A new herbicide technology for selective control
of invasive and nuisance aquatic plants.
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appropriate water management practices for both wet-seeded and dry-seeded rice resulted in

Overview

aquatic-phase half-lives ranging from 0.15 to 0.79 days and soil phase half-lives ranging from 0.0037

Out of several hundred herbicide active ingredients registered around the world today, only a

to 8.1 days. The herbicide can be classiﬁed as essentially immobile based on soil Koc values ranging

handful are registered for aquatic use. With limited aquatic herbicides, management of aquatic

from 23,028 to 47,763. These properties indicate that the potential for off-site transport is low.

invasive and nuisance plants is faced with increasing challenges including more aggressive weed

Overall, ProcellaCOR’s active ingredient undergoes rapid degradation in the soil and aqueous

growth supported by a warming climate, expanding conﬂicts with human water uses, new weed

environments.

species introductions, herbicide resistance, and protection of threatened and endangered species.
New herbicide technology is much-needed to improve and sustain the long-term success of aquatic

Summary of Degradation Rates and related Physical Characteristics of Florpyrauxifen-benzyl
(ProcellaCOR active ingredient).

plant management and restoration of impaired aquatic habitats.
ProcellaCOR® Aquatic Herbicide is now available for selective management of multiple invasive

Test

Results

Aerobic soil metabolism (laboratory) @ 20°C

DT50 = 2.5 - 34 days (average 15 days)

Anaerobic soil metabolism (laboratory) @ 20°C

DT50 = 7 - 15 days (average 9.8 days)

Soil photolysis

DT50 = 49 days in summer sunlight at 30 - 50° N latitude

and multiple problematic watermilfoils (Myriophyllum spp.) including parrotfeather and

Aqueous photolysis

Sterile pH 4 buffer under xenon lamp:
DT50 = 0.07 days (summer sun at 40° N latitude)
Quantum yield, φ = 0.145
Sterile natural water under xenon lamp:
DT50 = 0.16 days (summer sun at 40° N latitude)

Eurasian watermilfoil,

and nuisance aquatic weed species. ProcellaCOR (a.i., ﬂorpyrauxifen-benzyl) has the following key
attributes:
• Systemic herbicide activity with short-exposure requirements (hours to several days) for
effective control of several major submersed plants such as hydrilla (Hydrilla verticillata)

Hydrolysis @ 25°C

pH 4 DT50 = 913 days
pH 7 DT50 = 111 days
pH 9 DT50 = 1.3 days

• Systemic, low-rate activity with in-water or foliar applications to key ﬂoating and emergent
weeds such as water hyacinth (Eichhornia crassipes) and ﬂoating hearts (Nymphoides spp.),
• Reduced Risk classiﬁcation for aquatic weed control by the US Environmental Protection
Agency (USEPA) based on its low use rates (50 – 100x lower than older aquatic herbicide
methods) and excellent human health and environmental proﬁle

Aerobic aquatic metabolism @ 20°C

DT50 = 4 - 6 days (average 5 days)

Anaerobic aquatic metabolism @ 20°C

DT50 = 2 days

Rice Paddy Field Dissipation

0.15 - 0.79 days in paddy water (average 0.3 days);
0.0037 – 8.1 days in ﬂooded paddy soil (average 3.1
days)

• The ﬁrst non-copper aquatic herbicide with short, in-water exposure requirements for weed

(similar conditions as shallow wetland aquatic uses)

Pond Aquatic Field Dissipation

DT50 = 1.4 - 2.3 days (static conditions)

• American Chemical Society/US EPA Green Chemistry Award active ingredient

Soil Sorption Coefﬁcient

KF = 130 -1474 (average = 620)
KFOC = 15,305 - 33,500 (average = 22723)
1/n = 0.90 - 1.01 (average = 0.95)
KOC = 23,028 - 47,763 (average =34200)
Kd = 272 - 1,377 (average = 831)

• No swimming or ﬁshing restrictions

control that has no USEPA restrictions for use in drinking water.

ProcellaCOR provides a new systemic mode of action for hydrilla control and its arylpicolinate
classiﬁcation represents a new category of selective herbicide for management of invasive
watermilfoils and other sensitive broadleaf aquatic weeds. ProcellaCOR shows excellent selectivity
with little to no impact to many common native aquatic plants. Its selectivity allows improved
restoration of aquatic ecosystems impacted by invasive vegetation.

For more information about ProcellaCOR Aquatic Herbicide, please visit our web site at
www.sepro.com.
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Physical and Chemical Properties

Study Type

Parameter
Common Name

Value
ﬂorpyrauxifen-benzyl

Chemical Structure
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Test Material

Results

Whole sediment: chronic invertebrates
(freshwater)

TGAI

LOAEC > 78.5 PPB
NOEAC = 78.5 PPB
Chironomus riparius

Aquatic algal plant growth

TGAI

EC50 > 39 PPB
Marine diatom
EC50 > 40 PPB
Freshwater diatom
EC50 > 34 PPB
Freshwater green algae

AEP

EC50 > 1,800 PPB
NOAEC = 420 PPB
Freshwater green algae

Metabolites

EC50 = 61,000 PPB
Freshwater green algae

Empirical Formula

C20H14Cl2F2N2O3

Molecular Weight

439.24

Tradename of Aquatic Use Formulations

ProcellaCOR

IUPAC Name

benzyl 4-amino-3-chloro-6-(4-chloro-2-ﬂuoro-3methoxyphenyl)-5-ﬂuoropyridine-2-carboxylate

CAS Name

2-pyridinecarboxylic acid, 4-amino-3-chloro-6-(4-chloro2-ﬂuoro-3-methoxyphenyl)-5-ﬂuoro-, phenylmethyl ester

Chemical Class

Arylpicolinate

Melting Point/Range

137.07

Density (20°C)

1.39

Water Solubility

0.015 mg/L

mussels and Paciﬁc salmon. No effects to the juvenile life stage of representative freshwater mussels

Vapor Pressure

3.2 x 10-5 Pa (2.4 x 10-7 mm Hg) @ 20 C

(two Lampsilis spp.) were noted at test rates up to 2,187 PPB ai using TEP (40x above maximum use

Octanol/Water Partition Coefﬁcient (Log Kow)

5.5 ± 0.04

EC50 > 360 PPB
EC50 > 9,900 PPB
EC50 > 5,300 PPB
EC50 = 450 PPB
Freshwater diatom
Aquatic plant growth – cyanobacteria

TGAI

EC50 > 45 PPB

Additionally, university research has shown lack of effects to sensitive freshwater fauna such as

rate) (North Carolina State University). Similarly, juvenile Chinook salmon (Oncorhynchus
tshawytscha) were not affected in tests using up to double the maximum label rate (100 PPB ai using
TEP) (University of Washington).

Herbicidal Characteristics
ProcellaCOR is a unique, growth-disrupting herbicide (HRAC Group O / WSSA Class 4) with short-exposure requirements to achieve systemic control of sensitive aquatic weeds. University research with
radiolabeled herbicide has shown strong and fast herbicide uptake, which agrees with projections
based on its physical chemistry (i.e., high Kow). As an arylpicolinate herbicide, ProcellaCOR binds
strongly and preferentially to an alternate receptor site (AFB5) in plant cells compared to other
Group 4 aquatic herbicides such as 2,4-D and triclopyr. Early symptoms of ProcellaCOR exposure
are epinastic, twisted growth and disruption of basal and lateral meristems leading to swelling of
shoot nodes/basal crown followed by abscission of leaves/leaﬂets and fragility of shoot tissue
(sometimes referenced as a ‘shattering’ effect on sensitive aquatic plants). After these symptoms are

Environmental Fate
The environmental fate of ProcellaCOR is well understood. In aerobic soil, it moderately degrades
with half-lives ranging from 2.5 to 34 days. Anaerobic soil metabolism studies show rapid
degradation with half-lives ranging from 7 to 15 days. In aerobic and anaerobic aquatic
environments, the herbicide is short lived with half-lives ranging from 4 to 6 days and 2 days,
respectively in the total water sediment system. Degradation in surface water is accelerated when
exposed to sunlight as the photolytic half-life is 0.07 days. In two outdoor aquatic dissipation
studies, water phase half-lives of 1.4 – 2.3 days were observed. With conditions similar to wetland
and marsh habitat, results from a ﬁeld dissipation study in rice paddies that incorporated
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Results

TGAI

LOAEC > 40 PPB
NOEAC = 37 PPB

Metabolite

Florpyrauxifen
LOAEC > 29,800 PPB
NOAEC = 29,800 PPB
Fathead minnow

TGAI

EC50 > 62 PPB
Daphnia magna
EC50 > 55.8 PPB
Chironomus riparius – 48 hr.

AEP

EC50 > 80,000 PPB
Daphnia magna

Metabolites

EC50 > 91,800 PPB
EC50 > 980 PPB
EC50 > 110,000 PPB
EC50 > 100,000 PPB
EC50 > 10,000 PPB
Daphnia magna
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expressed within hours to a few days after treatment, the disrupted vascular systems of sensitive
weeds lead to transition from disrupted growth to chlorosis, necrosis, and weed biomass collapse
over a several-week period.

Aquatic Weed Control Methods: Delivery, Target Weeds, Spectrum/Selectivity
ProcellaCOR can be applied at low use rates directly to water to be taken up by submersed weeds
or the roots of ﬂoating and emergent weeds. Various formulations are in development
internationally that will target effective amounts of the herbicide in the water or across an area of
application. Typical target levels following application are:
• In-water treatment

10 – 50 μg a.i. per liter

• Foliar treatment of ﬂoating or emergent weeds

30 – 60 g a.i. per hectare

Submersed Vascular Aquatic Plants Controlled: In-Water Application
Baby Tears

Micranthemum spp.

Bacopa

Bacopa spp.

Coontail

Ceratophyllum demersum

Hydrilla

Hydrilla verticillata

Hygrophila

Hygrophila polysperma

Lagarosiphon*

Lagarosiphon major

Acute toxicity freshwater amphipod

TGAI

EC50 > 41.9 PPB
Gammarus sp.

Limnophila

Limnophila sessiliﬂora

Acute toxicity estuarine and marine
mollusk

TGAI

EC50 > 24.5 PPB
Eastern oyster

Rotala

Rotala spp.

Spikerush, slender or creeping

Eleocharis baldwinii

EC50 > 1,100 PPB
Eastern oyster

Water chestnut*

Trapa spp.

Watermilfoil, Eurasian

Myriophyllum spicatum

Watermilfoil, Hybrid Eurasian

Myriophyllum spicatum X M. spp.

Watermilfoil, Variable

Myriophyllum heterophyllum

AEP

Acute toxicity estuarine and marine shrimp

Aquatic invertebrate life cycle (freshwater)

TGAI

EC50 > 26 PPB
Mysid

AEP

EC50 > 1,350 PPB

TGAI

LOAEC > 38 PPB
NOAEC = 38 PPB
Daphnia magna

Metabolite

Aquatic invertebrate life cycle (saltwater)

Whole sediment: acute freshwater
invertebrates

TGAI

TGAI

Florpyrauxifen
LOAEC = 52,900 PPB
NOAEC = 25,000 PPB
Daphnia magna
LOAEC = 13 PPB
NOAEC = 7.8 PPB
Mysid
LOAEC = 20,300 PPB
(μg/kg sediment)
NOAEC = 10,500 PPB
(μg/kg sediment)
Chironomus dilutus 10-day
Continued on the next page

Floating / Emergent Vascular Aquatic Plants Controlled: Foliar or In-Water Application
Mosquito fern

Azolla spp.

Water hyacinth

Eichhornia crassipes

Alligatorweed

Alternanthera philoxeroides

American lotus

Nelumbo lutea

Floating heart

Nymphoides spp.

Parrotfeather (emersed)

Myriophyllum aquaticum

Water pennywort

Hydrocotyle umbellata

Water primrose

Ludwigia spp.

Watershield

Brasenia schreberi

*Final use patterns in development
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Ecological Toxicity
The herbicide is practically non-toxic to birds in acute oral, dietary, and reproduction studies. Similar
to the avian species, no toxicity was observed for mammals exposed to the herbicide in acute and
long-term studies, with endpoints set at the highest concentration tested. The herbicide exhibits no
toxicity to honey bees in either the acute oral or acute contact studies. As expected for a plant
herbicide, there is toxicity to certain sensitive terrestrial and aquatic plants.
In laboratory aquatic ecotoxicity studies, due to the low water solubility of the technical grade active
ingredient (TGAI), the highest concentration of active that could be dissolved in the test water (or
functional solubility) was approximately 40 - 60 μg/L in freshwater and 20 - 40 μg/L in saltwater. The
acute and/or chronic endpoints for freshwater and estuarine/marine ﬁsh and invertebrates are at, or

Hydrilla (Hydrilla verticillata)
Untreated hydrilla

above, the limit of functional solubility, with the exception of the mysid shrimp chronic NOEC (7.8
Injured, ‘shattering’ hydrilla (24 hours post)

ppb). It should be noted that a chronic (28-day) exposure with the herbicide is not realistic due to its
rapid degradation and also anticipated spot/partial uses for treating freshwater invasive and
nuisance vegetation. Testing shows that the herbicide is not toxic to green algae, freshwater and
saltwater diatoms, or blue-green algae. Additional evaluations indicate a lack of toxicity of the
aquatic end use product (GF-3301 or SLF-9522 – greater functional solubility than TGAI) and
metabolites up to several orders of magnitude above the typical in-water use rates of ProcellaCOR.
Table 6 below summarizes relevant aquatic ecotoxicological data for the herbicide other than
aquatic weeds. Aquatic weed control spectrum will be discussed in the next section.

Summary of Aquatic Ecotoxicology Study Results for ﬂorpyrauxifen-benzyl technical grade
active ingredient (TGAI), its metabolites, and aquatic end-use product (AEP). (Continues on next page)

Untreated hydrilla pond

Treated hydrilla pond

Study Type
Freshwater ﬁsh acute toxicity, Cold and
Warm water

Test Material
TGAI

Results
LC50 > 49 PPB
Rainbow trout
LC50 > 51.6 PPB
Fathead minnow
LC50 > 41 PPB
Common carp

AEP

LC50 >1,900 PPB
Common carp

Metabolites

LC50 > 99,400 PPB
Rainbow trout
LC50 > 1,000 PPB
LC50 > 120,000 PPB
LC50 > 90,000 PPB
LC50 > 120,000 PPB
LC50 > 10,000 PPB
Common Carp

Hydroacoustic submersed plant biovolume mapping of 20 hectare hydrilla in-water partial lake treatment Total
lake surface area = ~80 hectares. In-water application to southwest (lower right) shoreline.
Left – Pre-treatment biovolume

Right – Biovolume at 6 weeks after application after
hydrilla control. Native aquatic vegetation is dominant
following treatment

Acute toxicity estuarine and marine ﬁsh

TGAI

EC50 > 40 PPB
Sheepshead minnow
Continued on the next page
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In-water applications for submersed/ﬂoating weeds

ProcellaCOR has very low acute toxicity by oral, dermal and inhalation routes of exposure. It is not
an irritant to eyes or skin. It is not genotoxic and there were no treatment-related ﬁndings up to the
limit dose or highest doses tested in the acute, short-term, two-generation reproduction or
developmental toxicity studies and or in the acute or subchronic neurotoxicity studies. Chronic
administration of the herbicide did not show any carcinogenicity potential and did not cause any
adverse effects in mice, rats or dogs, up to the highest doses tested. In summary, all studies
reviewed during USEPA registration indicate there is no concern for acute, short term, sub-chronic
or chronic dietary risk to humans from ProcellaCOR applications. USEPA labels have no restrictions
on use of treated water for drinking, swimming or ﬁshing. Representative mammalian toxicity results
are summarized below:
Parrotfeather (Myriophyllum aquaticum)
Day of in-water application

Selected Mammalian Toxicological Endpoints
Study

Results

Acute oral, rat (active and as product)

LD50 > 5,000 mg/kg

Acute dermal (active and as product)

LD50 > 5,000 mg/kg

Acute inhalation (as product)

LC50 > 5.23 mg/L

Eye irritation

None

Skin irritation

None

Chronic Toxicity/Carcinogenicity: Rats

No evidence of long term toxicity or carcinogenicity up to the
highest dose tested, 300 mg/kg bw/day
Chronic NOAEL = 300 mg/kg bw/day
2 days (left) and 11 days (right) post-treatment

Carcinogenicity: Mice

No evidence of carcinogenic potenial
NOEL/NOAEL = 1,000 mg/kg/day (M) /800 mg/kg/day (F)

Development Toxicity: Rat

No evidence of developmental toxicity up to the limit dose
Maternal NOAEL = 1,000 mg/kg/day
Litter NOAEL = 1,000 mg/kg/day

Development Toxicity: Rabbit

No evidence of developmental toxicity up to the limit dose
Maternal NOAEL = 1,000 mg/kg/day
Litter NOAEL = 1,000 mg/kg/day

2-Generation Reproduction: Rat

No evidence of reproductive toxicity up to the highest dose
tested, 300 mg/kg/day
Parental NOAEL = 300 mg/kg/day
Pup NOAEL = 300 mg/kg/day
6 weeks (left) and 10 months post treatment. Parrotfeather is controlled with desirable American pondweed
(Potamogeton nodosus) now dominant.
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Foliar applications for ﬂoating weeds

Floating heart (Nymphoides spp.)

Water hyacinth (Eichhornia crassipes)

2 weeks post

1 week post

3 weeks post

6 weeks post

6 weeks post
Water Hyacinth Control: Untreated (top), 1 week (center left), 3 weeks (center right) , 6 weeks (bottom)
after foliar application

15 weeks post
Yellow Floating Heart Control (top to bottom - Untreated, 2 weeks, 6 weeks, and 15 weeks post in-water
application)
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Foliar applications for ﬂoating weeds

Floating heart (Nymphoides spp.)

Water hyacinth (Eichhornia crassipes)

2 weeks post

1 week post

3 weeks post

6 weeks post

6 weeks post
Water Hyacinth Control: Untreated (top), 1 week (center left), 3 weeks (center right) , 6 weeks (bottom)
after foliar application

15 weeks post
Yellow Floating Heart Control (top to bottom - Untreated, 2 weeks, 6 weeks, and 15 weeks post in-water
application)
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In-water applications for submersed/ﬂoating weeds

ProcellaCOR has very low acute toxicity by oral, dermal and inhalation routes of exposure. It is not
an irritant to eyes or skin. It is not genotoxic and there were no treatment-related ﬁndings up to the
limit dose or highest doses tested in the acute, short-term, two-generation reproduction or
developmental toxicity studies and or in the acute or subchronic neurotoxicity studies. Chronic
administration of the herbicide did not show any carcinogenicity potential and did not cause any
adverse effects in mice, rats or dogs, up to the highest doses tested. In summary, all studies
reviewed during USEPA registration indicate there is no concern for acute, short term, sub-chronic
or chronic dietary risk to humans from ProcellaCOR applications. USEPA labels have no restrictions
on use of treated water for drinking, swimming or ﬁshing. Representative mammalian toxicity results
are summarized below:
Parrotfeather (Myriophyllum aquaticum)
Day of in-water application

Selected Mammalian Toxicological Endpoints
Study

Results

Acute oral, rat (active and as product)

LD50 > 5,000 mg/kg

Acute dermal (active and as product)

LD50 > 5,000 mg/kg

Acute inhalation (as product)

LC50 > 5.23 mg/L
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None
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None

Chronic Toxicity/Carcinogenicity: Rats

No evidence of long term toxicity or carcinogenicity up to the
highest dose tested, 300 mg/kg bw/day
Chronic NOAEL = 300 mg/kg bw/day
2 days (left) and 11 days (right) post-treatment

Carcinogenicity: Mice

No evidence of carcinogenic potenial
NOEL/NOAEL = 1,000 mg/kg/day (M) /800 mg/kg/day (F)

Development Toxicity: Rat

No evidence of developmental toxicity up to the limit dose
Maternal NOAEL = 1,000 mg/kg/day
Litter NOAEL = 1,000 mg/kg/day

Development Toxicity: Rabbit

No evidence of developmental toxicity up to the limit dose
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6 weeks (left) and 10 months post treatment. Parrotfeather is controlled with desirable American pondweed
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Ecological Toxicity
The herbicide is practically non-toxic to birds in acute oral, dietary, and reproduction studies. Similar
to the avian species, no toxicity was observed for mammals exposed to the herbicide in acute and
long-term studies, with endpoints set at the highest concentration tested. The herbicide exhibits no
toxicity to honey bees in either the acute oral or acute contact studies. As expected for a plant
herbicide, there is toxicity to certain sensitive terrestrial and aquatic plants.
In laboratory aquatic ecotoxicity studies, due to the low water solubility of the technical grade active
ingredient (TGAI), the highest concentration of active that could be dissolved in the test water (or
functional solubility) was approximately 40 - 60 μg/L in freshwater and 20 - 40 μg/L in saltwater. The
acute and/or chronic endpoints for freshwater and estuarine/marine ﬁsh and invertebrates are at, or

Hydrilla (Hydrilla verticillata)
Untreated hydrilla

above, the limit of functional solubility, with the exception of the mysid shrimp chronic NOEC (7.8
Injured, ‘shattering’ hydrilla (24 hours post)

ppb). It should be noted that a chronic (28-day) exposure with the herbicide is not realistic due to its
rapid degradation and also anticipated spot/partial uses for treating freshwater invasive and
nuisance vegetation. Testing shows that the herbicide is not toxic to green algae, freshwater and
saltwater diatoms, or blue-green algae. Additional evaluations indicate a lack of toxicity of the
aquatic end use product (GF-3301 or SLF-9522 – greater functional solubility than TGAI) and
metabolites up to several orders of magnitude above the typical in-water use rates of ProcellaCOR.
Table 6 below summarizes relevant aquatic ecotoxicological data for the herbicide other than
aquatic weeds. Aquatic weed control spectrum will be discussed in the next section.

Summary of Aquatic Ecotoxicology Study Results for ﬂorpyrauxifen-benzyl technical grade
active ingredient (TGAI), its metabolites, and aquatic end-use product (AEP). (Continues on next page)

Untreated hydrilla pond

Treated hydrilla pond

Study Type
Freshwater ﬁsh acute toxicity, Cold and
Warm water

Test Material
TGAI

Results
LC50 > 49 PPB
Rainbow trout
LC50 > 51.6 PPB
Fathead minnow
LC50 > 41 PPB
Common carp

AEP

LC50 >1,900 PPB
Common carp

Metabolites

LC50 > 99,400 PPB
Rainbow trout
LC50 > 1,000 PPB
LC50 > 120,000 PPB
LC50 > 90,000 PPB
LC50 > 120,000 PPB
LC50 > 10,000 PPB
Common Carp

Hydroacoustic submersed plant biovolume mapping of 20 hectare hydrilla in-water partial lake treatment Total
lake surface area = ~80 hectares. In-water application to southwest (lower right) shoreline.
Left – Pre-treatment biovolume

Right – Biovolume at 6 weeks after application after
hydrilla control. Native aquatic vegetation is dominant
following treatment

Acute toxicity estuarine and marine ﬁsh

TGAI

EC50 > 40 PPB
Sheepshead minnow
Continued on the next page
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expressed within hours to a few days after treatment, the disrupted vascular systems of sensitive
weeds lead to transition from disrupted growth to chlorosis, necrosis, and weed biomass collapse
over a several-week period.

Aquatic Weed Control Methods: Delivery, Target Weeds, Spectrum/Selectivity
ProcellaCOR can be applied at low use rates directly to water to be taken up by submersed weeds
or the roots of ﬂoating and emergent weeds. Various formulations are in development
internationally that will target effective amounts of the herbicide in the water or across an area of
application. Typical target levels following application are:
• In-water treatment

10 – 50 μg a.i. per liter

• Foliar treatment of ﬂoating or emergent weeds

30 – 60 g a.i. per hectare

Submersed Vascular Aquatic Plants Controlled: In-Water Application
Baby Tears

Micranthemum spp.

Bacopa

Bacopa spp.

Coontail

Ceratophyllum demersum

Hydrilla

Hydrilla verticillata

Hygrophila

Hygrophila polysperma

Lagarosiphon*

Lagarosiphon major

Acute toxicity freshwater amphipod

TGAI

EC50 > 41.9 PPB
Gammarus sp.

Limnophila

Limnophila sessiliﬂora

Acute toxicity estuarine and marine
mollusk

TGAI

EC50 > 24.5 PPB
Eastern oyster

Rotala

Rotala spp.

Spikerush, slender or creeping

Eleocharis baldwinii

EC50 > 1,100 PPB
Eastern oyster

Water chestnut*

Trapa spp.

Watermilfoil, Eurasian

Myriophyllum spicatum

Watermilfoil, Hybrid Eurasian

Myriophyllum spicatum X M. spp.

Watermilfoil, Variable

Myriophyllum heterophyllum

AEP

Acute toxicity estuarine and marine shrimp

Aquatic invertebrate life cycle (freshwater)

TGAI

EC50 > 26 PPB
Mysid

AEP

EC50 > 1,350 PPB

TGAI

LOAEC > 38 PPB
NOAEC = 38 PPB
Daphnia magna

Metabolite

Aquatic invertebrate life cycle (saltwater)

Whole sediment: acute freshwater
invertebrates

TGAI

TGAI

Florpyrauxifen
LOAEC = 52,900 PPB
NOAEC = 25,000 PPB
Daphnia magna
LOAEC = 13 PPB
NOAEC = 7.8 PPB
Mysid
LOAEC = 20,300 PPB
(μg/kg sediment)
NOAEC = 10,500 PPB
(μg/kg sediment)
Chironomus dilutus 10-day
Continued on the next page

Floating / Emergent Vascular Aquatic Plants Controlled: Foliar or In-Water Application
Mosquito fern

Azolla spp.

Water hyacinth

Eichhornia crassipes

Alligatorweed

Alternanthera philoxeroides

American lotus

Nelumbo lutea

Floating heart

Nymphoides spp.

Parrotfeather (emersed)

Myriophyllum aquaticum

Water pennywort

Hydrocotyle umbellata

Water primrose

Ludwigia spp.

Watershield

Brasenia schreberi

*Final use patterns in development
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(freshwater)

TGAI

LOAEC > 78.5 PPB
NOEAC = 78.5 PPB
Chironomus riparius

Aquatic algal plant growth

TGAI

EC50 > 39 PPB
Marine diatom
EC50 > 40 PPB
Freshwater diatom
EC50 > 34 PPB
Freshwater green algae

AEP

EC50 > 1,800 PPB
NOAEC = 420 PPB
Freshwater green algae

Metabolites

EC50 = 61,000 PPB
Freshwater green algae

Empirical Formula

C20H14Cl2F2N2O3

Molecular Weight

439.24

Tradename of Aquatic Use Formulations

ProcellaCOR

IUPAC Name

benzyl 4-amino-3-chloro-6-(4-chloro-2-ﬂuoro-3methoxyphenyl)-5-ﬂuoropyridine-2-carboxylate

CAS Name

2-pyridinecarboxylic acid, 4-amino-3-chloro-6-(4-chloro2-ﬂuoro-3-methoxyphenyl)-5-ﬂuoro-, phenylmethyl ester

Chemical Class

Arylpicolinate

Melting Point/Range

137.07

Density (20°C)

1.39

Water Solubility

0.015 mg/L

mussels and Paciﬁc salmon. No effects to the juvenile life stage of representative freshwater mussels

Vapor Pressure

3.2 x 10-5 Pa (2.4 x 10-7 mm Hg) @ 20 C

(two Lampsilis spp.) were noted at test rates up to 2,187 PPB ai using TEP (40x above maximum use

Octanol/Water Partition Coefﬁcient (Log Kow)

5.5 ± 0.04

EC50 > 360 PPB
EC50 > 9,900 PPB
EC50 > 5,300 PPB
EC50 = 450 PPB
Freshwater diatom
Aquatic plant growth – cyanobacteria

TGAI

EC50 > 45 PPB

Additionally, university research has shown lack of effects to sensitive freshwater fauna such as

rate) (North Carolina State University). Similarly, juvenile Chinook salmon (Oncorhynchus
tshawytscha) were not affected in tests using up to double the maximum label rate (100 PPB ai using
TEP) (University of Washington).

Herbicidal Characteristics
ProcellaCOR is a unique, growth-disrupting herbicide (HRAC Group O / WSSA Class 4) with short-exposure requirements to achieve systemic control of sensitive aquatic weeds. University research with
radiolabeled herbicide has shown strong and fast herbicide uptake, which agrees with projections
based on its physical chemistry (i.e., high Kow). As an arylpicolinate herbicide, ProcellaCOR binds
strongly and preferentially to an alternate receptor site (AFB5) in plant cells compared to other
Group 4 aquatic herbicides such as 2,4-D and triclopyr. Early symptoms of ProcellaCOR exposure
are epinastic, twisted growth and disruption of basal and lateral meristems leading to swelling of
shoot nodes/basal crown followed by abscission of leaves/leaﬂets and fragility of shoot tissue
(sometimes referenced as a ‘shattering’ effect on sensitive aquatic plants). After these symptoms are

Environmental Fate
The environmental fate of ProcellaCOR is well understood. In aerobic soil, it moderately degrades
with half-lives ranging from 2.5 to 34 days. Anaerobic soil metabolism studies show rapid
degradation with half-lives ranging from 7 to 15 days. In aerobic and anaerobic aquatic
environments, the herbicide is short lived with half-lives ranging from 4 to 6 days and 2 days,
respectively in the total water sediment system. Degradation in surface water is accelerated when
exposed to sunlight as the photolytic half-life is 0.07 days. In two outdoor aquatic dissipation
studies, water phase half-lives of 1.4 – 2.3 days were observed. With conditions similar to wetland
and marsh habitat, results from a ﬁeld dissipation study in rice paddies that incorporated
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appropriate water management practices for both wet-seeded and dry-seeded rice resulted in

Overview

aquatic-phase half-lives ranging from 0.15 to 0.79 days and soil phase half-lives ranging from 0.0037

Out of several hundred herbicide active ingredients registered around the world today, only a

to 8.1 days. The herbicide can be classiﬁed as essentially immobile based on soil Koc values ranging

handful are registered for aquatic use. With limited aquatic herbicides, management of aquatic

from 23,028 to 47,763. These properties indicate that the potential for off-site transport is low.

invasive and nuisance plants is faced with increasing challenges including more aggressive weed

Overall, ProcellaCOR’s active ingredient undergoes rapid degradation in the soil and aqueous

growth supported by a warming climate, expanding conﬂicts with human water uses, new weed

environments.

species introductions, herbicide resistance, and protection of threatened and endangered species.
New herbicide technology is much-needed to improve and sustain the long-term success of aquatic

Summary of Degradation Rates and related Physical Characteristics of Florpyrauxifen-benzyl
(ProcellaCOR active ingredient).

plant management and restoration of impaired aquatic habitats.
ProcellaCOR® Aquatic Herbicide is now available for selective management of multiple invasive

Test

Results

Aerobic soil metabolism (laboratory) @ 20°C

DT50 = 2.5 - 34 days (average 15 days)

Anaerobic soil metabolism (laboratory) @ 20°C

DT50 = 7 - 15 days (average 9.8 days)

Soil photolysis

DT50 = 49 days in summer sunlight at 30 - 50° N latitude

and multiple problematic watermilfoils (Myriophyllum spp.) including parrotfeather and

Aqueous photolysis

Sterile pH 4 buffer under xenon lamp:
DT50 = 0.07 days (summer sun at 40° N latitude)
Quantum yield, φ = 0.145
Sterile natural water under xenon lamp:
DT50 = 0.16 days (summer sun at 40° N latitude)

Eurasian watermilfoil,

and nuisance aquatic weed species. ProcellaCOR (a.i., ﬂorpyrauxifen-benzyl) has the following key
attributes:
• Systemic herbicide activity with short-exposure requirements (hours to several days) for
effective control of several major submersed plants such as hydrilla (Hydrilla verticillata)

Hydrolysis @ 25°C

pH 4 DT50 = 913 days
pH 7 DT50 = 111 days
pH 9 DT50 = 1.3 days

• Systemic, low-rate activity with in-water or foliar applications to key ﬂoating and emergent
weeds such as water hyacinth (Eichhornia crassipes) and ﬂoating hearts (Nymphoides spp.),
• Reduced Risk classiﬁcation for aquatic weed control by the US Environmental Protection
Agency (USEPA) based on its low use rates (50 – 100x lower than older aquatic herbicide
methods) and excellent human health and environmental proﬁle

Aerobic aquatic metabolism @ 20°C

DT50 = 4 - 6 days (average 5 days)

Anaerobic aquatic metabolism @ 20°C

DT50 = 2 days

Rice Paddy Field Dissipation

0.15 - 0.79 days in paddy water (average 0.3 days);
0.0037 – 8.1 days in ﬂooded paddy soil (average 3.1
days)

• The ﬁrst non-copper aquatic herbicide with short, in-water exposure requirements for weed

(similar conditions as shallow wetland aquatic uses)

Pond Aquatic Field Dissipation

DT50 = 1.4 - 2.3 days (static conditions)

• American Chemical Society/US EPA Green Chemistry Award active ingredient

Soil Sorption Coefﬁcient

KF = 130 -1474 (average = 620)
KFOC = 15,305 - 33,500 (average = 22723)
1/n = 0.90 - 1.01 (average = 0.95)
KOC = 23,028 - 47,763 (average =34200)
Kd = 272 - 1,377 (average = 831)

• No swimming or ﬁshing restrictions

control that has no USEPA restrictions for use in drinking water.

ProcellaCOR provides a new systemic mode of action for hydrilla control and its arylpicolinate
classiﬁcation represents a new category of selective herbicide for management of invasive
watermilfoils and other sensitive broadleaf aquatic weeds. ProcellaCOR shows excellent selectivity
with little to no impact to many common native aquatic plants. Its selectivity allows improved
restoration of aquatic ecosystems impacted by invasive vegetation.

For more information about ProcellaCOR Aquatic Herbicide, please visit our web site at
www.sepro.com.
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A new herbicide technology for selective control
of invasive and nuisance aquatic plants.
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Always read and follow label directions. ProcellaCOR, Prescription Dose Unit, and PDU are trademarks of SePRO Corporation.
Copyright ©2019 SePRO Corporation. New 06/07/2019.

This information is for informational purposes only and is not an offer to sell. While this product
is registered for use in the US, it is not yet approved for use in other countries.

