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Cyclobutrifluram; CAS No 1460292-16-3 USEPA PC Code: 
126002

Cyclobutrifluram is a chiral compound containing  2 stereoisomers; S, S isomer >90% and R, R isomer 
<10%. 
There is one technical product (TGAI) containing 85% active ingredient. Four end-use products are 
proposed for registration in the United States for the control of parasitic nematodes and of soil-borne and 
foliar fungal 
diseases affecting agricultural  crops (romaine lettuce, soybean, and cotton), turf, and ornamentals. 
Cyclobutrifluram is considered systemic and affects respiration through disruption of mitochondrial 
complex II by inhibition of succinate dehydrogenase.
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Ecotoxicity MRIDs
850.1010 Acute toxicity freshwater invertebrates (Daphnia sp.) – 2 studies
850.1025 Acute toxicity estuarine and marine organisms – 2 studies
850.1075 Freshwater and saltwater fish acute toxicity test – 5 studies
850.1300 Aquatic invertebrate life cycle (Daphnia sp.) – 1 study
850.1400 Freshwater and saltwater fish early-life stage – 2 studies
850.1735 Whole sediment: acute freshwater invertebrates (Hyalella azteca, 
Chironomus dilutus) – 2 studies
850.1740 Whole sediment: acute marine invertebrates (L. plumulosus) – 1 study
850.2100 Avian oral toxicity – 3 studies
850.2200 Avian dietary toxicity – 2 studies
850.2300 Avian reproduction – 2 studies
850.3020 and Non-guideline OECD 213 & 214 Honey bee adult acute contact and oral 
Toxicity – 1 study



Ecotoxicity MRIDs
Non-guideline OECD 237 Honey bee larval acute oral toxicity – 1 study
Non-guideline OECD 239 Honey bee larval chronic oral toxicity – 1 study
Non-guideline OECD 245 Honey bee adult chronic oral toxicity – 1 study
Non-Guideline Earthworm toxicity – Sublethal Reproduction – 3 studies
Non-Guideline Earthworm Acute toxicity – 1 study
850.4100 Terrestrial plant toxicity (seedling emergence) – 1 study
850.4150 Terrestrial plant toxicity (vegetative vigor) – 1 study
850.4400 Aquatic plant toxicity (Lemna spp.) – 1 study
850.4500 Algal toxicity – 4 studies
850.4550 Cyanobacteria toxicity (Anabaena flos-aquae) – 1 study
Additional Non-Guideline Studies – 4 studies (parasitic wasp Aphidius Rhopalosiphi, 
Predatory Mites Typhlodromus pyri and Hypoaspis aculeifer, Benthic Invertebrates)



Environmental Fate MIRDs
835.1230 Leaching and Adsorption/Desorption – 4 studies
835.2120 Hydrolysis – 1 study
835.2240 Photodegradation in Water – 1 study
835.2410 Photodegradation on Soil – 1 study
835.4100 Aerobic Soil Metabolism – 4 studies
835.4200 Anaerobic Soil Metabolism – 1 study
835.4300 Aerobic Aquatic Metabolism  - 1 study
835.4400 Anaerobic Aquatic Metabolism – 1 study
835.6100 Terrestrial Field Dissipation – 6 studies
850.1730 Fish Bioconcentration Study  - 1 study
850.6100 Environmental Chemistry Methods and Associated Independent 

Laboratory Validation – 12 studies
860.1380 STOR (Storage Stability) – 1 study



Table 1-1. Summary of Risk Quotients for Taxonomic 
Groups from Proposed Uses of Cyclobutrifluram 









Table 2-1. Summary of the Maximum Labeled Use Patterns for 
Cyclobutrifluram





Table 2.2 List of the Models Used to Assess Risk
1 Sediment analysis is recommended when the soil-water distribution 
coefficient (Kd) ≥50-L/kg-soil; the log KOW≥3; or the KOC ≥ 1000 
L/kg-organic carbon. Analysis of risk in sediment from exposure in pore 
water may also occur if aquatic invertebrates are particularly sensitive, 
as it is expected that RQs will exceed LOCs even if the sediment is not 
the primary exposure media. 

2 The Pesticide in Water Calculator (PWC) is a Graphic User Interface 
(GUI) that estimates pesticide concentration in water using the 
Pesticide Root Zone Model (PRZM) and the Variable Volume Water 
Model (VVWM). 

3 The Terrestrial Residue Exposure (T-REX) Model is used to estimate 
pesticide concentration on avian, mammalian, and listed terrestrial 
invertebrate food items. For liquid applications to bare soil, arthropod 
and seed residues estimated from the Kenaga nomogram are possible 
dietary exposure routes on the field and foliar residues estimate 
exposure adjacent to the field and that may occur with spray drift. 

4 The KOW based Aquatic Bioaccumulation Model (KABAM) is used to 
estimate exposure to terrestrial animals that may consume aquatic 
organisms when a chemical has the potential to bioconcentrate or 
bioaccumulate. The general triggers for running this model are that: the 
pesticide is a non-ionic, organic chemical; the Log KOW value is 
between 3 and 8; and the pesticide has the potential to reach aquatic 
habitats. 

5 The Plant Assessment Tool (PAT) is a mechanistic model that 
incorporates environmental fate and transport data to estimate 
pesticide concentrations in terrestrial, wetland, and aquatic plant 
habitats. PAT uses exposure estimates generated in the Pesticide in 
Water Calculator (PWC) version 2.001 and spray drift estimates from 
AgDRIFT® to calculate terrestrial, wetland, and aquatic exposures and 
risk quotients. 





The Kenaga nomogram (based on 
research by Eugene Kenega at Dow 
Chemical - now Corteva 
Agriscience) was developed by the 
U.S. EPA in the mid 1970s and has 
since been used prior to the 
registration of a pesticide to estimate 
the maximum potential pesticide 
residue level on plant material in the 
food chain of wildlife.



Table 3-1. Physical and Chemical Properties for Cyclobutrifluram 



Table 3-2. Summary of Environmental Degradation Data for 
Cyclobutrifluram







Table 3-3. Fate of Cyclobutrifluram in Field Dissipation Studies





Proposed Metabolic Pathway of Cyclobutrifluram in 
Soil. 

Nature of the residue:
Which metabolites/

degradates of 
toxicological concern?



Schematic of the Photolytic Pathway of 
Cyclobutrifluram 



Table 3-4. Aquatic Animal Toxicity Endpoints for 
Cyclobutrifluram







Table 3-5. Terrestrial Animal Toxicity Endpoints for 
Cyclobutrifluram





Table 3-6. Aquatic Plant Toxicity Endpoints for Cyclobutrifluram



Table 3-7. Terrestrial Plant Toxicity Endpoints for 
Cyclobutrifluram



Table 3-11. Surface Water EECs for Cyclobutrifluram (using PWC version 
2.001)



Table 3-12. Acute and Chronic Aquatic Vertebrate Risk Quotients



Table 3-13. Acute and Chronic Aquatic Invertebrate (Water-Column) Risk 
Quotients



Table 3-14. Aquatic Invertebrate (Sediment) Risk Quotients



Table 3-15. Avian and Mammalian Dose-Based Estimated 
Environmental Concentrations (EECs) and mg a.i./ft2 EECs for 
Cyclobutrifluram Seed Uses



Table 3-16. Acute Dose-Based, LD50/ft2 based and Chronic dose-based RQs for 
Birds and Mammals Exposed to Cyclobutrifluram Treated Seed



Table 3-17. Summary of Dietary2 and Dose-based3 EECs as Food 
Residues for Birds, Reptiles, Terrestrial-Phase Amphibians and 

Mammals4

2(mg a.i./kg-diet), 3(mg a.i./kg-bw), 4(T-REX v. 1.5.2, Upper Bound 
Kenaga)



Table 3-20. Acute and Chronic RQ values for Birds, Reptiles, and Terrestrial-Phase 
Amphibians  from Labeled Uses of Cyclobutrifluram (T-REX v. 1.5.2, Upper Bound 

Kenaga)



Table 3-21. Chronic RQ values for Mammals from Labeled Uses 
of Cyclobutrifluram (T-REX v. 1.5.2, Upper Bound Kenaga)



Table 3-22. Acute and Chronic Risk Quotient (RQ) Values for Birds and Mammals 
Consuming Aquatic Prey that has Bioaccumulated Cyclobutrifluram based on the 
Maximum Exposure Scenario (TN Nursery) using the Kow [based] Aquatic 
Bioaccumulation Model (KABAM).



Table 3-23. Summary of Information on the Attractiveness of 
Registered Use Patterns for Cyclobutrifluram to Bees1

1USDA. 2018. Attractiveness of Agricultural Crops to Pollinating Bees for the Collection of Nectar and/or 
Pollen. Available at: 
https://www.usda.gov/sites/default/files/documents/Attractiveness-of-Agriculture-Crops-to-Pollinating-Be
es-Report-FINAL-Web-Version-Jan-3-2018.pdf



Table 3-24. Default Tier I Adult, Acute Contact Risk Quotients for Honey 
Bees Foraging on Crops Treated with Cyclobutrifluram from BeeRex (ver. 
1.0)

On the basis of acute contact exposure to adult honey bees, RQs could not be calculated 
due to the adult honey bee contact study resulting in a non-definitive endpoint due to lack of 
significant toxicity within the study.



Table 3-25. Tier 1 (Default) Oral Risk Quotients for Adult Nectar Forager 
and Larval Worker Honey Bees from BeeRex (ver. 1.0)



Table 3-26. AgDRIFT™ Off-Field Risk Estimates for 
Cyclobutrifluram.



Table 3-27. Non-Target Terrestrial Invertebrates



(TGAI) Technical Grade Active Ingredient
(TEP)  Typical End-Use Product 
(SC)    Suspension Concentrate 
(FS)    Flowable Soluble for seed 
treatment



Table 3-28. Estimated Environmental Cyclobutrifluram Concentrations for Soil 
Organisms.



Table 3-31. Dietary-Based Toxicity Endpoints for Honey Bees



Conclusions
• Given cyclobutrifluram’s proposed uses and environmental fate properties, 

there is a likelihood of exposure to non-target terrestrial and/or aquatic 
organisms. 

• The risk of chronic exposure is increased by persistence of parent shown 
in laboratory studies and by carry over of residues from year to year in field 
dissipation studies. 

• When used in accordance with the label, such exposure may result in 
adverse effects upon the survival, growth, and reproduction of non-target 
terrestrial and aquatic organisms.



Conclusions
• There is a potential for direct adverse effects to non-target non-listed and 

listed mammals from chronic exposure to cyclobutrifluram as a result of 
proposed seed treatment uses. 

• There is also potential dietary risk to non-listed and listed terrestrial 
invertebrates if exposed to cyclobutrifluram at application rates proposed 
for turfgrass or ornamentals (listed species only) on the product label. 

• Potential risk to honey bees (and non-listed terrestrial invertebrates) is not 
expected to be of concern, as label language restricting application of the 
product when flowering plants are present minimizes the potential for 
honey bee dietary exposures to cyclobutrifluram. 
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