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EXECUTIVE SUMMARY

1. NOT AN ANTIBIOTIC

Neither "antibiotic" nor “antibiotic drug” are defined:
• In the Federal Insecticide Fungicide and Rodenticide Act (FIFRA);
• By the U.S. Department of Agriculture; or 
• By the National Organic Program.

The decision to include or exclude polyoxin D zinc salt from 7 CFR §205.601 is a
regulatory decision.  Therefore, only a regulatory definition of “antibiotic” or “antibiotic
drug” should be used in NOSB’s and NOP’s decision making.  Otherwise, the regulatory
decision would be arbitrary and capricious.

The Federal Food Drug and Cosmetic Act (FFDCA) defines an “antibiotic drug” and
requires intended use in humans or animals.  Section 201 of 21 U.S.C. 321 states:

“(jj) The term "antibiotic drug" means any drug (except drugs for use in
animals other than humans) composed wholly or partly of any kind of
penicillin, streptomycin, chlortetracycline, chloramphenicol, bacitracin, or
any other drug intended for human use containing any quantity of any
chemical substance which is produced by a micro-organism and which
has the capacity to inhibit or destroy micro-organisms in dilute solution
(including a chemically synthesized equivalent of any such substance) or
any derivative thereof.”  [Emphasis added.] 

Polyoxin D zinc salt has always been marketed exclusively as a plant protectant. 
Polyoxin D zinc salt is not and has never been intended for use in humans or animals. 
Therefore, polyoxin D zinc salt is not an antibiotic as defined by the FFDCA.

2. POTENTIALLY NON-SYNTHETIC, BUT PROPOSED AS SYNTHETIC

Polyoxin D is produced via a fermentation process and is believed to be non-synthetic. 
Kaken buys the zinc source to convert polyoxin D to polyoxin D zinc salt.  Kaken does
not control the production process for the zinc source and cannot assure that it is mined. 
Therefore, polyoxin D zinc salt is proposed as a synthetic material.

3. UNIQUE, NON-TOXIC MODE OF ACTION

Polyoxin D zinc salt has a non-toxic mode of action.  Polyoxin D zinc salt inhibits the
chitin synthetase found in fungi.  This prevents the growth of fungi without killing the
fungi.  As such, polyoxin D zinc salt is truly fungistatic rather than fungicidal.  This makes
polyoxin D zinc salt an excellent tool for integrated pest management (IPM). 

Polyoxin D zinc salt is the only registered pesticide with this mode of action.  This makes
polyoxin D zinc salt an excellent tool for resistance management.
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4. POLYOXIN D ZINC SALT IS PRACTICALLY NON-TOXIC TO HONEYBEES

The 96-hr LD50 of polyoxin D zinc salt to honeybees was determined to be 28.774
μg/bee.  Using EPA’s classification criteria, polyoxin D zinc salt is practically non-toxic to 
honeybees.

EPA Bee Hazard Category 1 96-hr LD50 (μg/bee)

Highly toxic < 2

Moderately toxic 2-11

Practically non-toxic > 11
1. http://www.epa.gov/oppefed1/ecorisk_ders/toera_analysis_eco.htm 

5. POLYOXIN D ZINC SALT HAS NO ADVERSE EFFECTS ON OTHER BENEFICIAL
INSECTS 

Polyoxin D zinc salt has no adverse effects on silkworm, marmalade hoverfly, and green
lacewing.

Beneficial Insect End-point Observations

Silkworm (Kinshu x Showa) LC50 > 2100 mg/L No adverse effects observed.

Marmalade hoverfly 10-day LC50 > 2100 mg/L No adverse effects observed.

Green lacewing 14-day LC50 > 2100 mg/L No deaths.

6. RAPID DEGRADATION UNDER NORMAL ENVIRONMENTAL CONDITIONS

Polyoxin D zinc salt rapidly degrades in the presence of water and sunlight.  In sterile
natural water, polyoxin D degraded by:
• 50% in 0.4 days (9.6 hours); and 
• 90% in 1.2 days (less than 29 hours).

7. NEGLIGIBLE EXPOSURE AND RISK TO FISH AND AQUATIC INVERTEBRATES

Aquatic exposure and aquatic risk are negligible because:
• Polyoxin D zinc salt formulations are for terrestrial use only; 
• Application rates are low; and
• Polyoxin D zinc salt degrades rapidly under normal environmental conditions.

8. SAFETY TO HUMANS

The polyoxin D zinc salt formulation developed for the organic market (EPA Reg. No.
68173-4) has such low toxicity that EPA does not require a first aid statement.  Also,
polyoxin D zinc salt has been determined by EPA to not cause DNA damage or long-
term health effects.

On September 12, 2012, EPA established an exemption from the requirement of a
tolerance for the residues of polyoxin D zinc salt in or on all food commodities when
applied as a fungicide and used in accordance with good agricultural practices (40 CFR
§ 180.1285).  This exemption includes pre-harvest and post-harvest uses.
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9. EFFICACY

Polyoxin D zinc salt provides curative control for most diseases; the alternatives
generally provide only preventative control. 

Polyoxin D zinc salt provides curative control for three crop/disease combinations with
no OMRI listed alternatives:

 • Cucurbits/Southern blight (Sclerotium rolfsii);
• Ginseng/Cylindrocarpon root rot (Cylinderocarpon destructans); and
• Pome fruit/Leaf blotch (Diplocarpon mali).

Polyoxin D zinc salt is not phytotoxic and does not cause russeting (cosmetic effect with
crop value reduction) of apples.

10. LARGE NUMBER OF EPA AND CALIFORNIA REGISTERED USES

There are 73 EPA registered crop/disease combination uses of polyoxin D zinc salt,
many of which are for entire crop groups.  Most of the uses are also registered in
California.  New uses are in development.

11. REQUESTED SUPPORT FOR INCLUSION IN 7 CFR §205.601

For the reasons stated above, Kaken Pharmaceutical Co. Ltd. requests the support of
the National Organic Standards Board and National Organic Program for the inclusion of
polyoxin D zinc salt in 7 CFR §205.601 to permit the use of polyoxin D zinc salt in organic crop production.



Comments Regarding Polyoxin D Zinc Salt for the April 10, 2013 NOSB Public Hearing Page 6 of 40

DETAILED COMMENTS

Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

1. Are there adverse
effects on environment
from manufacture,
use, or disposal? 
[§205.600 b.2] 

X Not adverse.

2. Is there environmental
contamination during
manufacture, use,
misuse, or disposal? 
[§6518 m.3] 

X The TR (lines 190-195) states that the EPA considers
polyoxin D zinc salt a low environmental risk, listing several
reasons for this rationale.  Also, included in the supplemental
information submitted by the petitioner on October 2, 2012
as part of an EPA posting to the Federal Register on
September 12, 2012.

Not adverse.

The TR does mention (line 194) that failure to follow the
product label could result in death of fish and aquatic
organisms.  In the TR (lines 197-204) states that
biopesticides generally pose lower risks than chemically
produced pesticides. 

Aquatic exposure and aquatic risk are very low because:
• Polyoxin D zinc salt formulations are for terrestrial use only; 
• Application rates are low;
• Polyoxin D zinc salt degrades rapidly under normal

environmental conditions.

Please see pages 19-20 of http://tinyurl.com/C-Smith-1-23-2013 . 
The September 12, 2012 published final rule for polyoxin D zinc salt
states on page 56131 of the Federal Register:

“2. Drinking water exposure.  As stated in the previous tolerance
exemption (73 FR 69562), there is a small potential for trace
amounts of polyoxin D zinc salt to enter drinking water sources
after a significant rainfall, via surface water runoff, and/or via
incidental spray drift.  The petitioner submitted a photodegradation
in water study (MRID 48653305) to support this tolerance
exemption.  The results of the study show that polyoxin D zinc salt
has a net photolytic half-life of 0.4 days in sterile natural water (See
Ref.).  Even if residues of polyoxin D zinc salt enter water sources,
residues are expected to degrade and be so diluted as to be
negligible.  The data and information demonstrate a lack of
aggregate dietary risk via drinking water and is sufficient to support
this expansion of the tolerance exemption.”
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

The manufacturing process is CBI, but the TR states the
process would be similar to other antibiotics produced from
Streptomyces. (TR July 11, 2102) 

Please see page 5 of http://tinyurl.com/C-Smith-1-23-2013 :
Polyoxin D is produced via an aerobic fermentation process.  Polyoxin D
is converted to polyoxin D zinc salt using an aqueous process.  No
organic solvent impurities are present in Polyoxin D Zinc Salt Technical. 
Zinc is a mined mineral.  Please see
http://www.zinc.org/basics/zinc_production.  Zinc is also recycled. 
Please see http://www.zinc.org/basics/zinc_recycling.  Kaken is not the
producer of the zinc source used in the production of polyoxin D zinc
salt and does not know if the zinc is “virgin” zinc from a mine or recycled
zinc.

The TR states (lines 190-204) that polyoxin D could get into
water if misused by not following the label. 

Aquatic exposure and aquatic risk are very low because:
• Polyoxin D zinc salt formulations are for terrestrial use only; 
• Application rates are low;
• Polyoxin D zinc salt degrades rapidly under normal

environmental conditions.

Please see pages 19-20 of http://tinyurl.com/C-Smith-1-23-2013 :
The September 12, 2012 published final rule for polyoxin D zinc salt
states on page 56131 of the Federal Register:

“2. Drinking water exposure.  As stated in the previous tolerance
exemption (73 FR 69562), there is a small potential for trace
amounts of polyoxin D zinc salt to enter drinking water sources
after a significant rainfall, via surface water runoff, and/or via
incidental spray drift.  The petitioner submitted a photodegradation
in water study (MRID 48653305) to support this tolerance
exemption.  The results of the study show that polyoxin D zinc salt
has a net photolytic half-life of 0.4 days in sterile natural water (See
Ref.).  Even if residues of polyoxin D zinc salt enter water sources,
residues are expected to degrade and be so diluted as to be
negligible.  The data and information demonstrate a lack of
aggregate dietary risk via drinking water and is sufficient to support
this expansion of the tolerance exemption.”
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

Waste may be disposed of on site or at an approved waste
facility, but not disposed of in waste water.  (TR July 11,
2012) 

The Environmental Hazard statement for products containing polyoxin D
zinc salt includes: 

“Do not contaminate water when disposing of equipment wash
water or rinsate.” 

This is a standard statement included in the Environmental Hazards
section of EPA registered pesticide labels, including OMRI alternative
products, e.g., 
• Bacillus subtilis strain QST 713 (Seranade Max; EPA Reg. No.

264-1151);
• Reynoutria sachalinensis (Regalia Max; EPA Reg. No. 84059-6):
• Streptomyces lydicus WYEC 108 (Actinovate SP; EPA Reg. No.

73314-1); and
• Bacillus amyloliquefaciens strain D747 (Double Nickel; EPA Reg.

No. 70051-108).
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

3. Is the substance
harmful to the
environment and
biodiversity?
[§6517c(1)(A)(I);
6517(c)(2)(A)I] 

X X Polyoxin D zinc salt is moderately toxic to fish and aquatic
invertebrates and should not be discharged into water. (TR
lines 279-280).  If label instructions followed, those concerns
would be mitigated (EPA, 2001)(TR lines 290-291). 

Aquatic exposure and aquatic risk are very low because:
• Polyoxin D zinc salt formulations are for terrestrial use only; 
• Application rates are low;
• Polyoxin D zinc salt degrades rapidly under normal

environmental conditions.

Aquatic exposure and aquatic risk are very low. 
Please see pages 19-20 of http://tinyurl.com/C-Smith-1-23-2013 :
The September 12, 2012 published final rule for polyoxin D zinc salt
states on page 56131 of the Federal Register:

“2. Drinking water exposure.  As stated in the previous tolerance
exemption (73 FR 69562), there is a small potential for trace
amounts of polyoxin D zinc salt to enter drinking water sources
after a significant rainfall, via surface water runoff, and/or via
incidental spray drift.  The petitioner submitted a photodegradation
in water study (MRID 48653305) to support this tolerance
exemption.  The results of the study show that polyoxin D zinc salt
has a net photolytic half-life of 0.4 days in sterile natural water (See
Ref.).  Even if residues of polyoxin D zinc salt enter water sources,
residues are expected to degrade and be so diluted as to be
negligible.  The data and information demonstrate a lack of
aggregate dietary risk via drinking water and is sufficient to support
this expansion of the tolerance exemption.”

Should be considered toxic to various soil fungi and bacteria
(TR lines 234-235).  However, the TR (lines 241-251) does
state that alternative fungicides, such as copper or sulfur,
may have similar or more severe effects.  No documented
studies to verify the effects by comparison to other
fungicides.

Polyoxin D zinc salt is NOT toxic to fungi, including soil fungi.
Please see pages 6-7 of http://tinyurl.com/C-Smith-1-23-2013 :
Polyoxin D zinc salt has a non-toxic mode of action.  Polyoxin D zinc salt
inhibits the chitin synthetase found in fungi.  This prevents the growth of
fungi without killing the fungi.  As such, polyoxin D zinc salt is truly
fungistatic rather than fungicidal. 

Polyoxin D zinc salt is NOT toxic to bacteria, including soil
bacteria.
Please see pages 57-62 of http://tinyurl.com/C-Smith-1-23-2013  for the
Maximum Inhibitory Concentration data.  Polyoxin D zinc salt is not
efficacious for use as an antibiotic to kill bacteria.
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

In the TR it mentions (TR line 54) Action of Substance:
Inhibits cell wall chitin synthesis (Misato, 1977, O’Neill,
2006). 

EPA’s May 11, 2012 science review of polyoxin D zinc salt states on
page 3,

“[The mode of action of] Polyoxin D and its zinc salt is the inhibition
of chitin synthesis in the cell walls of fungi, some of which are
pathogenic to plants.  This inhibition of chitin synthesis is limited to
chitin in fungal cell walls. Polyoxin D and its zinc salt do not inhibit
the synthesis of chitin in animals that contain chitin, such as for
insects and crustaceans that contain chitin in their exoskeletons. 
Polyoxin D Zinc Salt does not affect mammals because
mammalian cells have plasma membranes that do not contain
chitin.”

It further states (TR lines 257-262) it has been shown to
inhibit chitin synthetase in cockroaches, and may therefore
affect beneficial insects.

Please see pages 25-26 of http://tinyurl.com/C-Smith-1-23-2013 for data
regarding non-target insects.  Polyoxin D zinc salt:
• Is practically non-toxic to honeybees using EPA’s criteria (EPA’s

least hazardous classification); and
• Has no adverse effects on:

• Silkworm;
• Marmalade hoverfly;
• Green lacewing; and
• Wolf spider. 

The article by Leighton et al. (1981) referenced in the TR reports
research using insect organ cultures, not whole insects.  The article
makes no statement about any effects of polyoxin D zinc salt or polyoxin
D on whole insects as suggested in the TR.  A copy of the article is
provided as APPENDIX 1.

EPA: Toxic to Honey Bees. 1 Please see page 26 of http://tinyurl.com/C-Smith-1-23-2013 .
The 96-hr LD50 of polyoxin D zinc salt to honeybees was determined to
be 28.774 μg/bee.  Using EPA’s classification criteria, polyoxin D zinc
salt is practically non-toxic to honeybees (EPA’s least hazardous
classification). 
http://www.epa.gov/oppefed1/ecorisk_ders/toera_analysis_eco.htm 

EPA Bee Hazard Category 96-hr LD50 (μg/bee)

Highly toxic < 2

Moderately toxic 2-11

Practically non-toxic > 11

If polyoxin D zinc salt were toxic to bees, there would be a bee hazard
statement in the Environmental Hazards section of the label.  None of
the polyoxin D zinc salt product labels have a bee hazard statement on
the label. 



Comments Regarding Polyoxin D Zinc Salt for the April 10, 2013 NOSB Public Hearing Page 11 of 40

Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

Kaken cites EPA. 2  “Polyoxin D and its zinc salt do not inhibit
the synthesis of chitin in animals that contain chitin, such as
for insects and crustaceans that contain chitin in their
exoskeletons.”

Not adverse.
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

4. Does the substance
contain List 1, 2 or 3
inerts? 
[§6517 c (1)(B)(ii);
205.601(m)2] 

? The TR states that Polyoxin D Zinc Salt is formulated with
undisclosed inert ingredients. TR line 58 (TR July 11, 2012) 
The TR further states that the preferred surfactants used in
the dry flowable form are formalin sodium
naphthalenesulfonate (inert list 4B) or non-ionic
polyoxyethylene alkyl ethers (inert list 4B) (Tokumura, et al.,
2001). Formulation process is CBI.

The formulation that has been developed for the organic market is
VEGGIETURBO 5SC Suspension Concentrate Fungicide (EPA  Reg.
No. 68173-4).  None of the ingredients in this formulation are on EPA’s
Inert Ingredient List 1, 2, or 3.

5. Is there potential for
detrimental chemical
interaction with other
materials used?
[§6518 m.1] 

X X Because of its activity as a fungicide, it may have a negative
impact on beneficial fungi.  Polyoxin D inhibits the
germination of Trichoderma viride (Benitez, et al., 1976).  T.
viride is closely related to T.harzianum, which is used in
organic farming under the brand name Root Shield (OMRI,
2012).  There are a couple of other fungi used as biological
controls in organic farming. (TR lines 216-222). 

Polyoxin D zinc salt:
• Does not kill fungi; it prevents its growth.
• Degrades rapidly under normal environmental conditions.  In 1.2

days, 90% degradation has occurred.
Any adverse impacts on beneficial fungi in the soil will be only
temporarily.  Polyoxin D zinc salt can be used in the same field that is
treated with live fungal active ingredients.  If it were tank mixed with
products with live fungal active ingredients, polyoxin D zinc salt would
not kill the other active ingredient but instead would delay its action.

However, it has also been shown to promote the biocontrol
of Bacillus subtilis, with a strong synergistic effect on
Alternaria mali suppression. (TR lines 225-226) (TR July 11,
2012)

Not adverse.

Also, in the TR (TR lines 220-224) it lists Gliocladium virens,
Paecilomyces fumosoroseus, and Streptomyces griseoviridis
as other fungi used as biological control agents in organic
agriculture. G virens is marketed as SoilGard, P.
fumosoroseus is the active ingredient in PFR-97 and
S.griseoviridis is sold as Mycostop (OMRI, 2012). 

See above.
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

(TR line 223) states that polyoxin D zinc salt was found to
reduce the efficacy of the virus used to control the black
cutwork (sic)(Agrotis ipsilon) (Bixby-Brosi and Potter, 2012)

Please see page 22-23 of http://tinyurl.com/C-Smith-1-23-2013 .  
Bixby-Brosi and Potter (2012) concludes that polyoxin D is compatible
with AgipMNPV.  The abstract for Bixby-Brosi and Potter (2012)
includes:

“This study tested whether applying the virus [AgipMNPV] together
with such a fungicide [polyoxin D] can synergize AgipMNPV activity
against A. ipsolon  in turfgrass.”

“RESULTS:  The addition of chitin synthesis inhibitor failed to
increase AgipMNPV infectivity to A. ipsolon in the field.  Rather,
delayed and slightly reduced mortality from viral infection was seen
when larvae fed on fungicide/virus treated grasses as opposed to
virus-only treatment.  Choice tests revealed fungicide residues to
be a mild feeding deterrent.”

“CONCLUSION: Because polyoxin-d does not inactivate
AgipMNPV, the two substances are compatible.  However,
combination applications of polyoxin-d and AgipMNPV on turfgrass
might interfere with the larval ingestion of a lethal virus dose,
resulting in prolonged larval feeding in the field.” [Emphasis added.]

A copy of Bixby-Brosi and Potter (2012) is provided as APPENDIX 2.

In the soil tests, the half-lives were 15.9 days for aerobic
soils and 59.2 days for anaerobic soils. (EPA science review,
p12).  However, in the document provided by the petitioner
(January 18, 2013 section 5.2) it states that in the presence
of sunlight polyoxin D zinc salt degrades by 50% within 0.4
days (9.6 hours) “in sterile natural water, pH 5.0, pH 7.0, and
pH 9.0 buffers, respectively.”

Degradation rates are driven by the fastest available route. 

Please see page 21 of http://tinyurl.com/C-Smith-1-23-2013 .
Polyoxin D zinc salt degrades rapidly under normal environmental
conditions.  The values reported are half-lives (T1/2).  For example, in
the presence of sunlight and water, polyoxin D zinc salt:
• Degrades by 50% within 0.4 days (9.6 hours);
• Further degrades another 50% within another 0.4 days (another

9.6 hours); and
• Further degrades another 50% within another 0.4 days (another

9.6 hours), etc.
In 1.2 days (less than 29  hours), 90% degradation has occurred.

 “In the soil tests, the half-lives were 15.9 days for aerobic soils and 59.2
days for anaerobic soils.”  These studies were done in the dark
(absence of sunlight).  
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

The petitioner says that it inhibits fungi growth but does not
kill it, maintain that it would not be a detriment to organic
products such as Root Shield, currently used in organic
farming (same doc. Pg 24 section 5.5).

Not adverse.  See above.
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

6. Are there adverse
biological and
chemical interactions
in agro-ecosystem? 
[§6518 m.5] 

X X TR 233-237: “As a broad-spectrum antibiotic and fungicide,
polyoxin D Zinc Salt is toxic to soil fungi. 

Polyoxin D zinc salt is NOT an antibiotic.
Please see pages 7-14 of http://tinyurl.com/C-Smith-1-23-2013 :
Polyoxin D zinc salt:
• Is and always has marketed in the United States and elsewhere in

the world exclusively as a plant protection product.  
• Has never been marketed for use as a pharmaceutical for use in

human or animal health.
• Is not efficacious for use as an antibiotic to kill bacteria.
• Is not an antibiotic as defined by the Federal Food Drug and

Cosmetic Act (FFDCA).  (USDA, NOP, and EPA do not have a
definition of “antibiotic.”)

Polyoxins have been repeatedly described in the literature as antibiotics
based upon an arbitrary definition used in a Gottlieb and Shaw (1970). 
This arbitrary definition would be arbitrary and capricious if used for
regulatory decision making.

Polyoxin D zinc salt is NOT toxic to fungi, including soil fungi.
Please see pages 6-7 of http://tinyurl.com/C-Smith-1-23-2013 .
Polyoxin D zinc salt has a non-toxic mode of action.  Polyoxin D zinc salt
inhibits the chitin synthetase found in fungi.  This prevents the growth of
fungi without killing the fungi.  As such, polyoxin D zinc salt is truly
fungistatic rather than fungicidal. 

Polyoxins and other antibiotics were found to increase
melanins in Alternaria kikuchiana (Kohno, et al., 1983; Butler
and Day, 1998).  The ecological functions of melanins are
still unknown, but they are believed to enhance the
phytotoxic and pathogenic properties of plant pathogens
(Butler and Day, 1998). Earthworms were shown to have a
preference for melanized fungi (Marfenina and Ischenko,
1997; Butler and Day, 1998).”

Please see pages 23-24 of http://tinyurl.com/C-Smith-1-23-2013 .
• Both Kohno, et al. (1983) and Butler and Day (1998) are not

relevant to the NOP petition for polyoxin D zinc salt.
• Kohno, et al. (1983) describes experiments that used exclusively

polyoxin B.  Neither polyoxin D nor polyoxin D zinc salt were used
in the study. 

• Butler and Day (1998) is a review article regarding fungal melanins
that references Kohno, et al. (1983) without specifying that the
findings of Kohno, et al. (1983) are limited to polyoxin B.

There is some concern that polyoxin D used on turf to have a
moderate risk of resistance. (Vincelli and Williams 2012)(TR
lines 253-261)  

Please see pages 27 of http://tinyurl.com/C-Smith-1-23-2013 .
Polyoxin D zinc salt has been used for over 40 years as a crop
protectant without a single observation of pest resistance. 

Again alternative materials may have similar or worse
effects. (TR lines 246-248) (TR July 11, 2012)

Not adverse.

In the Jan. 18, 2013 (pages 20 -26) document provided by
the petitioner it does not actually kill fungi, just inhibits
growth. 

Not adverse.
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

Also is not harmful to beneficial insects. Not adverse.

Same report (pages 27-28) also that polyoxin D zinc salt is a
FRAC 19 class (Kaken 2008) (EPA Reg. No. 68173-1) of
fungicide.  It has a unique mode of action that would aid in
resistance management as part of an IPM disease control
program.  Only class 19 fungicide currently listed. 

Not adverse.

7. Are there detrimental
physiological effects
on soil organisms,
crops, or livestock?
[§6518 m.5]

X The TR states that there may be adverse effects to beneficial
soil organisms when exposed to polyoxin D. TR lines 241-
242. It goes on to state that alternative fungicides may have
similar or even greater effects on soil ecology, but that no
studies could be found that compare the impacts between
polyoxin D and other fungicides in organic production,
specifically. TR lines 246-251. (TR July 11, 2012)

Polyoxin D zinc salt is NOT toxic to fungi, including soil fungi.
Please see pages 6-7 of http://tinyurl.com/C-Smith-1-23-2013 :
Polyoxin D zinc salt has a non-toxic mode of action.  Polyoxin D zinc salt
inhibits the chitin synthetase found in fungi.  This prevents the growth of
fungi without killing the fungi.  As such, polyoxin D zinc salt is truly
fungistatic rather than fungicidal. 

Polyoxin D zinc salt is NOT toxic to bacteria, including soil
bacteria.
Please see pages 57-62 of http://tinyurl.com/C-Smith-1-23-2013 for the
Maximum Inhibitory Concentration data.  Polyoxin D zinc salt is not
efficacious for use as an antibiotic to kill bacteria.

Polyoxin D zinc salt degrades rapidly.
Please see page 21 of http://tinyurl.com/C-Smith-1-23-2013 .
Polyoxin D zinc salt degrades rapidly under normal environmental
conditions.  In the presence of sunlight and moisture, Polyoxin D zinc
salt:
• Degrades by 50% within 0.4 days (9.6 hours); and
• Degrades by 90% within 1.2 days.

Is not labeled for use on livestock or pastures. Not adverse.
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

8. Is there a toxic or other
adverse action of the
material or its
breakdown products? 
[§6518 m.2]

X The following refers to polyoxin D zinc’s use as an antibiotic: 
Polyoxin D has been shown to be effective as a drug to treat
human and animal pathogens Candida albicans and
Cryptococcus neoformans (Becker, et al., 1983: Hilenski, et
al., 1986).  Polyoxin D also shows some efficacy in the
reduction of the protozoan parasite Encephalitiozoon cuniculi
infecting immune-compromised AIDS patients (Sobottka, et
al., 2002).  

All three of the above mentioned studies were in vitro
experiments and not substantiated by any in vivo claims or
studies. Polyoxin D zinc salt in currently not listed for use in
human or veterinary medicine. 

Please see #7 above.

Please see page 11-12 of http://tinyurl.com/C-Smith-1-23-2013 for
additional details.

Moderate acute dermal toxicity; moderate toxicity primary
eye irritation. (TR Table 2.)

Please see Table 2 on page 16 of  http://tinyurl.com/C-Smith-1-23-2013
:
VEGGIETURBO 5SC Suspension Concentrate Fungicide (EPA Reg.
No. 68173-4) is the polyoxin D zinc salt formulation developed for the
organic market.  This formulation:

• Is practically non-toxic via dermal exposure.
• Category IV; EPA’s least hazardous category
• LD50 $ 5050 mg/kg (males, females, and combined); and 

• Is non-irritating to eyes 
• Category IV; EPA’s least hazardous category.  
• No irritation was observed in any eyes 24 hours after

treatment. 
The toxicity of the formulation is so low that EPA does not require a First
Aid statement on the label.  
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

9. Is there undesirable
persistence or
concentration of the
material or breakdown
products in
environment? [§6518
m.2]

X The EPA’s risk assessment of polyoxin D Zinc Salt to carry a
low environmental risk due to its specific mode of action, low
toxicity, rapid degradation and low application rate (EPA
2008) TR lines 190-191. “The EPA waived environmental
fate and ground water data due to the use pattern,
application methods, and mitigation of non-target aquatic
organism toxicity with appropriate precautionary label
statements under Environmental Hazards.”  

Not adverse.
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

Failure to follow the label instructions may result in the death
of fish and 194 aquatic organisms (EPA, 2001, 2008).” (TR
191-195)  

Aquatic exposure and aquatic risk are very low because:
• Polyoxin D zinc salt formulations are for terrestrial use only; 
• Application rates are low;
• Polyoxin D zinc salt degrades rapidly under normal

environmental conditions.
EPA’s Biopesticide Registration Action Document (BRAD) was included
in the petition as Appendix 8.  EPA states on page 122 of the petition
(page 3 of the BRAD):

“Potential exposure to freshwater invertebrates and fish, via runoff
after application, will be minimized by mitigating Environmental
Hazards label text.” 

The Environmental Hazards section for the EPA stamped accepted
labels state:

“For terrestrial use.  This pesticide is moderately toxic to aquatic
invertebrates and fish.  Do not apply directly to water, or to areas
where surface water is present or to intertidal areas below the
mean high water mark.  Do not contaminate water when disposing
of equipment wash water or rinsate.  Do not allow runoff into lakes,
streams, ponds or public waterways.  Drift and runoff may be
hazardous to aquatic organisms in water adjacent to treated areas. 
Observe the most restrictive labeling limitations and precautions of
all products used in mixtures.”

Please see pages 19-20 of http://tinyurl.com/C-Smith-1-23-2013 :
The September 12, 2012 published final rule for polyoxin D zinc salt
states on page 56131 of the Federal Register:

“2. Drinking water exposure.  As stated in the previous tolerance
exemption (73 FR 69562), there is a small potential for trace
amounts of polyoxin D zinc salt to enter drinking water sources
after a significant rainfall, via surface water runoff, and/or via
incidental spray drift.  The petitioner submitted a photodegradation
in water study (MRID 48653305) to support this tolerance
exemption.  The results of the study show that polyoxin D zinc salt
has a net photolytic half-life of 0.4 days in sterile natural water (See
Ref.).  Even if residues of polyoxin D zinc salt enter water sources,
residues are expected to degrade and be so diluted as to be
negligible.  The data and information demonstrate a lack of
aggregate dietary risk via drinking water and is sufficient to support
this expansion of the tolerance exemption.”

“194" is a line number from the TR.  Inclusion of “194" in the Crops
Subcommittee statement is a word processing error.
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

Soil half-life from aerobic microbial metabolism is reported to
be 15.9 days.  Degradation in water and sunlight is reported
to be approximately 2.3 days (Smith, 2012). (TR line
153)(July 11, 2012) 

The fastest route of degradation drives the overall degradation rate. 

Study Observed DT50

Aerobic soil metabolism 15.9 days

Aqueous photolysis:
Sterile natural water 0.4 days

Sterile water, pH 7 buffer 2.3 days

10. Is there any harmful
effect on human
health? 
[§6517 c (1)(A)(i);
6517 c(2)(A)i; 
§6518 m.4]

X X All polyoxins have shown to have low mammalian toxicity.
(Copping and Duke, 2007)(TR lines 305-309)). 

Not adverse.

Could case slight skin irritation. Please see Table 2 on page 16 of  http://tinyurl.com/C-Smith-1-23-2013
:
VEGGIETURBO 5SC Suspension Concentrate Fungicide (EPA Reg.
No. 68173-4) is the polyoxin D zinc salt formulation developed for the
organic market.

• This formulation has Category IV skin irritation (EPA’s least
hazardous category).  

• At 72 hours, the primary irritation index was 0.3.  
The toxicity of the formulation is so low that EPA does not require a First
Aid statement on the label. 

Positive benefits for human and animal pathogens Candida
albicans and Cryptococcus neoformans (Becker, et al. 1983:
Hilenski, et al., 1986) (TR lines 311-314) Polyoxin D Zinc
Salt is currently not listed for use for human or veterinary
medicinal uses.

Please see page 11 of http://tinyurl.com/C-Smith-1-23-2013 .
Both Becker, et al. (1983) and Hilenski, et al. (1986) describe in vitro
(outside a living organism) experiments only and makes no claim for in
vivo (within a living organism) efficacy in humans or other animals.

Also has be shown to have an effect on the protozoan
parasite Encephalitozoon cuniculi infecting the immune
system in AIDS patients (Sobottka, et al., 2002) (TR lines
311-314) This was the result of one in vitro experiment. (TR
July 11, 2012)

Please see pages 11-12 of http://tinyurl.com/C-Smith-1-23-2013 .
Sobottka, et al. (2002) provides no data to support the suggestion in the
September 23, 2012 technical evaluation report that polyoxin D is an
effective drug for the treatment of Encephalitozoon infections in AIDS
patients.
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

EPA: results of the mutagenicity studies indicated Polyoxin D
Zinc Salt Technical was weakly mutagenic in an Ames Assay
(MRID# 433230-01) and not mutagenic in a host mediated
assay (MRID # 432618-36).  If a food/feed use is ever
sought, the test results will require a review of the
mutagenicity data base to determine the need for additional
studies. 3  Mammalian chromosome aberration studies with
hamster cells showed highly significant increases in
chromosomal aberrations over solvent control. 4  However, in
view of other studies submitted by the petitioner, EPA
decided that the studies indicate that polyoxin D zinc salt is
not mutagenic or clastogenic.

Not adverse. 

Please note that food/feed use was sought and additional data were
submitted to EPA.  As noted, EPA concluded that polyoxin D zinc salt is
not mutagenic or clastogenic, i.e., polyoxin D zinc salt does not have an
adverse effect on DNA.
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Category 1. Adverse Impacts on Humans or the Environment of Polyoxin D Zinc Salt?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

11. Is there an adverse
effect on human health
as defined by
applicable Federal
regulations? [205.600
b.3]

X Not adverse.

12. Is the substance
GRAS when used
according to FDA’s
good manufacturing
practices? [§205.600
b.5]

X Not adverse.

13. Does the substance
contain residues of
heavy metals or other
contaminants in
excess of FDA
tolerances? [§205.600
b.5]

X Not adverse.

1. EPA, May 11, 2012, Science Review of Product Chemistry, Residue Chemistry, Non-Target Organism, and Toxicity Data in Support of Label Amendment for Polyoxin D Zinc
Salt. (Included with supplemental petition). 

2. EPA, May 11, 2012, Science Review of Product Chemistry, Residue Chemistry, Non-Target Organism, and Toxicity Data in Support of Label Amendment for Polyoxin D Zinc
Salt. (Included with supplemental petition). 

3. EPA. Consideration of Eligibility for Registration of the New Pesticide Active Ingredient Polyoxin D Zinc Salt – DECISION MEMORANDUM, p 15. (1997)
4. EPA, May 11, 2012. Science Review of Product Chemistry, Residue Chemistry, Non-Target Organism, and Toxicity Data in Support of Label Amendment for Polyoxin D Zinc

Salt. (Included with supplemental petition.

http://tinyurl.com/C-Smith-1-23-2013 
= http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELPRDC5102221
= “Polyoxin D Zinc Salt: Reply to and Comments Regarding the National Organic Program Technical Evaluation Report Dated September 23, 2012" submitted January 18, 2013

and revised January 23, 2013.
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Category 2. Is Polyoxin D Zinc Salt Essential for Organic Production?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

1. Is the substance
formulated or
manufactured by a
chemical process?
[6502 (21)]

X X Included in a new document received on January 18, 2013
from the petitioner it states on page 5 section 1.1, that,
polyoxin D is made from an aerobic fermentation process,
thus a natural process.  However, they do state that they do
not know whether the zinc salt is from a mined or from a
recycled zinc source.  The TR states that the manufacturing
process has at least one step that would be similar to other
Streptomyces products that are classified as synthetic on
section 205.601 of the National List: streptomycin and
tetracycline (terramycin).  Similarly, polyoxin D Zinc Salt may
also be classified as a synthetic.  TR lines 146-148. It would
appear that polyoxin D may be non-synthetic, but it would be
assumed that the zinc salt would be synthetic, due to the
lack of being able to properly verify its source.

Kaken agrees.  Kaken believes that the fermentation product, polyoxin
D, is non-synthetic.  However, because Kaken:
• Does not control the production of the source of zinc used in the

production of polyoxin D zinc salt; and 
• Cannot provide details of the production of the source of zinc used

in the production of polyoxin D zinc salt.
Kaken agrees that polyoxin D zinc salt should be classified as a
synthetic material under these circumstances.  

If in the future Kaken secures a certified organic source of the zinc
starting material, Kaken may seek a non-synthetic classification of
polyoxin D zinc salt.

2. Is the substance
formulated or
manufactured by a
process that
chemically changes a
substance extracted
from naturally
occurring plant,
animal, or mineral,
sources? [6502 (21)]

X X Refer to the above answer in Category 2, Question 1. See above.

3. Is the substance
created by naturally
occurring biological
processes? [6502 (21)]

X It is produced from a natural occurring soil microorganism
Streptomyces cacaoi by a controlled fermentation process,
according to the TR lines 119 – 120. (TR July 11, 21012)
The petition states that polyoxin D Zinc Salt is isolated from
a broth (extraction media) and then dried.  Actual process is
part of their CBI information. One part of the TR states that a
review of all the structural forms of polyoxin does not include
the Zinc Salt as a natural product (Worthington, 1988). TR
lines 141-142. Also, refer to the answers as stated in
Category 2, Question 1 & 2.

See above.

4. Is there a natural
source of the
substance? 
[§205.600 b.1]

X X
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Category 2. Is Polyoxin D Zinc Salt Essential for Organic Production?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

5. Is there an organic
substitute? 
[§205.600 b.1] 

X

6. Is the substance
essential for handling
of organically
produced agricultural
products? 
[§205.600 b.6] 

X

7. Is there a wholly
natural substitute
product? 
[§6517 c (1)(A)(ii)]

X X There is a natural occurring quinone plumbagin, isolated as a
botanical that is comparable to polyoxin D (Dekeyser and
Downer 1994), but it is not commercially available in the US
at this time.

Polyoxin D zinc salt is not comparable to quinone plumbagin.
• Dekeyser and Downer (1994) is a review article about the

development of miticides.  
• Polyoxin D zinc salt is not registered for use for control of mites. 

Based upon efficacy testing, polyoxin D zinc salt does not provide
control of mites.  Polyoxin D zinc salt is registered for control of
crop fungal diseases only.

There are coppers and sulfur materials currently allowed for
use. TR 321-328. (TR July 11, 2012)

The following are listed in 7 CFR §205.601(I) as synthetic materials
allowed for use in organic crop production for plant disease control:

“(2) Coppers, fixed - copper hydroxide, copper oxide, copper
oxychloride, including products exempted from EPA
tolerance, Provided, That, copper-based materials must be
used in a manner that minimizes accumulation in the soil and
shall not be used as” herbicides;

“(3) Copper sulfate - Substance must be used in a manner that
minimizes accumulation of copper in the soil”;

“(6) Lime sulfur”; and
“(10) Elemental sulfur”.

8. Is the substance used
in handling, not
synthetic, but not
organically produced?
[§6517 c (1)(B)(iii)]

X
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Category 2. Is Polyoxin D Zinc Salt Essential for Organic Production?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

9. Are there any
alternative
substances? 
[§6518 m.6]

X There are other alternative substances available. The TR
lists several that are currently allowed: JMS Stylet Oil, Dow’s
M-Pede, Regalia, Sonata, and Kaligreen to name just a few.
See TR July 12, 2012 table: Comparison of the Endorse
WDG label with Alternative Pesticides., located between
lines 355-356. The efficacy of each of these materials is not
listed.

Please see http://tinyurl.com/C-Smith-1-23-2013 :
• Pages 43-46 discuss crop/disease combinations with no OMRI

listed alternative:
• Cucurbits/Southern blight (Sclerotium rolfsii);
• Gingeng/Cylindrocarpon root rot (Cylinderocarpon

destructans); and
• Pome fruit/Leaf blotch (Diplocarpon mali).

• Pages 63-128 of for a comparison of polyoxin D zinc salt to
registered alternatives on a crop/disease basis.  Polyoxin D zinc
salt provides curative control for most diseases; the alternatives
generally provide only preventative control. 

• Pages 6-7 and 37-38 describe the unique, non-toxic mode of action
that make polyoxin D zinc salt an important tool in resistance
management and integrated pest management.

10. Is there another
practice that would
make the substance
unnecessary? 
[§6518 m.6] 

X X (TR lines 376-391) The TR lists several possible practices
that could be used possibly in place of polyoxin D Zinc Salt.
Antibiosis – using the live organisms rather than their
extracts.  This seems to be more consistent with organic
farming principles.  (Milner, et al. 1997) 

Please see pages 63-128 of http://tinyurl.com/C-Smith-1-23-2013 . 
There is only one noted OMRI listed alternative for which the active
ingredient is a live organism:
• Actinovate Soluble; EPA Reg. No. 73314-1; Streptomyces lydicus

WYEC 108.
• This product is registered for use on only 41 of the 73 crop/disease

combinations for which polyoxin D zinc salt is registered.

Also beneficial antagonistic Streptomyces spp – but
commercial development is slow in coming.  (Liu, et al.,
1997) (TR July 11, 2012) 

Please see pages 63-128 of http://tinyurl.com/C-Smith-1-23-2013 for 
comparisons current to OMRI listed alternative products.  Comparisons
to possible future products is not a realistic or productive exercise.

Also, crop rotation, crop nutrient management practices,
sanitation to remove disease vectors, selection of resistant
species and varieties (where applicable) beneficial
antagonistic bacteria, monitoring. TR 367-382 

These practices, even when employed judiciously, do not always
prevent infection.  Polyoxin D zinc salt provides curative control when
these preventative measures did not successfully prevent infection. 
Polyoxin D zinc salt can be an important tool for preventing crop loss on
organic farms. 

http://tinyurl.com/C-Smith-1-23-2013 
= http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELPRDC5102221
= “Polyoxin D Zinc Salt: Reply to and Comments Regarding the National Organic Program Technical Evaluation Report Dated September 23, 2012" submitted January 18, 2013

and revised January 23, 2013.
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Category 3. Is Polyoxin D Zinc Salt Compatible with Organic Production Practices?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

1. Is the substance compatible with
organic handling? [§205.600 b.2]

X

2. Is the substance consistent with organic
farming and handling? [§6517 c
(1)(A)(iii); 6517 c (2)(A)(ii)] 

X X There are concerns with the possible
impact on beneficial soil organisms. 

Please see pages 21 of http://tinyurl.com/C-Smith-1-23-2013 :
• Polyoxin D zinc salt has a non-toxic mode of action.  Polyoxin D

zinc salt does not kill beneficial soil fungi, but instead prevents the
growth of fungi.  Polyoxin D zinc salt is fungistatic, not truly
fungicidal. 

• Polyoxin D zinc salt degrades rapidly under environmental
conditions.  The May 11, 2012 EPA science review regarding the
expanded tolerance exemption for polyoxin D zinc salt states on
page 12:

“The net photolytic half-lives of [14C]Polyoxin D were
calculated to be 0.4 days, 4 days, 2.4 days, and 1.6 days in
sterile natural water, pH 5.0, pH 7.0, and pH 9.0 buffers,
respectively.”

Please note that a half-life is the time during which a material
degrades by 50%.  Also, the rate of degradation is determined by
the fastest route of degradation.  In the presence of sunlight,
polyoxin D zinc salt degrades by 50% in 0.4 days (9.6 hours).  In
1.2 days, 90% degradation has occurred. 

• Because polyoxin D zinc salt (1) does not kill fungi and (2)
degrades rapidly under environmental conditions, any adverse
effects on beneficial fungi would be only temporary.

Toxic to bees. (TR lines 305-309) Please see page 26 of http://tinyurl.com/C-Smith-1-23-2013 .
The 96-hr LD50 of polyoxin D zinc salt to honeybees was determined to
be 28.774 μg/bee.  Using EPA’s classification criteria, polyoxin D zinc
salt is practically non-toxic to honeybees (EPA’s least hazardous
classification). 
http://www.epa.gov/oppefed1/ecorisk_ders/toera_analysis_eco.htm 

EPA Bee Hazard Category 96-hr LD50 (μg/bee)

Highly toxic < 2

Moderately toxic 2-11

Practically non-toxic > 11

If polyoxin D zinc salt were toxic to bees, there would be a bee hazard
statement in the Environmental Hazards section of the label.  None of
the polyoxin D zinc salt product labels have a bee hazard statement on
the label. 
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Category 3. Is Polyoxin D Zinc Salt Compatible with Organic Production Practices?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

EPA exempts it from tolerance (40 CFR
180.1285) Also in a petition Addendum
dated October 2,2012 the EPA has
granted the petitioner an expanded
exemption of tolerance to “all food
commodities” and given expanded uses
for all food and feed crops pre-harvest
and post-harvest. 

Polyoxin D zinc salt is registered for use on 73 crop/disease
combinations.  The expanded exemption of tolerance significantly
reduces the time needed to commercialize new uses.  New uses are in
development but are not ready for discussion in a public forum.

3. Is the substance compatible with a
system of sustainable agriculture? 
[§6518 m.7]

X X No, because it is not a unnecessary
synthetic input. 

Please see http://tinyurl.com/C-Smith-1-23-2013 :
• Pages 43-46 discuss crop/disease combinations with no OMRI

listed alternative:
• Cucurbits/Southern blight (Sclerotium rolfsii);
• Gingeng/Cylindrocarpon root rot (Cylinderocarpon

destructans); and
• Pome fruit/Leaf blotch (Diplocarpon mali).

• Pages 63-128 for a comparison of polyoxin D zinc salt to registered
alternatives on a crop/disease basis.  Polyoxin D zinc salt provides
curative control for most diseases; the alternatives generally
provide only preventative control. 

• Pages 6-7 and 37-38 describe the unique, non-toxic mode of action
that make polyoxin D zinc salt an important tool in resistance
management and integrated pest management.

Also, because it does show toxicity to
fungi and bees.

Fungi:
Polyoxin D zinc salt is NOT toxic to fungi, including soil fungi.
Please see pages 6-7 of http://tinyurl.com/C-Smith-1-23-2013 :
Polyoxin D zinc salt has a non-toxic mode of action.  Polyoxin D zinc
salt inhibits the chitin synthetase found in fungi.  This prevents the
growth of fungi without killing the fungi.  As such, polyoxin D zinc salt is
truly fungistatic rather than fungicidal. 

Bees:
Please see page 26 of http://tinyurl.com/C-Smith-1-23-2013  for a
summary of the honeybee data.  Using EPA toxicity descriptors,
polyoxin D zinc salt is practically non-toxic to honeybees (EPA’s least
hazardous classification).  If polyoxin D zinc salt were toxic to bees,
there would be a bee hazard statement in the Environmental Hazards
section of the label.  None of the polyoxin D zinc salt product labels
have a bee hazard statement on the label.  See above.

However, some felt it was a useful tool as
part of a rotational disease control
program.

Kaken agrees.
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Category 3. Is Polyoxin D Zinc Salt Compatible with Organic Production Practices?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory agency; other) 

4. Is the nutritional quality of the food
maintained with the substance? 
[§205.600 b.3] 

X

5. Is the primary use as a preservative?
[§205.600 b.4]

X

6. Is the primary use to recreate or
improve flavors, colors, textures, or
nutritive values lost in processing
(except when required by law, e.g.,
vitamin D in milk)? [205.600 b.4]

X

7. Is the substance used in production,
and does it contain an active synthetic
ingredient in the following categories:
a. copper and sulfur compounds;

X

b. toxins derived from bacteria; X According to the TR (TR line 110)
polyoxin D is a toxin derived from a
bacteria (Streptomyces cacaoi var.
asoensis) (TR July 11, 2012) 

Polyoxin D zinc salt is NOT a toxin.
Please see pages 6-7 of http://tinyurl.com/C-Smith-1-23-2013 :
Polyoxin D zinc salt has a non-toxic mode of action.  Polyoxin D zinc
salt inhibits the chitin synthetase found in fungi.  This prevents the
growth of fungi without killing the fungi.  As such, polyoxin D zinc salt is
truly fungistatic rather than fungicidal. 

c. pheromones, soaps, horticultural
oils, fish emulsions, treated seed,
vitamins and minerals? 

X

d. livestock parasiticides and
medicines? 

X

e. production aids including netting,
tree wraps and seals, insect traps,
sticky barriers, row covers, and
equipment cleaners?

X

http://tinyurl.com/C-Smith-1-23-2013 
= http://www.ams.usda.gov/AMSv1.0/getfile?dDocName=STELPRDC5102221
= “Polyoxin D Zinc Salt: Reply to and Comments Regarding the National Organic Program Technical Evaluation Report Dated September 23, 2012" submitted January 18, 2013

and revised January 23, 2013.

All questions from §205.600(b) are not applicable.  Polyoxin D zinc salt is proposed for use in crop production.
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Category 4. Is the Commercial Supply of an Agricultural Substance as Organic, Fragile or Potentially Unavailable?

Crops Subcommittee Petitioned Material Proposal (January 29, 2013) Kaken’s Comments

Question Yes No N/A Documentation
(TAP; petition; regulatory

agency; other) 

1. Is the comparative description provided as to why the non-organic form of the material /substance is
necessary for use in organic handling? 

X

2. Does the current and historical industry information, research, or evidence provided explain how or
why the material /substance cannot be obtained organically in the appropriate form to fulfill an
essential function in a system of organic handling?

X

3. Does the current and historical industry information, research, or evidence provided explain how or
why the material /substance cannot be obtained organically in the appropriate quality to fulfill an
essential function in a system of organic handling?

X

4. Does the current and historical industry information, research, or evidence provided explain how or
why the material /substance cannot be obtained organically in the appropriate quantity to fulfill an
essential function in a system of organic handling? 

X

5. Does the industry information provided on material / substance non-availability as organic, include
(but not limited to) the following: 

a. Regions of production (including factors such as climate and number of regions);

X

b. Number of suppliers and amount produced; X

c. Current and historical supplies related to weather events such as hurricanes, floods, and
droughts that may temporarily halt production or destroy crops or supplies;

X

d. Trade-related issues such as evidence of hoarding, war, trade barriers, or civil unrest that may
temporarily restrict supplies; or 

X

e. Are there other issues which may present a challenge to a consistent supply? X

All questions from §205.600(b) are not applicable.  Polyoxin D zinc salt is proposed for use in crop production.
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APPENDIX 1.  Leighton et al. (1981)
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APPENDIX 2.  Bixby-Brosi and Potter (2012)
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