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Isagro USA, Inc. 
430 Davis Dr., Suite 240 
Morrisville, NC 27560 

14 December 2014 

Heather A. Garvie 
Fungicide Branch, Registration Division 
Office of Pesticide Programs (7505P) 
US Environmental Protection Agency 
1200 Pennsylvania Avenue, NW 
Washington, DC 20460 

Subject:  Sipcam’s Opposition to Isagro’s Petition to Extend the Exclusive Use Period for 
Tetraconazole 

Dear Ms. Garvie: 

This letter responds to the October 17, 2014 letter from Tracy Heinzman, Wiley Rein 
LLP, to Nicole Williams, Registration Division, Office of Pesticide Programs, on behalf of Sipcam 
Agro USA, Inc. (Sipcam). Ms. Heinzman submitted her letter in opposition to Isagro USA, Inc.’s 
(Isagro) May 14, 2014 petition to extend the exclusive use period for tetraconazole data. 
Isagro’s response presents additional information to support its petition. 

BACKGROUND 
Section 3(c)(1)(F)(ii) of the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 

provides for an extension of the 10 year period for exclusive use for data submitted in support 
of the initial registration of a pesticide.  This section of FIFRA allows a registrant to extend the 
period of exclusive use by one year for every three minor uses registered by petition within 
seven years of an original registration if one or more of four criteria are met. 

The Environmental Protection Agency (EPA or the Agency) registered Isagro’s technical 
tetraconazole product on August 1, 2005 (EPA Registration No. 80289-1).  The Agency 
registered a Sipcam tetraconazole product on April 14, 2005 (EPA Registration No, 60063-11). 
The Sipcam registration was the first registration for tetraconazole. Subsequently and as 
discussed in its petition, Isagro entered into a Post-termination Data Transfer and Access 
Agreement whereby Sipcam transferred data compensation and exclusive use rights for 
tetraconazole to Isagro. 

The product that is the subject of Isagro’s petition is its METTLE® 125 ME Fungicide 
(METTLE®) product containing 11.6% tetraconazole (EPA Registration No. 80289-8).  On August 
30, 2011, EPA registered the use of tetraconazole on Crop Group 13-07F (small fruit vine 
climbing subgroup except fuzzy kiwifruit).  Thus, the use of METTLE® on the minor crops in Crop 
Group 13-07F was registered within seven years of the initial tetraconazole registration. 

Isagro USA, Inc. – Phone (919) 321-5200 – Fax (919) 321-5220 
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Isagro USA, Inc. 
430 Davis Dr., Suite 240 
Morrisville, NC 27560 

On May 14, 2014, Isagro submitted a petition to extend the exclusive use period for 
tetraconazole data.  In the petition, Isagro presented information that its minor use 
registrations for tetraconazole met two of the four criteria for extending the exclusive use 
period; namely, there are insufficient efficacious alternatives for the minor uses, and Isagro’s 
tetraconazole-containing METTLE® fungicide plays a significant role in resistance management. 

Isagro incorporates its petition by reference, and a copy of the petition is provided in 
APPENDIX 1 of this letter. 

Isagro now responds below to issues raised in Ms. Heinzman’s October 17, 2014 letter 
to EPA. 

THE MINOR USES SUPPORTING THE EXTENSION ARE MARKETED 
Ms. Heinzman’s letter states that “Isagro has failed to provide any evidence that it is 

actually marketing Mettle® for the minor uses listed in crop group 13-07F”. Ms. Heinzman 
reports that market research performed for Sipcam indicated that METTLE® “was not being 
used” on any minor use crops in in Crop Group 13-07F in 2013.  In addition, Ms. Heinzman says 
that a technical bulletin from 2009 indicates that METTLE® is for use on grapes, which is not a 
minor crop. Finally, Ms. Heinzman reports that Isagro’s website “does not indicate that it is 
currently marketing Mettle or any other tetraconazole product for the minor uses”. 

Concerning the Sipcam market research, Isagro notes that the research was not 
provided in Ms. Heinzman’s letter, and is claimed as Confidential Business Information. Since 
Isagro does not have access to the Sipcam market research, Isagro cannot refute this 
information. Market research is based on phone interviews with growers and is not total or 
exhaustive for all crops grown in the United States.  Industry well understands the limitations of 
these market reports including missing sales for minor crops such as the minor crops in Crop 
Group 13-07F. In addition, Isagro’s METTLE® product is not a restricted use product; any 
grower can purchase the product for any purpose, in accordance with the approved product 
label. Minor use crops, by definition, are limited in acres grown and in pesticide product usage.  
METTLE® is marketed, sold and used for both major and minor crops. 

More importantly, regardless of what market research may indicate as a product being 
used or not used, as Ms. Heinzman states the key is whether Isagro was and is marketing 
METTLE® for use on the minor crops in question. The answer is clearly “YES”. 

Registration for the minor crops was initiated by stakeholders through the Inter-
Regional Research Project Number 4 (IR-4).  Isagro worked closely with the IR-4 to support the 
registration actions necessary to register these minor crops.  Stakeholders and growers have 
not raised any issues about the availability of the product for their production needs. 

Isagro’s petition provided copies not only of the EPA stamped approved METTLE® label, 
but also copies of the Isagro’s commercial labels for its one gallon and 30 fluid ounce METTLE® 

Isagro USA, Inc. – Phone (919) 321-5200 – Fax (919) 321-5220 
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Isagro USA, Inc. 
430 Davis Dr., Suite 240 
Morrisville, NC 27560 

products. These three labels are again provided to the Agency in APPENDIX 2 of this letter.  The 
EPA stamped approved label and both commercial labels provide use directions for the minor 
crops in CROP Group 13-07F.  The commercial labels are labels used on METTLE® product that 
was marketed and sold by Isagro. Under FIFRA Section 2(gg) labeling and marketing a pesticide 
product constitutes “To Distribute or Sell” by having the product in “distribution” and “offered 
for sale.” 

On December 14, 2013, Isagro entered an exclusive distribution relationship with the 
Gowan Company (Gowan) to market and sell tetraconazole-containing METTLE® product. 
Copies of the EPA approved and commercial labels for the METTLE® product distributed by 
Gowan are provided in APPENDIX 3. In fact, Ms. Heinzman’s letter to EPA includes a copy of the 
METTLE® label used by Gowan to distribute METTLE®. 

As stated above, Ms. Heinzman says that a 2009 Isagro technical bulletin for METTLE® 
indicates that the product was for use only on grapes, which is not a minor crop on Crop Group 
13-07F.  Isagro notes that a 2009 bulletin could not legally market the product for use on the 
minor crops since EPA did not approve such use until 2011. 

Again, Ms. Heinzman reports that the Isagro website does not indicate it is currently 
marketing METTLE® for use on the minor crops in question.  It is curious that while providing a 
copy of the Gowan METTLE® label, Ms. Heinzman apparently missed the fact that the Gowan 
website provides information about METTLE®, and the Gowan label provided on the website 
lists the minor crops in Crop Group 13-07F. 

In summary, Isagro, prior to 2014, and Gowan, as of January 1st, 2014, in fact, marketed 
METTLE® for use on the minor crops covered by the Isagro petition. 

ISAGRO’S PETITION SATISFIES THE CRITERIA FOR OBTAINING THE EXTENSION 
Isagro’s petition for extension of the exclusive use period is based on Isagro’s position 

that its tetraconazole-containing METTLE® product meets two of the four FIFRA criteria for 
extending the exclusive use period. Namely, Isagro’s position is that METTLE® meets Criteria I 
and III which are: 
•	 Criterion I:  There are insufficient efficacious alternative registered pesticides
 

available for the minor use; and
 
•	 Criterion III: The minor use pesticide plays or will play a significant part in managing 

pesticide resistance. 

Non-gooseberry Minor Uses 
This section of the document discusses four of the minor use crops in Crop Group 13

07F.  These crops are amur river grape, hardy kiwifruit, maypop, and schisandra berry. The 
gooseberry minor use is discussed in the next section of this document. 

Isagro USA, Inc. – Phone (919) 321-5200 – Fax (919) 321-5220 
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Isagro USA, Inc. 
430 Davis Dr., Suite 240 
Morrisville, NC 27560 

Ms. Heinzman states that Isagro’s petition does not satisfy FIFRA Criterion I that there 
are insufficient efficacious registered pesticides available for use on the Crop Group 13-07F 
minor crops. 

In its petition, Isagro reported that in addition to METTLE®, it had identified one other 
registered fungicide commercially labeled against the specific powdery mildew diseases, 
Sphaerotheca spp. and Erysiphe spp. for use on the four minor crops. The other product was 
Syngenta’s Abound® (EPA Registration No. 100-1098). As discussed in its petition, Isagro’s 
position was that having only two products registered for use on the minor crops against the 
two specific powdery mildew diseases demonstrated that there are insufficient registered 
alternatives. Isagro noted that both products had limitations concerning the number of 
applications allowed, and that, if the limitations of use were reached for either product, there 
needed to be another product available to meet grower requirements. 

Ms. Heinzman disagrees and argues that Isagro must show that Abound® is “either not 
efficacious or otherwise provides inadequate control of the pest”. As it turns out, this 
disagreement must be addressed in relation to another product, but not in relation to 
Abound®. 

After re-reviewing the commercial Abound® label (see APPENDIX 4), Isagro realizes that 
it made a mistake in its petition. While Abound® is registered for control of a powdery mildew 
disease, it is registered for only one of the two specific powdery mildew diseases for which 
METLLE® is registered. Mettle® is registered for use against powdery mildew caused by 
Sphaerotheca spp. and Erysiphe spp. while according to the product label Abound® is registered 
for use against powdery mildew caused by Uncinula necator. Uncinula necator is an older name 
that has now been replaced by Erysiphe spp. Thus, Abound® is registered for only one of the 
two powdery mildew diseases for which METTLE® is registered. Isagro apologizes for the 
incorrect information in its petition. 

Ms. Heinzman also states that there are two other fungicide products registered for use 
on the four minor crops.  These products are Syngenta’s Vangard® WG Fungicide (Vangard®) 
(EPA Registration No. 100-828) and Gowan’s Torino® Fungicide (EPA Registration No. 8033-103
10163; supplemental distributor product of Nippon Soda’s Miltrex 10 SC Fungicide). 
Commercial Labels for these products are provided in APPENDIX 5 and 6, respectively. 

A further review of the Vangard® label shows that while the product is registered for use 
against powdery mildew on the minor crops in question, the product is not an “efficacious” 
alternative to the METTLE® product. The Vangard® product is for use against the same 
powdery mildew disease as the Abound® product (i.e., Uncinula necator; now known as 
Erysiphe spp.). Vangard® is not labeled for use against powdery mildew caused by 
Sphaerotheca spp. Again, METTLE® is registered for both fungal diseases. Furthermore, 
according to its label, Vangard® “suppresses” powdery mildew; it does not control powdery 
mildew.  Thus from either perspective, Vangard® is not an efficacious alternative to METTLE®. 

Isagro USA, Inc. – Phone (919) 321-5200 – Fax (919) 321-5220 
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Isagro USA, Inc. 
430 Davis Dr., Suite 240 
Morrisville, NC 27560 

A review of the commercial label for Torino® shows that the product is registered for 
use on the four minor crops in the crop group against powdery mildew.  No specific powdery 
mildew disease genera or species is listed.  Thus, the Torino® fungicide appears to be marketed 
as an alternative to Isagro’s METTLE® product. 

As noted above, Ms. Heinzman apparently would argue that Isagro must show that 
Torino® is “either not efficacious or otherwise provides inadequate control of the pest” in order 
to meet Criteria I.  Isagro’s position is that use limitations for Torino® prevent it from providing 
adequate season-long control for powdery mildew when used by itself.  At least a second 
product is required to provide adequate season-long control. 

The directions for use on the minor crops on the METTLE® label state that applications 
should begin when conditions are favorable for disease development.  Applications should 
continue at 14 day intervals with a maximum of three applications per season.  The Torino® 
label says that use should begin at the first sign of disease. The recommended spray interval is 
14 to 21 days, and only two applications are allowed per season. Additional applications are 
needed to protect the fruit since the crop is susceptible for a period greater than 42 days (2 
applications x 21 day interval). Thus, Torino® cannot provide adequate season-long control for 
powdery mildew. METTLE® meets Criteria I and satisfies the standard for an extension of 
exclusive use rights. 

In addition, Isagro notes that METTLE® and Torino® are different classes of chemistry 
with distinctly different modes of action.  METTLE is a Fungicide Resistance Action Committee 
(FRAC) code 3, from the Demethylation Inhibitor Group, whereas Torino is a FRAC code U 6, 
from the Phenyl-acetamide Group.  Having METTLE® registered for use against powdery mildew 
on the four minor crops in addition to Torino® provides an important resistance management 
tool since the two products can be rotated.  Thus, METTLE® also meets Criterion III; namely, 
METTLE® plays a significant part in managing pest resistance. 

Gooseberry Minor Uses 
In its petition, Isagro identified a number of products that were registered for two 

specific fungal diseases on gooseberries (powdery mildew caused by Sphaerotheca spp. and 
anthracnose caused by Drepanopeziza spp.). Isagro focused on the fact that the registered 
products consisted of two classes of chemistry, and that limitations on product use provided 
growers with an insufficient number of alternative pesticides.  In addition, the limited classes of 
chemistry would contribute to resistance management problems. 

In her letter, Ms. Heinzman noted that Torino® is also registered for use on 
gooseberries. In addition, she reported that both copper and sulfur products are also 
registered for use on gooseberries.  In other words, Ms. Heinzman argued that there are 
additional pesticides registered for use which weakens the Isagro position. 

Isagro USA, Inc. – Phone (919) 321-5200 – Fax (919) 321-5220 
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Isagro USA, Inc. 
430 Davis Dr., Suite 240 
Morrisville, NC 27560 

Copper and sulfur are FRAC codes M1 and M2, respectively. They are classified as multi-
site contact activity products. Both products have several limitations compared to METTLE®. 
Both copper and sulfur are protectant products which do not translocate to new growth. 
During adverse weather conditions, the product is washed from the foliage and fruit and if wet 
fields prevent reapplication then the crop is left unprotected. METTLE® is absorbed into the 
foliage and translocates to the growing point to provide protection for treated and untreated 
plant parts and is less affected by weather compared to copper and sulfur. 

According to a Pennsylvania State University Use Guide (see APPENDIX 7a) “Sulfur can 
lead to phytotoxicity, which simply means plant poisoning. Phytotoxicity of plants may present 
in several ways. Chlorosis is one symptom, which may manifest as yellow spots or yellowing of a 
leaf's tip or edges. You may also notice leaf distortion that includes leaf cupping, curling or 
crinkling. Abnormal growth can also occur and may include a reduction in the size of the fruit, 
flowers or roots or an increase in growth of the roots or the entire plant.” The Use Guide 
further states “Copper sulfate is readily soluble in water. This high degree of solubility is the 
fundamental cause of the toxicity problems, which copper sulfate can cause to all fruit crops. 
Fixed coppers have been developed that are relatively insoluble and therefore less toxic to 
plants; however, fixed coppers can also result in phytotoxicity under certain conditions. Fixed 
coppers include basic copper sulfate, basic copper chloride, copper oxides, and copper 
hydroxide.” Additionally, the Cornell University crop profile for gooseberries (APPENDIX 7b) 
discusses control measures for powdery mildew and the occurrence of phytotoxic responses in 
some varieties from sulfur applications. Cornell describes this phenomena as “sulfur shy”. 

Isagro acknowledges that Torino®, copper and sulfur are, in fact, registered for use on 
gooseberries. While Torino® is registered for use on gooseberries for powdery mildew, it is not 
registered for use against anthracnose. Using Isagro’s BADGE® product (noted in Ms. 
Heinzman’s letter and provided in APPENDIX 8) as a representative copper product, BADGE® is 
registered for use on gooseberries for anthracnose but not for powdery mildew. Using, United 
Phosphorous, Inc.’s MICROTHIOL®DISPERSS®product (also identified in Ms. Heinzman’s letter 
and provided in APPENDIX 9) as a representative sulfur product, MICROTHIOL DISPERSS® is 
registered for use on gooseberries for powdery mildew, but not for use against anthracnose. 
Additionally, METTLE has a different mode of action and different FRAC classification than the 
other fungicides identified by Ms. Heinzman.  Thus, Torino®, BADGE® and DISPERSS® are partial, 
but not complete, alternatives for METTLE® 

Product Name Anthracnose Powdery Mildew FRAC Group 
Mettle Control Control 3 
Torino Not labeled Control U6 
Badge Control Not labeled M1 
Microthiol Disperss Not Labeled Control M1 

Isagro USA, Inc. – Phone (919) 321-5200 – Fax (919) 321-5220 
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Isagro USA, Inc. 
430 Davis Dr., Suite 240 
Morrisville, NC 27560 

While the case is not as strong as the position for the other 4 minor crops in Crop Group 
13-07F, Isagro believes that both Criteria I and III are met for gooseberries.  Limited classes of 
chemistry and use restrictions for products that must be used for season-long pest 
management require multiple products.  In addition, resistance management programs require 
multiple classes of chemistry. 

CULTIVAR AND HYBRID DISCUSSION 
Ms. Heinzman concludes her submission by stating that even if EPA concludes that one 

of the criteria cited by Isagro has been met, Isagro is entitled to only a one year extension of the 
exclusive use period.  Ms. Heinzman notes that Isagro asked for a two extension based on its 
view that Crop Group 13-07F included six minor crops (three crops needed for each one year 
extension).  Ms. Heinzman argues that there are only five minor crops and not six such crops in 
the crop group. 

In its petition Isagro took the position that the sixth minor crop in Crop Group 13-07F 
was “cultivars, varieties and/or hybrids” of the other five minor crops.  EPA advised Isagro on 
July 21, 2014 that the Agency considers cultivars, varieties and hybrids to be variations of the 
minor crops and not a separate minor crop. Thus, EPA is reviewing the petition based on five 
minor crops and a potential extension of the exclusive use period for one year and not two 
years. 

CONCLUSION 
In conclusion, Isagro submitted a petition to extend the exclusive use period for 

tetraconazole data.  The petition and this response to Ms. Heinzman’s letter support the 
extension of the exclusive use period for a period of one year. 

Finally, in response to a question by EPA, Isagro is willing to work with the Agency to add 
resistance management language to the METTLE ® end-use product label to make the label 
consistent with PR Notice 2001-5. 

Sincerely, 

Jonathan Janis 
Regulatory Manager, NAFTA 
Isagro USA 

c: Hope Johnson 

Isagro USA, Inc. – Phone (919) 321-5200 – Fax (919) 321-5220 

jjanis
JJ
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Copper Compounds - Bordeaux — Fruit Production for the Home Gardener — Penn Stat... Page 1 of 2 

Copper Compounds - Bordeaux 
Copper Compounds 

Copper compounds are widely sold as fungicides for orchard and garden use. Copper is a 
foliar fungicide with protective action. These compounds can be highly phytotoxic to many 
fruit crops and must be used with extreme care. Check the label for type of copper and any 
cautions that accompany its use. Please remember to also check the label for rates and 
application times for best disease control. Many formulations of copper are available to the 
home gardener (see Table 2.4 
[http://extension.psu.edu/plants/gardening/fphg/tables/Table2-4.pdf] ). 

Copper was first used in the mid-1800s in grape vineyards in France to discourage theft of 
the grapes. Copper sulfate and lime were mixed in a slurry and spread over the grape vines. 
In 1882 a French scientist observed that this antitheft treatment was effective in reducing a 
disease called downy mildew. This observation was made near the town of Bordeaux, so the 
mixture of copper sulfate and lime became known as Bordeaux mixture. 

Copper sulfate is readily soluble in water. This high degree of solubility is the fundamental 
cause of the toxicity problems, which copper sulfate can cause to all fruit crops. Fixed 
coppers have been developed that are relatively insoluble and therefore less toxic to plants; 
however, fixed coppers can also result in phytotoxicity under certain conditions. Fixed 
coppers include basic copper sulfate, basic copper chloride, copper oxides, and copper 
hydroxide. 

The fungicidal activity of copper is based on its ability to destroy proteins in plants. This is 
true for all plants, fungi, and fruit plants. When lime is combined with copper compounds, it 
reacts with the copper, making it more stable. Thus, copper compounds in the presence of 
lime would generally produce lower, more uniform concentrations of free copper, which in 
turn would be less apt to injure plant tissues than if no lime were used. Because copper has 
the ability to kill all types of plant tissues, the use of copper fungicides carries with it the 
risk of causing injury to fruit plants. Ideally, copper on the leaf or fruit surface should be in 
high enough concentration to kill the fungus or bacteria but low enough not to cause injury 
to the plant. Factors that can promote injury include failure to use enough lime; cold, wet 
weather conditions that apparently increase copper's solubility, allowing more into the plant 
and resulting in toxicity; and application of excessive rates of copper. Even when no injury 
is evident on the plant, subtle effects of the copper on the plant may be occurring. In 
addition, to reduce growth and yields, it has been shown that the use of copper fungicides 

http://extension.psu.edu/plants/gardening/fphg/pests-pesticides/fungicides-herbicides-and... 12/12/2014
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can reduce the maturity of the fruit as well as that of the shoots. Copper fungicides can 
have subtle, chronic negative impacts on fruit plants. 

Copper will provide low to moderate control of many of the diseases. Bordeaux may be used 
on pears during bloom for fire blight control when temperatures are above 70°F and drying 
conditions are rapid. Fixed coppers, plus lime, are safer than Bordeaux. They may be used 
for leaf curl control on stone fruits and pre- and postharvest leaf spot control on tart 
cherries. These compounds are useful in plant nutrition since they supply copper to the 
plant. Strawberries are very sensitive to copper. Never apply copper to strawberries 
because severe phytotoxicity will result under almost any conditions. 

Do not apply any of the copper compounds without adding lime. Lime should be used at a 
rate one to two times that of the copper. If a copper material is applied without lime and 
yellowing and leaf drop occur, an application of lime within 2 to 3 weeks of the copper 
application may prevent further yellowing and leaf drop. Again, check the label of the 
product you intend to use to see if lime has already been added in the formulation or if it is 
advised to add lime and at what rates. Do not use copper in cool wet weather. Do not use 
immediately before or after using ferbam. Most insecticides are not compatible with lime. 
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Crop Profile: Gooseberries in New York
 

This material is based upon work supported by the USDA-CSREES-Pest Management Alternatives Program under Award No. 99-34381
8314. Any opinions, findings, and conclusions or recommendations expressed in this publication are those of the authors and do not
 necessarily reflect the views of the USDA-CSREES-Pest Management Alternatives Program. 

I. 	Profile Prepared By:

 Eric Harrington/George Good

 Cornell University/PMEP

 5123 Comstock Hall

 Ithaca, NY 14853

 607-255-1866
 

II. 	Basic Commodity Information
 
State Rank:...............................NA
 
% U.S. Production:.................NA
 
Acres of Bearing Age:............~3.5
 
Acres Harvested:......................~3.5
 
Cash Value:...............................~$70,000
 
Yearly Production Costs:........$NA
 

Production Regions: Growing any species of gooseberries is prohibited in the following counties of New York: Clinton,
 Essex, Franklin, Fulton, Hamilton, Lewis, Saratoga, Warren, and Washington. Growing is also prohibited in designated
 townships of additional counties, as follows: in Herkimer County, the townships of Manheirn, Norway, Ohio, Russia,
 Salisbury, and Webb; in Oneida County, the townships of Annsville, Ava, Boonville, Camden, Florence, Forestport Lee,
 Remsen, Steuben, Trenton, and Western; in St. Lawrence County, the townships of Brasher, Clare, Clifton, Colton, Edwards,
 Fine, Hopkinton, Lawrence, Norfolk, Parishville, Piercefield, Pierrepont, Pitcairn, Russell, and Stockholm; in Sullivan County,
 the townships of Cochecton, Tusten, Highland, Lumberland, Forestburg, and Mamakating, in Orange County, the town of
 Deerpark; and in Ulster County, the townships of Hurley, Kingston, Marbletown, Olive, Rochester, Rosendale, Saugerties,
 Shandaken, Ulster, Wawarsing, and Woodstock.

 The federal government and many of the surrounding states have dropped their prohibition against growing gooseberries
 and currants because the real cause of white pine blister rust has been determined to be the black currant. There is some
 movement to have these regulations rescinded in New York. 
Description: Gooseberries are deciduous shrubs, fast growing under optimum conditions to 3 feet tall and 6 feet wide.
 American types have weeping stems that will root wherever they touch the ground and can be invasive. Annual growth is in a
 single flush in the spring. The roots are superficial, fine and easily damaged by frequent cultivation.

 The buds perk up early in the spring, dotting the stems with green when most other plants are still dormant. The leaves
 are alternate, single, deeply lobed, and glossy dark green (European types), or pale to gray-green and sometimes finely
 pubescent (American types). The stems are thin, becoming woody, with a large thorn at each axil. American gooseberry stems
 are densely bristly, with one or more additional thorns at each axil. Leaf size and number are reduced under heat or light stress,
 and are easily burned by intense sunlight. Plants that have been subject to drought may make a new growth flush after deep
 irrigation. If the roots are lost, regrowth will be delayed until the following spring.

 The flowers, green with pink flushed petals, open in early spring. They are borne laterally on one-year old wood and on
 short spurs of older wood. The flowers are self fertile and pollinated by wind and insects, including bees. Each flower bud
 opens to yield from one to four flowers, depending on cultivar.

 The fruit, borne singly or in pairs at the axils, is a berry with many minute seeds at the center. A gooseberry may be
 green, white (gray-green), yellow, or shades of red from pink to purple to almost black. Fruits of the European gooseberry may
 be very large, like a small plum, but are usually one inch long, less in width. American gooseberry fruits are smaller (to 1/2
 inch), perfectly round, all becoming pink to wine-red at maturity. Skin color is most intense in full sunlight. Berries generally
 drop when overripe. The fruit has a distinctive flavor. 
Cultivars: American Gooseberry (Pixwell, Poorman) European Gooseberry (Careless, Early Sulphur, Hinnonmaki red,
 Hinnonmaki yellow, Whinham's Industry, Whitesmith). 
Cultural Methods: Gooseberries prefer a cool climate and a rich, moist, but well-drained soil high in organic matter. Silt and
 clay loams are best; however, plants should do well on fertile sandy loams. Light, sandy soils that tend to become hot and dry
 during the summer, or land where water stands at any time during the year should be avoided. In general, neither crop thrives
 in hot, dry places. Because gooseberries blossom very early in the spring, they should not be planted on low lands or in 
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pockets where late spring frost may injure the blossoms. Appendix 7b
The fruit of the gooseberry often scalds badly in hot weather, especially when exposed to direct sun. Gooseberries thrive

 best when planted on a northern exposure, where they will be shaded part of the day. They also grow well on the north side of
 structures or in other partially shaded places. Gooseberries are subject to mildew. Therefore, they should be planted where the
 air circulation is good. On sloping ground, gooseberries should be planted high on the slope.

 A gooseberry bush is usually grown on a permanent short leg of about six inches, from which the bush is continually
 renewed with new shoots arising at or near ground level. Allow stems to grow for 4-5 years, then selectively remove oldest
 stems to make room for new shoots. Snap off any branches that form along or below the six-inch leg. Thorns make harvest
 tedious, so pruning is done to open up the bush and make picking easier. 

The ease with which gooseberries propagate from cuttings depends on the cultivar. Generally, American cultivars are
 easier to root than are European cultivars. Seeds require moist stratification, just above freezing, for three to four months. The
 plants begin to bear fruit in five years from seed and two years from cuttings. 
Commodity Destination(s): 

Fresh Market.........75%
 
Processing.............25%
 

III. Pest Information: Insects 

1. 	Currant Borer 
Biology: The adult of this pest is a clear-winged, blue-backed moth with yellow markings. 
Symptoms: Eggs are laid in leaf axils. The larva of this moth attacks the canes in mid- to late June, boring in and tunneling up and
 down as the cane develops. The resulting damage greatly weakens the cane so that it is capable of only sickly growth or it may
 break off altogether. 
Resistant Cultivars: None 
Cultural Management: Infested canes are removed and destroyed before June 1. Using recommended pruning practices and
 removing canes that are too old helps reduce pest infestation.
 
Chemical Control: None
 

2. 	Currant Stem Girdler 
Biology: The sawflies emerge from the middle to the last of May in New York; both sexes have shining black bodies and light
 brownish-yellow legs. In the male nearly all of the abdomen is of a brownish-yellow color, while in the female the front half of the
 abdomen is reddish-orange, and the rest is black. The female is about 1/2 inch in length, the male somewhat smaller. The former is
 provided with a stout, sharp saw-toothed ovipositor, which when inserted extends at a right angle beneath the abdomen. By means
 of this ovipositor the female punctures a cane a few inches from the tip and inserts the elongate oval, yellowish-white egg into the
 pith. After the egg is deposited the female walks up the shoot from one half inch to an inch and deftly girdles the cane with her
 ovipositor. Sometimes the girdling is so complete that the tip falls at once, but usually a portion remains uncut and the tip may
 remain attached for some time, especially if the shoot is a large one. This killing of the tip of the cane seems to be necessary for the
 development of the egg and grub.

 The eggs hatch in about eleven days. The grubs feed almost entirely on the pith, which they tunnel out to a distance of not
 over six inches, leaving the burrow packed full of excrement behind them. The borer becomes full-grown about the first of
 September and cleans out the lower end of its burrow for the distance of about three fourths inch and then eats a passageway out to
 the outer bark, which soon dies and shrinks over this point. It then surrounds itself with a silken cocoon within which it remains as a
 grub all winter. The change to a pupa takes place in the spring, and the adult insect emerges a few days later. 
Symptoms: The pest eats, or girdles, the tips of new shoots, which eventually die and fall off. 
Resistant Cultivars: None 
Cultural Management: The girdling habit of the adult insect which causes the young shoot to wilt, die, and drop off in May makes
 it easy to determine whether the pest is present or not. Since the egg is embedded in the shoot less than an inch below where the
 girdling is done, and as the grubs rarely tunnel down more than six inches, if the injured shoots are cut off at least eight inches
 below the girdle and burned, the insect will be effectively controlled. if the work is performed in May or June soon after the girdling
 is done, only two or three inches of the tips need be cut off. The cutting and burning of about eight inches of the tips of the injured
 shoots at any time of the year, even in winter, will prove an effective remedy for this pest. 
Chemical Control: None 

3. 	Gooseberry Fruitworm 
Biology: Gooseberries are subject to the attacks of a greenish caterpillar with a brownish head 3/4 inch in length when full-grown,
 which feeds within the fruit and causes it to color prematurely and either dry up or fall to the ground and decay. While ordinarily 
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not a serious pest, it has been known to destroy almost the entire crop in certain places.Appendix 7b
 The grayish moths have an expanse of nearly an inch; the forewings are crossed by darker lines, and there is a row of small

 blackish dots near the outer margin. The female deposits her eggs on the fruit. The young larva enters the partly grown berry and
 feeds on the pulp, casting out the excrement through the opening in the skin of the fruit by which it entered. It will sometimes enter
 several berries in succession, and often webs together several berries with a silken thread. When full-grown, it descends to the
 ground and transforms to a pupa within a brownish oval cocoon beneath dead leaves or other trash. The winter is passed as a pupa,
 and the moths emerge the next spring soon after the fruit has set.

 The caterpillars are very active, and when alarmed will wriggle out of the berry and hang suspended by a silken thread only to
 return to the fruit when the danger is passed. 
Symptoms: This pest causes premature coloring and separation of the fruit. The adult moth lays eggs on the fruit, and the larvae
 enter the developing berries and feed on the pulp. Several berries and portions of the stem may be tied together by silken webbing. 
Resistant Cultivars: None 
Cultural Management: Hand picking the infested berries provides some control. 
Chemical Control: None. Use of malathion for other pests (i.e. Japanese beetles) will help control fruitworms. 

4. 	Imported Currant Worm 
Biology: The full-grown larva is 3 inches long; it is green with yellowish ends, has a black head, and is covered with black spots. 
Symptoms: Shortly after the leaves are out in the spring the adults deposit eggs on the undersides of leaves along the major veins. A
 week to ten days later, tiny larvae emerge and begin eating holes in leaves. The worms feed in colonies and later singly, voraciously
 stripping the plants of foliage. A second brood occurs in early summer, and a partial third brood may appear depending on the
 weather. 
Resistant Cultivars: None
 
Cultural Management: Removing leaves containing eggs can help to control pest.
 
Chemical Control: None
 

5. 	San Jose Scale 
Biology: The mature female scale is about the size of a pinhead and circular in shape, with a nipple-like prominence in the center. 
Symptoms: Infested plants are yellowish and unhealthy looking, and many of the canes eventually die. Seriously infested plants
 appear grayish, as if coated with ash. 
Resistant Cultivars: None 
Cultural Management: Infested canes are pruned out and destroyed before new growth begins in the spring. 
Chemical Control: Dormant oil spray (4 gal in 10 gal water) applied before the buds swell and burst in the spring. Apply when
 dormant. 

Insecticides on Gooseberries:

 Amount of Product per Sprayed Acre 
Insecticide Formulation  lbs active
 ingredient 

malathion (Malathion)  5 EC (qt) 

Apply for Japanese beetle, chafers, and mites. 

PHI: 3 days 
REI: 12 hours

 methoxychlor (Methoxychlor)  50WP (2-3 lbs/A)  1-1.5 lbs 

PHI: 14 days 
REI: 12 hours 

pyrethrin (Pyrenone)  0.5 EC (2-12 oz)  0.125-0.75 lbs 
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Appendix 7b

Apply as leaf buds are opening for currant aphid. 

PHI: 0 days 
REI: 12 hours 

IV. Pest Information: Diseases 

1. 	Leaf Spot (Anthracnose) 
Disease Cycle: The fungus overwinters in the inconspicuous cane lesions or infected fallen leaves. Spores produced from these sites

 are distributed the following spring by air currents and splashing rain, and infect young canes and leaves while they remain wet.

 Additional spores are produced from these new infection sites, and are distributed by splashing rains throughout the summer,

 spreading the disease. Only young, growing tissues are susceptible to infection.
 
Symptoms: Brown spots appear on leaves; at a later stage, leaves turn yellow.
 
Resistant Cultivars: None
 
Cultural Management: Destroy affected leaves and apply mulch after leaf drop.
 
Chemical Control: Copper hydroxide applied before bloom, after petal fall and after harvest. Sulfur 80WP (2 lb/A) applied just

 before bloom. Sulfur may cause injury in some cultivars. 

2. 	Powdery Mildew
 
Disease Cycle: The black overwintering structures, called cleistothecia, form on canes and twigs. Ascospores are released around

 bloom. Conidia can be produced within 10 days and contribute to multiple infections during the growing season.
 
Symptoms: Initially, white powdery patches appear on the leaves and shoots in the early spring. As time passes, these patches turn
 rusty brown. Newly formed fruit also become infected, showing the same powdery growth. Infected berries become cracked and
 may shatter. 
Resistant Cultivars: Susceptibility to this disease is highly variable, depending on the variety planted; European varieties are
 generally much more susceptible than American varieties. 
Cultural Management: Prune and dispose of infected branch and shoot tips in early spring. Trellising to improve air circulation. 
Chemical Control: Sprays are most necessary during humid or wet weather in the spring. JMS Stylet Oil (3-6 qt/100 gal water) or
 wettable sulfur 80WP (6-15 lb/A). Some gooseberry varieties are "sulfur shy" and will be damaged by these sprays, especially
 during warm weather. 

Fungicides on Gooseberries:

 Amount of Product per Sprayed Acre 
Fungicide Formulation  lbs active
 ingredient 

copper hydroxide (Kocide)  61 DF (10lb/A)  3.51 lbs
 2.4 L 
4.5 L 
77 WP (10 lb/A) 
Champ 4.6 F (6 2/3 pt/A) 

Apply copper hydroxide before bloom, after petal fall and after harvest for leaf spot control. 

PHI: 
REI: 48 hours 
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Appendix 7bmineral oil (JMS)  Stylet oil (3-6 qt/100 gal water)  2.9-5.8 qts 

Apply when the first signs of powdery mildew are apparent and repeat as necessary. The oil kills the
 disease on contact, so high water volumes and thorough coverage of the leaves and developing fruit are
 essential for good control. 

PHI: 0 days 
REI: 4 hours 

sulfur (Thiolux)  80WP (2-15 lb/A)  1.6-12 lbs 

Apply sulfur just before bloom for leaf spot control. Apply after fist signs of powdery mildew appear. 
Sulfur causes injury on some cultivars. 

PHI: 
REI: 24 hours 

IV. Pest Information: Diseases 

A 4-inch layer of bark or sawdust mulch, or a combination of the two, greatly aids in weed control. Cultivation should be
 minimized because the root system is very shallow in currants and gooseberries. Grasses can be planted between rows to minimize
 weeds within the planting. Mulches and herbicides are generally applied in a 4 ft. band under the row. 

Herbicides on Gooseberries:
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 Amount of Product per Sprayed Acre 
Herbicide Formulation  lbs active
 ingredient 

oryzalin (Surflan)  75 WSP (2.5-5.0 lb)  2-4 lbs
 A.S. (2-6 qt) 

Apply to both bearing and nonbearing plants before weed emergence. Rain or irrigation is needed within
 21 days after application. 

PHI: 
REI: 12 hours 

glyphosate (Roundup)  4L (1 qt)  1 - 4 lbs 

Preplant or wiper applications only. Do not contact foliage. 

PHI: 30 days 
REI: 12 hours 

pelargonic acid (Scythe)  3-5% soln. for annuals  2.25 - 20 gal
 5-7% soln. for perennials 
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Appendix 7b 7-10% for maximum burndown 

Apply before new canes emerge in spring or after canes become woody. Do not contact desirable foliage. 

PHI: 
REI: 24 hours 

VI. Pest Information: Vertebrates 

Bird Control: Damage to fruit by birds is a serious problem in many areas of New York. Visual scare devices such as whirlers,
 streamers, reflectors, and plastic hawk and owl models are used in combination with sound devices such as exploders, alarms, or
 recorded devices. For sound devices to be effective, their location and the frequency of sounds arechanged daily. They also are in
 place before the fruit ripens. Some towns have passed ordinances regulating the use of sound devices. The most effective sound
 devices are those with species-specific bird distress calls programmed into the device.

 Several types of netting, such as plastic, nylon, cotton, and polyethylene, are marketed for protecting fruits. A light-weight
 acrylic netting that can be draped directly over plants is available. It does not require support and it does not interfere with sunlight,
 pollination, or growth. Most netting is expensive, and can be reused for many years.

 Methyl anthranilate formulations for bird repellency are labelled for use but have not proven to be effective. 
Rodent Control: Various rodents can damage a small-fruit planting, especially as they feed under bark in the winter. Closely mowing
 the area around the planting and between the aisles in early November will reduce the habitat for voles and mice. The habitat
 (woodlots) of predators that feed on rodents (hawks, owls, foxes) should be protected around the area. A number of poisonous baits
 are labeled for use in agricultural areas. To be most effective, baits should be placed in feeding stations that exclude large animals
 and are replenished throughout the winter. 

VII. State Contacts/Reviewers: 

Dr. Marvin Pritts 
Professor - Pomology
 
Cornell University
 
Department of Fruit and Vegetable Science
 
119 Plant Science Bldg.
 
Ithaca, NY 14853
 
607-255-1778
 
mpp3@cornell.edu 

Mr. Steven McKay 
Regional Specialist
 
Columbia County Cooperative Extension
 
RD 1, Rte. 66
 
Hudson, NY 12534
 
518-828-3346
 
sam44@cornell.edu 

Dr. Wayne Wilcox 
Professor - Plant Pathology
 
Cornell University
 
New York State Ag. Experiment Station
 
Geneva, NY 14456
 
315-787-2335
 
wfw1@cornell.edu 
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Dr. Gregory English-Loeb 
Assistant Professor - Entomology
 
Cornell University
 
New York State Ag. Experiment Station
 
Geneva, NY 14456
 
315-787-2345
 
gme1@cornell.edu 
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