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Executive Summary
The applicant Syngenta Crop Protection Limited submitted an application on 4 December 2018. The purpose
of this application is to amend the maximum application limit, both application rate and number of
applications to ryegrass seed crops for Moddus Evo (HSR100976). It was given Application Number
APP203771 and was formally received on 28 January 2019 as an externally modified application.
The proposed classification of Moddus Evo is flammable liquid (3.1D), acute toxicity (oral) 6.1E, acute
toxicity (inhalation) 6.1E, eye irritancy/corrosivity (6.4A), slightly harmful to aquatic organisms (9.1D) and
harmful to terrestrial vertebrates (9.3C).
It is considered that with the proposed amendment to the controls currently applicable to Moddus Evo, there
is potential for significant exposure to people and the environment during its use phase. As such, quantitative
risk assessments have been undertaken to understand the likely exposures to the substance under the use
conditions proposed by the applicant, using the endpoint data available and the standard risk assessment
methodologies used by the EPA). Predicted operator exposures to trinexapac-ethyl are below the AOEL for
each use pattern, even without the use of PPE. However, it is recommended that PPE (gloves and goggles)
be used when mixing and loading the substance to protect against the potential eye irritation effects of the
substance. Predicted exposures to trinexapac-ethyl for workers re-entering for purposes of scouting,
irrigation, and weeding where Moddus Evo has been applied are below the AOEL and no re-entry control is
necessary to reduce worker exposure to below the AOEL. Estimated bystander exposure to trinexapac-ethyl
is below the AOEL for both application methods so no buffer zone is required.
It is considered that the risks to the environment from the proposed use of Moddus Evo at the higher
application rate proposed by the applicant are acceptable with the controls that currently apply to the
substance and provided that the substance only be applied via ground-based methods. The application rate
control and the restriction to ground-based application only should appear on the product label, according to
the requirements of the Labelling Notice. It is considered that the risks to human health and the environment
from the use of Moddus Evo at the higher application rate proposed by the applicant are acceptable with the
controls that currently apply to the substance and provided that the substance only be applied via groundbased methods. The application rate control and the restriction to ground-based application only should
appear on the product label, according to the requirements of the Labelling Notice.
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1. Introduction/Background
1.1.

The purpose of this application is to amend the maximum application limit, both application rate and
number of applications to ryegrass seed crops for Moddus Evo (HSR100976). One of the current
controls applicable to HSR100976 is the following: “This substance must not be applied at application
rates exceeding 800 ml/ha (equivalent to 200 g trinexapac-ethyl/ha), with a maximum of one
application per season”. Moddus Evo is currently used as a plant growth regulator on ryegrass, wheat,
barley, and oat crops.

1.2.

The applicant would like to introduce changes in the use pattern of Moddus Evo (see Table 3), that
would require a revision of this current control (both maximum application rate and number of
applications) to the following:


up to to 600 g trinexapac-ethyl/ha once per season, and



application of 200 g trinexapac-ethyl/ha up to twice per season

1.3.

Moddus Evo contains the active ingredient trinexapac-ethyl at 250 g/L, plus other components.

1.4.

Details about the use pattern of Moddus Evo and the regulatory status of trinexapac-ethyl can be
found in Appendix A.

1.5.

It is considered that with the proposed amendment to the controls currently applicable to Moddus Evo,
there is potential for significant exposure to people and the environment during its use phase. As such,
quantitative risk assessments have been undertaken to understand the likely exposures to the
substance under the use conditions proposed by the applicant, using the endpoint data available and
the standard risk assessment methodologies used by the EPA. Full context related to the risk
assessment of Moddus Evo is given in section 3.

1.6.

The applicant has confirmed they have access to the studies conducted with trinexapac-ethyl and
Moddus Evo. The original study reports have been provided.

1.7.

Environmental Fate properties of trinexapac-ethyl have been reported in Appendix B.

1.8.

Ecotoxicological properties of Moddus Evo and trinexapac-ethyl have been reported in Appendix C.

1.9.

Hazard properties and classification determination of Moddus Evo and trinexapac-ethyl derived from
their properties can be found in Appendix D.

1.10. Mammalian toxicological data have subsequently been used to generate human health risk
assessment and this is detailed in Appendix F.
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1.11. Environmental fate, ecotoxicological and other relevant data have subsequently been used to
generate environmental risk assessment and this is detailed in Appendix F. Relevant study summaries
can be found in Appendix G.
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2. Hazardous properties
Hazard classification of trinexapac-ethyl
2.1.

The hazard classifications proposed for trinexapac-ethyl is outlined in Table 1.The new terrestrial
vertebrate ecotoxicity (9.3C) classification is based on new information provided by the applicant.

Table 1: Proposed classification for trinexapac-ethyl

2.2.

Hazard endpoint

Classification

Acute toxicity (oral)

6.1E

Aquatic ecotoxicity

9.1A

Terrestrial vertebrate ecotoxicity

9.3C

Trinexapac-ethyl is of relatively low acute toxicity in mammals and should be classified 6.1E for acute
oral toxicity. It is not a skin or eye irritant or a contact sensitizer. Trinexapac-ethyl was found not to be
genotoxic, and does not cause reproductive or developmental toxicity.

2.3.

Trinexapac-ethyl is also very ecotoxic to the aquatic environment (9.1A) and harmful to terrestrial
vertebrates (9.3C).

2.4.

Based on the available information the EPA considers that the 9.2 classification does not apply
totrinexapac-ethyl. Trinexapac-ethyl currently has a 9.2D classification which applies to the active
ingredient and approved formulations. This classification should be reviewed.

2.5.

Trinexapac-ethyl is not toxic to terrestrial invertebrates.

Hazard classification of Moddus Evo
2.6.

The hazard classifications of Moddus Evo determined by the EPA are 6.1E for acute oral and
inhalation toxicity, and 6.4A for eye irritation (Table 2). The human health hazard classifications of
Moddus Evo were not reviewed as this reassessment only involved a change in the application rate.
The ecotoxicology hazard classifications were, however, reviewed based on new studies provided by
the applicant.
Table 2: Hazard classification of Moddus Evo
Hazard

EPA classification

Flammable liquid

3.1D

Acute toxicity (oral)

6.1E

Acute toxicity (inhalation)

6.1E
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Hazard

2.7.

EPA classification

Eye irritancy/corrosivity

6.4A

Aquatic ecotoxicity

9.1D

Terrestrial vertebrate ecotoxicity

9.3C

Mammalian toxicity studies with Moddus Evo indicate that the substance is of low acute toxicity and
should be classified 6.1E for both acute oral and inhalation toxicity, and 6.4A for eye irritation. Based
on test data for the formulation and mixture rules, Moddus Evo should also be classified 9.1D and
9.3C but does not require classification as toxic to soil organisms or invertebrates.

3. Risk assessment context
3.1.

It is considered that with the proposed amendment to the controls currently applicable to Moddus Evo,
there is potential for significant exposure to people and the environment during its use phase. As such,
quantitative risk assessments have been undertaken to understand the likely exposures to the
substance under the use conditions proposed by the applicant, using the endpoint data available and
the standard risk assessment methodologies used by the EPA (EPA 2018).

3.2.

During the importation, manufacture, transportation, storage and disposal of this substance, it is
expected that the proposed controls and other legislative requirements will sufficiently mitigate risks to
a negligible level. This assessment takes into account the existing EPA Notices around packaging,
identification and disposal of hazardous substances. In addition, the Land Transport Rule 45001, Civil
Aviation Act 1990, Maritime Transport Act 1994 and New Zealand’s Health and Safety at Work (HSW)
requirements all have provisions for the safe management of hazardous substances.

4. Human health risk assessment
4.1.

The risks (from the use of trinexapac-ethyl are considered as a proxy for Moddus Evo) on users and
operators of the substance, re-entry workers and bystanders. Full details can be found in Appendix E:
Human health risk assessment.

4.2.

Operator exposure: Predicted operator exposures to trinexapac-ethyl are below the AOEL for each
use pattern, even without the use of PPE. Therefore operator exposures are not expected to result in
adverse health effects. .

4.3.

The quantitative risk assessment indicates that PPE is not required to ensure that exposures are
below the AOEL. Further, the human health hazard classifications of the substance do not trigger any
specific PPE requirements. However, there are obligations under the Health and Safety at Work
(Hazardous Substances) Regulations 2017 (HSW (HS) Regulations) to ensure equipment is
appropriate (Regulations 13.7) and any duties of the Person Conducting a Business or Undertaking
(PCBU) to provide personal protective equipment under the HSW General Risk and Workplace
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Management (HSW (GRWM)) Regulations 2016 to ensure risks to the health and safety of workers is
minimized.
4.4.

Therefore it is recommended that PPE (gloves and goggles) be used when mixing and loading the
substance to protect against the potential eye irritation effects of the substance.

4.5.

Worker re-entry:
Moddus Evo is applied to ryegrass seed crops to promote seed yield and control lodging. This enduse would not dictate a need for workers to be exposed in any significant manner through foliar
exposure. Predicted exposures to trinexapac-ethyl for workers re-entering for purposes of scouting,
irrigation, and weeding where Moddus Evo has been applied are below the AOEL and no re-entry
control is necessary to reduce worker exposure to below the AOEL.

4.6.

Bystanders:
Estimated bystander exposure to trinexapac-ethyl is below the AOEL for both application methods so
no buffer zone is required.

4.7.

Impurities: The control limiting the amount of toluene in the active ingredient to being less than 0.3 %
is also still appropriate.

4.8.

Overall human health conclusion:
Predicted operator exposures to trinexapac-ethyl are below the AOEL for each use pattern, even
without the use of PPE. However, it is recommended that PPE (gloves and goggles) be used when
mixing and loading the substance to protect against the potential eye irritation effects of the
substance. Predicted exposures to trinexapac-ethyl for workers re-entering for purposes of scouting,
irrigation, and weeding where Moddus Evo has been applied are below the AOEL and no re-entry
control is necessary to reduce worker exposure to below the AOEL. Estimated bystander exposure to
trinexapac-ethyl is below the AOEL for both application methods so no buffer zone is required.

5. Environmental risk assessment
5.1.

The risks to a range of environmental receptors from the use of trinexapac-ethyl are considered as a
proxy for the risks from Moddus Evo. Full details can be found in Appendix F.

5.2.

Aquatic environment: Predicted exposures concentrations of trinexapac-ethyl, applied as the
formulated product Moddus Evo resulted in calculated RQs below the LOC for the aquatic
environment. No additional controls are necessary.

5.3.

Groundwater: For trinexapac-ethyl the concentration is below the 0.1 µg/L trigger level set by the
European regulators. Therefore, the risks are considered below the LOC.

5.4.

Sediment: The RQ for sediment-dwelling organisms is below the LOC. The risk to sediment-dwelling
organisms resulting from the application of Moddus Evo is therefore considered acceptable.
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5.5.

Soil organisms: Acute and chronic risks to soil organisms applicable to trinexapac-ethyl following the
application of Moddus Evo are considered below the LOC.

5.6.

Non-target plants: RQs to non-target plants calculated for trinexapac-ethyl when applied to cereals
as the formulated product Moddus Evo are below the LOC, and any risks are negligible.

5.7.

Birds: Toxicity Exposure Ratio (TER values for birds calculated for trinexapac-ethyl when applied to
cereals as the formulated product Moddus Evo are below the LOC, and any risks are negligible

5.8.

Pollinators: The risks to pollinators are below the LOC and any risks are negligible.

5.9.

Non-target arthropods: Risks to non-target arthropods are below the LOC for both off-field and infield.

5.10. Overall ecological risk assessment conclusion: It is considered that the risks to the environment
from the proposed use of Moddus Evo at the higher application rate proposed by the applicant are
acceptable with the controls that currently apply to the substance and provided that the substance only
be applied via ground-based methods. The application rate control and the restriction to ground-based
application only should appear on the product label, according to the requirements of the Labelling
Notice.

6. Proposed controls
6.1.

It is considered that the risks to human health and the environment from the use of Moddus Evo at
the higher application rate proposed by the applicant are acceptable with the controls that currently
apply to the substance and provided that the substance only be applied via ground-based methods.
The application rate control and the restriction to ground-based application only should appear on the
product label, according to the requirements of the Labelling Notice.
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Appendix A: Use pattern and mode of action
Use pattern and mode of action
Use pattern
The applicant seeks approval to amend the maximum application limit by increasing both the application rate
and / or number of applications to ryegrass seed crops.
The substance is a liquid dispersible concentrate which is diluted in water (150 – 400 litres of water per
hectare (ha)).
The applicant seeks to have the substance approved for ground-based application. Application will be at the
rate of 0.1 – 0.6 kg/ha of active ingredient, with a maximum frequency of either one application at a
maximum concentration rate of 600 g/ha, or two applications at 200 g/ha with the minimum number of days
between applications dependent on weather conditions and crop growth. More details on the reassessed
application rates for Moddus Evo are given in Table 3.

Mode of Action
Trinexapac-ethyl inhibits gibberellin synthesis and thus slows plant growth. The reduction in cell elongation
leads to thicker stronger stems that help in maintaining a more vertical posture. By preventing plants from
falling horizontally (also called lodging) seed harvests are enhanced.
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Table 3: List of intended uses for Moddus Evo
Crop
and/or
situation
(a)

Use
pattern
(b)

Ryegrass
seed
crops

F

Pests or
group of
pests
controlled
(c)

Plant growth
regulator: to
promote
seed yield
by
increasing
seed set
Split
application
to promote
seed yield
and control
lodging

a
b
c
d
e
f
g
h
i
j
k
l

Mixture
Type (df)

Application
Conc of
ai (g)

Method and
kind (h-i)

Application rate per treatment
Growth
stage &
season
(j)

Number
Min max
(k)

Interval
between
applications
– days
(minimum)

kg ai/hL
min max

water L/ha
min max

0.025 – 0.133

DC

250 g/L

Overall
paddock
spraying
using
conventional
ground
spraying
equipment

kg ai/ha
max

Remarks
(l)

0.1 – 0.2

Product
rate: 400 –
800 ml/ha

0.4 – 0.6

Product
rate: 1600
– 2400
ml/ha

0.2

Product
rate: 800
ml/ha x 2
application
s

GS31-32
1

NA
0.1 – 0.4
150 - 400

1st:
GS31-32
2
2nd:
GS33

Depends on
weather
conditions
and crop
growth

0.05 – 0.133

Where relevant, the use situation should be described (eg fumigation of soil)
Outdoor or field use (F), glasshouse application (G) or indoor application (I).
eg biting and sucking insects, soil borne insects, foliar fungi, weeds
eg wettable powder (WP), emulsifiable concentrate (EC), granule (GR), dispersible concentrate (DC)
CropLife international, 2008. Technical Monograph no 2, 6th edition. Catalogue of pesticide formulation types and international coding system
All abbreviations used must be explained
g/kg or g/l or others
Method, eg high volume spraying, low volume spraying, spreading, dusting, drench, aerial, etc
Kind, eg overall, broadcast, aerial spraying, row, individual plant, between the plant - type of equipment used must be indicated. If spraying include droplet size spectrum
growth stage at last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell (ISBN 3-8263-3152-4), including where relevant, information on season at time of application
Indicate the minimum and maximum number of application possible under practical conditions of use
Remarks may include: Extent of use/economic importance/restriction

JULY/ 2019

Page 14 of 72
Science memo for application to reassess Moddus Evo (APP203771)

Appendix B: Environmental fate
For the purpose of this risk assessment the EPA has compared the environmental fate values used by the
applicant to those which the EPA has in its internal substance database.

Table 4: Environmental fate parameters used in the risk assessment
Parameter

Koc (ml/g)

Applicant value

EPA
substance
database
value

Comments

143 (lowest value from a
non-sandy soil)
279 (mean)

ND

Applicant’s values are consistent with those reported by
EFSA, however, the EPA would use a value of 59.5 which is
appropriate for sandy loam (which is not considered a sand
soil in Generic Estimated Environmental Concentration
(GENEEC)).

Aerobic soil DT50
(days)

1 day

1 day

Typically the EPA use the 80th percentile value from at least
four soils for risk assessment purposes. Having reviewed the
DAR for trinexapac-ethyl all DT50 values are less than 1 day,
hence using a value of 1 day is conservative.

Hydrolysis DT50
(days)

Stable

DT50 = 455
days

Aerobic aquatic
DT50 (in dark,
days, mean)

4.5

3.9-5.5 days

Aqueous
photolysis DT50
(days – sterile
pond water)

15.3

Water solubility
(ppm)

21.1 ppm

Log Kow

-0.29

The EPA has used the most conservative value (5.5 days)
for risk assessment

2.6 days

Applicant has used a more conservative value than in the
EPA database. The difference appears to be due to the
applicant correcting for the amount of sunlight. The EPA has
also used the more conservative value for risk assessment.

2100 mg/L

Applicant appears to have used the wrong units for the
GENEEC modelling input table.

2.44

Applicant’s value is consistent with the EFSA review. Note
that the conclusion that the active ingredient is not
bioaccumulative is the same using both sets of values.

Steady state BCF,
Bluegill sunfish
(whole fish)

6.0 with rapid depuration
(<1% residues by 7 days)

ND
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Appendix C: Ecotoxicity
Unless otherwise noted, all studies were conducted according to Good Laboratory Practice (GLP) and were
fully compliant with all requirements of the standard international test methods used.

Executive summaries and list of endpoints
The applicant has provided their own risk assessment and provided the EPA with a list of endpoints. The
EPA has compared these to the values on the EPA substance database and unless otherwise noted used
the most conservative value for risk assessment. For endpoints which the EPA did not have values for the
EPA requested the original studies. These studies are summarised in Appendix G. Note that some of these
studies have been summarised in the review by the European regulators in the Draft Assessment Report
(DAR) (EC 2005). In cases where the EPA accepts the summary and the assessment of the European Union
(EU) regulator the studies have not been summarised again. The studies use codes to describe the
substances that were tested. These codes are listed below.


A17600C - Moddus Evo



A7725M - an emulsifiable concentrate with the same amount of active ingredient as Moddus Evo



A8587F - a micro-emulsion with the same amount of active ingredient



CGA 163935 – Trinexapac-ethyl technical



CGA 179500 - Trinexapac acid (major metabolite)

Aquatic toxicity
Table 5 contains the acute and chronic aquatic toxicity test results for the active ingredient trinexapac-ethyl,
and Table 6 contains the acute and chronic aquatic toxicity test results for the formulated product Moddus
Evo. Values in bold are those used for the risk assessment. Underlined values are those used to determine
the classification.
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Table 5: Summary of aquatic toxicity data for trinexapac-ethyl

Test species

Test type and
duration

Applicant endpoint value mg
ai/L

Fish

EPA substance database mg
ai/L

Comments

Acute

Rainbow trout, Oncorhynchus
mykiss

68

65.7

-

Channel catfish, Ictalurus
punctatus

35

35

-

57

57

-

Bluegill sunfish, Lepomis
macrochirus

>130

>130

-

Sheepshead minnow, Cyprinodon
variegatus

180

180

-

0.41

-

>142

>142.5

-

6.5

6.5

-

Carp, Cyprinus carpio

96-hr LC50

Fish
Fathead minnow, Pimephales
promelas

Chronic
35-d, ELS,
Flow-through,
NOEC

0.41

Invertebrates

Acute

Daphnia magna

48-hr EC50

Mysidopsis bahia (syn.
Americamysis bahia)

96-hr EC50
Chronic
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Daphnia magna

21-d
reproduction

2.4

2.4

-

Eastern oyster, Crassostrea
virginica

96-hr shell
deposition EC50

89

>89

-

96-hr ErC50

24.5

EC50 <1.4 (no further
information available)

EPA database values from the
US EPA ecotoxicology
database

96-hr EyC50

14.3

EC50 <1.4 (no further
information available)

EPA database values from the
US EPA ecotoxicology
database

72-hr ErC50

27

EC50 <1.4 (no further
information available)

EPA database values from the
US EPA ecotoxicology
database

72-hr EyC50

60

EC50 <1.4 (no further
information available)

EPA database values from the
US EPA ecotoxicology
database

96-hr EbC50

26.4

EC50 = 0.35 (5-day)

EPA database values from the
US EPA ecotoxicology
database

96-hr ErC50

25.7

EC50 = 0.35 (5-day)

EPA database values from the
US EPA ecotoxicology
database

7-d EbC50

8.8

EC50 = 0.19 (14-day) frond
number measured

EPA database values from the
US EPA ecotoxicology
database. Although this value
was not used in the EFSA peer
review in 2005, the EPA note
that 0.19 mg/L was used in a

Algae and aquatic macrophytes
Green alga, Pseudokirchneriella
subcapitata

Blue-green algae, Anabaena flosaquae

Duck weed, Lemna gibba
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review by the UK in 2013 (EC
2013).Consequently the EPA
has used the conservative
value in the EPA database in
the initial risk assessment.
The EPA also note that the
applicant has based their risk
assessment on the EbC50 which
is a conservative approach
since the ErC50 will be higher
and is preferentially used for
risk assessment.
Diatom, Skeletonema costatum

96-h EC50

18

MAY/ 2019
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Table 6: Summary of aquatic toxicity data for Moddus Evo
Test substance
Test species

Test type and
duration

Applicant endpoint mg ai/L

Fish
Rainbow trout, Oncorhynchus mykiss

Acute
96-hr LC50

35

Invertebrates
Daphnia magna

EPA substance
database mg ai/L

35
Acute

48-hr EC50

80

80

68

68

>100

>100

Algae and aquatic macrophytes
Green alga, Pseudokirchneriella
subcapitata

72-hr ErC50

Duckweed, Lemna gibba

7-d EC50
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Metabolites
Trinexapac acid
The above values in Table 6 relate to trinexapac-ethyl. This a precursor to the metabolite trinexapac-acid
which is assumed to be the biologically active compound. In their risk assessment the applicant has stated
that the parent compound degrades to the metabolite trinexapac-acid, reaching maximum levels of 83% in
water and 64% in water sediment systems.
The ecotoxicity information for trinexapac-acid for Lemna gibba (the most sensitive organism) is listed in
Table 7). This endpoint is higher than the values for the trinexapac-ethyl used in the EPA risk assessment,
hence there is no requirement to carry out a further risk assessment for the acid, since the risks are lower
than for the ethyl.
It should be clarified that although the study durations are different (14 days for the study on the parent
trinexapac-ethyl and 7 days for the study on trinexapac-acid), the Predicted Environmental Concentration
(PEC) value that would be selected for risk assessment from GENEEC2 for trinexapac-ethyl would be the
same (a 4-day average) hence the overall conclusion that no risk assessment is required for the acid is the
same. Trinexapac-acid is the only metabolite formed at over 10% in water and water/sediment system
according to the EFSA peer review (EFSA 2018) and the UK regulator reviews (EC 2013).
Table 7: Summary of aquatic toxicity data for trinexapac-acid
Test Species

Lemna gibba

Substance

Trinexapac acid
(99.5% w/w)

Test
duration
(days)

7

Endpoint

Reference

EyC50 =
1.22 mg
ai/L)

Appendix G: Study No
TLA12311

ErC50 =
21.1 mg
ai/L
NOEC <
0.32 mg
ai/L
(frond
number,
nominal)
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General conclusion about aquatic toxicity
Trinexapac-ethyl triggers 9.1A Hazardous Substances & New Organisms (HSNO) classification based on the
toxicity to aquatic plants and algae. Moddus Evo triggers a 9.1D classification based on its toxicity to fish,
crustaceans and algae.

Soil toxicity
Table 8 contains the acute and chronic soil toxicity test results for the active ingredient trinexapac-ethyl.
Table 9 contains the acute and chronic soil toxicity test results for the formulated product Moddus Evo.
Values in bold are those used for the risk assessment.
Underlined values are those used to determine the classification.
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Table 8: Summary of soil toxicity data for trinexapac-ethyl

Test species

Test type and
duration

Applicant endpoint

EPA substance
database value

Comment

Earthworm, Eisenia fetida

Acute, 14-d LC50

>93 mg/kg soil

>93.1 mg/kg soil

Reproduction, 8 week

309 mg A8589F/kg soil
(equivalent to 81.3 mg
ai/kg)

ND

Chronic data not
considered necessary
by EFSA based on the
acute risk
assessment.

Springtail, Folsomia candida

Reproduction 28-d

95 mg A8589F/kg soil
(equivalent to 25 mg
ai/kg)

ND

No values were
reported in the EFSA
review.

Soil mite, Hypoaspis aculeifer

Reproduction, 14-d

95 mg/kg soil
(equivalent to 25 mg
ai/kg)

ND

Vegetative vigour, 21
days

>760 g ai/ha (7-day
ErC50)

EC25 = 299 g
ai/ha (based on
carrot dry weight
(dw))

Terrestrial plants
Six dicot and four monocot crop
species

Foliar application to
seedling plants

From the EFSA review
the lowest NOEC is
0.024 kg ai/ha for
cucumber weight.
Note that the EPA has
used a more
conservative value for
risk assessment
based on new
information.
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Test species

Test type and
duration

Applicant endpoint

EPA substance
database value

Seedling emergence, 21
days

>840 g ai/ha (21-day
ER50)

>841 g/ha
(seeding
emergence)

Seedling germination, 10
species 7 d ER50

>760 g ai/ha (21-day
ER50)

ND

Nitrogen mineralisation,
28 days

No effect at application
rates of 6 kg ai/ha
(equivalent to 8 mg/kg
soil)

ND

Carbon mineralisation, 28
days

No effect at application
rates of 6 kg ai/ha
(equivalent to 8 mg/kg
soil)

ND

Application to soil surface

Soil microbial function
Soil microflora

Comment
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Table 9: Summary of soil toxicity data for Moddus Evo

Test species

Test type and
duration

Applicant endpoint mg ai/L

EPA substance
database endpoint mg
ai/L

Earthworm, Eisenia fetida

Acute, 14-d LC50

>1000 mg/kg soil

>1000 mg/kg soil

Vegetative vigour, 21
days

ER50 = 1200 ml product/ha which is equivalent to 300 g
ai/ha
NOER = 75 ml/ha (18.75 g ai/ha) (based on plant height
for cucumber and cabbage)1

ND

600 ml/ha (1 species)

ND

Terrestrial plants
Six dicot and four monocot crop
species

Foliar application to
seedling plants
Seedling emergence, 21
days
Application to soil surface

1

Note that the applicant did not carry out a threatened species risk assessment (so did not use the NOER), however, this has been carried out by the

EPA
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General conclusion about soil toxicity
Based on the information reviewed here, trinexapac-ethyl does not trigger the HSNO thresholds for
toxicity to the soil environment based on the data available. The substance does have a 9.2D
classification on the EPA substance database based on data from the UK 1995 Pesticides Safety
Directorate. The studies referenced in the substance database are based on studies which lasted
longer than 14 days. Consequently the EPA consider that the classification of trinexapac-ethyl should
be changed so that the 9.2 classification does not apply.
Moddus Evo does not trigger the HSNO thresholds for toxicity to the soil environment based on the
data available.
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Terrestrial vertebrate toxicity
Table 10 contains the acute and chronic avian toxicity test results for the active ingredient trinexapacethyl.
Table 10: Summary of terrestrial vertebrate toxicity data for trinexapac-ethyl

Test species

Bobwhite quail,
Colinus
virginianus

Test type
and
duration

Applicant
endpoint

EPA substance
database

Acute oral
LD50

>2250 mg/kg bw

ND

8-d dietary
LC50

>5200 mg/kg

>5200 mg/kg

Reproductive
1 generation,
22 weeks

600 mg/kg

LOEL > 600 mg/kg

1684 mg/kg bw

ND

Comment

NOEC

Zebra finch,
Taeniopygia
guttata

Acute oral
LD50

Value not in the
EFSA review. Given
that it is more
conservative than the
other values it should
be used in the risk
assessment and
hazard classification.

General conclusion about ecotoxicity to terrestrial vertebrates
Trinexapac-ethyl and Moddus Evo trigger the 9.3C HSNO thresholds for toxicity to the terrestrial
vertebrates based on the data available. This is based on the values for zebra finch and is different
from the current classification of the active ingredient and the formulation.
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Ecotoxicity to bees and other terrestrial invertebrates
Table 11 contains the toxicity test results for the active ingredient trinexapac-ethyl on non-target
organisms.
Table 12 contains the toxicity test results for Moddus Evo on non-target organisms.
Table 11: Summary of terrestrial invertebrate toxicity data for trinexapac-ethyl
Test type
and
duration

Applicant
endpoint

Acute oral, 48hr LD50

>200 μg/bee

> 293.4 μg/bee

Acute contact,
48-hr LD50

>200 μg/bee

> 115.4 μg/bee

Larval
development
(formulation
A8587F)

8 d NOED

83.4 μg ai/larva –
note value divided
by 8 for the risk
assessment to
convert units into
μg ai/larva/day

ND

EFSA review
considered that
data were not
required

Adult Chronic
(formulation
A8587F)

10 d NOED

26.9 μg ai/bee/day

ND

EFSA review
considered that
data were not
required

Parasitic wasp,
Aphidius
rhopalosiphi (test
material A7725M)

48-hr LR50

LR50 >4050 g ai/ha

ND

Predatory mite,
Typhlodromus pyri
(test material
A7725M)

48-hr LR50 and
ER50
Extended
laboratory
study

LR50 >1600 g ai/ha

ND

Green lacewing,
Chrysoperla
carnea (test
material A7725M)

48-hr LR50

LR50 >400 g ai/ha

ND

Ladybird beetle,
Coccinella
septempunctata
(test material
A7725M)

LR50

LR50 >400 g ai/ha

ND

Test species

Honey bee, Apis
mellifera

MAY/ 2019
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database endpoint

laboratory
glass plate

laboratory
glass plate

Comment
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Test type
and
duration

Applicant
endpoint

Rove beetle,
Aleochara bilineata
(test material
A7725M)

Effects on
reproduction

No effect on
reproduction up to
400 g ai/ha

ND

Ground beetle,
Poecilus cupreus
(test material
A7725M)

LR50, effects
on food
consumption

LR50 >400 g ai/ha,
no effect on food
consumption up to
400 g ai/ha

ND

Test species

EPA substance
database endpoint

Comment

Table 12: Summary of terrestrial invertebrate toxicity data for Moddus Evo

Test species

Honey bee, Apis
mellifera

Predatory mite,
Typhlodromus pyri

Test type and
duration

Applicant
endpoint

EPA substance
database endpoint

>221 μg
product/bee

>221 μg product/bee

Acute contact,
48-hr LD50

>350 μg
product/bee

>350 μg product/bee

7 d rate
response
bioassay

>600 ml product/ha

>600 ml product/ha

Acute oral, 48hr LD50

General conclusion about ecotoxicity to bees and terrestrial invertebrate
toxicity
Neither Moddus Evo nor trinexapac-ethyl trigger the HSNO thresholds for toxicity to the terrestrial
invertebrates based on the data available.
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Appendix D: Hazard classification of trinexapac-ethyl and
Moddus Evo
The hazard classifications of trinexapac-ethyl and Moddus Evo are listed in Table 13 and Table 14
respectively.
Table 13: Applicant and EPA classifications of the active ingredient trinexapac-ethyl

EPA

Applicant

Hazard Class/Subclass

Class 1 Explosiveness

No

Class 2, 3 & 4 Flammability

No

Class 5 Oxidisers/Organic
Peroxides

ND

Subclass 8.1 Metallic
corrosiveness

ND

Subclass 6.1 Acute toxicity (oral)

6.1E

Subclass 6.1Acute toxicity (dermal)

ND

Subclass 6.1 Acute toxicity
(inhalation)

No

Subclass 6.1 Aspiration hazard

No
Not provided

Subclass 6.3/8.2 Skin
irritancy/corrosion

No

Subclass 6.4/8.3 Eye
irritancy/corrosion

No

Subclass 6.5A Respiratory
sensitisation

ND

Subclass 6.5B Contact
sensitisation

No

Subclass 6.6 Mutagenicity

No

Subclass 6.7 Carcinogenicity

ND

Subclass 6.8 Reproductive/
developmental toxicity

No

MAY/ 2019

Read across

Method of
classification

Test results

Active ingredient
classification by:

Remarks

Classifications as
currently noted in
OSCAR. No new
physical hazard or
toxicology data
were submitted or
reviewed as the
purpose of the
reassessment was
only to revise its
application rates.
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Subclass 6.8 Reproductive/
developmental toxicity (via
lactation)

ND

Subclass 6.9 Target organ
systemic toxicity (oral)

ND

Subclass 6.9 Target organ
systemic toxicity (dermal)

No

Subclass 6.9 Target organ
systemic toxicity (inhalation)

ND

Subclass 9.1 Aquatic ecotoxicity

9.1A

Based on the
ecotoxicity to algae
and aquatic plants

No

Note that the
current
classification that
the EPA has for
this active
ingredient (9.2D)
will need to be
reviewed.

Subclass 9.3 Terrestrial vertebrate
ecotoxicity

9.3C

Zebra finch,
Taeniopygia
guttata
Acute oral LD50 =
1684 mg/kg bw
Note that currently
this active
ingredient does not
have this
classification in the
EPA substance
database

Subclass 9.4 Terrestrial
invertebrate ecotoxicity

No

Subclass 9.2 Soil ecotoxicity

NA: Not Applicable.
ND: No Data or poor quality data [according to Klimisch criteria (Klimisch, Andreae et al. 1997)]. There is a lack
of data for one or more components.
No: Not classified based on actual relevant data available for the substance. The data are conclusive and
indicate the threshold for classification is not triggered.
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Table 14: Applicant and EPA classifications of Moddus Evo2

Class 1 Explosiveness

ND

Class 2, 3 & 4 Flammability

3.1D

Class 5 Oxidisers/Organic
Peroxides

ND

Subclass 8.1 Metallic
corrosiveness

ND

Subclass 6.1 Acute toxicity
(oral)

6.1E

Subclass 6.1Acute toxicity
(dermal)

No

Subclass 6.1 Acute toxicity
(inhalation)
Subclass 6.1 Aspiration
hazard

2

EPA

6.1E

Not
provided

No

Subclass 6.3/8.2 Skin
irritancy/corrosion

No

Subclass 6.4/8.3 Eye
irritancy/corrosion

6.4A

Subclass 6.5A Respiratory
sensitisation

ND

Subclass 6.5B Contact
sensitisation

No

Subclass 6.6 Mutagenicity

ND

Subclass 6.7
Carcinogenicity

ND

Subclass 6.8 Reproductive/
developmental toxicity

ND

Mixture rules

Applicant

Read across

Hazard Class/Subclass

Method of classification

Mixture data

Mixture
classification
by:

Remarks

Classifications as
currently noted in
OSCAR. No new
physical hazard or
toxicology data were
submitted or reviewed
as the purpose of the
reassessment was only
to revise its application
rates.

Use of mixture rules may not adequately take into account interactions between different components in some
circumstances and must be considered of lower reliability than substance (formulation) data.
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EPA

Subclass 6.8 Reproductive/
developmental toxicity (via
lactation)

ND

Subclass 6.9 Target organ
systemic toxicity (oral)

ND

Subclass 6.9 Target organ
systemic toxicity (dermal)

ND

Subclass 6.9 Target organ
systemic toxicity (inhalation)

ND

Subclass 9.1 Aquatic
ecotoxicity

9.1D

Subclass 9.2 Soil ecotoxicity

No

Subclass 9.3 Terrestrial
vertebrate ecotoxicity

9.3C

Subclass 9.4 Terrestrial
invertebrate ecotoxicity

No

Mixture rules

Applicant

Read across

Hazard Class/Subclass

Method of classification

Mixture data

Mixture
classification
by:

Remarks

Lowest LC/EC50 is 35
mg/L for Oncorhynchus
mykiss active ingredient
is rapidly biodegradable
and not
bioaccumulative

Based on mixture rules
using the value for the
zebra finch. Note that
this is different from the
current “No”
classification.

NA: Not Applicable. For instance testing for a specific endpoint may be omitted if it is technically not possible to
conduct the study as a consequence of the properties of the substance: eg very volatile, highly reactive or
unstable substances cannot be used, mixing of the substance with water may cause danger of fire or explosion
or the radio-labelling of the substance required in certain studies may not be possible.
ND: No Data or poor quality data [according to Klimisch criteria (Klimisch, Andreae et al. 1997)]. There is a lack
of data for one or more components.
No: Not classified based on actual relevant data available for the substance or all of its components. The data
are conclusive and indicate the threshold for classification is not triggered.
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The proposed classification of Moddus Evo is flammable liquid (3.1D), acute toxicity (oral) 6.1E, acute
toxicity (inhalation) 6.1E, eye irritancy/corrosivity (6.4A), slightly harmful to aquatic organisms (9.1D)
and harmful to terrestrial vertebrates (9.3C).
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Appendix E: Human health risk assessment
Quantitative risk assessment
The operator exposure assessment is based on a modification of the approach used by European
regulators, taking into account New Zealand specific factors. The model is based on the results of
actual measurements carried out in the field and has an established history of providing reliable and
reproducible results.
The re-entry worker exposure assessment is based on a modification of the approach used by
European regulators and the United States Environmental Protection Agency (US EPA). The
parameters for the modelling are based on empirical data relating to measurements of dermal
exposure of workers from contact with residues on foliage for various activities and the amount of
foliar residues that are dislodgeable.
The bystander exposure assessment is based on a modification of the approaches used by European
regulators and the US EPA. Spray drift deposition from ground-based application is estimated using
the AgDrift model using the curves produced by the Australian Pesticides and Veterinary Medicines
Authority (APVMA 2010). The parameters are based on empirical data. Spray drift deposition from
aerial application is estimated using the AGDISP model along with appropriate New Zealand input
parameters.
Full details of the methodology can be found in the EPA risk assessment methodology document
(EPA 2018).
To assess risks the predicted systemic exposures to the active ingredient(s) are compared with an
AOEL for the active ingredient and a RQ is calculated. RQ values greater than one indicate that
predicted exposures are greater than the AOEL and potentially of concern. RQ values below one
indicate that predicted exposures are less than the AOEL and are not expected to result in adverse
effects.

Input values for the human health risk assessment
Reference doses for trinexapac-ethyl established by internationally reputable regulatory authorities
are summarised in Table 15.
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Table 15: Reference doses established by overseas regulators
NOAEL

Available
internation
al
reference
doses

Key systemic
effect

trinexapacethyl

Histopathological
changes in the
kidney

(LOAEL)

Uncertainty
factors

mg/kg
bw/d

34

Reference
value (AOEL)

EPA
modifications

Remarks

None

None

mg/kg bw/d

100

0.34

The reference value for trinexapac-ethyl has been sourced from EFSA (EFSA 2018).
Other input values for the exposure assessment are summarised in Table 16.
No dermal adsorption data were supplied by the applicant on the specific formulation of Moddus Evo
the applicant is seeking approval on. However, data (in vitro rat and human, and in vivo rat) were
submitted from studies conducted on a formulation that was noted by the applicant to also be
“organic-based” and was anticipated to show similar absorption kinetics. However, a review of the two
formulations by the EPA indicated that while the formulations may share similar kinetics, especially
after dilution, there could be significant absorption differences for the concentrate as the Moddus Evo
formulation contains dermal irritants that could enhance absorption. Nonetheless, the results of the
studies on the surrogate formulation indicated dermal absorption of the concentrate would be ~1.6%
and the spray dilution would be ~10.9%. Thus, the active ingredient in general does not appear to be
readily absorbed through the skin.
The EPA conducted a risk assessment using standard default absorption values. Default dermal
absorption values proposed by Aggarwal et al (2015) (Aggarwal, Fisher et al. 2015), which are based
on a review of a robust data set of 295 in vitro human dermal absorption studies with over 150
agrochemical active ingredients have been adopted. These default values are 6% for liquid
concentrates and 30% for spray dilutions. Since the results of the dermal modelling with these
defaults indicated no need for PPE during mixing, loading, or application, the risk assessment was
deemed to not need further refinement with a more thorough review of the surrogate values submitted
by the applicant.
The applicant has applied for two different new application scenarios one at a maximum rate of 200
g/ha applied two times with the days in between application times dependent on plant growth, and
another application scenario consisting of a single application at 600 g/ha. This latter application rate
was the only application scenario modelled as it represented the worst-case scenario.
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Table 16: Input values for human exposure modelling
Active
ingredient

Physical
form

Concentration
of each active
ingredient
(%)

Maximum
application rate (for
each active
ingredient, for each
method of
application)

Dermal absorption (%)

Concen
trate

Spray

6

30

AOEL
mg/kg bw/d

g ai/ha
trinexapacethyl

liquid

250 g/L

600

0.34

Operator exposure assessment
The results of the operator exposure assessment are shown in Table 17.
Table 17: Output of operator mixing, loading and application exposure assessment for
trinexapac-ethyl

Exposure Scenario

Estimated operator
exposure (mg/kg bw/d)

RQ

Boom
No PPE during mixing, loading and application

0.32

0.95

Gloves only during mixing and loading

0.27

0.79

Gloves only during application

0.28

0.83

Full PPE during mixing, loading and application (excluding respirator)

0.02

0.07

Full PPE during mixing, loading and application (including FP1, P1 and
similar respirator achieving 75 % inhalation exposure reduction)

0.02

0.06

Full PPE during mixing, loading and application (including FP2, P2 and
similar respirator achieving 90 % inhalation exposure reduction)

0.02

0.06

6.2.

Predicted operator exposures to trinexapac-ethyl are below the AOEL for each use pattern,
even without the use of PPE. Therefore operator exposures are not expected to result in
adverse health effects. Further, the human health hazard classifications of the substance do
not trigger any specific PPE requirements. However, there are obligations under the HSW (HS)
Regulations)to ensure equipment is appropriate (Regulations 13.7) and any duties of the PCBU
to provide personal protective equipment under the HSW (GRWM) Regulations to ensure risks
to the health and safety of workers is minimized.
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6.3.

Therefore it is recommended that PPE (gloves and goggles) be used when mixing and loading
the substance to protect against the potential eye irritation effects of the substance.

Re-entry worker exposure assessment
The results of the re-entry worker exposure assessment are summarised in Table 18.
Table 18: Output of the re-entry worker exposure assessment for trinexapac-ethyl

Active
ingredient

Crop/activity

Internal
(absorbed) dose
available for
systemic
distribution

AOEL
(mg/kg
bw/d)

RQ
immediately
after
application

Re-entry
interval
without
gloves

Re-entry
interval
with
gloves

0.0

0.0

(mg/kg bw/8
hours)

trinexapacethyl

Ryegrass seed
crops /
scouting,
irrigation,
weeding

0.06

0.34

0.18

Moddus Evo is applied to ryegrass seed crops to promote seed yield and control lodging. This enduse would not dictate a need for workers to be exposed in any significant manner through foliar
exposure. Predicted exposures to trinexapac-ethyl for workers re-entering for purposes of scouting,
irrigation, and weeding where Moddus Evo has been applied are below the AOEL and no re-entry
control is necessary to reduce worker exposure to below the AOEL.

Quantitative bystander risk assessment
It is considered that the main potential source of exposure to the general public for substances of this
type (other than via food residues which will be considered as part of the registration of this substance
under the Agricultural Compounds and Veterinary Medicines (ACVM) Act 1997) is via spray drift. In
terms of bystander exposure, toddlers are regarded as the most sensitive sub-population and are
regarded as having the greatest exposures. For these reasons, the risk of bystander exposure is
assessed in this sub-population. The AOEL calculated for the operator and re-entry worker exposure
assessments has been used for the bystander assessment, as the use of an oral Chronic Reference
Dose (CRfD) is usually likely to be over precautionary.
The results of the bystander exposure assessment are summarised in Table 19.
Table 19: Output of the bystander exposure assessment for trinexapac-ethyl
Exposure Scenario
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Estimated exposure of
15 kg toddler exposed

RQ

Buffer zone needed
to reduce toddler
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through contact to
surfaces 8 m from an
application area

exposure to the
AOEL

(µg/kg bw/d)
Boom
High boom, fine droplets

3.61

0.01

0

High boom, coarse droplets

0.57

0.00

0

Low boom, fine droplets

1.22

0.00

0

Low boom, coarse droplets

0.29

0.00

0

Estimated bystander exposure to trinexapac-ethyl is below the AOEL for both application methods so
no buffer zone is required.

Conclusions of the human health risk assessment
Predicted operator exposures to trinexapac-ethyl are below the AOEL for each use pattern, even
without the use of PPE. However, it is recommended that PPE (gloves and goggles) be used when
mixing and loading the substance to protect against the potential eye irritation effects of the
substance. Predicted exposures to trinexapac-ethyl for workers re-entering for purposes of scouting,
irrigation, and weeding where Moddus Evo has been applied are below the AOEL and no re-entry
control is necessary to reduce worker exposure to below the AOEL. Estimated bystander exposure to
trinexapac-ethyl is below the AOEL for both application methods so no buffer zone is required.
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Appendix F: Environmental risk assessment
Aquatic risk assessment
The basis for the aquatic risk assessment is a comparison of the Estimated Environmental
Concentrations (EEC) with toxicity endpoints to which safety factors have been applied. The EEC is
divided by the toxicity endpoint to calculate a RQ value. The methodology for the aquatic risk
assessment, including the LOC ascribed to specific RQ values, is described in detail in the EPA
standard risk assessment methodology (EPA 2018).

Calculation of expected environmental concentrations
The parameters used in GENEEC2 modelling are listed in Table 20.
Table 20: Input parameters for GENEEC2 analysis for trinexapac-ethyl
Parameter

Application method for Moddus Evo

Crop(s)

Cereals

Application rate (g/ha)

600 g ai/ha (0.535 lb/acre)

Application frequency

1

Application interval (days)

n/a

Koc

59.5

Aerobic soil DT50 (days)

1

Pesticide wetted in?

No

Methods of application

Ground-based tractor boom spray, high boom, fine droplets

‘No spray’ zone

n/a

Water solubility (ppm)

2100

Hydrolysis (DT50 in days)

Stable

Aerobic aquatic DT50 whole
system(days)

5.5

Aqueous photolysis DT50 (days)

15.3

Output from the GENEEC2 model
RUN No.
1 FOR 65 ON Ryegrass and seed crops*INPUT VALUES*
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Kd
(PPM)
(%DRIFT)
ZONE(FT) (IN)
-------------------------------------------------------------------0.534(0.534)
1 1
59.5
2100.0
GRHIFI (6.6)
0.0 0.0
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FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
-------------------------------------------------------------------METABOLIC DAYS UNTIL HYDROLYSIS
PHOTOLYSIS
METABOLIC COMBINED
(FIELD)
RAIN/RUNOFF
(POND)
(POND-EFF)
(POND)
(POND)
-------------------------------------------------------------------1.00
2
0.00
15.3-1897.20
5.50
5.48
GENERIC EECs (IN MICROGRAMS/LITER (PPB))
Version 2.0 Aug 1, 2001
-------------------------------------------------------------------PEAK
MAX 4 DAY
MAX 21 DAY
MAX 60 DAY
MAX 90 DAY
GEEC
AVG GEEC
AVG GEEC
AVG GEEC
AVG GEEC
------------------------------------------------------------------8.33
7.60
4.58
2.05
1.39

The EPA has not predicted risks for all tropic groups but has instead focussed on the most sensitive
group which was aquatic plants. Given that the risks were less than the LOC for the most sensitive
organism, risks to other aquatic organisms will also be less than the LOC for this use pattern.
The maximum EEC for trinexapac-ethyl when used in Moddus Evo as estimated by GENEEC2 is 8.33
μg/L.

Calculated risk quotients
The calculated acute RQs considering the above EEC and lowest relevant toxicity figures are
presented in Table 21. The calculated chronic RQs are presented in Table 22.
Table 21: Acute risk quotients derived from the GENEEC2 model and toxicity data

Species

Aquatic plants, Lemna

gibba

EEC from
GENEEC2
(mg/L)

LC50 or
EC50
(mg/L)

Acute
RQ

0.00760 (4
days)

0.19

0.04

Conclusion

Below LOC for threatened/nonthreatened species

The EPA also ran the GENEEC model for two applications of 200 g ai/ha (the other use pattern in the
GAP table) and note that the maximum PEC generated (0.00263 mg/L) is less than the value used for
risk assessment above, and risks can also be assumed to be less than the LOC.
As for the acute risk assessment the EPA has only compared the PEC values to the most sensitive
species (fish). The results of the risk assessment (shown in Table 22) show that chronic risks are less
than the LOC for both threatened and non-threatened species.
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Table 22: Chronic risk quotients derived from the GENEEC2 model and toxicity data

*

Species

Relevant EEC
from GENEEC2
(mg/L)*

NOEC
(mg/L)

Chronic
RQ

Conclusion

Fathead minnow 35
day ELS

0.00458 (21 days)

0.41

0.01

Below LOC for threatened/nonthreatened species

EEC selected must be as close as possible to the exposure duration of the study selected for risk assessment
purposes.

Conclusions of the aquatic risk assessment
Predicted exposures concentrations of trinexapac-ethyl, applied as the formulated product Moddus
Evo resulted in calculated RQs below the LOC for the aquatic environment. No additional controls are
necessary.

Groundwater risk assessment
The predicted concentration of trinexapac-ethyl in groundwater, calculated using the Sci-Grow model,
is shown in Table 23. The concentration is initially compared to the EU limit for the maximum
permissible concentration of pesticide active ingredients and their relevant metabolites of 0.1 µg/L.
The EPA has replicated the applicant’s Sci-Grow modelling which confirms that concentrations of the
active ingredient would be expected to be less than 0.1 µg/L, which is less than the LOC. Risks to
groundwater are therefore less than the LOC.
Table 23: Input parameters for Sci-Grow analysis and resulting PEC values

Input parameters

High rate, single
application

Medium rate, two
applications

Application rate (kg ai/ha)

600 g ai/ha

200 g ai/ha

Application rate (lb ai/acre)1

0.5356 lb/acre

0.1784 lb/acre

Number of applications

1

2

Koc2

143

143

Aerobic soil DT50 (days)

1

1

PECgw (µg/L)

0.000287

0.000191

1

The application rate is conversion from kg ai/ha to lb/acre (the units required to be entered into the model) by
multiplying it by 0.892
2
Lowest Koc from a non-sandy soil (normalised values for the OC, temp and pH)

Conclusions of the groundwater risk assessment
For trinexapac-ethyl the concentration is below the 0.1 µg/L trigger level set by the European
regulators. Therefore, the risks are considered below the LOC.
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Sediment risk assessment
There are no data for sediment-dwelling organisms but the EPA agrees with the rationale provided by
the applicant that risks to sediment-dwelling organisms are likely to be less than the LOC given the
low toxicity to aquatic invertebrates, the low risks to aquatic organisms and the short half-life in the
aquatic environment. The EPA also notes that for plant growth regulators, data on toxicity to
sediment-dwelling organisms are not required to be provided to the European regulators if the chronic
No Observed Effect Concentration (NOEC) value for Daphnia magna is greater than 0.1 mg/L [see
(EFSA 2013)].

Conclusions of the sediment risk assessment
The RQ for sediment-dwelling organisms is below the LOC. The risk to sediment-dwelling organisms
resulting from the application of Moddus Evo is therefore considered acceptable.

Terrestrial risk assessment
The terrestrial risk assessment considers the risks to soil organisms, terrestrial plants, birds, bees and
non-target arthropods. The methodology for the terrestrial risk assessment is described in the EPA
standard risk assessment methodology (EPA 2018).
Soil macro-organisms
The soil organism risk assessment is based on a comparison of the PEC with toxicity values for the
active ingredient. The toxicity value is divided by the PEC to give a TER. The different levels of
concern assigned to specific TER values are listed in the EPA standard risk assessment methodology
(EPA 2018).
The results of the acute risk assessment for soil organisms are summarised in Table 24. Results of
the chronic risk assessment are summarised in Table 25.
Table 24 Acute TER values for soil organisms

Species

LC50
(mg/kg
soil)

Drift (%)

PEC
(mg/kg
soil)

TER
acute

Conclusion

NA

0.8

>116

Below LOC for threatened/nonthreatened species

Scenario – 600 g/ha – “in-field”

Eisenia fetida
acute

>93

For this risk assessment the EPA has reviewed the applicant’s risk assessment for the active
ingredient (trinexapac-ethyl) only, as the ecotoxicity values for the formulated product and trinexapac
are significantly less ecotoxic [this was confirmed by the EPA reviewing the EFSA conclusions (EFSA
2018)]. Given the results of the risk assessment for the active ingredient, acute risks to earthworms
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can be considered less than the LOC. In this case the applicant has not considered the impact of
multiple applications with the lower application rate due to the short half-life of the substance in soil
(one day). This means that risks from multiple applications will be lower. The EPA agrees with this
assumption.
Table 25: Chronic TER values for soil organisms

Species

NOEC
(mg/kg
soil)

Drift
factor

PEC
(mg/kg
soil)

TER
chronic

Conclusion

Scenario – 600 g/ha – “in-field”
Earthworm,
Eisenia
fetida

81.3

NA

0.8

102

Below the LOC for non-threatened and
threatened species

Springtail,
Folsomia
candida

25

NA

0.8

31.25

Below the LOC for non-threatened species
and above the LOC for threatened species

Soil mite,
Hypoaspis
aculeifer

25

NA

0.8

31.25

Below the LOC for non-threatened species
and above the LOC for threatened species

This assessment has indicated that there may be some concerns for threatened soil organisms. To
further investigate this the EPA has investigated the impact of crop interception. The substance is
intended to be used on cereal crops BBCH 31 – 33. Based on the guidance by the European Food
Safety Authority (EFSA) it is assumed that cereal crops would reduce the soil PEC by 80% through
crop interception [see (EFSA 2014)]. The EPA has used this assumption to calculate a new PEC
value for a revised risk assessment.
Table 26: Chronic TER values for soil organisms considering plant interception

Species

NOEC
(mg/kg
soil)

Plant
interception
(%)*

PEC
(mg/kg
soil)

TER
acute

Conclusion

Scenario – 600 g/ha – “in-field”
Earthworm,
Eisenia
fetida

81.3

80

0.8 *
0.2 =
0.16

508

Below the LOC for non-threatened and
threatened species

Springtail,
Folsomia
candida

25

80

0.8 *
0.2 =
0.16

156

Below the LOC for non-threatened and
threatened species

Soil mite,
Hypoaspis
aculeifer

25

80

0.8 *
0.2 =
0.16

156

Below the LOC for non-threatened and
threatened species
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* 80 % reduction in the PEC is achieved by multiplying by 0.2

Conclusions of the soil organism risk assessment
Acute and chronic risks to soil organisms applicable to trinexapac-ethyl following the application of
Moddus Evo are considered below the LOC.
Soil micro-organisms
For trinexapac-ethyl the data indicate that there are no effects on nitrogen and carbon transformation
at concentrations up to 8.6 mg ai/kg (highest concentration tested). This is significantly higher than
the PECs in soil, hence risks can be considered below the LOC.

Non-target plant risk assessment
The non-target plant risk assessment is based on a comparison of the PEC with toxicity values for the
substance. Depending on the type of data provided, for non-threatened plants a TER or an RQ is
calculated (a TER is used when an EC50 is available, an RQ is used when an EC25 is available). For
threatened non-target plants an RQ is calculated by comparing the PEC with a NOEC. The different
levels of concern assigned to specific TER/RQ values are listed in the EPA standard risk assessment
methodology (EPA 2018)
RQ/TER values for non-threatened non-target plants are shown in Table 27. TER values for
threatened non-target plants are shown in Table 28. In the first instance crop interception was not
included in the risk assessment.
Table 27: RQ/TER value for non-target plant – edge of field

Scenarios

Exposure (g
ai/ha) * drift
factor

EC50
(g ai/ha)

TER

Conclusion

300

18

Below LOC for non-threatened
species

Moddus Evo – 600 g ai/ha
Cereals

600 * 0.0277 =
16.62

Table 28: TER value for threatened non-target plant

Scenarios

Exposure (g
ai/ha) * drift
factor

NOEC
(g ai/ha)

TER

18.75

0.89

Conclusion

Moddus Evo - 600 g ai/ha
Cereals

MAY/ 2019
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Conclusion for non-target plant risk assessment
RQs to non-target plants calculated for trinexapac-ethyl when applied to cereals as the formulated
product Moddus Evo are below the LOC, and any risks are negligible.

Bird risk assessment
The bird risk assessment is based on a comparison of the PEC with toxicity values for the active
ingredient. The toxicity value is divided by the PEC to give a TER. The different levels of concern
assigned to specific TER values are listed in the EPA standard risk assessment methodology (EPA
2018).

Screening assessment
TER calculations for the acute dietary risk assessment are detailed in Table 29 and calculations for
the reproductive risk assessment are shown in Table 30.
Table 29: TER values for acute dietary risk assessment

Crops & BBCH
class

Generic focal
species1

Daily
Dietary
Dose (DDD)

Toxicity
endpoint value
(mg/kg bw/d)*

TER ratio

Conclusion

95.28

16843

17.7

Below LOC
for nonthreatened
species

Moddus Evo - 600 g ai/ha
Cereals

Small
omnivorous bird
“lark”
Combination
(invertebrates
with
interception)
25% crop leaves
25% weed
seeds 50%
ground
arthropods

Above LOC
for
threatened
species

The applicant appears to have used the arithmetic mean of the acute values assuming that the “greater than”
values are absolute values. This is not strictly in line with the EFSA guidance which recommends calculating
absolute values and using the geometric mean of several species. For the purposes of this risk assessment the
EPA has simply used the most conservative value as this makes a very small difference to the conclusions of the
risk assessment.
3
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Table 30: TER values for reproductive risk assessment

Crops &
BBCH
class

Generic
focal
species1

TER ratio

DDD

Toxicity
endpoint
value
(mg/kg
bw/d)*

20.61

604

2.9

Conclusion

600 g ai/ha
Cereals

Small
omnivorous
bird “lark”
Combination
(invertebrates
with
interception)
25% crop
leaves 25%
weed seeds
50% ground
arthropods

Above LOC for nonthreatened species
Above LOC for
threatened species

Conclusions of the bird screening risk assessment
The acute screening risk assessment indicates an acute risk above the LOC to birds from trinexapacethyl from the use of Moddus Evo. In the reproductive screening assessments the TER values also
indicate a chronic risk above the LOC to birds. Predicted exposures are above the LOC. As risks were
above the LOC a Tier 1 risk assessment was performed.

Tier 1 assessment
Tier 1 uses the same general approach as the screening assessment but requires more specific
exposure scenarios. More details are provided in the EPA standard risk assessment methodology
(EPA 2018).
It was assumed that application would occur during the growth stage (BBCH 31-33). The toxicity
figures are the same as those considered in the screening assessment. The indicator species
mentioned in Table 31 (acute) and Table 32 (chronic) are not real species but have to be considered
as representative of groups of birds of the same size and same feeding behaviour.

4

The applicant has converted the NOAEL from units of ppm (mg/kg diet) to mg/kg bw/d by using a generic factor
of 0.1. This conversion is appropriate and is line with the EFSA guidance.
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Table 31: TER values for acute risk assessment – Tier 1 assessment

Crops

Focal species

Short-cut
value2 (90th
%)

Toxicity
endpoint
(mg/kg
bw)

TER
ratio

1684

234

Conclusion

Trinexapac-ethyl – Cereals at 600 g ai/ha
Cereals

Small
omnivorous bird
“lark”
Combination
(invertebrates
with
interception)
25% crop leaves
25% weed
seeds 50%
ground
arthropods

12.0

Below LOC for both nonthreatened and threatened
species

Table 32: TER values for chronic risk assessment – Tier 1 assessment

Crops &
BBCH
class

Focal
species

Short-cut
value2 (90th
%)

Toxicity
endpoint
(mg/kg
bw)

TER
ratio

60

39.5

Conclusion

Trinexapac-ethyl – Cereals at 600 g ai/ha
Cereals

Small
omnivorous bird
“lark”
Combination
(invertebrates
with
interception)
25% crop
leaves 25%
weed seeds
50% ground
arthropods

5.

Below LOC for both nonthreatened and threatened
species

Conclusion for bird risk assessment (Tier 1)
The chronic Tier 1 risk assessment indicates risks below the LOC to both threatened and nonthreatened birds from the use of Moddus Evo.
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Metabolites
The applicant has provided a technical justification for not proving any information on the metabolite
trinexapac-acid (CGA179500). This is based on the EFSA bird and mammal risk assessment
guidance where if a metabolite of concern does occur at significant levels in a rat metabolism study
then its toxicity may have been addressed as part of the assessment of the active substance.
Trinexapac was found in the rat metabolism study as the major metabolite. In addition, in the hen
metabolism study trinexapac accounted for 60% of residues in hen tissues. The EPA agrees with the
rationale provided by the applicant and note that this is consistent with the conclusions drawn in the
European Union Draft Assessment Report [(EC 2005), (EC 2005)] .

CGA275537
The applicant has provided a technical justification for not providing any information on the ecotoxicity
of the metabolite CGA275537 to birds. They have pointed out that the acute oral LD50 for CGA275537
in rats is >300 - <2000 mg/kg5. The toxicity of the parent trinexapac-ethyl to birds is comparable to
that for mammals, and it is considered acceptable to extrapolate the potential acute toxicity for the
plant metabolites from mammals to birds.
Although the acute toxicity level of CGA275537 is <2000 mg/kg, it was found at a maximum of 21%
Total Radioactive Residue (TRR) in plant tissues, which indicates that the ratio of CGA275537 to
parent is approximately up to 1:5. Thus the acute risk to birds from the parent was found to be
acceptable, and based on these points the acute risk of the plant metabolites to birds is also
considered to be acceptable. The EPA agrees with this rationale (the EFSA conclusions (EFSA 2018)
states that CGA275537 was found at 19% TRR in plant tissue, however, for the purposes of this risk
assessment this difference is not material). Given this conclusion it is accepted that the chronic risks
to birds from this metabolite will be less than the LOC.

CGA329773
The applicant has provided a technical justification for not providing any information on the ecotoxicity
of the metabolite CGA329773 to birds. They have pointed out that the acute oral LD50 for CGA329773
in rats is >2000 mg/kg. The information provided by the applicant also points out that CGA329773
was found in wheat grains at a maximum of 11% and was identified at low levels in the forage, hay
and straw. Given this information, the EPA agrees that risks to birds from CGA329773 will be
negligible. Given this conclusion it is accepted that the chronic risks to birds from this metabolite will
be less than the LOC.

5

The EFSA peer review lists this range as being >330 mg/kg bw <2000 mg/kg bw, however this is immaterial to
the rationale provided by the applicant.
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Secondary poisoning
Given the Log Kow (2.44) and BioConcentration Factor (BCF) (6) the EPA agrees with the applicant’s
assessment that there is no requirement to carry out a secondary poisoning risk assessment.

Conclusions for bird risk assessment
TER values for birds calculated for trinexapac-ethyl when applied to cereals as the formulated product
Moddus Evo are below the LOC, and any risks are negligible

Pollinator risk assessment
The basis for the pollinator risk assessment is a comparison of the EEC with toxicity endpoints to
which safety factors have been applied. The EEC is divided by the toxicity endpoint to calculate a RQ
value. The methodology for the pollinator risk assessment, including the LOC ascribed to specific RQ
values, is described in detail in the EPA standard risk assessment methodology (EPA 2018). The
results of the bee risk assessment are shown in Table 33.
Table 33: Bee exposure estimates and RQ values

Use scenario

EEC (µg
ai/bee)

Toxicity
endpoint
value (µg
ai/bee)

RQ

Conclusion

17.17

>200 μg
ai/bee

<0.09

Below the LOC

600

1.44

>200 μg
ai/bee

<0.0072

Below the LOC

600

17.2

26.9 μg
ai/bee/day

0.6

Below the LOC

7.26

10.425 μg
ai/larva/day

0.7

Below the LOC

Application
rate (g ai/ha)

Acute / Adult bees – oral
Ryegrass seed
crops

600

Acute / Adult bees – contact
Ryegrass seed
crops
Adult-chronic
Ryegrass seed
crops

Brood – larval development
Ryegrass seed
crops

600

Conclusions of the pollinator risk assessment
The risks to pollinators are below the LOC and any risks are negligible.
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Non-target arthropod risk assessment
The non-target arthropod risk assessment is a comparison of the PEC with toxicity endpoints to which
safety factors have been applied. The PEC is divided by the toxicity endpoint to calculate a Hazard
Quotient (HQ) value. The methodology for the non-target arthropods risk assessment, including the
LOC ascribed to specific HQ values, is described in detail in the EPA standard risk assessment
methodology (EPA 2018).
Results of the in-field non-target arthropod risk assessment are shown in Table 34. Given that the
risks were less than the LOC for these scenarios, the EPA has not replicated the applicant’s risk
assessment for other use scenarios such as off-field exposure or considering the lower application
rate.
Table 34: In-field HQ values for non-target arthropods

LR50
(g ai/ha or
ml/ha)

Application
rate
(g ai/ha or
ml/ha)

Multiple
Application
Factor
(MAF)

HQ

Conclusion

Parasitic wasp, Aphidius
rhopalosiphi

>4050

600

1

<0.15

Below the LOC

Predatory mite,
Typhlodromus pyri

>1600

600

1

<0.4

Below the LOC

Green Lacewing
Chrysoperla carnea

>400

600

1

<1.5

Below the LOC

Ladybird beetle,
Coccinella
septempunctata

>400

600

1

<1.5

Below the LOC

Rove beetle, Aleochara
bilineata6

>400

600

1

<1.5

Below the LOC

Ground beetle, Poecilus
cupreus

>400

600

1

<1.5

Below the LOC

Species

Conclusion for non-target arthropod risk assessments
Risks to non-target arthropods are below the LOC for both off-field and in-field.

6

No effect on reproduction up to 400 g ai/ha, hence the EPA has assumed that the LR50 will be >400
g ai/ha
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Conclusions of the ecological risk assessment
The EPA assessed the potential risk to be triggered by the use of Moddus Evo following the
instructions captured in the proposed label.
It is considered that the risks to the environment from the proposed use of Moddus Evo at the higher
application rate proposed by the applicant are acceptable with the controls that currently apply to the
substance and provided that the substance only be applied via ground-based methods. The
application rate control and the restriction to ground-based application only should appear on the
product label, according to the requirements of the Labelling Notice.
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Appendix G: Study summaries
Toxicity study summaries
Mammalian toxicity studies on trinexapac-ethyl /Moddus Evo have not been reviewed as Moddus Evo
is already an approved substance in New Zealand. No new data were submitted as the reassessment
is for the sole purpose of revising its application rate.

MAY/ 2019

Page 53 of 72
Science memo for application to import or manufacture Moddus Evo for release (APP203771)

Ecotoxicity study summaries
Several studies on the toxicity of trinexapac-ethyl /Moddus Evo on environmental receptors have
been reviewed. These studies are used to describe the key impacts of trinexapac-ethyl /Moddus Evo
on the environmental compartment. The data from the studies have been used for classifying the
active ingredient and in relevant areas of the risk assessment. Where a study is summarised in the
DAR for trinexapac and trinexapac-ethyl in 2005 (EC 2005) and the EPA has fully accepted the
summary and conclusions in the DAR, the study has not been summarised again.
Summaries of these studies are provided in Table 35 to Table 54.
Table 35: Seed germination: Key study
Study type

Seed germination

Flag

Key study

Test Substance

CGA 163935 (active ingredient)

Endpoint

EC50

Value

>760 g ai/ha

Reference

Chetram R 1991 Tier 2 Seed Germination non-target phytotoxicity PanAgricultural Laboratories Inc Lab Report No LR90-434

Study Summary

The conclusion in the DAR Trinexapac 2005 is fully accepted by the EPA.
EC50 >760 g ai/ha is suitable for risk assessment

Conclusion
NOEC = 760 g ai/ha

Table 36: Seedling emergence: Key study
Study type

Seedling emergence

Flag

Key study

Test Substance

CGA 163935 (active ingredient)

Endpoint

EC50

Value

>840 g ai/ha

Reference

White T 1991 Tier 2 Seedling emergence non-target phytotoxicity study using
CGA 16935 Technical Pan-Agricultural Laboratories Inc Lab Report No LR90435

Study Summary

The summary in the DAR Trinexapac 2005 is fully accepted by the EPA.
>760 g ai/ha is suitable for risk assessment

Conclusion
Lowest NOEC = 105 g ai/ha
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Table 37: Acute oral toxicity study to Northern Bobwhite: Key study
Study type

Acute oral toxicity to birds

Flag

Key study

Test Substance

CGA 163935 (active ingredient)

Endpoint

LD50

Value

>2250 mg ai/kg

Reference

Campbell S, Hoxter K, Smith G and Lynn S 1991 An acute oral toxicity study
with the northern bobwhite Wildlife International Ltd Project number 108-340

Study Summary

The summary in the DAR Trinexapac 2005 is fully accepted by the EPA.

Conclusion

LD50 >2250 mg ai/kg

Table 38: Effects on parasitoid Aphidius rhopalosiphi: key study
Study type

Effects on parasitoid Aphidius rhopalosiphi

Flag

Key study

Test Substance

CGA 163935 EC250 (A7725M) (an emulsifiable concentrate with the same
amount of active ingredient as Moddus Evo)

Endpoint

LR50

Value

>16.2 L/ha

Reference

Moll M and Butzler R 2001 Effects of CGA 163What EC250 (A 7725 M) on the
parasitoid Aphidius rhopalosiphi (Hymenoptera, Braconidae), Extended
Laboratory Study-Dose Response Test IBACON Project no. 8128002

Study Summary

The summary in the DAR Trinexapac 2005 is fully accepted by the EPA.

Conclusion

LR50 >16.2 L/ha

Table 39: Effects on predatory mite Typhlodromus pyri: key study
Study type

Effects on predatory mite Typhlodromus pyri

Flag

Key study

Species

Typhlodromus pyri

Test Substance

CGA 163935 EC250 (A7725M)

Endpoint

LR50

Value

>6.4 L/ha

Reference

Grossmann 2001 Effects of CGA 163935 EC250 (A 7725 M) on the predatory
mite Typhlodromus pyri (Acari, Phytoseiidae), Extended Laboratory StudyDose Response Test IBACON Project no. 8127062

MAY/ 2019

Page 55 of 72
Science memo for application to import or manufacture Moddus Evo for release (APP203771)

Study Summary

The summary in the DAR Trinexapac 2005 is fully accepted by the EPA.

Conclusion

LR50 >6.4 L/ha (equivalent to LR50 >1600 g ai/ha)

Table 40: Effects on the Lacewing Chrysoperla carnea: Key study
Study type

Effects on the Lacewing Chrysoperla carnea

Flag

Key study

Test Substance

CGA 163935 EC250 (A7725M) (an emulsifiable concentrate with the same
amount of active ingredient as Moddus Evo)

Endpoint

LR50

Value

>1.6 L/ha

Reference

Brexler A 2001 Effects of CGA 163935 EC250 (A 7725 M) on the Lacewing
Chrysoperla carnea (Neuroptera, Chrysopidae), Extended Laboratory StudyDose Response Test IBACON Project no. 8129047

Study Summary

The summary in the DAR Trinexapac 2005 is fully accepted by the EPA.

Conclusion

LR50 >1.6 L/ha which is equivalent to LR50 >0.4 g ai/ha

Table 41: Effects on the larvae of ladybird Coccinella septempunctata L.: key study
Study type

Effects on the larvae of ladybird Coccinella septempunctata L under extended
laboratory conditions

Flag

Key study

Test Substance

CGA 163935 EC250 (A7725M) (an emulsifiable concentrate with the same
amount of active ingredient as Moddus Evo)

Endpoint

LR50

Value

>1.6 L/ha

Reference

Rohling U 2001 Effects of CGA 163935 EC250 (A 7725 M) on the larvae of
ladybird Coccinella septempunctata L under extended laboratory conditions
BioChem agrar Project no. 01 10 48 001

Study Summary

The summary in the DAR Trinexapac 2005 is fully accepted by the EPA.

Conclusion

LR50 >1.6 L/ha which is equivalent to LR50 >0.4 g ai/ha

Table 42: Effects on the reproduction of Rove Beetles: key study
Study type

Effects on the reproduction of Rove Beetles Aleochara bilineata Gyll.

Flag

Key study

Test Substance

CGA 163935 EC250 (A7725M) (an emulsifiable concentrate with the same
amount of active ingredient as Moddus Evo)
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Endpoint

NOEC

Value

>1.6 L/ha

Reference

Brexler A 2001 Effects of CGA 163935 EC250 (A 7725 M) on the reproduction
of rove beetles Aleochara bilineata Gyll (Coleoptera, Staphylinidae) in the
laboratory IBACON Project no. 8126070

Study Summary

The summary in the DAR Trinexapac 2005 is fully accepted by the EPA.

Conclusion

NOEC >1.6 L/ha which is equivalent to NOEC >0.4 g ai/ha

Table 43: Effects on the Carabid Beetle Poecilus Cupreus L.: key study
Study type

Effects on the Carabid Beetle Poecilus Cupreus L.

Flag

Key study

Test Substance

CGA 163935 EC250 (A7725M) (an emulsifiable concentrate with the same
amount of active ingredient as Moddus Evo)

Endpoint

LR50

Value

>1.6 L/ha

Reference

Schmitzer S 2000 Effects of CGA 163935 EC250 (A 7725 M) on the Carabid
Beetle Poecilus Cupreus L. (coleopteran, Carabidae) in the Laboratory
IBACON Project no. 8122006

Study Summary

The summary in the DAR Trinexapac 2005 is fully accepted by the EPA.

Conclusion

LR50 >1.6 L/ha which is equivalent to LR50 >0.4 g ai/ha

Table 44: Chronic toxicity to earthworms: key study
Study type

Chronic toxicity to earthworms

Flag

Key study

Test Substance

Trinexapac-ethyl ME (A8587F) (a micro-emulsion with the same amount of
active ingredient as Moddus Evo)

Endpoint

NOEC

Value

309 mg test item/kg soil dw

Reference

Friedrich S 2015 Trinexapac-ethyl ME (A8587F) - Sublethal Toxicity to the
Earthworm Eisenia fetida in Artificial Soil BioChem agrar Report Number: 15
10 48 205 S

Klimisch Score

1

Amendments/Deviations

No

GLP

Yes
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Test Guideline/s

OECD 222

Dose Levels

16, 29, 53, 95, 171, 309, 556, 1000 mg test item/kg soil dw

Analytical measurements

Not required

Validity criteria met

Yes
The sublethal effects of the substance on earthworms was investigated in a
study lasting 56 days. The worms were exposed to different concentrations of
the test item (listed above) mixed into artificial soil substrate (with 5% peat)
and all of the test guidelines were followed.

Study Summary

The mortality of adult worms was 0% in the treated groups and 0% in the
control group. The test item caused no statistically significant effects on the
change in biomass (change in fresh weight after 4 weeks) compared to the
control treatment at any test item concentration. Statistically significant
effects (Williams-t-test, p ≤ 0.05, one-sided smaller) on the number of
juveniles compared to the control group were recorded at concentrations of
556 and 1000 mg test item/kg soil dw. The NOEC is therefore 309 mg test
item/kg soil dry.

Comments

None

Conclusion

NOEC is therefore 309 mg test item/kg soil dry

Table 45: Effects on the Reproduction of the Predatory Mite Hypoaspis aculeifer: key study
Study type

Predatory Mite Hypoaspis aculeifer reproduction

Flag

Key study

Test Substance

Trinexapac-ethyl ME (A8587F) (a micro-emulsion with the same amount of
active ingredient as Moddus Evo)

Endpoint

NOEC

Value

95 mg test item/kg soil dw

Reference

Schulz L 2015 Trinexapac-ethyl ME (A8587F) - Effects on the Reproduction
of the Predatory Mite Hypoaspis aculeifer BioChem agrar Report Number: 15
10 48 088 S

Klimisch Score

2 (see comments below)

Amendments/Deviations

No

GLP

Yes

Test Guideline/s

OECD 226

Dose Levels

16, 29, 53, 95, 171, 309, 556, 1000 mg test item/kg soil dw

Analytical measurements

Not required

Validity criteria met

Yes

Study Summary

The effects of the substance on the reproduction of the Predatory Mite
Hypoaspis aculeifer in a 14-day study.
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The mites were exposed to different concentrations of the test item (listed
above) mixed into artificial soil substrate (with 5% peat) and all of the test
guidelines were followed.
The test substance caused no impacts upon mortality at any of the doses
tested. A8587F caused no statistically significantly adverse effects on
reproduction at concentrations up to and including 95 mg test item/kg soil dw
Using the statistical approach outlined in the report statistically significant
adverse effects on reproduction were reported as being observed at 171,
309, 556 and 1000 mg test item/kg soil dw. Results for reproduction are
presented below.

Mean
number of
juveniles
Standard
deviation
coefficient
of
variation
%
%
reduction
of
reproducti
on
compared
to control

Control
255.1

16
245.8

29
211.0

53
217.5

95
243.5

171
174.8
*

309
211.3
*

556
246.5*

1000
205.8*

33.2

9.8

41.1

28.4

13.7

37.3

32.8

38.6

33.0

13.0

4.0

19.5

13.1

5.6

21.3

15.5

15.7

16.0

-

3.7

17.3

14.7

4.6

31.5

17.2

3.4

19.4

* Reported as being statistically significantly different compared to the
control (Williams-t-test for reproduction, p ≤ 0.05, one sided smaller)

Comments

The EPA agrees with the choice of a NOEC of 95 mg test item/kg soil dw as
the number of juveniles at the 171 mg test item/kg soil dw was significantly
less than the control (mean 174.8 versus 255.1). The differences at the
higher doses while marked in the report as statistically significant appear
similar to those of the control. Since this does not affect the choice of the
endpoint (and is the same as the endpoint for the springtails used in the risk
assessment) the EPA has not investigated this further.

Conclusion

NOEC = 95 mg test item/kg soil dry

Table 46: Effects on the reproduction of Collembolan Folsomia candida: key study
Study type

Collembolan Folsomia candida reproduction

Flag

Key study

Test Substance

Trinexapac-ethyl ME (A8587F) (a micro-emulsion with the same amount of
active ingredient as Moddus Evo)

Endpoint

NOEC

Value

95 mg test item/kg soil dw

Reference

Friedrich S 2015 Trinexapac-ethyl ME (A8587F) - Effects on the Reproduction
of Collembolan Folsomia candida BioChem agrar Report Number: 15 10 48 087
S

Klimisch Score

1
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Amendments/Deviations

No

GLP

Yes

Test Guideline/s

OECD 232

Dose Levels

16, 29, 53, 95, 171, 309, 556 and 1000 mg test item/kg soil dw

Analytical measurements

Not required

Validity criteria met

Yes
The effects of the substance on the reproduction of the Collembolan Folsomia
candida in a 28-day study. The Collembolan were exposed to different
concentrations of the test item (listed above) mixed into artificial soil substrate
(with 5% peat) and all of the test guidelines were followed.
Statistically significant effects (Fisher`s Exact Binomial Test, p ≤ 0.05, one-sided
greater) on parental mortality compared to the control group were recorded at
concentrations of 556 and 1000 mg test item/kg soil dw. Statistically significant
effects (Williams-t-test, p ≤ 0.05, one-sided smaller) on number of juveniles
compared to the control group were recorded at concentrations of 171, 309, 556
and 1000 mg test item/kg soil dw.

Study Summary

Results for reproduction (the most sensitive endpoint) are presented below.

Mean
number of
juveniles
% reduction
of
reproduction
compared to
control

Control

16

29

53

95

171

309

556

1000

1031

1034

1062

986

932

862*b

697*b

450*b

251*b

-

0

-3

4

10

16

32

56

76

* statistically significantly different compared to control (a Fisher’s Exact
Binomial Test with Bonferroni Correction for mortality, p ≤ 0.05, one-sided
greater; b Williams-t-test for reproduction; p ≤ 0.05, one-sided smaller)
Comments

None

Conclusion

NOEC = 95 mg test item/kg soil dry

Table 47: Seedling emergence and seedling growth: key study
Study type

Seedling emergence and growth

Flag

Key study

Test Substance

Trinexapac-ethyl DC (A17600C) (Moddus Evo)

Endpoint

NOER and ER50
NOER = 1200 ml A17600C/ha

Value
ER50 >1200 ml A17600C/ha

Reference

MAY/ 2019

Stefanut M 2013 Trinexapac-ethyl DC (A17600C) - Evaluation of the
Phytotoxicity to Non-Target Terrestrial Plant Seedling Emergence and
Seedling Growth Test AgroChemex Ltd Report Number: ACE-12-184
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Klimisch Score

1

Amendments/Deviations

None noted

GLP

Yes

Test Guideline/s

OECD 208

Dose Levels

37.5, 75, 150, 300, 600 and 1200 ml/ha

Analytical measurements

No

Validity criteria met

Yes

Study Summary

The test assessed the toxicity of A17600C to four monocotyledon and six
dicotyledon species. The ten species were exposed to six test item
concentrations (listed above) and a water control. Each treatment and the
control were replicated five times, each replicate consisted of four seeds per
pot (six seeds for onion). The test species were assessed at 7 or 8, 14, and
21 days after 50% emergence in the controls for emergence, mortality and
visual phytotoxicity, with the exception of Avena sativa (oat) assessed at 9,
15 and 21 days and Allium cepa (onion) assessed at 13, 15 and 21 days
expressed as a percentage of healthy untreated control plants. Mortality,
emergence and phytotoxicity were assessed weekly; biomass (dw) and
height were assessed at test termination.
The ER50 values based on the emergence, foliar dry weight and final height
are >1200 ml/ha on all species. The NOEC for all species was 1200 ml/ha.

Comments

None
NOER = 1200 ml/ha

Conclusion
ER50 >1200 ml/ha

Table 48: Vegetative vigour: key study
Study type

Vegetative vigour

Flag

Key study

Test Substance

Trinexapac-ethyl DC (A17600C) (Moddus Evo)

Endpoint

NOER and ER50
NOER = 75 ml A17600C/ha (lowest recorded for cucumber and brassica)

Value
ER50 >1200 ml A17600C/ha

Reference

Stefanut M 2013 Trinexapac-ethyl DC (A17600C) - Evaluation of the
Phytotoxicity to Non-Target Terrestrial Plant Vegetative Vigour Test
AgroChemex Ltd Report Number: ACE-12-185

Klimisch Score

1

Amendments/Deviations

None that would have impacted the conclusions of the study

GLP

Yes
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Test Guideline/s

OECD 227

Dose Levels

37.5, 75, 150, 300, 600 and 1200 ml/ha

Analytical measurements

Yes – High Performance Liquid Chromatography (HPLC) Ultra Violet (UV)
used to analyse spray solution

Validity criteria met

Yes
The test assessed the toxicity of A17600C to four monocotyledon and six
dicotyledon species when applied post emergence. The ten species were
exposed to six test item concentrations (listed above).

Study Summary

Each treatment and the control was replicated five times, each replicate
consisted of four plants per pot (six for onion). The test duration was 21 days
after application of the test item. Mortality and phytotoxicity were assessed
weekly; biomass (dw) and height were assessed at test termination. Biomass
and height data were used to calculate NOER and ER50 values expressed in
ml A17600C/ha for each species.
The ER50 values based on the foliar dry weight and final height are >1200 ml
A17600C/ha on all species and the NOER value, based on final dry weight
shows that Allium cepa (onion) with 600 ml A17600C/ha is the most sensitive
species and based on height Cucumis sativus (cucumber) and Brassica
oleracea (cabbage) were the most sensitive.

Comments

None

Conclusion

NOER = 75 ml/ha (18.75 g ai/ha) (based on plant height for cucumber and
cabbage)
ER50 >1200 ml/ha (300 g ai/ha)

Table 49: Soil microflora (nitrogen transformation): key study
Study type

Soil microflora (nitrogen mineralisation)

Flag

Key study

Test Substance

CGA 163935 (active ingredient)

Endpoint

No effects level

Value

No effects at up to 6 kg ai/ha

Reference

Cameron B.D., Chapleo S and Haswell 1990 The effects of CGA 163935 on
soil microflora Inveresk Research International IRI Project No 382623

Klimisch Score

2 (see comments)

Amendments/Deviations

None noted

GLP

Yes

Test Guideline/s

BBA guidelines, Part V1, Section 1-1

Dose Levels

600 g ai/ha and 6000 g ai/ha

Analytical measurements

Yes

MAY/ 2019

Page 62 of 72
Science memo for application to import or manufacture Moddus Evo for release (APP203771)

Validity criteria met

Yes (variation between replicate controls was less than 15%) but note
comments below regarding the age of the study.

Study Summary

This study examined the effect of the test substance on nitrogen conversation
associated with soil microflora. The test substance was incorporated into 2
different soil types to achieve concentrations equivalent to the proposed
maximum application rate 0.6 kg ai/ha and 6 kg ai/ha. The test was carried
out on two different soils a sandy loam and a silty clay loam. At 0-3 hours, 14
days and 28 days post application levels of ammonium, nitrite and nitrate
were determined. Overall the results indicated that there was no significant
difference (in this case a cut of criteria of 15% were used) between the
controls and the two soils treated with the test substance at both application
rates. A reference test (using dinoseb acetate) indicated that the test system
was sufficient.
Note that the study report also contains the respiration study summarised
below.
The study is old and was not carried out according to the current OECD 216
test guidelines. The experiment was carried out in a different way that if the
OECD test guidelines were being followed. Despite this EPA considers that
the study is sufficient to conclude that the test substance does not pose a risk
to the microflora involved in nitrogen transformation as the study was carried
out for an appropriate duration, was carried out with two different types of soil
with very different proportions of sand, was positive for the reference test
substance and that the application rate tested was 10 times higher than the
proposed maximum application rate.
The EPA note the following significant differences between the study and the
OECD test guidelines:

Comments

Conclusion



Study was carried out on two soils OECD test guidelines normally
only require one soil type to be tested



The % organic carbon in both soils was outside of the
recommended range (recommended range 0.5 to 1.5% and the
values in the two soils were 2.29 and 3.85%, respectively)



The particle size analysis indicated that the proportion of the soils
that was made up of sand was outside of the recommended range
(recommended range is between 50 to 75%) while the proportion of
the two soils tested that was were 76.5 and 16.5%.



Only two test replicates per dose were carried out whereas the
OECD guidelines recommends three sets of replicates.



No soil samples were analysed for nitrate on day 7 as per the OECD
requirement.

No effects at application rates of up to 6 kg ai/ha

Table 50: Soil microflora (respiration): key study
Study type

Soil microflora (respiration)

Flag

Key study

MAY/ 2019

Page 63 of 72
Science memo for application to import or manufacture Moddus Evo for release (APP203771)

Test Substance

CGA 163935 (active ingredient)

Endpoint

No effects level

Value

No effects at up to 6 kg ai./ha

Reference

Cameron B.D., Chapleo S and Haswell 1990 The effects of CGA 163935 on
soil microflora Inveresk Research International IRI Project No 382623

Klimisch Score

2 (see comments)

Amendments/Deviations

None noted

GLP

Yes

Test Guideline/s

BBA guidelines, Part V1, Section 1-1

Dose Levels

600 g ai/ha and 6000 g ai/ha

Analytical measurements

Yes

Validity criteria met

Yes (variation between replicate controls was less than 15%) but note
comments below regarding the age of the study.

Study Summary

This study examined the effect of the test substance on carbon
transformation associated with soil microflora. The test substance was
incorporated into 2 different soil types to achieve concentrations equivalent to
the proposed maximum application rate 0.6 kg ai/ha and 6 kg ai/ha. The test
was carried out on two different soils a sandy loam and a silty clay loam. At
0-3 hours, 14 days and 28 days post application the samples were amended
with glucose and subsequent CO2 evolution was followed over a 24-hour
period.
In all cases, measurements of short term substrate induced respiration rates
for treated soil deviated from results for untreated soil by less than 15%. A
reference test (using dinoseb acetate) indicated that the test system was
sufficient.
Note that the study report also contains the nitrogen transformation study
summarised above.

Comments

The study is old and was not carried out according to the current OECD 217
test guidelines. The experiment was carried out in a different way that if the
OECD test guidelines were being followed. Despite this the EPA considers
that the study is sufficient to conclude that the test substance does not pose
a risk to the microflora involved in carbon transformation as the study was
carried out for an appropriate duration, was carried out with two different
types of soil with very different proportions of sand, was positive for the
reference test substance and that the application rate tested was ten times
higher than the proposed maximum application rate.
The EPA notes the following significant differences between the study and
the OECD test guidelines:
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Study was carried out on two soils OECD test guidelines normally
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Conclusion



The % organic carbon in both soils was outside of the
recommended range (recommended range 0.5 to 1.5% and the
values in the two soils was 2.29 and 3.85%)



The particle size analysis indicated that the proportion of the soils
that was made up of sand was outside of the recommended range
(recommended range is between 50 to 75%) while the proportion of
the two soils tested that was were 76.5 and 16.5%.



Only two test replicates per dose were carried out whereas the
OECD guidelines recommends three sets of replicates.



No soil samples were analysed for respiration rates on day 7 as per
the OECD requirement.

No effects at application rates of up to 6 kg ai/ha

Table 51: Bird acute oral toxicity test: key study
Study type

Bird acute oral toxicity test

Flag

Key study

Test Substance

Trinexapac-ethyl (active ingredient)

Endpoint

LD50

Value

LD50 = 1684 mg ai/kg body weight (bw).

Reference

Redmond C 2010 Trinexapac-ethyl - Acute Oral Toxicity Test (LD50) with
Zebra Finch (Taeniopygia guttata) Springborn Smithers Laboratories Report
Number: 1781.4113

Klimisch Score

1

Amendments/Deviations

None are reported

GLP

Yes

Test Guideline/s

OPPTS 850.2100 (1996)

Dose Levels

500, 1000, 1500, 2000 and 2500 mg ai/kg bw

Analytical measurements

No

Validity criteria met

No

Study Summary

The objective of this test was to determine the median lethal dose (LD 50) of
Trinexapac-ethyl orally administered to zebra finches. Mortality was the
primary toxicity endpoint. Sublethal effects, if any, such as changes in body
weight, reduced feed consumption, and changes in behaviour were also
examined. Adult zebra finches (Taeniopygia guttata), all in adult plumage, at
the experimental start, were dosed at treatment levels listed above. The total
test duration was 14 days. The LD50 was calculated to be 1684 mg ai/kg bw.

Comments

None
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Conclusion

LD50 = 1684 mg ai/kg bw.

Table 52: Chronic effects on Honey bee (Apis mellifera) larval toxicity test: key study
Study type

Honey bee (Apis mellifera) chronic larval toxicity test

Flag

Key study

Test Substance

Trinexapac-ethyl ME (A8587F) (a micro-emulsion with the same amount of
active ingredient as Moddus Evo)

Endpoint

NOED and LD50
NOED = 83.4 μg ai/larva

Value

LD50 = 128.4 μg ai/larva

Reference

Kleeburn K 2014 Trinexapac-ethyl ME (A8587F) – Chronic toxicity to the
honey bee larvae Apis mellifera L. under laboratory conditions (in vitro)
BioChem agrar Report Number: 14 10 48 123 B

Klimisch Score

1

Amendments/Deviations

No

GLP

Yes

Test Guideline/s

OECD 237

Dose Levels

208.5, 83.4, 33.4, 13.3 and 5.3 μg ai/larva

Analytical measurements

Yes with HPLC with UV-detection

Validity criteria met

Yes

Study Summary

The purpose of this study is to determine the chronic toxicity (LD 50 and
NOEC) of A8587F to the honey bee larvae Apis mellifera L. in an in vitro test.
Larvae were exposed to the doses mentioned above and mortality was
measured over 8 days. All of the test guidelines were fully followed. The
NOED was 83.4 g ai/larva and the LD50 was determined to be 128.4 μg
ai/larva.

Comments

None
NOED = 83.4 g ai/larva

Conclusion

LD50 = 128.4 μg ai/larva

Table 53 Chronic effects Honey bee (Apis mellifera): key study
Study type

Honey bee (Apis mellifera) chronic test

Flag

Key study
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Test Substance

Trinexapac-ethyl ME (A8587F) (a micro-emulsion with the same amount of
active ingredient as Moddus Evo)

Endpoint

NOED and LD50
NOED = 26.9 μg consumed ai/bee/day

Value

LD50 = 46.6 μg consumed ai/bee/day

Reference

Ruhland S 2014 Trinexapac-ethyl ME (A8587F) – Chronic toxicity to the
honey bee Apis mellifera L. in a 10 day continuous laboratory feeding study
BioChem agrar Report Number: 14 10 48 122 B

Klimisch Score

1

Amendments/Deviations

No

GLP

Yes

Test Guideline/s

Various including EFSA Guidance Document on the risk assessment of plant
protection products on bees (Apis mellifera, Bombus spp. and solitary bees).
EFSA Journal 11(7): 3295, 266 pp., 2013.

Dose Levels

100, 50, 25, 13 and 6 μg ai/bee

Analytical measurements

No

Validity criteria met

Yes

Study Summary

In a 10 day test, young adults of Apis mellifera L. were exposed to five
concentrations of trinexapac-ethyl ME (A8587F) in treated 50% (w/v)
aqueous sucrose solution (doses listed above). In total, three treatment
groups were set up: five concentrations of the test item, one untreated control
group and four concentrations of the toxic standard. There were three
replicates per concentration and 20 bees per replicate. Assessments of bee
mortality and behavioural effects were conducted daily during the study. The
study was appropriately carried out according to the test guidelines.
The 10-day LD50 was determined to be 46.6 μg consumed ai/bee/day and the
10-day NOED was determined to be 26.9 μg consumed ai/bee/day.

Comments

None
NOED = 26.9 μg consumed ai/bee/day

Conclusion

LD50 = 46.6 μg consumed ai/bee/day

Table 54 Aquatic plant test: key study
Study type

Aquatic Plant 7-day test

Flag

Key study

Test Substance

Trinexapac

Endpoint

ErC50 = 21.1 mg/L

Value

21.1 mg/L
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Reference

Scheerbaum D 2008 Aquatic Plant Toxicity Test Lemna gibba, Static, 7 d Dr
U. Noack-laboratorien Study No TLA12311

Klimisch Score

1

Amendments/Deviations

None

GLP

Yes

Test Guideline/s

OECD 221

Dose Levels

0.32, 1.0, 3.2 , 10 , 32, 100, 320 mg/L

Analytical measurements

Yes HPLC

Validity criteria met

Yes
The effects of the test item Trinexapac on the growth of the monocotyledon
species Lemna gibba were determined according to the OECD-Guideline
221. The plants were exposed to the doses listed above for 7 days.

Study Summary

Conclusion

MAY/ 2019

The test concentrations and control were analysed via HPLC on day 0
(freshly prepared solutions) and 7 (old solutions). The recovery rates of
Trinexapac were between 92 - 103% in the fresh solutions and 85 - 103% in
the old solutions, hence the results are expressed in terms of the nominal
concentrations. The ErC50 = 21.1 mg/L while the NOECr was <0.32 mg/L
(inhibition of specific growth rate measured by frond number).
ErC50 = 21.1 mg/L
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Appendix H: Standard terms and abbreviations
Abbreviation

Definition

ACVM

Agricultural Compounds and Veterinary Medicines

ai

active ingredient

AOEL

Acceptable Operator Exposure Level

APVMA

Australian Pesticides and Veterinary Medicines Authority
Biologishe Bundersantalt für Land- und Forstwirtschaft

BBA
(Federal Biological Research Centre for Agriculture and Forestry)
BBCH

Biologische Bundesanstalt, Bundessortenamt und CHemische Industrie

BCF

BioConcentration Factor

bw

body weight

CAS #

Chemical Abstract Service Registry Number

CRfD

Chronic Reference Dose

d

day

DAR

Draft Assessment Report

DDD

Daily Dietary Dose

DT50

Dissipation Time (days) for 50% of the initial residue to be lost

dw

dry weight

EbC50

EC50 with respect to a reduction of biomass

EC25

Effective Concentration at which an observable adverse effect is caused in 25 %
of the test organisms

EC50

Effective Concentration at which an observable adverse effect is caused in 50 %
of the test organisms

EEC

Estimated Environmental Concentration

EEL

Environmental Exposure Limit

EFSA

European Food Safety Authority

ELS

Early Life Stage

EPA

Environmental Protection Authority

ER50

Effective Residue concentration to 50% of test organisms

ErC50

EC50 with respect to a reduction of growth rate (r)

EyC50

EC50 with respect to a reduction of yield (y)
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EU

European Union

FAO

Food and Agriculture Organization

g

gram(s)

GAP

Good Agricultural Practice

GENEEC

Generic Estimated Environmental Concentration

GLP

Good Laboratory Practice

GRWM

Health and Safety at Work (General Risk and Workplace Management)
Regulations

ha

hectare

HPLC

High Performance Liquid Chromatography

HQ

Hazard Quotient

HS

Hazardous Substance

HSNO

Hazardous Substances & New Organisms

HSW

Health & Safety at Work

Kd

partition (distribution) coefficient

kg

Kilogram(s)

Koc

organic carbon adsorption coefficient

Kow

octanol water partition coefficient

L

Litre(s)

lb

pound(s)

LC50

Lethal Concentration that causes 50% mortality

LD50

Lethal Dose that causes 50% mortality

LOAEL

Lowest Observable Adverse Effect Rate

LOC

Level Of Concern

LOEL

Lowest Observable Effect Level

LR50

Lethal Rate that causes 50% mortality

m

metre(s)

MAF

Multiple Application Factor

mg

milligram(s)

ml

millilitres(s)

NOAEL

No Observed Adverse Effect Level
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NOEC

No Observed Effect Concentration

NOED

No Observed Effect Dose

NOER

No Observed Effect Rate

OECD

Organisation for Economic Cooperation and Development

OPPTS

Office of Prevention, Pesticides, and Toxic Substances (US Environmental
Protection Agency)

PCBU

Person Conducting a Business or Undertaking

PEC

Predicted Environmental Concentration

ppb

parts per billion (10-9)

PPE

Personal Protective Equipment

ppm

parts per million (10-6)

RQ

Risk Quotient

TER

Toxicity Exposure Ratio

TRR

Total Radioactive Residue

UK

United Kingdom

US EPA

United States Environmental Protection Agency

UV

Ultra Violet

μg

microgram

MAY/ 2019

Page 71 of 72
Science memo for application to import or manufacture Moddus Evo for release (APP203771)

Appendix I: References
Aggarwal, M., et al. (2015). "Assessment of an extended dataset of in vitro human dermal absorption
studies on pesticides to determine default values, opportunities for read-across and influence of
dilution on absorption." Regul Toxicol Pharmacol 72(1): 58-70.
APVMA (2010). "Standard spray drift risk assessment scenarios."
EC (2005). Draft Assessment Report - Initial risk assessment provided by the rapporteur Member
State the Netherlands for the existing active substance Trinexapac (based on the variant trinexapacethyl). Volume 3, Annex B, B.9.
EC (2013). Registration Report Part A- Risk Management - Product name (code): Trinexapac-ethyl
250 g/L EC (CHA 8830). C. Z.-Z. R. M. S. U.-N. A.-. Germany.
EFSA (2013). "Guidance on tiered risk assessment for plant protection products for aquatic organisms
in edge-of-field surface waters." EFSA Journal 11(7): 3290.
EFSA (2014). "EFSA Guidance Document for evaluating laboratory and field dissipation studies to
obtain DegT50 values of active substances of plant protection products and transformation products
of these active substances in soil " EFSA Journal 12(5): 3662.
EFSA (2018). "Peer review of the pesticide risk assessment of the active substance trinexapac
(variant evaluated trinexapac-ethyl)." EFSA Journal 16(4): e05229.
EPA (2018). Risk Assessment Methodology for Hazardous Substances ; Draft for Consultation.
HSNO.
Klimisch, H. J., et al. (1997). "A systematic approach for evaluating the quality of experimental
toxicological and ecotoxicological data." Regul Toxicol Pharmacol 25(1): 1-5.

MAY/ 2019

Page 72 of 72
Science memo for application to import or manufacture Moddus Evo for release (APP203771)

Appendix J: Confidential Composition
The composition of Moddus Evo is confidential to the applicant and is therefore removed from the
publicly available documents.
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