k20089.
htm and htto://~.finbin.umn:edulCroDEnte~nseAnalvsislD~fault.asDx) 

Cost of production data for 16 soybean producing states is available through the NationalAg Risk Education 
Library Budget Section ( h t t o : / / w w w . a a r i s k . u m n . e d u / D e f a u l t . a s D x ? h ) .  The cost of 
soybean production yields near the National average of 38bdA, ranged from $99.74 - $346.09 (average 
$193.18). As such the analysis in Table 20 reflects a fair estimate of economics of soybean production based 
on Minnesota cost of productionnumbers paired with nationalfigures for yield and price. Profitability of the 
crop has been variable over the past five years and in some locations, such as South Dakota, producers may 
have been operating at a loss (Table 18), while in Minnesota the crop was more profitable due to greater 
rainfall (Table 19). Some other states and production systems reported similar losses. 

Estimated Revenues For The Site To Be Treated 

Costs of fungicides: 
+ 	 Labeledproducts: 

chlorothalonil............................ $ 42.00/gai.................... 1.375-2.25 pts/A..= .........$ 7.20-11.81/A 
azoxyslrobin............................. $266.19/gal..................6.2-15.4 fl ozlA...= .........$ 12.89-32.02/A 
pyraclostrobin .......................... $ 231.00/gal .................. 6 - 12 fl ozlA.....= .........$ 10.83 -21.66/A 

4 '  Proposed Section 18 products: -propiconazole............................ $ 325.19/gal.. ................ 4-8 fl ozlA ....... - ......... 5  10.16 - 20.3ZA--tebuconazole ........................... $3%.23gal .................. 3-4 fl oz/A .................$ 7.85-10.47lA-myclobutanil............................. $ 184.001gal.................. 4-8fl oz/A........ - .........$ 5.75-1 1.5OlA 
propiconazole + trifloxystrobin .... $ 150.501gal.................. 5.5-10 fl ozlA.... 	= .........$ 6.47 - 11.76/A--tetraconazole............................ $ 159.00@al.................. 13 fl ozlA..................$ 16.15/A 
propiconazole + azoxystrobin .... $ 112.00/gal.................. 14-20.5 fl ozlA... = .........$ 12.25 - 17.94lA-lebuconazole + pyraclostrobin .... $246.00/gal.................. 7.8 llozlA.........- .........$ 15.00/A (company estimate) 
cyproconazole......................... S 248.001gal .................. 2.754 fl d A  ....= .........S 5.508.001A (companyestimate) 
cyproconazole + azoxystrobin... S 320.001gal ..................4 fl d A........ = .........S lO.OO/A (company estimate) 
wtconazole............................. S 160.001gal ..................8.2-9.6 fl d A.....= .........S 10.25-12.00/A(co. wtlmate) 
metconazolc + pyradostrobin (co)S 199.171gal..................6.08+3.56 R odA = .........S 15.0OlA (co. estimate) 
metconazole+ pyradotrobin (pre)S215.73/gal .................. 8.9 fl d A......... = .........S 15.OOIA (company ettimate)-flusilazole .............................. $ 248.OO/gal.................. 4 fl oz/A............- .........$ 8.001A (company estimate) 
flusilazole + famoxadone ..........$170.67/gal..................9 fl orlA............= .........$ 12.001A (company estimate) 
prothioconazole ...................... S365.711gal.................. 2.85-3.5 fl oz/A.. =..........$ 8.14-10.001A (co. estimate)-flutriafol, ................................. $ 149.15-158.30/gal ........ 7 fl d A .  ..........S 8.15-$8.65/A (co. estimate) 

+ 	 Application and proharvest intervals (for amendment products): 
cyproconazole.......................................... when conditions are favorable for disease............... 30 day PHI 
cyproconazole + azoxystrobin................... when conditlons are favorablefor disease............... 30day PHI 
metconazole.......................................... at R1 or priorto disease development.................... 30 day PHI 
metconatole+ pyraclmbin copack........... at R1 orprior to disease development.................... 30 day PHI 
metconazole + pyracldrobinpremix ........... at R1 or priortodisease development.................... 30day PHI 
flusilazole ............................................ timing not specifically stated ................................ 30 day PHI 
flusilazole + famoxadone ......................... timing not specifically stated ................................ 30 day PHI 
prothioconazole ..................................... prior to first symptoms of disease development.........30 day PHI 
flutriafol................................................at first appearance of rust symptoms....................... 21 day PHI 
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I I estimate) I I 
1 + $5.47 aerial application = $13.12 

Cost of treatmentwould need to be inueased proportionatelyfor multiple fungicide applications. 
.t2002 South Dakota Custom Application Rates 
(accessed May 2003 httD://www.nass.usda.aov/sd/releaseslcstmrt00.Ddf) -Application cost may be saved in some instances if the 
fungicide can be tank mixed with a planned herbicide application. No data is available as yet to support the compatibility ofany of the 
fungicide products and herbicides in a soybean system. 

It is assumed from the available data that the triazole fungicides and FRAC Group 3 + FRAC Group 11 
fungicide combinations will perform similarly. The proposed Section 18 products appear to offer the potential of 
60-80 % yield advantage.We will use 50% as aconservativeestimate for the requested products and 
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5.31 

azoxystrobin. No estimate can be made for chlorothalonil. These assumptions and assumptions from the 
pricing above were used to construct the following table for soybean: 

I A B C (SAX 6) 0 E s C - D  
1 Exwctbd Gams 

RewnudA 
Option 

chlorothalonil (labeled) 


azoxystrobin (labeled) 


tebuconarole 


propiconazole 


myclobutanil 


propiconazole + trifloxystrobin 


tetraconazole 


Pyraclostrobin + boscalid 


pyraclortrobin 


propiconazole + azoxystrobin 


n e-%etan FunOlclde
,--i from cmt + Amllc. I. 

Net 
.'1flncmase Prim fungicide cocuh' KeVenuBIA 

( b W  (bestcase) - ._. 

3812 $4.91 $ 

38 I 12.6 $4.91 $ 

38 112.6 $4.91 $61.86 

38 112.6 $4.91 $61.86 

38 112.6 $4.91 $61.86 

38 112.6 $4.91 $ 63.86 

38112 $4.91 $ 

38 14.6 $4.91 $ 

38 12.7 $ 4.91 $ 13*26 

38 111.5 $4.91 $56.46 

$ 10.70-l! ( $0.86 - 5.49) 
$ 12.67- 1;7.20 ($2.85 - 7.38) 
$ 16.79 -3!5.92 $45.07 - 25.94 
$ 18.36 - 3; .__ , 

$ 13.97 
$15.94 
6 13.66 
$ 15.63 
$14.40 
$15.97 
$15.66 
$17.47 

$ 16.21 -1s3.90 ($ 10.32 - 14.01) 
$ 17.78-2' I.47 ($11.89- 15.58) 
$15.90 -2fi.90 S 6.69 - (4.31) 
$17.90 -2t ;i1 ($ 4.69 -'(5.82)) 
$ 14.73 -21i.55 ($ 1.47 - 12.29) 
$ 16.30 -2; $3.04 - 13.86 
$ 16.15-21 $40.31 - 34.62 
$17.72-23 .41 I 

~~~ 

$38.74 -33.05 
~~ 

tebuconazole + pyraclostrobin I 38 17.8 I $ 4.91 I $38.30 I $ 18.90-20.47 I $ 19.40 - 17.83 

cyproconazole 3 1 - O  t$4.91 s -o I $9.40-11.90 
$10.97-13.47 NIA 

cgproconarole + azoxystrobin 

metconazole 

38 I2.7A 

38 116.2 

$4.91 

$4.91 

$13.26 

$79.54 

$13.90 
$15.47 

$14.15-15.90 
$15.72-17.47 

($ 0.64) 
($ 2.21) 

$65.39 -64.64 
$63.04 - 62.07 

metconazole+ pyraclostrobln 38 157.0 $4.91 $ 279.88 $18.90 
$20.47 

$260.98 
$259.41 

flusllazole $11.90 
S I R  A7 I-~~ 

N/A 

flusllarole + famoxadone 38 I o $4.91 s o 
~

15.90 
17.47 

~ 

NIA 

$12.04-13.90prothloconazole 381 2 $4.91 $- 0 
$13.61-15.47 NIA 

$12.55' flutriafol 38 1-O $4.91 $ -O $11 17 N/A 
~ 

Untreated control 25.4 l(12.6) $4.91 NIA 1 NIA ($61.87) 

Therefore, we can see a comparableadvantage to the triazole products relative to azoxystrobin (if applied at 
low rates), while allowing greater product availability to address a potential epidemic. In fact the economics of a 
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decision to use a high rate of azoxystrobin, which is preferred for longer residual, more effective disease 
control and better fungicide resistance management, offer only about half the advantage of using a triazole or 
pre-blended product such as Stratego or Quilt. Obviously, the lower priced products have a greater likelihood 
of economic return when twoapplications are used, particularly if prices are depressed. 

The above statement was included in the initial submission of this Section 18 request. A similar response 
should be expected with the products requested in this amendment.While insufficient yield data is available fo 
several of the triazoles, sufficient disease response data is presented to suggest a similar yield response to 
other triazoles. Similarly, it should be expected that the combination MOA products in this submission will 
produce a response at least comparable to Stratego and in some cases more like the stronger combination 
products'Quilt and Headline SBR. 

Comparison of estimated revenue in treating with the next most expensive triazole y& best 
labeled product (estimates') assuming 1 million acres treated: 
Estimated cost of treatment (1 million soybean acres x $ 14.401acre) using a solo triazole 

(such as myclobutanil) = $ 14.4 million 
Estimated cost of treatment (1 million soybean acres x $ 16.79/acre) using azoxystrobin = $ 16.8 million 

advantage with triazole: = $ 2.4 million 

The above economic analysis does not reflect the benefit of reducing risk of resistance to strobilurin chemistry. 

Variability in the relative paucity of available data causes need for estimation of potential efficacy of products. 
Depending on disease pressure and production environment, some applications have been very efficacious 
while at other locations and in different environments, other products have performed better. 
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APPENDICES 

1. 	DuPont Punch (active ingredient: flusilazole) and DuPont Charisma (active ingredients: 
flusilazole and famoxadone): Summary of Data Compiled in Support of a Section 18 
Emergency Exemption Request for Control of Asian Soybean Rust on Soybeans 

2. BASF metconazole registration support documents 

3. Letters of support and draft use directions 

4. 	 Ecological Risk Assessment for an Emergency Exemption, Sec. 18, for Alto lOOSL, Active 
Ingredient Cyproconazole for the Control of Asian Rust on Soybean; Cyproconazole -
Soybean Rust Executive Summary 

5. FlutriafolTechnical Bulletin 

6. Prothioconazole Effects on Non-Target Species 

. 7. Metconazole Ecotoxicology 
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