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CP10 ECOTOXICOLOGICAL STUDIES ON THE PLANT PROTECTION
PRODUCT

Use pattern considered in this risk assessment @@

C 2N o
Table 10- 1: Intended licat tt ¢

able ntended application pattern N\ % (QW& &
Crop Timing of | Number of | Application | Maximum @L‘le {m app catlon rdte,
application |applications interval labsl rate 1du atm
(range) @ [kg /ha] %
[days] @L pr/Ka} ° éthephon,
Winter wheat o ..© \U@ % .
Winter barley | BBCH 37-39 1 - @] Y0 O 04T B
S-EU a | @ S O &
Winter wheat J© < Y ~
Winter barley | BBCH 41-51 1 @ "&0% N 048 @§
C-EU Ql & K & @
Spring barley ) Qe > ) - ?
SEU BBCH 37-39 IR Q@OJS N S
Spring barley S 2 9
CEU BBCH 41-51 1 & Q" - &@ ?@i@ 15 @@0.36
2 LW N
O § o o 2
@) N v% @) Q> s @)
% < @ \\

CP 10.1 Effects on blr}s an@ther@rrest{%ﬁ Vergrat@

X
The risk assessment in thi tion J@©Sb %formc% according tqthe EFSA Guidance Document on
Risk Assessment for Bir M@‘uals @A J@mal 2009; 7(32):1438), referred to in the following
as “EFSA GD 2009”. @ & 9 &

SN
9 o %@ Q &Q &
.9 \@ § QQ
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CP10.11 Effects on birds

Studies on birds that have been conducted for the active substance are presented in
Table 10.1.1- 1. Endpoints from studies evaluated in the previous EU review are stated in grey text to
distinguish them from new studies. Values selected for use in the risk assessme@?re stated in bold.

Table 10.1.1- 1: Ethephon: Endpoints from toxicity studies on birds . S o &
Test substance Test species Endpoint N 9 ReHenceoj
ARG TR
e oK by
& o oD M@W%ﬁﬁ’ I
L )
@ °\© KK @j @ <
OO S g0y
O @ @&\ . (200 _
. &
A;;‘:fn‘z;ai;;’;‘;gy LDS@ 1636, ma¥kg bw & CA 8.1581/03
A S g GSM-457648-01-1
Geometric mean of the R N) < @ W &

Ethephon LDso values for the three §)50 geo@n 292 mg %i%s./kg 1& 6@@ -

species above** o

R C4
NI e 7
Q S LSQY bW/t
S < &Y @ﬂ M-203557-01-2
Reproduction stﬁl%dy ’ N @9)00 ; s./kgd dlet* - (2014)
p R NOAELrepm KCA 8.1.1.3/02
nas plalyi’f@ichos < 88 %kg bw& M.AT4649-01-1

Reprodugtion s@ S % 0 mg Q_@g dicer | I 2014)

Coemns | SO s |
* Highest treatment level. (&° @ V © @ N

** Geometric mean calc@ d as fecommended bg\];:F SA (6@009 @ore than one species has been tested.

Q
According to EFSASGD @3 ‘.*-\-\ ome, Qmea.@%f all §nlable LD50 values should be used as the
Ol

endpoint for th@cutev%l as ment; mor@than @ne species has been tested. As studies with
Bobwhite (C(@m \q{gmlantéy Ma&ard duck” (4dnas platyrhynchos) and Atlantic canary
(Serinus can ia) have bee@ondu@d er @ﬁepho?%athe following acute risk assessment is based on
the LDso geomean % end&cﬁnnt fo@he 101@ erm ‘i‘&@k assessment is the lowest endpoint derived either
from the repro tlon dy, EL, o rom the acute study, i.e. LDs¢/10. For ethephon, the
NOAEL 0% mg acs/kg V%’% is er tl§the LDso geomean/10 of 121.2 mg a.s./kg bw. Thus, the
NOAEL is w8ed f(@%e lo %term calgufations.

Table§l 1- @Gene focal@umes @%Tler 1 risk assessment according to EFSA GD 2009

o R Short cut values
X . th
Crop S Scel@rio @ Generic focal species Represel.ltatlve mean 20 .
species RUD centile
RUD
®BCH 30-39 Small omnivorous bird “lark” Woodlark 5.4 12.0
Cereals
BBCH > 40 Small omnivorous bird “lark” Woodlark 33 7.2

! EFSA Scientific Report (2008) 174: Conclusion on the peer review of ethephon; List of Endpoints
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ACUTE DIETARY RISK ASSESSMENT

Table 10.1.1- 3: Ethephon: Tier 1 acute risk assessment for birds

DDD 50
Crop scenario | Generic focal species | Appl. rate SV MAF DDD <l ] g a.s./ | TERa | Trigger
[kg a.s./ha] ol kgbwl | & .
O %9 ) 7
Cereals . . 12.0 SEY| % 20 | @
BBCH 30-39 | Small omnivorous bird @ @ Mo
19 0.48 1.0 . 12 Y 10
Cereals lark 75 o a6 IS 35 O’
BBCH > 40 i G QO 35k
Sy Q

The TERA values calculated in the acute risk assessmen@% qulgl%leve]«%ceed@ trigf 10:Jhus,
the acute risk to birds can be considered as low and a@ptablé’)’
< PO

As requested by the RMS, the risk of plant metabo@es t rds 1aood is addre in a&fion.

Birds might be exposed to metabolites that ar eddyyplant Yihen consumedlis foodtems. For the
major metabolite HEPA, maximum residue§;r2n°o AT were ounc@l whedgy Therefore, this
value will be considered in the dietary expdsure tothe me olite. X @

For birds, no acute oral toxicity study 1s:%va11abl®Hovs§ er, 1n@§wtab§$’sm stégly with ethephon on
laying hens, 14 to 18% TRR of the g abowere%found usc@lver kidney after 4 days
(Byrd, 1992, dRAR 09 CA B7, pou@7 2. 1°Q o moftaliti€®or oth& effect@bn the test animals were
observed in this study. This 1nd1@jes th@althou@h HEP/@%S fo to%}mderate level in birds, no
effects occur. S N & S Q Q

Nevertheless, as an illustratigg, an a rls@esst&&ft for @rds ba&ed on worst-case assumptions is
presented below. (As ethephon rapidly d des into the niajor mefabolite HEPA, a potential chronic
exposure to HEPA is co ered@ e c%ed by3he rls@ssess?ﬁ@ for the parent.)

@) @

Crop Generi@@cal adapted@ppl @90 QAF @©DD LD TER Trigge

, S 50 A
scenario spe @ ra g @ [mg p_m/ r
9 - /hal 51 Q kg bw]
Cereals NSmall%, © ¥
BBCH 30- @m@s S | S 4 29.2
39 birdlark” | 0.48 x 0.72" =° 10 121.2b 10
Cereals Small 346 € Q) ’ ’
BBCH > %mivor@ N 7.2 25 48.7
40  |._ bird “lagk

272 % ma@ RR id in ts ac ing to tedidue section
b as a wogst-case approach, ¢ metgholite 1&0n51dered to be 10-times more toxic than the parent (LDso/10 =

1212 g d.s./k bw/lo@lzlzmgpm/k@b W)
G & AP

The TERAtx?ues glculat@@h the deute risk assessment on Tier 1 level exceed the trigger of 10. Thus,
the acute risk he n@ébohte EPA to birds can be considered as low.
V

Acute risk assessm@@%ﬂor birds drinking contaminated water

In the EFSA GD 2009, section 5.5, step 1 the following guidance is given on the selection of relevant
scenarios for assessing the risk of pesticides via drinking water to birds and mammals:
- Leaf scenario: Birds taking water that is collected in leaf whorls after application of a pesticide
to a crop and subsequent rainfall or irrigation.
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- Puddle scenario. Birds and mammals taking water from puddles formed on the soil surface of a
field when a (heavy) rainfall event follows the application of a pesticide to a crop or bare soil.
For the crops under assessment in this evaluation (cereals) the leaf scenario is not considered relevant.

9

Acute risk assessment for the puddle scenario @

%

An “escape clause” recommended in the EFSA GD 2009 allows f cre the Qed @
quantitative risk assessment by a comparison between the apphcatlo@rate a@? the @ymty%f the
respective substance. This escape clause specifies (on p6at “dive to %char@%’emstz@ of the
exposure scenario in connection with the standard assump; on wat r\uptak hy an@ls
specific calculations of exposure and TER are necessary @zen t t

atio %é ffec appl égtion rate (—
application rate x MAF) (in g/ha) to relevant endpomfﬁ mg bw/d) r&fece@ 0in @ case
of less sorptive substances (Koc < 500 L/kg) or 30&@111 the@ase @ore sz@p ive stbstanc® (Koc >

500 L/kg) ™. Q 0 @ @
AN
©\ & & @ @
N
Table 10.1.1- 4: Ethephon: Evaluation of pote@l conc@n for <%ﬁmsurgﬁt}f bm@wa drl@g water

Single N o “E@pe
Cro Koc application ra@% LIS / %f@ i R@ cldggse” Conclusi
P [L/kg] x MAF g a.5. PP @ oncern onclusion
@9 bw] & / L%} ]@@ -
[g a.s./ A ¢ 4 if ratio
Cereals 200%* @ v 1213 < O<© <50 No concern

*For ethephon this value is a ‘pseude Ko’ is is b&cause a@@rphon@ ethephon is predominantly based on
non-specific interactions with t}gggsoﬂ an@ e buk to the%oﬂ or%nc ma a subordinated process only.

&
This evaluation conﬁrm@at t@cme?gﬁc @ds from drm]%% water that may contain residues
from the use of etheph@%s accegptable.

Q)
8y
7)
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LONG-TERM REPRODUCTIVE ASSESSMENT

Table 10.1.1- 5: Ethephon: Tier 1 reproductive risk assessment for birds S
(@4
DDD @()AEL
Crop scenario | Generic focal species | Appl. rate SV frwa DD]@ [mg T]'ém Tri(%er

[kg a.s./ha] AS kgib @

Cereals @ % o

: : : 5.4 . 37 o 3.5
BBé:gez&-w Small org?;rvlg’rous bird | g Z)@ 5 S 87%© 5

Q Q
BBCH > 40 A @< 0 gg\ @’ &b
~ VJJ
L A

The TERyt values calculated in the reproductive risk@ess é@” on er 1 lexce e ‘@r of 5
for all evaluated scenarios in cereals. Thus, the relgjuctlv% sk to@rds ca@g be cansidere ow and

acceptable. @
§F&é & &
Long-term risk assessment for birds drm@ conf@nn watec&i’n pu@les
N v
g & Q& &9 @

Table 10.1.1- 6: Ethephon: Evaluation o@tent' 1 concerfifor exp@ure@birds v'%rinking water

. \9) N \%
Single, QOAEg O Rati ¢y Escape
Ko application rateig clause .
Crop A @ [mg #s./ (Agﬁllcat 0 ate\ Conclusion
[L/kg] x F kg bw/d] AF) @O AFL No concern
[g%s./h@ g{ eM % if ratio
N "~ = @
Cereals 200 | & 4800 & 87 . Dss, <50 No concern
*For ethephon this value is seud hidis be ads ption oﬁ}ijlephon is predominantly based on
non-specific interactions the &@and the 1nd1n the &P rgar&: atter is a subordinated process only.

€
This evaluation cc@‘m at the @hz@ rlsk&@‘ b1rrom drinking water that may contain
i @ le.

residues from the use of ethephongs acce @
RN

& 4
RISK ASS%SME@F OF @CO@ARX @)ISO\:‘N{NG

Substances willy a h b10 C mul %n pote@tlal could theoretically pose a risk of secondary
poisoning blrds 1@6 g on co rey like fish or earthworms. For organic chemicals, an
octanol-wa pa n co 01ent g P W%>3 is used to trigger an in-depth evaluation of the potential

for bl@mula@n

9
Table 10.1 1“@* Log @v Vaof etlg@lon and the major metabolite in soil (HEPA)
Subs % Q log Pow Reference
-0.63 (pH 2)
Etheph02§ -1.89 (pH 7)
- 1.81 (pH 10)
MCA, Section 2, point 2.7
-4.0 (pH5)
HEPA -4.7 (pH7)

<-4.7(pH9)
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The log Pow values of ethephon and its major metabolite in soil are well below the trigger value of 3.
From this any potential for bioaccumulation can be excluded and an in-depth assessment of the
secondary poisoning risk is not needed.

@("@
CP 10.1.1.1 Acute oral toxicity % .
NV &
A study on the formulated product is not required. Endpoints from studie \- the &tive SL@tanC@%e
Sy A
stated in @ 703 %,
Table 10.1.1- 1. Sy S \\ S %Q
ZE SN RS RS
. : . o L9 KN O
CP 10.1.1.2 Higher tier data on birds @S D ©\ @Cf@ =
SN

L ©
In view of the results presented above, no higher tier @dies @g@e de@ed ne@ary ©© @

S e AN &
Q \ o\ @@ @@
@ S
CP 10.1.2 Effects on terrestrial Verate@wr @an birds @

Endpoints from studies on mammals that %Ve b €n cond .(/v) ed @he a t@% sul@ance are presented

N
in Table 10.1.2- 1. All relevant studlere e uatefQ r1n e pfeglous review. Hence, all
endpoints are stated in grey text. QO § @ @ @
o\ @ N €
N
Table 10.1.2- 1: Ethephon: Endpo{ﬁs for, @e in the risk a&essmezﬂ%{or maﬁmals
Test substance Exposurg SQ@Ies/Qr@n o Endpojdt) Reference
S S o S
@ (Q X Q @ N M-187938-01-1
Ethephon L 7
& & | Koy
SRS % Q& & M-187771-01-1
(9} 0 N N
RN
A et toetth et Trer ek st
Table 10.1.2-2: Gei@lc foc@peue@r Tge@rlsk aSsessment according to EFSA GD 2009
AN v Short cut values
oo S & i
Crop & Scenwtio | eric @al species Represer-ntatlve 90tfl Mean
N S S species centile RUD
Ol & AN L. RUD
% 8BCH>20 | Smi insegﬁfcrous mammal “shrew” | Common shrew 54 1.9
é QJ BBC@ 40 @&Small {grbivorous mammal “vole” Common vole 40.9 21.7
Cerealgo%
B%H 3039 Smalhomnivorous mammal “mouse” Wood mouse 8.6 3.9
S
@BC}&E 40 | SHall omnivorous mammal “mouse” Wood mouse 5.2 2.3
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ACUTE DIETARY RISK ASSESSMENT
Table 10.1.2- 3: Ethephon: Tier 1 acute risk assessment for wild mammals
Crop DDD 50
. . ) .
scenario Generic focal species | Appl. rate SV MAF DDD ik g a.s./ | TERa | Trigger
[kg a.s./ha] o, kg bwh N
- - N %] ) &7
Cereals Small 1nsef:‘t1vor0’1’1s 54 2@ s 603 @
BBCH > 20 mammal “shrew @ Q §
N o U
Cereals Small herb‘l‘VOI‘O,l’lS 409 @0 % 6 LS Q> 79.7
BBCH > 40 mammal “vole 048 @1 0 o 156 ° 10
Cereals Small omnivorous ’ 2.6 NS N @7 @
BBCH 30-39 mammal “mouse” ) @< N Aqi ©\ X %, ©
Cereals Small omnivorous kY o D
BBCH > 40 mammal “mouse” % (’i@j @ 25 @@ < TG
N °\ % N

. @
The TERA4 values calculated in the Tier 1 acute ri% as@men&\f}r wild mammals exce@d the trigger
d as low and

of 10 for all evaluated scenarios. Thus, the a@

acceptable.

As requested by the RMS, the risk of p@

Mammals might be exposed to metabolites
For the major metabolite HEPA,
Therefore, this value will be constdered i
The toxicity of HEPA was tested in
6.8.1). The resulting LDs
1425 and 1636 mg a.s./kg@w fo
parent substance. Ove

exposure to the meta&)@ite is cc%side@d coveregd by 1sk
asse

>20000mg/kg\ow

ris Wild(éémmgl@an be@énsi
) i Q > @
S & &) %
& @ L % @
metabolites t&mamn@s Vi d is

a@%‘al a@ﬁe

, a 1d®W toxicify is a

axinmum residues
e diet}y exposure t
stu

2%

me

Q

AT .
e metabolite.
h rat ( ntor@OOl, dRAR 08 CA B6, point
is Iﬁgherqth@ the d\ilable acute endpoints of 764,
%heph@ Thus%demons}atingc%\e metabolite is less toxic than the
T H@%& and consequently the risk from
&sssment for ethephon.

ressed in addition.
are ggrmed é@%’plants%when ¢énsumed as food items.
were found in wheat.

Nevertheless, as illu%aiion, ac @risk SSIIet for mammals based on worst-case
assumptions is %esented@)elowfs et on @ly d@ades into the major metabolite HEPA, a
potential chroni¢ exp@e to HEPA is ggnsideredito be®@overed by the risk assessment for the parent).
Y & O N K
Crop Generit focal ~| adapted-<_ | SVe | MAF | DDD LD, TER, | Trigger
scenario dgpecies v, &pl. ratey é& [mg p.m./
o @ g P-Myhal kg bw]
Cereals °. Sn@/ N § <§
BBCH> [ inse orou@y o " 5.4 1.9 1072
20 ma “shre < 7,
gg@ Sgpll herous 4 \@ 40.9 14.1 141
0 sGmammalSivole” @ QO . ' '
Cereals ‘%@ ’ g?)X3(Zl.672 - o -
BBCH 30- | Smagomniveys % ' 8.6 3.0 673
39 m al “mouse
ezl Small i)) if
BBCH > PR 5.2 1.8 1113
40 mammal ‘mouse
272 % max. TRR found in plants according to residue section

All TER values are well above the trigger value of 10 indicating acceptable risk from the metabolite to

mammals.
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Acute risk assessment for mammals drinking contaminated water

For further details, reference is made to Point 10.1.1 of this dossier. However, a@ording to EFSA GD
2009, unlike for birds the scenario of pools formed in leaf axils is not relevant f8 mammals. Therefore
the risk assessment for mammals is limited to the scenario of puddles fermied mNthe gréund after
application. @@ %@ S @@
S T
Table 10.1.2- 4: Ethephon: Evaluation of potential concern for@fosug&e %“ mbam}lls via@rinlgiﬁévwater

Single “Estape I
Koc application rate LDso ‘R%tm S clanse” @@ o
Crop [mg a.s./ | Appli¢ation ratdx Co@ﬂsmn
[L/kg] x MAF ke bw] )/ L P@onc@
[g a.s./ha] g < 9 %@) Dif rati g@
3k \O
Cereals 200 480 156@ «(\\ 08 J@No concern

2 &
*For ethephon this value is a “pseudo K,.’. This is Beeause rptioff of ethep@bn is prédominafitly based on
non-specific interactions with the soil and the bi to th@oil ogdic matter is a @ordin rocess only.
> S g & o @
This evaluation confirms that the acu %*isk féP ma o s fr@§ drir{%g wast that may contain
Q

g

residues from the use of ethephon is é@)tabé@ é\g N @Q
SR ®) § e
o & N 9 L
b y & N | &)
IO N NN
> O & N
& &S N
& b > & & Y
(3 IS RN
Q @ N RN
\@ ~ @Q R g
N $ o O N O
N o @\@7 %
S
&OA @ O é&
C
N
SEIBN O
O
N ©© @@ S @S
Fesed
T @
S
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LONG-TERM REPRODUCTIVE ASSESSMENT

Table 10.1.2- 5: Ethephon: Tier 1 reproductive risk assessment for wild mammals

DDD E0;?)AEL
Crop scenario| Generic focal species | Appl. rate DDD g a.s./kg |TERvLr| Trigger
[kg a.s./hal SV | MAF | frwa . b Vyﬂ]o I N
Cereals Small insectivorous 19 (@\g %\@ % 5 @J
BBCH > 20 mammal “shrew” ) @ (0% N TR
Cereals Small herbivorous o N ST
BBCH > 40 mammal “vole” 0.48 217 @@@? 058> 5? > S o% 5
Cereals Small omnivorous ’ 39 &9 Q s, @g 93 0
BBCH 30-39 | mammal “mouse” ) @© N Q& ©\ CAN
Cereals Small omnivorous 235, Q\a UOO 6 @ Q 3 i
BBCH > 40 mammal “mouse” O Cy v @ @
Bold values do not meet the trigger @ N S @ @
AN ~

O S
The TERyr values calculated in the reproduc@ﬁrisk sS at 'e@l do n@exc the trigger of

5 for the small herbivorous mammal scqné%. Thus,>a re@ed risk asse ent fd®this scenario is
presented below based on measured resid@% of e@phon &treat@erea@ nts(%@@
@

Refined long-term risk assessment éj@%’nal rbivexous n@ﬁmal&gdinggereal fields

: Q" X,
SN N K
Refinement of RUD & @) A

Vs e @
With ethephon, many residy&studie§have Been corducted o@cerqal‘,@providing residue values of the
compound on plants i iate]@fter @)licat%@n at rates aro&% 0.480 kg a.s./ha. New residue
studies are available uctedZon wh% and@arleyth aication at BBCH 39 (end of stem
elongation) and one y with%arle at BB&Y 43, which i @ﬂzu analysis of green shoots on the day
of application (‘D@ ). @e Da% data drem t stu (including 8 trials each for wheat and
barley) are cons:i@%ered Orel@'ant @ timatihg rees onﬁass, and for the refinement of RUD. These
data are summagiSed i;gﬁable 10.4.2- 6¢, @

FSE s &

N
L& E Lo
O@@%§©
S &£ o« 9
@@ ©©©%\
o & oa s?
< N @ .0
&%é%@%\
" @
&
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Table 10.1.2- 6: Residue levels of ethephon in mg/kg directly after the application (‘day 0°)
Rate Initial residue
Plant sample BBCH kg a.s./ha] [mg/kg] RUD Reference
4.5 9.38 &CA 63.1/03
4.2 8.75
5.9 123 . (2015)
' ' Y 1-01&
N
Barley shoots 39 0.480 22 7.29 S A 9
6.6
3.3
8.2
0.480 5.7
0.520 17
0.480 69 A
0.480 5.68.
Wheat shoots 39 0.430 7R
0.480 6.4
0.480 10
0.480 . D 16
< M¢ha
Foliar interception @Q §
<) \ RN
Crop interception should be take@nto nt acc%rdm%to the BBCH grewth stage, as recommended
by FOCUS (2014)2. For cereals the f Value&re @:

g«mg @ﬁerce

- bare-emergence ( HO N 0% 9
- leaf developme BCI}0-1919 O%
- tillering (BBCE20-29%° O° 20V, @@ @
- stem elongafion (BB 30{9) %80%,© 6@
i ﬂowerln§30%40 69% 0% &
- BBCH70-89: © @ g§§a N
- senescence %mng( = 9) o
SEIE S

@
For Ethephon Sbi@ the ap hca‘uc@ in @eals is Sfended earliest at growth stage BBCH 39. As the
small herbivorou$,mam

(10% depositi@?j is ul
cereals. Fré@% this

@oem@%@ rele@n
c*ai;;ulate -S
@@reﬁn@ DDD, alcu
N

t only at BBCH > 40, an interception value of 90%
specific RUD. The refined RUD is 15.2 x 0.1 = 1.52 for
d as follows:

@@ Q ©© N
Table@Z Ethep 68 Refined re (@lctlve risk assessment for wild mammals
% & & N
Crop o Gengric > DDD NOAEL
. . %\hl rat@*FIR/bw RUD DDD |[mg a.s./kg |TERLt|Trigger
scenario focal cies s a.s./ha]| [g/d] ® | (refined) MAF | frwa bw/d]
Ymall i
Cereals | herbivor %
BBCH > 40 mamt§S 0.48 1.33 1.52 1.0 | 0.53 0.5 22.8 443 5
“vole”

3 According to Appendix A of EFSA GD 2009

2 FOCUS Groundwater (2014): Generic Guidance for Tier 1 FOCUS Groundwater Assessments, Version 2.2.
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This refinement allows the overall conclusion that the use of Ethephon SL 480 in cereals is safe for all
generic focal species including the herbivorous vole.

Long-term risk assessment for mammals drinking contaminated water S

Table 10.1.2- 8: Ethephon: Evaluation of potential concern for exposure of man@@%s via drinking water
° &

. G‘E
Single NOAEL Ratio ©§ @ O @@
Ko application rate R clause .
Crop [mg a.s./ | (Application rat@y ) Co sion
[L/kg] X MAF kgbw/d] | MAF)fNOAKL N toncern,
[g a.s./ha] A if ratidO S
Cereals 200%* 480 22.8 gﬁ% 21.@ < & ‘N}Io concern

&

*For ethephon this value is a ‘pseudo Ko.’. This is because adgorptio (}\fethen@ is pr@mma]@y basedon

non-specific interactions with the soil and the binding to t@ll org@gic matter Is a S@ d1na@proce nly.
& @

This evaluation confirms that the long term risk @ ma@als from drmk%g w&@ thaty contain
residues from the use of ethephon is acceptablex § é\ﬁ @ > &

@ K O
RISK ASSESSMENT OF SECONDAR)&@IS%N% Q “ @ v

Substances with a high bloaccumulamggl pote@al cQl @d th@tlca@bear@ risk of secondary

poisoning for mammals if feeding@ cont@nna d prey Jdike fjsT’or @worms For organic
chemicals, a log Pow >3 is used to trigger an\ deptl% alua of ﬂ@poten for bioaccumulation.

& @% N\
As presented in Table 10.1.1- 7 %g P&a ues are far b@jow th@ngge@falue indicating a low risk of
secondary poisoning. K, O\% o

Q, O\
S
CP10.1.2.1 Acute§ t({@%y to%amn@s @@' N

Study already eval @ during the f@? Anné%i 1ncl@on Nw studies were required.

& % S
CP10.1.2.2. ﬁigheimer dn @}giyma@

In view of %&s@ese o abo@@w h1®r tierf %dles were deemed necessary.

§f &
CP10.1.3 @?@”\\E fecn otﬁ{@' tergestrial @rtebrate wildlife (reptiles and amphibians)

Informationdn effeetdof e ephon eptil@%r amphibians is not available. No guidelines for studies
with terrestrial arfiphibiarQife s@s argiﬁ\septlles are available and no risk assessment schemes are
o so far?
estabh cd so fa @ 04
TE LSS
CP 10.2 w\ﬁ E%ects @qua@} organisms

The risk asses§ient is based ofi*Guidance on tiered risk assessment for plant protection products for
aquatic organisms i ge-of-field surface waters. EFSA Journal 2013; 11(7):3290, 268 pp, hereafter
referred to as EFS& GD 2013. Studies on aquatic organisms have been conducted for the active
substance and the formulation Ethephon SL 480. The endpoints from these studies are presented in
Table 10.2- 1 on the following page. Rows for studies evaluated during the previous EU review
contain grey text. This is to distinguish them from rows for additional studies which contain black text.
Endpoints selected for use in the risk assessment are stated in bold blaek text.
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Table 10.2- 1: Ethephon and Ethephon SL 480: Endpoints from studies on aquatic organisms

Test substance Test species Endpoint Reference
Algae, growth inhibition | ECso >75.8 mg product/L | [ 2015)
Pseudokirchneriella E,Cso >75.8 mg product/L? CP 10.2.1/03
subcapitata EuCso >75.8 mg product/L? g,M-526336-01-1
S
Ethephon SL 480 S | @Y O @@
Ss LY
@ W1-179329-01- 15
Aquatic plants, O’ ﬂo 14) %,
growth inhibition E.Cso Q0o moduct’/qg KEP 10.2.1404
Lemna gibba O, M305515501-1
@
Fish, acute,
Cyprinodon variegatus'
NQ
S
~
& M205148-01-1
QY 4 Q 4 (2015)
Ifgj“,f,‘;’;jﬁj C QEC® 404 mg /L ©@ KCA 8.2.4.1/02
P S| LS e a - M-524938-01-1
Invertebrd), acute & AN - (1989)
Crassostrdw virgidn' éﬁgff & Y “@L KCA 8.2.4.2/01
(Eastgrn oy SRS M-187969-01-1
O S
SaphgPnagna X &7 2
< g « S @ M-187833-01-1
S) o S KRS
Szt NS
el Y
Ethephon - G . 99 N M-187835-01-1
D 7, © ¥
A |G ] ™
o ‘ M-187839-01-1
'y %S D S
5| g
N & ﬁ@ N M-187837-01-1
N DNibitign™>
§ @) ©© N
S S @ 103 M-236983-01-1
§ @ N LAY (2015)
§ Q%j%ai’ la“}“%‘;"“ ECso  >2.86mgas./L KCA 8.2.6.1/05
J p peile M-534339-01-1
J o | REED)
§ gﬁ; Og;z%lcfﬁing EyCsoy  >1.8mgas/L’ KCA 8.2.6.1/06
Q M-187843-01-1
oy
M-236983-01-1
M-187841-01-1
>1.6 mg a.s./L>°
M-187845-01-1
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Test substance Test species Endpoint Reference
Aquatic plants, - (2015)
growth inhibition E.Cso >100 mg a.s./L KCA 8.2.7/02
Myriophyllum spicatum M-537257-01-1

! Estuarine/marine species, tested in salt water; 2 LCso for parental Daphnia. This is the ﬁed acute endpoint
from the previous EU review (at that time the 48h acute study was deemed invalid). acute t0x1c1ty study
has been conducted for the current EU review; 3 Risk assessment endpoint in prevm& U r

2 As requested by the RMS, EyCsp and EyCsy values should be determined as addittos oial end@nts to @s stut@@

3 Risk assessment endpoints selected in current EU review are stated in bold. @ %‘

* As requested by the RMS, ECy and ECy values should be determined as ad&tlonal &g pointso this sttB?y
However, due to the lack of a concentration response, it was not ible to derlvthd Eclgnd Eé%ffrom
the results of the study. 2, %

5 As requested by the RMS, EC 1 and ECa values should be defesmine a@ add1ﬁ1é§al endpoints to @is study.,
According to the new aquatic Guidance Document (EFS/\,\%”B Guidance offtiered s3sk asses§ment forplant
protection products for aquatic organisms in edge-of-fieldy faciﬁ@?ers @ SA Jo 20]@ 1(7): ), the
ECiq is the more relevant endpoint compared to the NGEC and. s therefofg used L&t e rigk assessm

6 The study was considered valid at the time of the orlg@l inclygion of &thephon. Howey, ccor@é to the
current test guidelines and due to statistical reaso ng, a re-ev tion %he s endpgitts is n sonable.

Results of the study are not used in the risk asse ent

"The RMS asked to calculate additional endpojntsfbr growth rate & »"\- y1eld @ h@mdy V@é considered
valid at the time of the original inclusion of t%pho owev! @ndpo eca ion ignot possible due to a
high coefficient of variation exceeding the. 1d1ty c rion 0135% ddltl% 0 EC@@Value can be derived
from a limit test. Results of the study ar @t usedgin the risk dssesstuent.

8 The E.Cso of 9.3 mg a.s./L derived in t tudy i©not an &eeurat poingds it do @ot fit into the statistical
model (extrapolation). Therefore, and as rec rﬁmendf:d%By the , thedpCso 13%sed in the risk assessment.

° The RMS requested to calculate the@ldpm &for grm%h rate an ylel(&Howe%g due to mathematical reasons,
it was not possible to derive Vahd%ndpc@from gp result%f the s@ @

¥ O L9 O
@ & @ N N

Note on metabolite HEP 4 @ V & @ \%

D g O &

HEPA (2—hydr0xyet®%hosphonic a@%@l) is @ed s -- maj@ metabolite of ethephon in soil, having

been detected at 1@% &@‘%109% of apflied r actl in a soil photolysis study on ethephon
(MCA Section By PEC alu@e pressnted g CP Section 9 (highest PEC,, for HEPA is 0.805
ug/L). In ac 3, the ‘rele ’ of HEPA to the risk assessment needs to be
considered. he m&g lar ctur@ ethefilyon an PA are shown below.
o °\
O A
@ @ N O HEPA:

&
Etheph:
thephon: O @;\’ @ N § @

& ©©|@ é @) \@ |-|o\/\(|)|
SN 4 HO/P\OH
§ @O DOH N S

STEYE O

Given that th%@uctur@)f HEPA is very similar to ethephon (which is of low toxicity) and the
molecule has no toa%phore, EPA is concluded to be ‘non-relevant’ for the risk assessment.
Therefore, a prz'or reference to EFSA GD 2013, the acute and chronic toxicity of HEPA is equal
to the toxicity of ethephon for all first tier taxonomic groups and accordingly, the risk to aquatic
organisms from this metabolite can be concluded as low.
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Predicted environmental concentrations for ethephon used in the risk assessment

Table 10.2- 2 Initial max PEC,y values for use in alkaline & acidic soils, FOCUS Steps 1 & 2: winter cereals

Use in alkaline soils e4n acidic soils
Winter cereals Winter cereals Winter éereals |, Winter cereals
FOCUS |1 x 0.48 kg a.s./ha,|1 x 0.48 kg a.s./ha, |1 x 0.48%&g a.s./ha{1 x kg as./ha,
Compound .
Scenario average crop cover full canopy average crop ¢over full canépy
PECq, max PECqw, max Conuf® | =) PECiymnn
[ng/L] [ug/Ll@N S Ingh 4> ]
o, % .
STEP 1 130.7 130, S \@j @\130.7
Ethephon |STEP 2 —North 11.13 5@;%j S 52046 § 8.fi§(ﬁ)°
STEP 2 - South 20.87 R 3.695 @C(@ @ 39.@@ L .69
Bold values are worst case values and are used in the rl@ assﬁent " @@ @
Table 10.2- 3 Initial max PECsw values for use in alinecidi Is F S St & 28spring cereals
i s S S
Use in@aline soils @\J @se in z@ﬁfc soils
Spring cereals Spring cépeals Sprin@erea Spring cereals
Compound | FOCUS  [1x0.36 kgas/ha,| 159036 é@n.s./h@ﬁﬁ x o\i%fkg a.s/ia, |1 x 0.36 kg a.s./ha,
P Scenario  [average c¥Qp tovery, full cinopy: — |average cropgeover full canopy
PECR mx © @Cs @ PEC % PECiw, max
L] s | SonghY N [«gg% [ng/L]
STEP 1 o @130.@ 1&).7 é 4307 130.7
Ethephon | STEP 2 —Northg 5@ q . 5041 & @QDS.MO 8.540
BN
STEP 2 - Souf®) @.695 © | & 869 A 1569 15.69
NN MY

As the use in

winter

N, .
als results 1

risk assessment is @ed 0 maximum
S

@higher

sw Vi
R

€3 in

Csw @es the use in spring cereals, the following
ter cereals, as a worst case.

Risk asseSSI@t for al@}atic organi @
A O Q N X
@ O & v
ACUTE RISK IiSSEs%ENT @ N
Q
Table 10.2- 4: @iepho$vinte$rea‘lé@ERA&llculations based on PEC;w values from FOCUS Step 2
4 N
b Q . Q‘& @ o @ Endpoint PECsw,max .
Compound F@ Species) ((’9 [ng/L] (ng/L] TERA Trigger
<§w Fish) acut O lLes >100000 2529
Ethephon @@ e 39.54 100
Ever@ate, aeyte ECso > 90400 >2286

B o
Table 10.2- 5: E eph%/ winter@reals: RAC*sw,ac compared with PECsw values from FOCUS Step 2
JaN
@ . RACsw,ac PECsw,max > D)
Compound Species (L(E)Cs0/100) [ng/L] (ng/L] RACsw,ac = PECsw,max?
Fish, acute >1000 yes
Ethephon 39.54
Invertebrate, acute > 904 yes

* RAC = Regulatory Acceptable Concentration
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CHRONIC RISK ASSESSMENT

Table 10.2- 6: Ethephon / winter cereals: TERLr calculations based on PECsyw values from FOCUS Step 2

: )
. Endpomt PECsw.max @ o
Compound Species (ng/L] [ng/L] & TEROLT ﬂ Trigger
Fish, chronic NOEC 43000 @Q &8 D" 2
. NOEC @ | [ N
Invertebrate, chronic 6%9 & ¢ N
’ ECio 12 0 \ 3 Ao
\g Q
Ethephon Greenalgae, chronie  |ECso WQQ 39%\ @54 S 10
. T =S Bl s
G lgae, ch 2 EC 7400 1
reen algae, chronic 1Co v w o @éb o §
Aquatic plant, chronic ~ |ECso & *~21600 AN N Q 40 5 q

2new algae endpoint based on of reassessment of alKgcotomc%@glcal data avae for @ orgags% group
Table 10.2- 7: Ethephon / winter cereals: RACQ com@"ed v?@PEng&zalue om F S Step 2

{RACHT co | @
Compound Species N (NO@/IO Cso/ PE RA Csw,ch = PECsw,max?
L] N
Qe peu | e
Fish, chronic ©  «_|¥ y\\t%OO Q @)@ . @ yes
N 6700 O 9 S
Invertebratg, g@ronic é}a 12 N yes
Ethephon = N & ;:;@4 0 @»Q Q@% vos
Greegégae, chikonic® 7, L, 710 N N yes
Aquiatic plar@ﬁnroni@ Q" >16@ yes

2new algae endpoint ba@{)n rea&essme&t of all &otoxwo@cal dggg available for this organism group

All TER values argre

sﬁf ﬁﬂ tr erv
greater than théPEC enc ere lo rs
S @K ©© l@ &
RS $ &
AN
@ O A
<O & ANIENERRRN)
& @
> & s & &
Q O ©© w;\
o &s s
@@ > @@ \@
¢ ©

s Similarly, RAC values are always
to aquatic organisms.
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CP 10.2.1 Acute toxicity to fish, aquatic invertebrates, or effects on aquatic algae and

macrophytes
Report: KcP 10.2.1/03; || 2015; M-526336-01-1
Title: Pseudokirchneriella subcapitata growth inhibition test W1th§@9ephon SL 480 G - Final

report N N N

Report No.: E 201 4786-8 @ @ Q @@
Document No.: M-526336-01-1 v\f % %,
Guideline(s): Directive 91/414/EEC; Regulation (EC) 4107/2{& °\ & N)
Guideline deviation(s):  none @ RS @) Y
GLP/GEP: yes %, § K\ @%ﬁ

A
)
(ORI NS 9 o
R
Objectives: &© < §@ @ @) §J
To determine the influence of the test item on exp@mntl%§o growdng Pseu%kzrc@nella@t capitata

expressed as NOEC, LOEC and ECx for growt@‘ate o@al bl@%SS (@is per@ume&

& Sy @
Material and Methods: oS I @Q % @
N ZEE S S @
The test item was Ethephon SL 480 lysed: 41. O%W/ws%@ or@ 3 @s /L) from batch no.
B3090017. Pseudokirchneriella su@plmm@ orme@@f @enas capricornutum) was
exposed in a chronic multi-gener; t10n tegfﬁ)r 72.hours er stafic’ conditions to a geometric mean
measured (nominal) concentraﬂ% (190) mg %rm /L @® comparison to a control. The test

consisted of six replicate vessels fo testOtem afd for the con The initial cell density was
10,000 cells/mL. Growth n@%ﬁmo&@as ae%wlated based- %%)mm&ss per volume. The surrogate for
biomass was cell densn@sed esp%@ parafneter). in the control replicates and the
temperature was 22.35 23. 5 (measured in an é@ iti oﬁi 1ncubated vessel) at a continuous
illumination of 4.67 &Eux (mean) con@wﬁra‘u f eton was analysed on day O and 3. The

mean geometric me@ured@ﬁcent&%on 1.1 gag a.s. §

o .0 .
Results: D Ko @
N )
YOI® SRS
All the validity cfiteria in the OE@;D Gul@ej%ne were met. Hence, the assay was valid:

Validity Crlten&q Q Ob@ned mths study

Increase in bjorridss: @)@ Bionass i eased@ the control by 64.1-fold, thus more than 16-fold, within
&\ o the eval@tion pefidd.

Sectional growth r@@in @Mea&%@rcen cdefficient of variation of sectional growth rates from day 0-1,
control: & day =2, and%il 2-3 in the control is 23%, thus not exceeding 35%

Betw@rephc@ Varlaﬁgn Pércent cﬁﬁciem of variation of the average growth rate in control replicates
of growth rafin con .3%, thiis not exceeding 7%

X
The analysis o@ephm@n me@iyum of the treatment on day 0 was 110% of nominal. After 72 hours,
1

analysed levels were %.7% of nominal. No morphological change in algae was observed.

@
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Effect of ethephon on Freshwater Algae (Pseudokirchneriella subcapitata) in a 72 h growth inhibition test

Geom. mean measured Cell number (0-72h)-average Inhibition of average
concentration after 72 h specific growth rates . th rate [%]
[mg form./L] (means) per mL [days™] sPﬁgjl ¢ grow ’
Control 641000 1.387 & 0.0
75.8 647000 1.390 < A 0.2 A Ca
-% inhibition: increase in growth relative to control. No significant difference W@%und fased on Student-t&gst.
@Y A&
Conclusions: @o S \\ Q . %

The (0 - 72h)-E,Cs for Ethephon SL 480 was >75.8 mg fa@;@L (311 mg@s /L). @a O
N NN 9
SN U
As requested by the RMS, EyCso and EbCso val Q and @rres ing EC afd LO @ values
should be determined as additional endpoints to th@lgae&%dy ( , 2015 M 5@36 21). Results
were reevaluated in a separate statistical repett, whl§ l@prow@% on @es‘[ @ summary is

presented below. O § @Q@ N > @@

S %, @
Introduction \. é @ & RS @

A statistical evaluation addressing the %ula@n of NO C an@%OE@@;alues as conducted with the

results of the study M-526336- 01@©( 20@0 f@] the-\ata rlrements according to

regulation EU 283/2013. % é}ﬂ &© \°\

S @
Statistical evaluation @J)Q @
The study M-526336-01-1 %@%‘ustlc\lly e%%luated‘ﬂ@r the effects of Ethephon SL 480

@

G on the algae Pseudoki, erie . Q) sub ata.,Xhe orggnisms %@ exposed for 72 hours to a single
concentration (limit te @f Et@p on 480 G: 75 duct/ Addltlonally, a control was tested in
parallel. The data or this evalu@nn W btal fron@ 1ginal study report.

Only the effects oﬁlom@%han of thélalgae %&re u§ for the statistical evaluation. In order to
derive No Obs@gved @ct entr n ( C) and Lowest Observed Effect Concentration

(LOEC) e?@ éme teé@h ts, a -t test (24h) or a Student-t-test (48 and 72h)

was perfo are @xRatP@’ Ver§%@n 3.2.1 (_, 2015). for
each of the samp&é@l 1nte%ﬂs 1nd@duall§@2 c&
S &S ¢
Results N 9 2 N
Accordmg@the statistic S; p&@)O 05 for all sampling points the NOEC and LOEC for

blomass%lange @uld be cons1d@sed va@g
The @ned OEC f@@LOE& Valu&&a presented in the table below.

O
No Observed E ff§ct Cogﬁtrat@ (NOEC) and Lowest Observed Effect Concentration (LOEC)

calculated by T tPraCYersion 3.2.1 as change in biomass of Pseudokirchneriella subcapitata on the
three sampling periods, 24, 48 afi@’72h after exposure to Ethephon SL 480 G.
Toxicity @ 72h NOEC 72h LOEC
Q@ (mg product/L) (mg product/L)
Effect on biomass change >75.800 > 75.800
Effect on growth rate change* >75.800 > 75.800
Effect on yield change* >75.800 > 75.800

* Value obtained from the statistical evaluation on the original study report (-, 2015).
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Conclusions

The calculated 72h NOEC and LOEC values are > 75.8 mg product/L. The statistical parameters
presented above showed that these values can be considered reliable. Due to the test design (limit test)
it is not possible to calculate Effect Concentrations with 50% (E»Cso) effect on tl@)biomass change.

%@
P EETE . °
S & & o
S @
o @ S
Report: kP 10.2.1/04; [ 2014; M-5055¢8501-1 & S $ ®
Title: Lemna gibba G3 - Growth inhibition tes@vith e@phon‘@% 80 A%G undefssgmi-static
conditions é}ﬁ . Q) N v é;ﬁ
Report No.: EBETN002 @ O %70% S & =
Document No.: M-505517-01-1 v 43 @ @) @
Guideline(s): OECD Guideline 221 (March &@zoog) < %@ @ @) @
US EPA OCSPP 850.4400 Q S S @ @
Guideline deviation(s):  none ©\ @\g\ & L @
GLP/GEP: yes X N) @) @) @ S
§ 9§ Y &

NOEC, LOEC and EC for growthsrate o@he resﬁ&ase Var%%)les,{r d n@er, and total frond area.
A RGP

Material and Methods: ® @ ‘\% 9 @Q

o g

& AN N
The test item was Ethﬁn 8@80 (%@ysed&lﬂ%@ﬂw a%.s%%r 492.3 g a.s./L) from batch no.

B3090017. Four repliggtes of 42 fronds of L%ibba peytest ogpeentration were exposed in a chronic
multi-generation te&or 7 days lgﬁr senfisstatic @ndit@ to nominal concentrations of 0.0320,
0.160, 0.800, 4.00, 20.0 @100 for n @paris@a to a control. The pH ranged from 7.5 to
8.7 in the con,té:@and tempera ra from@4.6 t@24.9°C (measured in an additional incubated
vessel) at a @tmuo@lunﬁgation 81 fux (avethge). Concentrations of ethephon were measured
in freshly preparqdi@dia ogay 0, @,and%@d in éﬁed media on day 3, 5, and 7.

& 2o @ (NN
Results: @;\9 @Q 3§ o ©

< o
The doubli tim@@fron&umb@m thégontrol was 1.9 days, corresponding to a 13.4 fold increase.
Therefoge\the stgdy m@all Valigi%y cr@a of the OECD Guideline. The analysed concentrations of
ethep in fi@sh me§@ o 0, 3, 5 were 98 - 109% of nominal. In aged media on day 3, 5, and
\Qw:
5

S & % @
@
Objective: %& O &@ @Q °<\’ 9)
o & o & \© &
To determine the influence of theGest iten on ex\ponent@%y glngbL@ma gibba expressed as
on:

7, analyse@ncentr lonssgere 1k Z4% of nominal. The correct dosing was confirmed in all freshly
prepared test m Hm@zg resulfssare based on nominal concentrations.

o4
S
@
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Nominal Frond no. (day 7) Total frond area % Inhibition

conc. mean of 4 (day 7) mean of Mean growth rate | Mean growth rate
[mg form./L] replicates 4 replicates [mm?] for frond no. for total frond area
control 160 1807 -- --

0.0320 165 1780 -1.0 P 0.6

0.160 156 1749 1.2 & -0.9

0.800 133 1588 72% 3 3%
4.00 125 1429 9.6 * Y R
20.0 136 1523 6.4 1) b QM A
100 132 1597 Qy  1.6% S| A 25, Y

-% inhibition: increase in growth relative to the control S N
* Results which were significantly different (Williams Multlpleé}quentl@ “test %cedure@om t%wontrol

Only minor effects on frond number and area occur@ with @ml n of
dose-response relationship. There were some sepa%@ froa& on dg

@

o

?‘ T@m @ clear

Effect on meangrowth e of Effe \1 me rowth rate of total
Endpoint (0-7 day) frond no@ig formy/L] @; Q{%ond@rea [m lkm./L]
E.Cso (CI 95%) o 100 AR o2 >10
LOE,C & 0.8003 @ | a, 0800
NOE,C ~) 0160 & DN /AWL60
S o & £ o O
Conclusions: © N LN ) § . ©
é}a AN @) & \\
The E.Cso for frond number 3;1} fror@rea Q&%lg forg/L @ mg a.s./L). The NOE,C for
both parameters was 0.160 @form D basedon mitior efch\t@@t 0.8 form./L (NOE,C).
@ Q @ S 2 &\%
CP 10.2.2 Ad nal long -t &h '@om studies on fish, aquatic
@teb@es an% edi ng@amsms
No studies are, ré@ured\ @
@ Q \ @
Fe g oo
CP 10.2. 3 Fo& er te 1ng on aqlgglc ogéanlsms
No studies are é@%mre%@é\g § N Q)
. 2 § N
o & & O
Q © O N
D © e Y
§ & & & o
@ O
% § >
§ N
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CP10.3 Effects on arthropods

CP 10.3.1 Effects on bees

The risk assessment in this section has been performed according to the exi guldance in force at
the time of the preparation and submission of this dossier namely the %uld e D Sument
Terrestrial Ecotoxicology (SANCO/10329/2002 rev 2) and EPPO Standagd PP 3@\\0 ) EnV1ronrn@
Risk Assessment Scheme for Plant Protection Products - Chagr 10: H&(@&y bei@’

© R

Previously-evaluated data indicate that ethephon has a kg\;@acu Soral n%} con toxke\\} to bees
(LDso >100 pg a.s./bee). Also, data on other non-target arthropods (CA&? 2; 0.3. show
any insecticidal activity for ethephon. For completeness, seV addltl al stdfies es ha@ been

conducted for this current EU review, in order gotulfil @e dag&equ &hents @der @ﬁulatlon
1107/2009 (Ref: Data requirements Regulations 2@2013\}d 2842 3<S§/Iarc@013)
New and previously-evaluated studies on @iﬁ for@e active sub%a©n>ce e sumpiatised in MCA
Section 8.3.1. This section includes summasxies of 1@0 studond%\{cj:ted using Ethephon SL 480 as the
test item, which was used as a means %estmg@e actl@ subsfatice Qlﬁ%ccor sfke with Point 4 on
page 54 of Regulation 283/2013). O the@[> studles as @one}&@e broddt feeding study (KCA
8.3.1.3/02) conducted in 2013. S & O
N SR
@ % S © O
The honey bee brood feeding study (K@ 3/02) sl@wed a %her Brood Termination Rate (BTR)
in treated colonies than in t control &Iowe%r aft@r) finali n of the study it was realised
that the treated sucrose 8011@)11 W, 1 tairied 2.4% g a.s4l, sho ave been pH-buffered. The pH
ofa24 gas/L aqueo luti E@hon 480 2.0 , 2015, M-542286-01-1, KCA
8.3.1.3/03). Uptake c@ of tr@ sucrdse solutlon b ach dlony was clearly slower than uptake of
untreated sucrose sotufion by contr(égeolomé&%ﬂhl ] prc@ y related to the acidity of the dosing
solution. The possibelity o@onse te menta} artefacts could not be excluded. Hence, the study
was concluded éﬁ@lnrel abte. Sulse , to rePlace the study, an acute larval toxicity study (-,
2015) and a ybe nne test ( , 2015) wex ,\Q one. The acute larval study was conducted in
order to as@s znkgf toxXTyity of ephé’@’to brdod. The tunnel test was performed to provide a
realistic worst cgse, in ‘gigrms expggsure @oney&bee colonies (in contrast to the very high exposure
concentration dlrec@osm@ the bi'eod fee@lg study).
9 Q
The tunnel@\st { O&) was-based . ~OECD Guidance Document no. 75. Honey bee colonies
were expased bycthc spraylng of’ @Dwer%%, hacelia tanacetifolia at 120 or 480 g a.s./ha whilst worker
bees @e fm@ﬁmg folle& and r. The rationale for conducting this study was to provide:
1) Informatigh on F@ eﬁ@ of et@phon on foraging behaviour, brood development and colony-
condition, nd 2)%1ant1ta{19 e dat@pn residues of ethephon in larvae, pollen and nectar. The study is

summarised 13@1 this @ctlor@

Endpoints from thq§ailable studies on bees for ethephon and Ethephon SL 480 are compiled in Table
10.3.1- 1. Studies evaluated in the previous EU review are stated in grey text. Additional studies
submitted for the current EU review are stated in black text.
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Table 10.3.1- 1: Endpoints from toxicity studies on bees for ethephon and Ethephon SL 480

Test substance study type Endpoint References
G
@) M-172533-01-2
N 2015)
Buon | T | OnbiD i Oaste | v o
P s - Hgas. @@ Q -514214-01-1 @
2015
Ethephon B““;‘gehbee’ Oral: LDy >167.0yas/bee [ | K g.s.l. §3
@ & K -53455 -1
O
Ethephon Burrit;gleil bee, Contact: LDsg @5&0.0 {iﬁ@&.s./be N K0
N @y )
YO @ @ @
Ethephon Honey bee, LD%% >§5§3 ug a\%bee/da& @CA 8.32).2/01
SL 480 10 days NOED @ 3 pgas./bee/day SKCP 163.1.2/01
& > O 9O O M-538554-01-1
3 colonies ead@ed 1 L%ﬁcros%éﬂ. contaihing %g ﬁ (2015)
Honey bee | a.s./L. Due ‘i%wversig{lt, dosing)selutign, was noZpH-
Ethephon N ; @&CA 8.3.1.3/01
brood buffered. take sfower in@est it colopity than@
SL 480 . & s OKCP 10.3.1.3/01
feeding study | control,probably due to>Sacidi H . BT@ M-528291-01-1
higher@r test itein thangepntrol. Sidy iswunreliablé®) ) e
Honey b e QPN 2015
oney bee %\ %45\\09 >1@0 ng a.s@rva -( )
Ethephon larvae, & < NOED 100 ue asMarva KCA 8.3.1.3/02
acute, 7 days |° o N Q0 ngags M-540682-01-1
O
Ethephon Honey bee@ @ LD%N%N 10Gng azys.ﬂ@iij)> KCP 1 0(32 (1)114 )1 01
L4 48h tact: L >1 .S Pt
SL A% "o S P vﬁwg asiee M-504112-01-1
Hone@\ee %I@ effectsdon adulfs)broo colo@ for sprays of
tunngltest, 20 &A80 g a.g/ha to flgyering Ragicelia during bee
Ethephon CD flightz,H] ighe&easur@resid g@'n pollen & nectar K-CP (120031 51) 5/01
SL 480 idan@@% fr orag ere nd 3 §a.s./kg, respectively M-540 6.67'—(')1-1
&Docum: 0). eque mples from foragers & combs
. Ne. 75 indicated g rapid de in%@oncentrations.

&
*Study not sg@{éble forauge in rggasses&t T place&y study an acute larval toxicity study (-, 2015)

and a honey bee tunr%@est assessing brood (| 72015) were subsequently conducted.

BTR: Brood Terminition Rate. @ @) N
P SEEN S P
Risk asses@ent @ees& ® O\©
@) R

The oint@nd res from labor&tfo@rjy studies in Table 10.3.1- 1 are for larvae and adult honey
bees, with i atter also expdéed for@ chronic duration (10 days). Bumble bees have also been tested
asa repres%itativ%non—s’ speeles. Overall, the results indicate that ethephon has a low toxicity.

The only study whichsshowed effects was the brood feeding study (-, 2015). The main effect
was on BTR for monitored from the egg stage (Mean BTR of 31.33% in the test item dosed
colonies compared with 11.67% in the control colonies). However, this study is unreliable due to the
acidity (pH 2.0) of the dosing solution. When considering the low pH, coupled with the substantial
volume of solution provided to each colony (1 L), an artefactual ‘physico-chemical’ effect cannot be
excluded. In the subsequent tunnel test (-, 2015), the highest measured concentration in nectar
was 3 mg a.s./kg (day 0). This realistic worst-case concentration is 800x lower than the concentration
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in the sugar solution used in the brood feeding study (2400 mg a.s./L). Hence, in hindsight, the
exposure concentration in the brood feeding study can be regarded as completely unrealistic. An acute
toxicity study on honey bee larvae (KCA 8.3.1.3/01, -, 2015) showed no effects for a limit dose
of 100 pg a.s./larva. This supports the notion that the results of the brood feedin@tudy are unreliable.

In the tunnel test (- 2015) Ethephon SL 480 was sprayed onto ﬂowerm&%@hace% at 120 or 480 g
a.s./ha in the presence of one colony per tunnel. The test was a more istic, experimeitt thagyfthe
brood feeding study, as the colony in each tunnel would have been ex@psed t@emdue%m/o llen
and nectar brought to the colony by foraging bees. No trea@ent—reféted %f%ts o@ults& rood

were seen. No residues of ethephon were detected in larv @fn po “hectar ple ‘the highest
levels were detected nearest to the time of apphcatlon @nd d ed Iag ly t‘hgreafter%ke highest
measured residue in pollen from foragers after application at 480 g a. NG 8 mggs. /kg@bm a

sample taken on the day of application. Subsequen&@mple@ pollén from@@rager@ﬁnd palén from
combs indicated a rapid decline in the concentratl@ The pattern was the same 1n®rms o@eadues in
nectar. The highest measured residue in nect from gers after applicatio Gt 48 ?a s./ha was
3 mg a.s./kg, from a sample taken on the §&y of icati@p, Sub&gquengample@ nectar from
foragers and nectar from combs indicated a\r & d dichne 11@)@ C()é&entratu@ o
@) @ S
It is clear from all the laboratory stud@nd e tunnelMtest t@g@ethe@n has@%ow toxicity to bees.
Ethephon SL 480 is proposed for U@@n cer@als at 480 g crop % not attractive to bees.
Hence, both acute and chronic e &% sure %jﬁ)rage&&fs likety to be.cgh fhle. In turn, this means that
it is highly unlikely that any residues in/0d pollen or ne r wo e carried to the colony by foraging
bees. Therefore, exposure of th@colon@ 1nclt44;ng rvae @ also be assumed to be
negligible. Overall, no eft@”s wouid be e sageNrom a app]% ion at the GAP rate of 480 g
a.s./ha to cereals. This ig&so ¢ 1rme the‘cute I—@zard & ients which are calculated below,
which are very much les§rthan &htrigger of 50.
LN @ 9
5O ¢ & QO
Hazard Quotients: (S QP % @ & S
o .O ¥ RN
The risk assei@ent f@}ees is based dwthe maximum%te of application in the GAP of 480 g a.s./ha.
This is foréﬁ&p ic to cersals, v«ﬁ areip anyscase unlikely to be foraged substantially by bees.
The critical endpbigts (LDso valugs) in th@ﬂ“abIQ&O .3.1- 1 are the LDsp of >111 and >100 pg a.s./bee
for oral and co&t%t ex&;@@re @ectw(ﬂy Q)
p azar(@%mtlent approach (Qu) by calculating the ratio between
the appligation r, (expre ed igga.s. /@ and the laboratory contact and oral LDso (expressed in ug
a.s./bgg %H \@lues hlgr tha& 50 1n&@’e the need of a higher tier assessment.
O
Hazard Q]}&ﬂent %al 2 Qe = %a)umum application rate _ [ga.s./ha or g total substance/ha]
§ Q o LD., oral " [nga.s./bee or pg total substance/bee]

Hazard Quotient, C t: Q. = maximum application rate [ga.s./ha or g total substance/ha]
(o He LD, contact [ng a.s./bee or pg total substance/bee]
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Table 10.3.1- 2: Hazard quotients for bees — oral exposure

Compound Oral LDso Max. application Hazard Trigger A-priori
[ng a.s./bee] rate quotient acceptable risk
[g a.s./ha] Quo for adult bees
2
Ethephon >111 480 <43 i@ yes
R >
> @ O o
The Qu for oral exposure is below the validated trigger value of 50, indicating a lowy risk. @

O
Table 10.3.1- 3: Hazard quotients for bees — contact exposure @) IS Q\\

% Q,
Compound Contact LDso Max. application @?ﬁazar&g) QQ’ISrlgge&U O -priori _
[ug a.s./bee] rate qua@t o ) aCteptablerisk
[gas./ha] AW @ Qor a ees
@) N
Ethephon > 100 480 &S| S 248 N7 &s0 S @<§és

NS L N D Y
X KIS
The Qu for contact exposure is below the valf 6) fated trigger valgg of 50;undica tmg a 10@@%
. N @

As requested by the RMS, the risk of pla%%metab@ es to@ees is @ress&ﬁl@m addi@on.
Bees might be exposed to metabolites are@rmed 1ﬁ§plan‘l§9 en @um@as food items (nectar,
pollen). For the major metabolite HE@ a worst- cas@appr@ phecludlng the application
rate of the parent. In addition, the metabolg\{g\ls co@iered@ 10&mnes fagre toxic than the parent.
The acute risk assessment (HQ- @%oao@or be&s base%s pres@d below.

O

Exposure scenario A@ rate LD\ Q\Vc N HQ Trigger
S /h@ ©@ [u%m /beeé)
Oral @Q 480 . SIS @ 50
O 8
Contact §) @4»80 %@ @ >]Q<=12 § <48 50

* Assuming a ten fimes higil%% toxi@?f of H@ com@red t@the parent ethephon and not including molar mass
: N
correction & X S
A @Q S ¥ o =
The resulting hai%fd qq&lents belo@he tﬁx&ger value indicating low risk from the metabolite
HEPA. @‘2@”\9
i éé@ $

Overall conclusu@ for l@s

The ot1 e we 1 belo t@ validated trigger value of 50. This indicates that the risk to
foragi beﬁ@s lo \, is @alsg c@lﬁrmed by the lack of effects on foragers in a tunnel test, for an
apphcauo&te ofd80 g as.7/ha. A&aboratory study on honey bee larvae, and brood assessments in the
tunnel test, sh no e@cts @matmg a low risk to bee brood.

Overall, it can bncluded that ethephon, when applied at the maximum application rate of
480 g a.s./ha, does not pose an unacceptable risk to foraging bees and their colonies. Hence, the risk
from the uses on cereals according to the proposed GAP is low.
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CP 10.3.1.1 Acute toxicity to bees

CP 10.3.1.1.1 Acute oral toxicity to bees

A new study to determine the acute oral and contact toxicity of Ethephon §@480 to honey bees is

summarised below. § %@\ ©& @@
& A 8

Report: Kcp 10.3.1.1.1/01; | |  EE; 2014; 1@ 112-011 OO Y

Title: Effects of ethephon SL 480A G (Acu contac ora%&\ @S\ﬁ %\

on honey bees (Apis mellifera L.) 1n@1§e labeg Y & N © .

Report No.: 90441035 @« v LA

Document No.: M-504112-01-1 é\a o @ @® @© S

Guideline(s): OECD 213 and 214 (1998) = &_ 0 © AN & @

Guideline deviation(s):  none \\ N @ @

GLP/GEP: yes %, § é}g é § &@

- s | L N> )
Objective: N o @f@ . @

A QO ST
To determine the acute contact and ora@lcr&‘&of Ethef)lhon SJ\<90 t@ hon@%&ee (A. mellifera).
Material and Methods: S N
S
The test item was Ethephon S&@% ( w\iys 41. 0°/ W/W or 493%3 g a.s./L) from batch no.
B3090017. Under laboratory condltlo® 0 wéer bese,\sﬁ were expos @r 48 hours to a single dose of
100 pg a.s./bee by topical @E%{)hcz&@ (con&e{ 11rni§test)u a worker bees were exposed for 48

hours to a single dose 0@ 7 pugas./ogeby feeding (o ! limi t%g value based on the actual intake
of the test item). & % gm @ &

/

@ @
Results: ©© @“ %@& § %Q @6
' U
Contact T es@%t the«zgegnd of the test(e48 houlrQ pphcatlon) there was 0% mortality in the
100 pg a.s. fBes gr(% AISO@ morngality 0 e control group (water + 0.5% Adhésit). No
behavioural abnotmalities were o@erved N c&
& N Q)

Oral Test: Tl@no v)@ test Tevel ,_-(:) hepl@n SL 480 (100 pg a.s./bee) corresponded to an actual
intake of 1 @ g &3./bee This 6 ed to@A) mortality after 48 hours. Also no mortality occurred in
the cont% (50% sucr e solgtion). N\g\behawoural abnormalities were observed.

..S @’
Acute x1c1t3§@ Etheﬁn SL@) to H@ley Bees in the laboratory:

Test Item =X, Ethephon SL 480
Exposure ) @ contact oral
$ @ (solution in Adhisit (0.5 %)/water) (50 % w/v sucrose solution)
Dose uga.s/bee ) 100 110.7
LDso ug a.s./bee @y > 100 >110.7
NOED pg a.s./bee* 100 110.7

* The NOED was estimated using Fisher’s Exact Test (pairwise comparison, one-sided greater, o = 0.05).
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Validity criteria:
Mortality of the honey bees in the control (contact test): | 0 % (required: < 10%)
Mortality of the honey bees in the control (oral test): 0 % (required: < 10%)
LDso of Reference Item (24 hrs), Contact test: 0.29 pg a.s./ bee (required: 044-0.30 pg a.s./ bee)
LDs of Reference Item (24 hrs), Oral test: 0.17 pg a.s./ bee (required; @TO 0. 35 ug a.s./bee)
The contact and oral tests are considered valid as the control mortality in edeh cass < 10% andé})le
QO
LDs values obtained with the reference item (dimethoate) were within th qulr% anges. @
o & S §
Conclusions: @o S \\ @) Y
SIS S
The contact LDso (48 h) was > 100 pg a.s./bee. The oral@@so (48@@%15 %10 gkg a.s.g@@. w,°
S P S &
CP 10.3.1.1.2 Acute contact toxicity to bees <& o\© Q@ & S §
Please refer to the previous section CP 10.3.1.1.1. Q\ w\g\ & N @
YOS O vS
@ Q @ K S @@
CP10.3.1:2 Chronic toxicity to bees, @Q

o S 3
A new 10 day chronic study on adult h bees 1 sumngarlzed ) CA@ect10&@3 1.2 and as
requested by RMS below, and the en ts @tate%n Tab@O 3. q]\

Report: ey % 2015; @@ 534550
Title: Ethe%on SL A G essgnghi of e ts on @neybee Apis mellifera L., in a
s chr feedm st un&r labo& ry c&& itions

Report No.: Q

Document No.: 45 3%501-1 V @

Guideline(s): @ o spe&ﬁc guideline ayailable. @ CD Guideline No. 213 (1998), CEB No.
230 (2013) artgh EC uldell rop@(mw)

Guideline deviation(s@ nof@>"
GLPIGEP: ¢, .¥&9
K @ Q

o N

SR, F & &

Objective: - \© Y é @ @ ™
& w\g @ (&

To determine d@e effec@of Etf&pﬁorﬁﬂ% (@the honey bee in a 10-day chronic feeding test.

N
Material and M@@od@ @ @ @%
The t§item@as Etlephon Sk 480 &492.3 g a.s./L; 41.0 % w/w a.s.) of batch no. B3090017. During
10 days, b&a were exXpos 504 9@ /v sucrose solution with nominal concentrations of 187.5, 375,

750, 1500 and 3&%0 mga.s./kg b§> continuous and ad libitum feeding. The control was exposed to
untreated sucr§ solutior. Magtality and sub-lethal effects were assessed daily. The consumption of
sucrose solution, th ean intake of test item and the accumulated mean intake of test item were
determined. Soluti@ were prepared freshly every day throughout the 10-day period. Samples were
taken daily for analysis for ethephon. This analysis was performed around one year after the in-life
phase and no stability data are available. Hence, the analytical results are considered to be supporting
information only. [In-life: 27 May to 24 June 2014; chemical analysis: 22 April to 12 May 2015]
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Results:

No control mortality was observed. The cumulative mortality at 187.5, 375, 750, 1500 and 3000 mg
a.s./kg solution was 0.0, 0.0, 2.5, 0.0 and 5.0 %, respectively at the final assessment. In the reference
item group, mortality was 87.5 %. The study was considered valid because th&ean mortality in the
control was <15% and the mortality for the reference item was >50 %. In the control and,at all test
item treatment levels no sub-lethal effects were observed. Overall mean con ptlo@%f feeding
solution (i.e. the average consumption/bee over 10 days) was at the high @&contratl of 30 @i‘n

a.s./kg statistically significantly lower than to the untreated cmétl;ol. Re@ ts are\he f&%w le

R
Results of a chronic feeding study on adult honeybees: mQ i&x\ @%\f >
10-day Overall n@ S S 9 L
Treatment cumulative consumprron @%Dletarﬁose C Acc@ate
mg a.s./kg feeding solution mor tality of fe@ing D) @7 medy upt
% tion ptg‘a& /bee/day g a.s./ @
ee/day, SN . N @
C'(0.0) 0.0 NS ey © S
R2(0.8) 87.5 N 35 629 ®n9
Ethephon SL 480° N N @ Y
187.5 00 & Q397 @ | K 744% D 7439
375 0.0 [ o 4235 O8> 7 15852
750 2.0 | 4%5 3190 @ 319.02
1500 0 - 385 O S§170, © 577.03
3000 B0 2 31.8% Y| (9553 955.29
LCso N S~ 23000 mgap.s./kg £eding solution
LDDs S O >95.53 pga.s./bee/dsd
NOEC g LYY 3000 g a.s:{kgfeeding Solution
NOEDD FYIR (9 &_95.53 ug a.s./bey/day

IFeeding solution: 50 % w/y agueous s{@ose solifon 9
2 Feeding solution: 50 % w, queous%ucros olution gpntaining ekthi .s. dimethoate)
3 Feeding solution: 50 % @v aqueous sucro lutloré‘ltaini eph 480

* 22% lower than the c was 1stlca1 1ﬁca HE ( illia §!—test o=0.05)
LDDso = Median Le al Dletar 0se 0' @ Q

Analytical g@ ana ed co ®1trat1‘&1g of etl@hon for 10 consecutive days per individual test
item treatme levé@vas W n theelinge, 0 4 85°% of the nominal concentration. No residues of
ethephon above Q%LO%IO ug/@) wer@und in any of the control samples.

v
Conclusiom@&@ @)@ % § N

The LC for days Q co@@uou%\posure was >3000 mg a.s./kg feeding solution. The
corre$ ing LDDso, @ased on the act@il consumption, was >95.53 ug a.s./bee/day The NOEC for
mortality a ~ 10 day$’was @00 mgys./kg feeding solution. The corresponding NOEDD, based on
the actual xgﬁ sumption, wd#95.53\ug a.s./bee/day. Consumption of sucrose solution containing 3000
mg a.s./kg was 22%% lowéﬂlan that’consumption of untreated sucrose solution in the control.
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CP 10.3.1.3 Effects on honey bee development and other honey bee life stages

A study on acute toxicity to honey bee larvae and a honey bee brood feeding study are summarised in
MCA Section 8.3.1.3 and below as requested by RMS. A tunnel test which 1@)ludes assessment of
brood is summarised later in this section.

& S

) @ S

Report: kcp 10.3.1.3/01; I 2015; M-528291-01-4 %
Title: Ethephon SL 480B G - A honey bee bro feedmg@gtudy to Qanluat& ntlalgfects

on brood development and mortality of @t\one@bee A@mell

(Hymenoptera: Apidae) Ao % v\y
Report No.: 20130045 @© \ N \ 9 .
Document No.: M-528291-01-1 5 R o § § &
Guideline(s): EPPO Bulletin 22 ([t a©1992)@@’ o @ O @
Guideline deviation(s):  not specified Q& EN . AN S 6 @
GLP/GEP: yes § AN < S @

After study finalisation, it was realise %t the @cros&%@%}utlo@}oma@ﬁig 2. 4@ a.s./L should have
been pH-buffered. The pH of a 2.4 g & L a@ lution @Ethep{@ SL @ 1s 2.0 (- 2015,
M-542286-01-1, KCA 8.3.1.3/03, Kep 10:3,1.3/02).Uptg of 1 @tha\t@ated sucrose solution by
each colony was clearly slower, tHan upt@ of untr%ated sucrosutlon“by control colonies. This was
probably related to acidity. ﬁe p@alhtéf coaa\\g@é%luent erl@ntal artefacts could not be
excluded. Hence, the study@s co&@lded et\shunreh%le S&g@eque&t to replace the study, an acute
larval toxicity study ( 2015@nd eybtunne@test (Q 2015) were done.

In the honey bee t test ( @15) @epho 48@%5 sprayed onto flowering Phacelia at

120 or 480 g a. s/ pres col@ per el. The nectar from foraging bees was

analysed for e h@hon *The hi red c@cent@lon in nectar was 3 mg a.s./kg (day 0). This

realistic wg@@ase @'el oﬁ@thep o’) n n ar is $00x lower than the concentration in the sugar

solution used in.t broo feedln studg (2400 mg a.s./L). Hence, in hindsight, the exposure
N

concentration in the bro@vfeetud&gfh be gegarded as completely unrealistic.

.9 @ N §@
Objective:)” Q@) & ) &

O Q" s
% ©© © : :
Toi 1n ate the effe@%@f Etlgphon SE480 on honey bee brood when exposed by via the diet.
% @
Materlal Me%ho s: §

item (4.93 mL) was ed with each 1 L of 50% (w/v) sucrose solution to give a concentration of 2.4
g a.s./L. One litre @f-'this solution was then fed to each of three colonies per test group. Mortality of
adult bees, pupae and larvae was assessed 21 days after introduction of the test item. Also bee brood
development (eggs, young and old larvae) was recorded one day before introduction of the test item,
and 4, 8, 15 and 21 days after introduction of the test item. Three control colonies were given
untreated sucrose solution. 3.0 g of Insegar (25% fenoxycarb) in 1 L of sucrose solution was used as a
reference substance (i.e. 0.75 g fenoxycarb/L). The bees were free flying, with access to natural

The test item \f§ Etht§phon SI¢@80 (487.7 g a.s./L, analysed) from batch no. NK49CX0211. The test
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foraging recourses (e.g. nectar and pollen) in the surroundings. Due to the time of the year, mass-
flowering crops was already fading (Dates of experimental work: June 17 to July 12, 2013).

Results: @@

Ethephon SL 480: Results of a brood feeding study on honey bee (4pis mellifer® @ é &

(O
Contr%o i Iteag@ R&%@nc e@m

Assessment period &@ @ 3 % ?1\1%
€
@y orkezr\\}?[orta]zf%/ Co@r (Me@s + S@)
N O
Pre-Application (DAT -3 to 0) &@ %3 Q 68 @ 00 @65 @jh 67@
Post-Application (DAT 1 to 22) Q13 @z@ 4. 4x 1029+3.39: o lS&i 3.09
§ QQPup@%ort%@/ Colggf (M@s + SD)
Pre-Application (DAT -3 to Oba) é\ & 0. 42@@0 38 %1.08 49 52 O 25+£0.25
Post-Application (DAT 1 to 22) % 0&8 +0. l@ O§i 0. %é"@ 53.58 £20.07*
S o
o .0
A V\ﬁ De@pme Qf seo]&@ed Eggs (Means + SD)
© &

VL e Q
Brood Termination Rate (Ya)at BF (D@l) .67 *3) 52 @ +1595* 34.67+23.71°

Brood Index at BFD 22 T;@% ©) 442%{)12 3.43+0.80 3.27+1.19
Compensation Index atB¥FD 2& AT 4§Ji 0. g\k 3.84 £0.58 336+1.25
< ' %
©© N @ N &Q D@lopﬂlent of selected Young Larvae
§ @ N (Means + SD)
@‘J) °\ @Q Q @
Brood Tem@tm Rote (t)/&t BF; §© (DAT 21)%@ 3315  933+924*  12.00=6.08°
Brood Index at B&@D D 2 KN « 483+0.08 4.60=0.35 4.40 £0.30*
Compensatlor@ex a@ﬂ) 22DAT 2. ©° 485+0.09 4.61+036  4.42+0.29%
@ »
s &8 Sy
@ N é)& O . Development of selected Old Larvae
% @© < @%]\ (Means + SD)
@
Brooﬁertion@e (%ppt BEDR2 (DAT 21) 1672208 567£473 1467 11.59°
Brood Index at BED 22 @T ZIQ\ 492+0.10 4.72+0.24 4.26 + 0.58%
Compensation fdex at@FD 22\(DAT 21) 494+£0.07 481+0.13 430+ 0.61%*

* Statistically Mgnlhu@%y greater as compared to the control
* Statistically signifi@éntly smaller as compared to the control
DAT  Days After Treatment
BFD  Brood area Fixing Day
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Uptake of sucrose solutions: The results for uptake of the 1 L of sucrose solutions per colony are
presented below:

Results for consumption of 1 L of S0 % sucrose solution

@@
Test RS o
Test solution solution Leftover | No. @ead @ é ©
Treatment | Replicate consumed consumed volume in “jv %@
(Y/N) within (h) (% & eder\@ &% )
© R
~
1 Y 48 %, 0 © > @ N
o = N S .
Control 2 Y 24 @ 0> | 0 S S %,
3 Y # o M b o0g? S §
1 Y B | >0 . NN @
Test item 2 Y w2 Q Oé}ﬁ éO Q &@
NN P T
A N
Reference l . 4% Z : @<® Z @ @5@
N é
item Y Q<® <&48 S QK\ ES) >3 &
3 vy L O 9 & O ea?
© S S
* measured on DAT 22: the 11111111\011un@t feedm@ monpm colony was 1000 mL pég colony N
AR

Two of the colonies presented, with gy ose@tmn&ontamﬁg the €3t item took 72 hours to take up
the complete 1 L volume This Qégtrast@u the controfisfor wiiieh two colonies took 24 hours to

take up the same Volum @ N

9 N
Bee behaviour: In 1& eatments no eha@ iy wa @gserved during the whole study period,
except slightly inc efer @e item replicates between DAT 10-12.

ed a@%ssme%ess 1@'0 of

Colony strengih\%un%\the coge of the study %@m colony strength in the control, test item and

reference 1u£§r®ftreat t dlgyed Qelati \ncre% of 30%, 19% and 17%, respectively, at study
termination (DAT . No statistical s1gn% ant differences were detected between the treatments.

&
Brood nest (@&s/larvfﬁ pup the course of the study, the estimated mean comb area
comprlslng§ood pe@colony dlspla e change of + 16%, - 2% and - 30%, respectively, at
study te tion Ther as a-gtatisti ically significant negative effect on the relative change

of the br%d nestgjze of the refel@ce 1t%§qtreatment as compared to the control.

Storesé (ponectaﬁ%onev@%um@ the course of the study, the estimated mean comb area
comprlslngmsﬁm):&g colo %lspla&d a relative increase of 51%, 63% and 65%, respectively, at study

termination (D 22).cdjor this parameter, no statistically significant differences were detected
between the té¥¢ item treatmeffi@or the reference item treatment, compared with the control. In this
study, the major in 11%ce of the reference item could be seen as a high level of pupal mortality which
is a known effect f&jthis substance.
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Vacant cells: During the course of the study, the estimated mean comb area comprising of vacant cells
per colony displayed a relative change of - 43%, - 24% and + 17%, for the control, test item and
reference item treatment, respectively, at study termination (DAT 22). There was a statistically
significant negative effect on the relative change of vacant cells of the reference item treatment as
compared to the control. @

Brood Termination Rate (BTR): As compared to the control, in the test i &tre nt a tistic@jy
significant increase of BTR was detected for initially selected eggs (fr§;3F]§% onwards), y@ling
larvae (from BFD 9 onwards) and old larvae (from BFD 5 onwards). Althou HBTR stat@tally
significantly higher than observed in the control for both@Sung and o rvae @y the «tgst item
treatment the actual levels were quite low (9.33 an%@@%, @spe%ﬁ@ Y) ich may not be
biologically significant for the development of the colony. . A% co ed e capfrol, in_the
reference item treatment a statistically significant inc e of Wa%etec for intially

eggs (from BFD 16 onwards), young larvae (fromc@FD b@war and larvag”(fro
onwards). Although this supports that the test sys Wasa&ensitive&,o detegt potential effects of plant
protection products on honey bee brood the overalNevelNef effects on ]ﬁf@R seen~iY the
treatment were relatively low. In this study, ‘the pri@@ in(ﬁ}étor adeffect@vas ofithat on pupal
mortality, which was not observed in either t@ontre@)r te@@ém tré&tment@ 3

g

. . PPN RS . :
Bee brood index: While the Brood Indl§s of inf@ally sélected young aitd old @ae in the test item
treatment displayed increases compar: to t controﬁ? thusw\ig icatigg’a sucCessful development of
the brood, the Brood Index of egg @nain@ owerCgs compared tosthe cofitfol. Statistical analyses
showed that Brood Indices in the test item ‘tseatmehitwer sig cantlég ecreased as compared to
the control, except for a single @essm@l at BFD 9, where a&tatistically significant decrease was
detected for eggs. Compared to the @1, n?lﬁn Brg\gé@lndice@)f thesceference item treatment were

not statistically significantl creaget for &ctedo%g s, bupwere ificantly decreased for young
larvae at BFD 22 and for arvrom @D 9 oiwards. S %\

B : 2 @ Y ~4 IR o :

rood Compensation Lﬁ&x. Ogerall, except for selectedleggs, the Brood Compensation Indices of the
control and test it@wdisplayed para@ incr S, iing a successful compensation of
previous brood los@. Sta@sﬁcal a%l yses@howedithat B§d Compensation Indices in the test item
treatment were pgt sigpi@antl@cmas aﬂe@pletl a whole brood cycle (i.e. at BFD 22) as
compared to the contgg}(althou a tignsient differené® was observed between control and test item
treatment @Q@D In tras%@e m Brg@ Compensation Indices of the reference item
treatment exhibited & statistically significant decrease as compared to the control for young larvae at

BFD 22 and for @iﬁlarv?,ﬁom D 9 ofiwards,but not for eggs.
& @ s»;f@ p
Conclusions; 9 <
@ é @ o\©
Overall,ccordirfg to the results &f this y, it seems unlikely that Ethephon SL 480 fed under worst
case @con ifjons at-5Zonc ntratim%) 2.4 g a.s./L (2400 mg a.s./L) will cause irreversible adverse

effects’on heiey be ony@@lality &Dsurvival.

Y §%6\9 @Q\
3
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Evaluator comment:

The BTR for marked eggs was higher in the ethephon-treated colonies than the control. But also,
consumption of sucrose solution was also markedly slower in these colonies % n in the control. It
cannot be excluded that the acidity (pH 2.0) of the ethephon-treated solution an influence on the
uptake rate of the treated solutions. Also, this low pH is likely to have resulted in geperal irritation’
of adults and brood in the dosed colonies. These factors had the potentla% incease theBTR. chs
such, the higher BTR in the test item colonies than the control colonies @be régarded as an arteact
of the ‘physico-chemical” impact of low pH. For this reason, the stud Was Jud d to é% nrel e In
addition, the study is lacking in relevance as the tested conatlon suc&% was @)0x higher than
measured realistic worst-case levels in nectar from foraging't Bees @he subseque nne%&t (-,
2015). Overall, the brood feeding study summarised a%ﬂre is-qot considered §1table@ use in.the
risk assessment. % X (@ Q) &
@ S)
O ¢ @w @0 C© &@
& °\ % &
Q : > @
A N 8 S @
CP10.3.1.4 Sub-lethal effects & S & o o &
There is no particular study design/test @khne% BRI “sul%’ethal@ffects Hin honey bees.
However, in each laboratory study as we I%s i 1n hig e s@y sqg thal @fects if occurring,
are described and reported. In addltlo@ffects on foragm bek@viour were aé@sed in a honey bee
tunnel test (CP 10.3.1.5). >N $ o N
@) N % Q& N @)
CP103.15 Cageand tunn@tests)” NSRS
& $ o Q

Existing data show that ethep @a l@oxw{%to b Tore that the requirements of
Regulation 1107/2009 azeggi@lsﬁe dia m@ bee t nnel test\has beén conducted on Ethephon SL 480.

This study is summarisedbelow Q
S &@ N S @ N

o

@%

oQ
[¢)

©@f

o

9 N

@) @
Report: @10 349015 15; 1\/@667-01-1
Title: © f su@ fects ethephon SL 480A G on the honeybee (Apis mellifera
N \y\g ) in the sem1 f@d after ong ap tion on Phacelia tanacetifolia in 2015
Report No.: &@ B17 @ @ %
Document No.: M-540667-01

Guideline(s): x\ QECD Guidance D@Qume 0. 75 (2007) and current recommendations of the AG
%o @enens%‘l%tz (PISTORIUS= al., 2012) OEPP/EPPO Guideline No. 170(4) (2010)
Guideline devuf@)n( )@) o maﬁ%% devigtidns (s@hapter 7 for the deviations from the study plan)

GLP/GEP: 3> &7y , O
S & & & o
§ @ ©
Objective: & 7 o ©
N <

To determine ects@’ Ethephon SL 480 on the honeybee (Apis mellifera L) after one application
on Phacelia tacetz'f ia in a g&m field brood study. In particular, the study was to assess mortality,
flight intensity, beh&yidur, condition of colonies, and development of the brood. In addition the aim
was to quantify et@phon residues in pollen and nectar from forager bees, and in pollen, nectar and
larvae from combs.
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Material and Methods:

The test item was Ethephon SL 480 (analysed: 41.0% w/w a.s. or 492.3 g a.s./L) from batch no.
B3090017. The study included four treatment groups with four replicates (tun@ls) each: one water-
treated control group (C), two test-item groups (T1 and T2) and one referefide item group (R). In
addition there was one extra tunnel each for Tl and T2 to providesampl 6f madtrices for
quantification of ethephon concentrations. Each tunnel in this study conta@ a single colony. @
& ® A &

Treatments were applied at full-flowering (BBCH 65) With@%s acﬁ%ﬁely Qr%ging @% the exop. The
target application rate of the test item in T1 was 120 &s./h@%ctu [~averagexrate oﬁglied was
125 g a.s./ha) and in T2 it was 480 g a.s./ha (actual averdge ratelied@as 493.ga.s./h@). Tap water
was applied in the control group and Insegar was agged ioup KOt 3 fen carb@a. The
spray volume was 300 L/ha in all treatment groups. &© . @) %@ &@ @) @

S S @
The initial mean colony sizes per treatment .group > in \ran%§of 27@ to é&% bees. The
colonies were placed in the tunnels on 9 Julyx2015 inctfic late@vening and remained ifjthe tunnels for
12 days. Thereafter they were kept at a\it ring sit@g or further a@sment 2 Colonies were
assessed once before set-up, twice whilstinside g tunné@yand theee timds at thg,@@onitoring site. The
in-life phase of the study was conducte@m @uly to 10 Aug% 5. ©\ @@

S o

9 £
The following endpoints were assessed.: R o\% @© § °\©
e Total and mean number oﬁ{e@gd be woriers ar;?upae %nted s%arately) on the linen sheets
in tunnels, in the dead bee tra and @ the@ om of the &@ before and after the spray
application in C, T1, T2guid R. S %

N N
e Flight intensity (mngﬁumb@&of fr bm2 o@’hac%ﬁanacetifolia) before and after the

spray application i, Tl,& and R. &)

N

e Behaviour of thedges in the cropsand ar%@d the@e. é@
e Condition of t@olor@@(col@y stre andfarca o%% different brood stages and food storage

per colony, @@eachoa\s@ss ate), Q
e Developmént of sthe brood asséSsed in indi@%l brood cells. For this assessment >200

individéal Y m@d eg@%lls pon@ere selected when possible.
e Determinatioinot residues o@theph@kin p&llen and nectar from collected forager bees, and in

pollen, ne@%&and@@ﬁe ﬁi@combg Q)
Results: @\ Q@ N . §

Q © O 5
@) (O

Validj %the tudy: @ \@
The ﬁic pro@%%ure @%ulteod@ precise application rates and a uniform distribution of the
treatments“over the plantts&g e h&%s and the crop were in good condition, adequate for the purposes
of this study a "\\ be seén by the low termination rates of the control colonies and low background
mortality. Foraging irftensity dﬁj@ing the exposure phase flight activity ensured sufficient exposure to
treated flowers. Teference item fenoxycarb produced statistically significant effects on adult bee
mortality 1 or 2 days after a full brood cycle starting at the application day and strong lasting effects
on pupal survival during the monitoring period. Assessments of the brood termination of a selected
egg cohort by image analysis resulted in consistently higher termination rates (although the statistical
analysis of the latter was inconclusive). Together these findings showed that the test set-up and the
statistical analysis of the results were adequate to detect in a meaningful manner significant effects of
the test item on these parameters if these occurred.

g
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Mortality:
Control Test item Test ite Reference item
Treatment group (©) (T1) (TZ@% (R)
4DBA to ODBA | 9.3+0.7 9.5+3.1 13 5.1 <° 11861
@ a 7
Daily mean ODAA 9.8+2.9 85+29 28+53, 5820
mortality R RS
(dead worker ODAA fo 32.6+ 162 1596 | S 176677 @ 116445
bees /colony) 7DAA? @ q . 8 &D o\ﬁg
+STD (@) T
ODAA to 4015265 | 3g#e31 Jed26s B 519
27DAA W SRS ESa
4DBAto ODBA | 03202 | Qo07:3 [@ 0.5 @295 O 0@ 0.7
Daily mean ODAA 10+14 R 03+05° 00009 | F5+0.5
mortality ‘ . & $O\\\ & g@ .
(dead 0DAA to @ @ «@} A
larvaetpupae TDAAY 0.3 i§ Q%Z :I:Q(@@ LN 0.3@0.4 QQD 0.1+£0.2
/colony) o 4 VJQ @,
+STD 02133,:20 g%i 02 G &@i 0.2@@ o\% L 0.@@ 419£59
Q’ & Q) O

DAA: days after application; DBA: days bef i@)applicz@n; STD@gtandar

tof daily #1€4n mortality of 4 replicates;

iatio
D Statistically significantly higher than contr@lp group -sided Bunnett t; on 22DAA (R=01914) and 23DAA (P<0.001)
2) Statistically significantly higher than c%rol groupyMann-Whitney Ustést) w@ oole%% (P<0.001)

3 Mortality assessed on 8DAA in the mQriing @ & © Q @

Q %
Throughout the period befo@éxpo&@, m r%h’ty of adult %% acm%@all future treatments was similar
indicating comparable a atisation
¢ com

e colonies t@estrict\e%condiﬁons in the tunnels. On the
application day and dubing t@ entire exposure periéd fromiday O until day 7 after application,
mortality of adult bggs across all t

mentsswas similar, igidicating no effect of the test item. The
number of dead a@’lt bees>in thedest g treatfnerits not differ statistically from the control
treatment in th@period@D 27 . reference item treatment showed a statistically
significant dj fevence from mean valuésin the contr the monitoring site (1-sided Dunnett’s t-test,
= 0.05) oA DDAAIP=0.043) and AOA%@.O

N

The number oﬁ@g%sewe&?ead 1@%@% a %rvae@c%fore exposure was similar in all treatments groups.
During the Oe){ﬁbsurriod and th ole &sting period after the application the mortality values
between th@est it@grou&and t ontro@roup were comparable. The mean value of the pupal and
larval m%cality aythe reference @em treatment was statistically significant over the period 0DAA to
27D <0,001)(M @-Whl&ney U{‘@t pooled). These effects are expected after exposure of bees
to this*referéhce subSance @nﬁrgni@ exposure and sensitivity of the test system to detect harmful
effects. Thus, no eleva@s‘t—i@ related adverse effects on adult bee or pupal mortality were

observed. § @) @
S
@



E Page 39 of 72
BAEER 2017-07-21
R

Document MCP: Section 10 Ecotoxicological studies
Ethephon SL 480 g/L

Flight Intensity

Treatment ro Control Test item Test item Reference
group (©) (T1) x2) Ttem (R)
. . 4DBA to ODBA 7.8+0.6 7.2+0.8 &%yﬂ: 3.8 6.6+2.0
Daily mean flight )

intensity (bees/m?) + ODAA 82+0.6 89+ 1.4 |IP.1+2G) Ti6+3.0
]

STD
0DAA to 7DAA 11.8+2.0 112+ 1.6@ 10&@¢ 2.44;% 10.4§5.5

Q
DAA: days after application; DBA: days before application; STD: standa@&?}viation o\f’dailyﬁgan flighGntensityief the 4
replicates ° v °

& O

Foraging rates were similar across all treatments befor@éxposrg} (4DBzx and @BA) No si@aéant
differences were found between future treatment gra@ps ang-tHe cm@ol gro@Du t’s tAgst, two
sided, o = 0.05). On the application day in the mozing, jtist efgre%he wafer application, average
number of foraging bees was 8.8 £ 0.8 in the contrdl, @Eﬁ 0.7&n\the§ treat@n@m, 1&@& 3.3 in the

T2 treatment and 9.8 £+ 2.1 in the reference it catment, @)
& g N s

On the day of application (0DAA) no sté%tical@signiﬁ@nﬂy @”&nn-%@tney & Test pooled data)
reduced number of foraging bees was ed in all tre&¢ment g¥oups_compare, % the control group.
From O0DAA to 7DAA foraging acti@i was) imil@) in allcs€atment” groufi® and no test item and
reference item related effects occur@d. Thus, no *i@elevar@@st—it@elat&aﬁ\%dverse effects on flight
. . R, N
intensity were observed. .9 o N N

N

S A 9@ R
Behaviour of the Bees éﬁ @© @ °\% 9 @Q

RS

Bees with locomotion blem@%ram%g bee@ ina begsvand trembling bees were observed
during the study, espéoially dl%ing the monitoring phigse. TH& mostly observed abnormal behaviour
was cramping bee@ﬁs § MO Foticeghie in htrea groups than in the control. After the
application 10 cramping lgé in tétal we served in the@ontrol group, 25 in the T1 group, 38 in the
T2 group and-4]°In t SR gro he chjghest n ber @f trembling bees was observed in the control
group, Withﬁé(ﬁ\otal of$6 recérds af@he applicati %r more since the assessment was not done on
one occasion). Im&h test item group T'1 kdbee was recorded, in the T2 25 and in the R group 15 bees.
Other abnormal $ymptogis oc onlyeccasiggrally in all treatment groups. No hanging bees, bees
clustering at @;‘We arfg beemggﬁve to other bees were observed during the study period.
Behaviour normpaties @cceurre t wer@)at a similar level as in the control and were not seen as

an effect related @@he t;:@j@em. ©© %\f\
Deveﬁne&@f HonéSbee @Od in ,@\ividual Cells
MRS

Findings are su v$ rise@i’ the table below.

Nl v
S
&>
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Brood / Compensation indices at x days after Termination
Replicate brood area fixing day (BFD) rate (BFD+22)
0 +6 +10 +17 +22 [%]
MeanC | 1.00/1.00 3.19/3.22 3.67/3.73 3.66/3.79 4.41/4.49 11.81
STD 0.00/0.00 0.38/0.33 0.21/0.10 0.25/0.14 0.397;0.08 7.87
MeanT1 | 1.00/1.00 3.00/3.01 3.66/3.69 3.48/3.63 | 426/438 °| 1488
STD 0.00/000 | 023/024 | 020/020 | 035/026 |038/0° | VY1507
MeanT2 | 1.00/1.00 2.80/2.85 3.35/3.54 331/375 @ 4077453 1) 18%2
STD 0.00/0.00 0.39/0.33 0.41/0.24 08770.24 0:4970290] = %9.84
MeanR | 1.00/1.00 | 259/2.67* | 327/346 |=319/%57 |«395/437 | = 2095
STD 0.00/0.00 0.52/0.44 0.47/0.30 0\) 0.5470.24 A 0. 64@19 ~7 1207
BFD: Brood area fixing day; STD: Standard deviation N

*: Mean value for treatment group statistically significantly loweQ()mpe@tlon 1&@;&) compé€ed to th@bntrol@

In the control group C, successful development was &@wed&gl the Jorltgg(@f the ifdrked brood
cells, indicating a healthy development ofs\@rood. @} @% ter@& % e at@}e end of the

observation period (BFD+22) was at 11.81%: Q @
In the test item treatment group T1 the bréod de\@%pme@nd m@an terlmpatlon @tes were similar to
the control without statistically signifi dlgrences&l"he p&g&h te@]atlo te at the end of the

observation period (BFD+22) was ab@ 8%@ © S
N O SRS
NN O OIRN
In the test item treatment groy @rood develo ment mean“termination rates were also
similar to the control without stafistic s1g ant differences. " The @n termination rate at the end
of the observation period (@JQZ&@S at 18.62%. 9
@ AN \
Q & %

In the reference ite catmeR? grouR th@ pos@@eatmgn mean values of the brood and
compensation 1nd1ce©@ere slightly lawer t thos se in the control. The mean termination
rate at the end of®e ob atiom\perio FD+: .95 % and slightly higher than in the
control, w1thout@jatlst1c@/ ui‘ fficant eren@ In th?@study strong effects on the marked brood
were not obsetwed du@Q}expos to tﬁg reference itenf®» However, strong effects were noted on pupal
mortality the rencgy; Ci%tem - 4@x“higher mortality than the control or test item

treatment groups. \
TR & &7 &Q S

Overall, exp@re t%@he tes&ten@ not@ause any test-item related adverse effects on larval

developme ' O
% @ Q" O N

diotte Colonigss |, D
Streng the Colonie® og

@ 9 o o

The overalikgleve ment &@oloné%strength (number of bees per hive) of all treatment groups showed
fluctuations in %lcal@nd norrnal range. At the start of the test the colony strength of all future
treatment grouwa ompara e to the control group and no statistical significant differences were
observed (Dunnett’sTest, two sided, a = 0.05). The mean number of bees in the control and the
treatment groups showed the same increasing trend from the first to the last assessment. No
statistically significant differences were detected in the post application assessments (Dunnett’s t-Test,
one sided, a = 0.05).
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Development of the Brood Area

The mean amount of brood in the colonies (sum of cells containing eggs, larvae, and pupae) was
assessed. The mean number of brood stages in the control and the treatment greyps showed a similar
trend from the first to the last assessment. No statistically significant differenéés were detected in the

post application assessments (followed by Dunnett’s t-Test, one sided, o = @%%) @° &

©@("@

Development of the Food Storage Area @ % §
D & \ @ o
The mean amount of food stores in the colonies (sum @ells gontaini ﬁg nec and Nlen) was
assessed. The majority of the colonies were well provi m,u duﬂ% the &g rs"z§ e st Thus, no
0

treatment related adverse effects on the development Q& fo c\ torage rea bs
Residue analysis Q& \O\ R \
ROV & @

@
Residue analysis of ethephon was performéd %y u % @f’erfdmlanc L@uld ®omatography
(HPLC), chromatographed under gradw& sed prg itions, ich w@éj coupled with
electrospray and tandem mass spec metry@ MS/ defeetion. “The @bectlve Limit of
Quantification (LOQ), defined as the st @Ma‘ced %mﬁ% nole@ of phon was 50 pg/kg.

The corresponding respective Limif-0f DeteChion %h@D) g. red concentrations of
ethephon in the pre-application sa(%lp es V\g&} bel@@ e L@pin alses. ‘N
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Findings in the post application collected samples are presented in the table below.

Measured
Sample Treat cong.
Commodity interval ment Date Timing [
Larvae S3 Tle 17 July 2015 3 DAA QBD o
Larvae S4 Tle 21 July 2015 7 DAA kLOD N é 9)
Larvae S5 Tle  28July2015 14 DAA @@<L N %@
Larvae S6 Tle 4 August2015 @24 DAA_~ <kOD & )
Larvae S3 T2e 17 July 2015 @°3 Dixa Ro %© \%
Larvae S4 T2e 21 July 201 % 7 TRAA %g <LODW é}z
Larvae S5 T2e 28 July 2085 \Z@DAA %ﬁ <L® Q7 o’
Larvae S6 T2e 4 Augu@) DA@ @© @Q

S \ &
Pollen from combs S4 Tle 21 J@y 2 &MA & 25@© @@
Pollen from combs S5 Tle @ﬂuly A&@ Nofé1 @
15 Q@%l DAA®  &OD @

Pollen from combs S6 Tle %August
Pollen from combs S4 T2e 201 9 7 %@1 440@
Pollen from combs S5 @ 28 July 2()@%5 1@)AA® 8
Pollen from combs S6 ugu%OlS @4 DAA D
@ %, @) Q> s @)
N,
Pollen from bees 2 ©H Tle@ 14 J\ly 2015 0RNAA X, Note?2
Pollen from bees $3°N July AA 676
Pollen from bees % Q21 Jug015, 97 DAY 261
Pollen from bees T2e 14 .Qly 2015 S 0 27966
Pollen from bees @ TEeV 17@11y 2 %AA 2751
Pollen from bees ©© & @"@e 221 July #0175 ©@] DAA 257
Q > R~
Nectar from co%s & 16@@ 2 @y 201@ 7 DAA <LOQ
Nectar from gombs > S5 Ty 1y 205  14DAA 78
Nectar fro&é%mb@ e @»Aug 12015 21 DAA 69
Nectar from comtbg S T2e @} 21, July 2015 7 DAA 362
Nectar from cgmibs é\ﬁ S5 @@) T2e¢ 2&83uly 2015 14 DAA 288
Nectar from égmbs @~ S6™ AAugust 2015 21 DAA 124
SIS O
> o
Nectar from be @ 2 @) Tle% 14 July 2015 0DAA 759
ctSb om bees @ S3 Q@’ 17 July 2015 3 DAA <LOD
ar fr \- Bees @ & 21 July 2015 7 DAA <LOQ
Nectar o bee% g@ Q\T% 14July2015  ODAA 3046
Nectar from ey Q's3 > T2e 17 July 2015 3 DAA 103
Nectar from bees S4 T2e 21 July 2015 7 DAA <LOQ

Tle = samples taken frol@ﬁmel e applied with ethephon at 120 g/ha; T2e = samples taken from tunnel e applied with
ethephon at 480 g/ha.

LOQ = Limit of Quantification (50 pg/kg).

LOD = Limit of Detection (30 pg/kg).

Note 1: Sample not analysed because there was no pollen on 14DAA in the Tle colony.

Note 2: Sample not analysed because not enough sampled material was available.
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Conclusions:

Ethephon SL 480 was applied at two rates corresponding to 120 g a.s./ha (treatment T1) and
480 g a.s./ha (treatment T2), at full-flowering Phacelia tanacetifolia, during da@jj/ honeybee foraging
activity. The effects on honeybee colonies under confined conditions considéring mortality, flight
intensity, behaviour, colony strength, amount of brood and brood cell devekgg%ent w%re evamated.@
No biologically relevant test-item or rate-response related adverse effects 0@1%norta% an @ight
intensity were observed in T1 and T2. Some unusual beh@mural Swas @%%rved @rmg the” study
period but at a similar level in all treatment groups an& ca @\. be, MSIde@ to %\treatment

£
related. @@ o\ @7& @ é@ "

N
No test-item related adverse effects on colony st&@gth afig a %@1 of b@% m@asurgs mean

number of cells covered with the different brood @ges Kﬁ%of th& od sto%ge a@ wer@ served in

T1 and T2. @ @ @ @

The effects on brood development (termm 1” rat broi)é?@x pensa mdlce@jon individually
marked cells performed in this study r %aled @1 Eth ?480 did not gﬂse any treatment-
related adverse effect on honeybee bro@ eve@pment

& @ &

@
The analytical chemistry confirmed exp&}re m\a dose@;@ated @annet~for foragers. Transport of
contaminated food into the hiye {and reby potentl expo of b%od) was demonstrated. No
residues were found on larvae above@e 11m1® det@glon Fast fed n of residue levels was seen
on pollen and nectar on for@%ﬁg b& nd poten stoted orb&o%%bs less so on nectar on the combs.
(4
In-colony concentratlorgpolle@nd nectar samipled from co were several orders of magnitude
lower than those collec 1n1t1&1 from "' e treate crophy foraging bees.

CP 10.3.1.6 Fle% tes@mth daney §
Not necessary® %hen c&}ldermg e 0L@§me of% rlsl@ssessment and results of lower-tier studies.

&©©

@
CP 10.3.2 @fect@n noﬁ@targ rthr@ods other than bees

The risk as ssmen th1 ctlon perf@ed according to the Guidance Document on Terrestrial
Ecotoxicology (SANCO/1Q329/2002) andaccording to the Guidance Document on regulatory testing

and ris sessm@lt pr(@fdures %‘} pla rotection products with non-target arthropods (ESCORT 2,

e@al. 20§§)

R
For informatio stu alrea?%/ evaluated during the previous EU review, please refer to the
corresponding timg the Bdggline Dossier provided by Bayer CropScience and the Monograph.

A single-rate glas@te study for Aphidius rhopalosiphi and the same for Typhlodromus pyri, were
evaluated during the previous EU review. In the study on A. rhopalosiphi >50% mortality occurred at

3 _et al.: Guidance document on regulatory testing and risk assessment procedures for plant protection products
with non-target arthropods; ESCORT 2 workshop (European Standard Characteristics Of Non-Target Arthropod Regulatory
Testing), Wageningen, NL, March 21-23, 2000, SETAC Europe; SETAC publication August 2001
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726 g a.s./ha. Hence, for the current EU review, a new laboratory study on this species has been
conducted with a range of application rates (including lower rates) in order to derive an LRs (

.; 2015; M-528489-01-1). This study is summarised in MCA 8.3.2 and MCP 10.3.2.1. In addition,
extended laboratory studies on 4. rhopalosiphi, Coccinella septempunctata, an@jChrysoperla carnea
have been conducted since the time of the previous EU review. Summaries of4hese three studies are
presented later in this section. o ¢ &

S %@\ S

The endpoints from the available studies on non-target arthropods e li§te®’m Tef@ge 10.5:2- 1.
Endpoints from studies evaluated during the previous EU r@fcw ar&state{% gre&xt. Endpoints

from additional studies submitted for this EU review are st;a\\‘g in k teéix (g&\a %\

<) R
Table 10.3.2- 1: Ethephon (Ethephon SL 480): Endpoinom Q@es on &W@&n-tagﬁ\ arth@%ods éﬁ
Q V2 C 29

Test species Study type, application rate | Endpédint . N eferénee
p y type, app paint o 7 N7 & o @%ie

Q| LoD
S Sy L O @ |k
Ny Q O KN s 72516-01-1
Aphidius Laboratory, glass plate °«J Rate g a.s./ha: 8% 052 272480 (2015)
& @}(f% @@1.705%@) 55%@ KCA 8.3.2.1/03

rhopalosiphi 5 rates: 48 t0 480 g a.s./ha%& CorOMort. %

501 465 Ba.s./ NS KCP 10.3.2.1/05
@Q (Ixé & 9 @§ M-528489-01-1
© ©

e T
@ v O\% @ @ O\
. S o o > M-172467-01-1
2 S
& @© O st theD) OQQD
{@,@ & (9l60.1% @\ \? M-179325-01-1
SO | e O o
@g@ %@% @%ﬁ %@ @6 M-172462-01-1
@%
@) (1o} N RN
Lo &R @ M-171646-01-1
J
a °\@§ é §> \@j o M-230332-01-1
[ 23033201
C§ @& §®@ o [
%
' [7126:2 é@ N
© @Q é © N M-179333-01-1

Aphidius% Kxtended Lab, barf@ plan&f;@j 0% mortality for control and all rates. - (2008a)
rhop iphi q 5 rates; to QIS g a%l 11% less repro at 6818 g/ha than control | KCP 10.3.2.2/04
S

QS N @ LRso >6818 g a.s./ha M-304060-01-1
Coccinella ™ E%?nded E&“bean&%ves 12.5% corrected mortality and no impact - (2009)
septempunctata es: (&to 4870 ga.s’/ha | on reproduction at 4870 g a.s./ha. KCP 10.3.2.2/05
v LRso >4870 g a.s./ha M-328138-01-1
Chrysoperla Exte Lab, bean leaves 5% mortality and no impact on - (2008b)
carnea 5 rdgs: 609 to 4870 g a.s/ha reproduction at 4870 g a.s./ha. KCP 10.3.2.2/06
LRso >4870 g a.s./ha M-326982-01-1

Based on the data summarised in Table 10.3.2- 1, it is clear that ethephon has a low toxicity to non-
target terrestrial arthropods. There was an effect on survival of A. rhopalosiphi in a single-rate glass
plate study at 726 g a.s./ha. This has been addressed by a lack of effects on this species in two
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extended laboratory studies (KCP 10.3.2.2/01 and -, 2008a) including at a rate of
6818 ga.s./ha (i.e. 14x higher than the GAP rate in cereals). Also, there was a possible effect on
reproduction of C. carnea in a single-rate glass plate study at 726 g a.s./ha. This has been addressed by
a lack of effects on this species in two extended laboratory studies (KCP 10.3@.2/03 and -,
2008b) including at a rate of 4870 g a.s./ha (i.e. 10x higher than the GAP rate iflereals).

O\ &
Risk assessment for other non-target arthropods N @ S @@)
>R
&F A5
Table 10.3.2- 2: Tier 1 In-field risk assessment for non-target %@fopod& \\ Q 2,
k) AN o °.
Crop Species Appl. rate, g a.s./ha % LRso, @./ha@\\ HEy \Trigger
Cereals T. pyri 480 ol KNR6 N 066 2 2
A. rhopalosiphi 480 465 9 a3 o &
HQ: Hazard Quotient (@) ¢ @ @ @) @
& °\ % &
Table 10.3.2- 3: Tier 1 Off-field risk assessment for non-@et ar od
A Pl @ &
Crop Species Rate g a.s/ha ]@Eﬁt % QDF y QF | LRso g &%,/ ha m\ﬁQ Trigger
Cereals | T. pyri 480 ~ 277 & | 10e4>10 @26 <0.02 2
A. rhopalosiphi 480 27707 160 18] L ™65 9] 0.03 2

VDF: ‘Vegetation Distribution Factor’ (divdes exp@ure estimiate by.] 07. Y @‘J/
CF: ‘Correction Factor’ to account for i peciegyariatiogsin sené@uty %ﬁgtlplieb@posme estimate by 10).
° % o

For A. rhopalosiphi and T. pyri e calgttated Hﬁ Value@for t&e@n-ﬁ%%and off-field scenario are

below the trigger of concern. Therefo ere iga low sk to n@targ arthropods from the proposed

use in cereals at 480 g a.s./ha. A r of e@ndqd%bora@y studiePconfirm this conclusion, and
& \ Q\ <

indicate an even wider margin of s& . N
§ R VC@ & o O

CP10.3.2.1 Stam@%d laﬁbrato&y testing for @-ta @ arthropods
These data are presd b an%@M(@&L @@ the@ &points are listed in Table 10.3.2- 1.

© °\© ©© Q @

N
Report: A5 SKePh032.146® %; z%@ M-528489-01-1
Title: . Q Tox@ty to the’parasitotd wasp Aphidius rhopalosiphi (Hymenoptera: Braconidae)
ing a lalgpratory aé&ethon SL 480 g/L
Report No.: %, &’15/@@ N O
Document Ng.:@ -528489-01
/414/§

Guideline(s%\ Q@) EUDirectiv
©° Régulation@C) NN 107/2009

SRS AJSEPA SPP@?applicable
h etal (2000), [ 2. 2001)
Guideﬁdeﬁ@%on(s&no @ Q

°

GLP/GEP# yes QY
.5
©
&
v

Objective:

To investigate the toxicity of Ethephon SL 480 to 4. rhopalosiphi when exposed to treated glass
plates.
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Material and Methods:

The test item was Ethephon SL 480 (analysed: 41.0% w/w a.s. or 492.3 g a.s./L) from batch no.
B3090017. The test item was applied to glass plates at rates of 48, 85, 152, 270 and 480 g a.s./ha, and
allowed to dry. The effects on 4. rhopalosiphi (<48 h old) of contact expo to these plates was
compared to those of a water-treated control. A toxic reference (dimethoateXapplied at 0.05 g a.s./ha
was also included. There were 4 replicates of 15 wasps, for the treatments oup, for é contggl.
Mortality was assessed 2, 24 and 48 h after the start of exposure. Tem glire was 19.5-20.5 °(Znd
relative humidity was 71-83%. The light/dark cycle was 16:8 %Vovith lii nten&@"of 1@%—149@ux

Q R
@ o \ <
Results: %, < S (g&\ﬁ %\

@ O\@ KK \ @ .

@
Ethephon SL 480: Results of a laboratory glass-plate rateszggsponqg;%fudy on@)hidi@%hap iphi >

Exposure Dried @ray d€posits oftglass p@&es A
Treatment [g a.s./ha] Mortality after 48 hours [@’ ‘Corrected morta?}‘ty [%hS, (O}%Valuel
Control 0.0 NO) Ry - & L @ -
48 0.0 A D (Y ‘O &S 1.000ns
85 50 O N N @y 0.487ns
152 1.7 'S & 2 w17 @ 1.000 ns
270 5.08 O O SN 59 e 0.487 ns
480 5@” N B 550 @@” <0.001*
Toxic reference & i
0.05 g dimethoate/ha @1 4 N © % f,© /(@'7 . © "

LRso= 465 g a.s./ha (95‘@C0nﬁ@e‘)\1te Inteﬁal 393 =611, &lculatethwith Probit analysis)

! Fisher’s Exact test (one-sided, o =49.05)

Conclusions:

.9
CP 10.3.2

S

N N
25 Extended
a@@opod

v

& O

Q@

N

o & 8
& ) $
§§

§ statlggally silig(f@ﬁcant le =
A N
o O

The LRso for 4. rhopa@hz was calcula?El to be 465 é@.s/h@

Sy

<&

Three studies c@ucte@‘nce ﬂ@@ime @{%e pr@ous EU review are summarised below.

SN
Report: © K@ 10. 3 2008; M-304060-01-1
Title: % © ose resp
§ @ Opal%lphl (B:@ EFANI-PEREZ) under laboratory conditions

Report No.: SO @ 8011
Document Ne.: % 4060- &ﬁ*—l
Guideline(s): C Guldehne (_et al. 2000)
Guideline deviatign(s):
GLP/GEP: @yes

(g
Objective:

To determine a dose-response relationship for mortality of adult A. rhopalosiphi in an extended

@statlsncally significant

@
ora tes%)g agéd residue studies with non-target

£2/04; f
se togacity (LR50) of Ethephon SL 480 g/L to the parasitic wasp Aphidius

laboratory test. Wasps were exposed to dried spray residues of the test item on potted barley plants.
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Material and Methods:

The test item was Ethephon SL 480 of batch B7090030 [analysed: 40.5% W/\@jl.s.; 487.0 g a.s./L].
A. rhopalosiphi adults were exposure to fresh dry spray residues of 18, 2.4, 4.3, 7.8 and
14.0 L product/ha on potted barley plants. These rates were applied in 400 Exy ter/hﬁ%The c@ntrol was
treated with water (400 L/ha). In terms of active substance, the application rateswere: 633, ,
2094, 3799 and 6818 g a.s./ha. Dimethoate EC 400 (10 mL product/ha{zgwas ys@’ asa E&;gic reférence
item. Test organisms were in 6 replicates of 5 female Wasps@? treatihent g&)\p for@ testdtem and
control group (toxic reference item group had only 1 rept]{ae). ng &&mort@?%@y te%t;,jkhe wasps
were fed with aqueous fructose solution (10% w/w). %a (Rchgalos um padi) werémised as host
organisms. The number of surviving wasps, behavieur-and pesition and th mb@%f p tised
aphids (mummies) were recorded over a period @@14 d4¥s. F&@n thqi@ ata the en@nts for
N

°

mortality and fecundity were calculated. Q \\ . @@ @@
NS S
LN @) Q) N
Results: NS )
"\@ - @Q@ %K @© v
All validity criteria according to the pub&hed m@d for@his te@@vereon?fsﬁ. @@
AN N (S
Ethephon SL 480: Results of an extenc};@%bor@% study on Ap@ius l}m@palosig@
Exposure Dried sp?ﬁfy depgsﬁ/s on @ted b&(fe/y plants
Treatment .9 <O & Repreduction
N ) .
Mortality @% &eay m@mu mi\§S/ IS elative to iﬁg;ﬁg‘:g
Applied rate, g a.s./ha @” houg\s@%] - \female\ o control [%] control [%]
0 (control) 4&@ ) A 455 =) - -
633 SR EXIES 91.4 8.6 ns
1168 S 0 & R Q49 9 98.7 1.3 ns
2094 S Aa 09 o 385 84.6 15.4 ns
3799 D) B & O 44 97.4 2.6 ns
6818, @@ N RN R A0.6 89.2 10.8 ns
LR5p QS b %6818 gagiffia Q
Toxic Réferences0) Q" 106> o %

ns: No statistically&?ﬁniﬁcgg differ@e com@d tothe control (Dunnett's multiple t-test, 1-sided, p < 0.05).

v S S
The results ({%ie to@@efer@iﬁ%é it%ﬁoup @%@dicated that the test system was suitably sensitive.
c ©§ ) ©© w;\
onclns. @@ >

@ SN N
The o afCERso @Ap@s rh;%@osiphi were > 6818 g a.s./ha.
IE N N

S
&
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Report: KcP 10.3.2.2/05; || . 2009; M-328138-01-1

Title: Dose-response toxicity (LR50) of Ethephon SL 480 g/L to the ladybird Coccinella
septempunctata L. under extended laboratory conditions @

Report No.: 08 1048 058 A & o

Document No.: M-328138-01-1 N & &

Guideline(s): 10BC Guideline (et a1. 2000), modified foﬁnded{”omtow conditi@hs

Guideline deviation(s):  instead of glass plates detached bean leaves were tre

and 1@vae w expo$z
under extended laboratory conditions to t@hly applied re&dﬁes on bea es

GLP/GEP: yes % @%
%
@ O\@ KK \ @ .
L
Objective: & ©@’ @ @@ Q) @

To determine a dose-response relationship for moxlit the ].g\r?ae cf@%‘occz septc@punctata in
an extended laboratory test. Additionally, fec ty of etnergedadult s asseSsEd.
IR N

. N A SR

Material and Methods: % & @ N 9
R S v L9 S

The test item was Ethephon SL 48@of batch 370%%30 @lyse 0. 5%S/w a.s.; 487.0 g a.s./L].
C. septempunctata larvae were @xpose@ﬁto frosh dry Spray Qemduﬁ\\of 1.25, 2 5,5, 7.5 and
10 L product/ha on beans leaves\Th tes e ap Ifd in 26@L water/ha onto excised leaves. The
control was treated with w (200 a). %phca‘k@n rate@n tem&\of active substance were: 609,
1218, 2435, 3653 and 4 g a. D@thoag EC 40(N30 product/ha) was used as a toxic
reference item. Larvae e in repl%tes ofQ larv Per treatment group for the test item, toxic
reference item and coffrol groﬁps D&rmg th&yexposu@ peri rvae were fed with black bean aphid
(Aphis fabae) and ap id (Ac@osi@ pis @ Theiumber of dead larvae and pupae and
emerged adults were recgrfed afigy 20 Adulis weredtransferred to reproduction chambers. The

number of egQQ‘Tald and larv hat (F I)Q/ere @gcorded. From these data the endpoints for
mortality a@prod@lve p%orm Wer%jgalculaf@

\ N
Results: o @ © N
N
All validitys¢riteria @ord gthep 'shed@@thod for this test were met.
gy i
s & >
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Ethephon SL 480: Results of an extended laboratory study on Coccinella septempunctata

Exposure Dried spray deposits on excised bean leaves
Treatment Reproductive performance
Fecundity Fertility
Mortality average no. mean reduction ave@@ no. reduction
After 20 days | eggs/viable hatching | relative to fetile eggs/ relative to
[%] female/day rate % control % viable emaf@ﬁgy Scontrol %
Control: 20.0 6.6 76.0 - A 509 ~ 9
Rate g a.s/ha| | Corr. Mort. % @ @y o
609 0 7.6 75.8 03 & 88 A )
1218 0 6.6 71.7 @0 A& o V5.1 0
2435 6.3 5.9 75.0 b 1.3 0 &, 449 v 12,0
3653 3.1 6.8 773 @ S | A 5y a&d  «0°
4870 12.5 6.1 7685 | g <Y $$.0
LRso >4870 g a.s/ha 1O IR S
Toxic ref: 71.9 - Q S - -
N
The results of the toxic reference item gro@ndic@ tha@e teSg system was %{?bly sensitive.
There were no statistically significant diffeger€es (Fisher’ act Binomialp[est, 1-sided, p < 0.05) in

mortality observed in all test item treatn%t groups, comfiared te control. T d%eproductive output
was above the lower limit given as validyty crigerion (av{érage % ber@ertilgs per viable female
per day in the control of > 2) accordi tobtk@histor@l dat&se rin ,s,:)-;’ ting group. According
to that, this parameter was consid(%e as m\gﬂﬁmpa%@d by tltg test 1&‘(@1 \"\

o K
< \@J) . QQ

N
> 48 ¢ a.s.tha. Reproduc 'oﬁvas not impacted.
Nl N

Conclusions:

Report:
Title:

WA
o .9 &
° CP 10.322.2/06¢ . 20 M-326982-01-1
S e

&@ ose%@spon@@;xicit R50) of\Ethephon SL 480 g/L to the green lacewing
o\@ Chr)@)perla ea H. und@r extended laboratory conditions
Report No.: 1048037 A © N
Document No.: %0\0& @%%—93269@01—1 SN Q
Guideline(s); © & OBC &ideﬁqﬁ al. 2000), modified
Guideline déxiation(gf” no Q
GLP/GEP:® § ye?@& Q" 5
o © &
Obje@e: @ 9 @& A
To detem@ a dogiresp@se gg.l@tlonship for mortality of larvae of Chrysoperla carnea in an
extended labora Kﬁ\i\’ test@eddition ly, fecundity of emerged adults was assessed.
e @
Material and Met@:
v
The test item was Ethephon SL 480 of batch B7090030 [analysed: 40.5% w/w a.s.; 487.0 g a.s./L].
C. carnea larvae were exposed to fresh dry spray residues of 1.25, 2.5, 5, 7.5 and 10 L product/ha on
bean leaves. These rates had been applied in 200 L/ha of water to excised leaves. The control was
treated with water (200 L/ha). Application rates in terms of active substance were: 609, 1218, 2435,
3653 and 4870 g a.s./ha. Dimethoate EC 400 (40 mL product/ha) was used as a toxic reference item.
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There were 40 replicates of 1 larva per treatment group for the test item, reference item and control
groups. During the assessments the larvae were fed eggs of Sitotroga cerealella. The number of
surviving larvae and hatched adults was recorded after 21 days. Emerged adults were placed in
reproduction chambers. The number of eggs laid and larvae hatched (F1) were@ecorded. From these
data the endpoints for mortality and fecundity were calculated. %@

o M &
Results: § @ © @@

X
IR S
Ethephon SL 480: Results of an extended laboratory study on Ch@operla rneq. O

Exposure dried spray de&géﬁ)ts on ®1sed$n lea%éjs S
. Rem; uctum 2
| Mor‘:;:lhtsy[ao/f:]er 21 @tun dity S }@tlh ty 7o
Applied rate: g a.s./ha y mean@i\bﬁ eggs/@male//(lay %ean h&?&hmg@iﬁte [%]
0 (control) 0 189 78>
609 0 &2 2007 © § g@
1218 2.5 V7T N O
2435 2.5 NG N ~ @ 78
3653 2.5 . D 18® & ‘O 79
4870 5.0 < & A2 A < o, 79
LRso >4870 g a.s./ha)\ & @ 9
Toxic reference: 775 AR [ LO - 5 \Q N -

OGN
N o Q o

All validity criteria in the publis@d metliod for this test Weére @The%\sults of the toxic reference

item group indicated that the tést sys e@was stuitably @sitive@/[ort ity was < 5% for all treatment

rates of the test item. The @produ (m ary nun@r of €ggs

groups was above the low 1rn1t ofyen a 11 ity cr1ter1on%r the @lass plate method (mean fecundity
n th wg 1ng @) the higtorical database of the ring testing

this p“ararneter was g%nmder@s not@pacted by the test item.

@@Q@

©©
Conclusions:
S & O

The LRso f(@@so@a cagnea W%@ 487&% a.s. /eproductlon was not impacted.
O

° °\
&\ g, @ < K**
SO N S
K
N
Report: O S K%IOB. h I D oo M-
% < 520562
Title: §§ @otal effects o&p cted plant protection products applied to different natural
@@9 §9) su@s on redatory mite Typhlodromus pyri Sch.
Report No.; M 562-04-
Document IQ\OI\\og.: % 2056256 -1
Guideline(s) applisable
Guideline deviaton(s): %not applicable
GLP/GEP: X no

@

Executive summary

An extended laboratory study was conducted to evaluate lethal and sublethal effects of ethephon on
Typhlodromus pyri Sch. (Acari: Phytoseiidae). The endpoints of the studies were mortality after 7 days
of exposure and reduction in total egg production after 14 days. Ethephon was tested using the
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maximum recommended rate (479.8 g a.s./ha). The study was performed according to the “island
method” (-, 2000, J. Appl. Ent. 124: 267-268). T. pyri protonymphs were exposed on bean
(Phaseolus vulgaris) leaf discs, treated with ethephon with the help of the Potter laboratory spray
tower on the basis of the application of 200 L of water/ha. A control (distilled @Ljflter) and a reference
item treatment were also included. Total effects (E) of the tested PPPs on T. %Qﬁ were determined by
combining lethal (mortality) and sublethal effects (reproduction) usinggthe I C classification.
Ethephon was found to be harmless to 7. pyri. At the maximum reco endate, ethicphonytid

neither increase mortality rate nor adversely affected the reproductive cdpacity oftthe m{t-%. é&
& ’ . %© N
Material and methods ~
: Sy O N BN
A. Material QG N N NS 9 o
1. Test material %@ R @ @ § &
Test item: Not speciﬁe@ ©@ @ @@ @ @
Active substance(s): Ethephon & N N &

Chemical state and description: Not spem@d \ AN @ @
Q & @j@ @

Source of test item: Not specified @

Batch number: No@ciﬁed@
Purity: cified @Q

Storage conditions: speci X @
i%o Z &>

Solubility at room temperature: t spec

2. Test organism(s) N, Q
Spec@ T yp@dromv@)yn @ D
roton

Age of test organisms at study initiation:
Source of test sféies:

Culturing con%ﬁtlomb@i' he

e begnin the Laboratory of
the I@@titute c&ustrial Organic Chemistry,

@ @% Pszczyna Ifisthe labo
@ N
B. Study design and m ds @ &
1. Test procedure
abor % stu 1th T. pyri. Application on natural substrate

Tes S>tem ten
bea f dlS hase svulgarzs Fabaceae).
%uratlén of stu

& S reatxg&nts -@ Conﬁgl (dlstlﬂ@ water)
K &hon fottmulation

&\ @ * @rencwem (Bi 58 Nowy 400 EC, 400 g of dimethoate/1)
Appl@%ﬁon m@ &Bthephof)479.8 g a.s./ha (max. recommended rate)
. @ efe@ce item: 0.6 g a.s./ha
Num@f replicates: @)
divid@Js per 1cate 0 N
@) Test@ondltlon@ . mperature: 23-27 °C

§ @ S & &\ Relative air humidity: 58-98%

S N @ O Light intensity: 623-894 Ix.

RS % § Q\ 16-hour light and 8-hour dark regime

°

disc as a food source. During the whole experiment, the mites had
03 continuous access to water. Food deficits were supplemented when the
need arose.
Application / device / nozzles: Potter laboratory spray tower
2. Observations and measurements:
Biological parameters measured: e  Mortality: Dead and escaped individuals after 7 days of exposure

Reproduction: After 7 days of exposure, the surviving mites were sexed
and the sex-ratio determined. The numbers of males, females, eggs, and

i eedi@ Pine pollen (Pinus sp.) and T. urticae were put in the center of each leaf
&
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larvae were recorded at 10, 12, and 14 days of exposure, but eggs laid

until the 7% day were removed from the test units and not counted
Measurement frequency: e  Mortality: 1x (day 7)

e Reproduction: 3x (day 10, 12 and 14)

Statistical analyses: Mortality: The percentage of mortality was corréeped according to the
Abbott's formula by using natural mortality i {2 control as a
correcting factor. The significance of diffes&%&s in-4he humber of dead
animals between the treatments and the conirol was@n lyze@ising tlf¢
x2-test. Statistical differences at p < 0.05 @'\ Te -"\ deredssi gnlﬁga%
Statistical analyses of the te data Wi erforg usi %3
STATISTICA 10.0.1011. tware N © ‘y\y

Reproduction: The mean, nitt egg ﬁ&rfem repr ﬁstlon

rates) between the 7th the 1 day xpo ere lated for
each replicate. Posst@changg?n the@ymber emale@urln e
reproduction peri d the @¥tching of larV etw the
assessment datestere tak&?mto a @uﬂt b{ g the ollo@

formula: °
TS %\ &

% Q @
R 2 D0 w@?ﬂﬂ@@ nEd12 nldid @M
O\ﬁfa‘? gdnw%‘@z (g{cgﬂlO+nF@?f2 (nFdiZ + nFd14)/2
&

S @

@ ((’@ the@produ on rat @rephcate X,
(I, IEI): ephc§numbe
& d1, d@;ﬂd 2 an3\114 servatio day

N nL@ @the nufaber of, g arvae (in replicate X) on day y,

\ @
$

S
nkdy: @) o the gs (in replicate X) on day y,

é” &Qdy@ o ~ mbe&o females (in replicate X) on day y.
@»Q The l effe@§ of eth@phon o?m;%roductlon of the mites were
& ¢h racterlzed by twaI2lues: mean reproduction rate (Rr) and the

centa Sof rep ctlo uction (Pr). The mean reproduction rate
tmen@r ups ¥as calculated on the basis of the reproduction
at

& e erml ort %@rephcates of this group (RrX). The
. \ % p tage 0 pro tion reduction (Pr) relative to the control (after

&@ § & ys @&expos as calculated using the following formula
Y Q uat1o
y$\ ég @ @ Pr &@ Rt/x 100%
& @ R Giepro ctlon reduction [%],
N 9 & R the n number of eggs per female in the treated group,
N R mean number of eggs per female in the control group.
Q o O 28 g
@) @ The fhgan numbers of eggs/females were analyzed using the Student's t-
§} @ test td determine differences between the treatments. Assumptions of
@@9 S @ tudent's t-test were checked using the Shapiro-Wilk's test on
S % K @wormal distribution and the Levene's test on variance homogeneity.
X
§ O 7o The total effects (E) of each chemical were calculated using the
@ following formula ([ GGG 1032
@y E=100% - (100% - M) x R

M: corrected mortality (Abbott, 1925)
R: reproductive capacity



E Page 53 of 72
BAEER 2017-07-21
R

Document MCP: Section 10 Ecotoxicological studies
Ethephon SL 480 g/L

Results
1. Validity criteria:
Validity criteria are no explicitly stated but study fulfils the validity criteria according to the stated
guideline for laboratory studies (_et al., 2000; control mortality < 20%; C@trol reproduction
> 4 eggs/female/day; reference mortality >50%.) %@
BN

0\ N
2. Biological findings: @@ @ © @@
The results relating to mortality of 7. pyri exposed to ethephon are prese@ped in ﬁle 1.% X
No statistically significant relationship between mortality 0 @é miteSand t{e\ethep@%l was noticed.
The results obtained in the reference item groups indicated.thdt the {88t orgénisms were sepsitive to the
u group % K %@1 9\9 v

reference item dimethoate. (O 9 o
NP
Table 1: Mortality of 7. pyri after 7 days of exposure go@y residies of éhephoriZn leaf @iscs fm@
Control [%] EthepKon [%ql\\\ N Ref@nce itéth
10.0° 744 O AN A SS9 Y

Different letters indicate a significant difference (@esn p@\{OS) @\J & @ @@
* Abbott corrected mortality @ & @Q

Ro @
% o @ £ . O

The results relating to reproduction of tﬁ@ . p)@i expose%’ to eﬂ@%lon@ preseqted in Table 2.

At the significance level of 0.05, thestptal nufaber of@gs a sed@he et r@- on treatments was not

significantly different from the co%rol (S%&n‘c‘s tgest, p X0.05). O AN

Table 2: Effects of ethephon on re\prod ion of@§ pyri Q @
Mean reproduction rateafter 1@days [&gs/fenf%le +SE] %2 .|™S Percentage of reproduction
Control & N Ethephon N reduction
49+03 & g Y 4807 @ N 2.0%
o S @
Results summary <O > é\g Q &

@
Ethephon was foundto b ﬁnl %) T. . At @&dppli@n rate of 479.8 g a.s./ha, ethephon did
neither increase @ortalitgg nor redvce t mben@f egg@signiﬁcantly when compared to the control

oup. \y\”
R - A A

Comment from{m applicant: The pres@}:ed results of the publication are in line with the results of
the available rggulato studi% hat %‘e conducted with 7. pyri. The regulatory studies indicated
under extended labérato conditi@o erse effects on mortality or reproduction up to and
including the highest tes)” rate @I680°~g a.s./ha). The publication is therefore considered as

suppltarglﬁ%rm%@n, . © \@;\9
¥ & & ¢ .0
% NN
CP10.3.2.3 &e i-ﬁ@ studies with non-target arthropods

In view of the result@esented above, no semi-field studies were deemed necessary.

v
CP 10.3.2.4 Field studies with non-target arthropods

In view of the results presented above, no additional field studies were deemed necessary.
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CP 10.3.2.5 Other routes of exposure for non-target arthropods

No relevant exposure of non-target arthropods is expected by other routes of exposure.

@("@

CP10.4 Effects on non-target soil meso- and macrofauna . S N° &

The risk assessment in this section is based on the Guidance Document@ Ten@gs%lal cotoxicdlogy
X

(SANCO/10329/2002 rev 2 final; 17 October 2002). . v N)
D S N S
AN © X

@ . :
Predicted Environmental Concentrations in soil for use insthe risk essrxgg%t: &@7& %\

N LN D 9 o
. @ N 2
Maximum PEC;; values are quoted from MCP Sectign, 9, Po&@@.l.l and ar@)sted iy ablg@.4- 1.

. . . (Z, .
These values have been calculated for a single app&c ion, {@1 L pct/l{@SO g g./ha suming

a soil depth of 5 cm and a soil density of 1.5 g/em®Q N < R @@

S
& O & O @ &
Table 10.4- 1:  Initial max PECyoi values Q) R Q@ N S 3
° @
Substance Winter cexgals; l@ﬁrodu@%a (480,g a.s./Ka)
= PECus m, (Bighal > 0
Early apylication {BBCH37-39) 4\’ Late applicatioh (BBCH 41-51)
(80 lantdnterceptign) © ~90% pﬁht interception)

Ethephon SL 480 * e B321 TN 1 M 0.160
Ethephon N NP.128 & 2 Q 0.064
HEPAP & 0.0120 R ~D  0.006
2 Calculated using the produc@@nsity&okpil% giml; ° ‘Major’egetﬁbolhgﬁ soil.
Q S
Q) @ N
SR X &l

CP 10.4.1 Ea@@%orm%s o & &Q© @6@

For informatior@on sotu@Qs a@ exaluate %}Jring %e previous EU review, please refer to

correspondin%@ction@\the Baseline gssier provided®y Bayer CropScience and the Monograph.
AR >

Two new earthw&&?reproduction studieshave I%gn for conducted for the current EU review. Firstly,

a study has be &perfm@%ﬁd uhe f%%{ulati@ Ethephon SL 480. The formulation was employed

as the test iterfipas a nféans of'testin actiyg substance. The rationale for conducting this study was

to confirm @ resu thesstudy euﬁed @ring the previous EU review. Secondly, a study has been

conduct%:)n the. 601l met@olite@PA.{I?}is study was performed because HEPA is considered to be

a ‘ma et%(%%te in@il in Section (& 7 (Environmental Fate and Behaviour).

studies evaluat ring(ie previous EU review are stated in grey text. Endpoints from new studies
are stated in bla¢k tex%Summa@s of the two new studies are provided in MCA Section 8.4.1.

&

The endpoiuts frog toxicﬁ%tud&%wn earthworms are presented in Table 10.4.1- 1. Endpoints from
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Table 10.4.1- 1: Ethephon and HEPA: Endpoints from earthworm toxicity studies

Test item Test Species, Endpoint Reference
test design
%)
@
N M;187830-01-1
S @' o
O @
@ WM 2@@761 (&@1
o & \
Eisenia fetida @ AN QJ\/
Ethephon SL 480 reproduction ESEC ﬁo A fdg Z :&]ﬁi zgd#
56 d, mixed* - é; g % N
S
Eisenia fetida
HEPA reproduction NOEC &©OO m@@dw &@ @ .
56 d, mixed* D S siM-52895-01-1
dw = dry weight; *At the start, the test item was mixed 1iito L@oﬂ to&\ﬁleve a&homoge@ous dis@ibution.

Ny O
Since no effect was observed at the hlgh@y test rate 1 earthwormprodlq@ﬁon study with
ethephon (KCA 8.4.1/02) the endpoint fr%%the y cO cted@th E e on $k, 480 is considered
to be the relevant endpoint for the eart I‘lSk assessment @,4 m@ /kg dw soil).

@)
€ °\© & @ @

Risk assessment for earthworms) é}’ > © &© \\
SN A e R S

S QO %

Table 10.4.1- 2: TER calcula@ns for @rthw&s@s N . 9 O\@
éy V\KJ &En d “Worst case

Compound Spec@ stud&@pe [mg ke & | PECsoil,max TERLT Trigger

ENI S A\g LO| imgikel
Ethephon SL 480 @;arthwg@m reprodiietiong])’ NOECS 2304 0.128 1800 5
HEPA @7 Earth\@rm, repfoduction” | NOEC 100 0.012 8333 5

©

All TER v%& c ted é%h therst cagp PEG@&M values clearly exceed the trigger value of 5
indicating that némnacceptable @Verse @ﬁects on earthworms are to be expected from the intended

uses of Etheph §SL 4 & @
g

CP 10410 E@@hwo@qs sul thak@fects

Studli@ prov%”ed befyw and under I@A 8.4.1 including a study using Ethephon SL 480 as the test
item @/03 ; 20145 M-486043-01-1),

@@\
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Report: KCP 10.4.1.1/01; | 2014; M-486043-01-1

Title: Ethephon SL 480A G: Effects on reproduction and growth of earthworms Eisenia
fetida in artificial soil

Report No.: M-486043-01-1

Document No.: M-486043-01-1 )

Guideline(s): OECD, Guideline for the testing of chemicals No. 222, Earﬂ@orm, Reproduction

Test (adopted April 13, 2004) . ° &
ISO-Guideline 11268-2, Soil quality - Effects of pollutaqts on ea@mrm@Part @@

Determination of effects on reproduction of Eisenia fidka /Eis andrey, %

International Organization for Standardiz%ign, 20 ]& N & N)
Guideline deviation(s):  none @ @) Y
GLP/GEP: ° v

yes &8O &

v > S &£ o
v oS © Q L
— @ &)

Objective: ) @ @ @) @

Q

O
%S N . % & 6
The purpose of this study was to investigate t e@ts OQEEthep]Qn SL &80 one survival
(% mortality), body weight, feeding activity @eprc%@ ion e %a{@worm isenigfetida.

, . Q o> W
Material and Methods: S @
N S & S @

The test item was Ethephon SL 480 @nalys@; 41.0°é§W/W‘27\\'<1¢S. qr@.3 @%./L) from batch no.
B3090017. Ten worms (clitellate a@s, age@ppro;@latel m ) pe licate (eight replicates
for the control, four replicates per test it cong tratigg) wer€eExposed to Ethephon SL 480 in
artificial soil. The test item wa¥ mixe@yinto the soil before $he startvof exposure, to achieve a
homogenous distribution. Nominal z@ﬁitra ions wete 8, 32,756, 1@)) 178, 316, 562 and 1000 mg
test item/kg dw soil (7.4, 13823.0,@J1°0, 730, 129:6,,230.4 @nd 410<§g a.s./kg dw soil, respectively).
Temperature was 18 - 22%, with-a+16 h@ht (4%)-800 lux)/8 h jark cycle. After 28 days, the adult
worms were removed, weighedgg unte%nd th® remajting tréated artificial soil (without the adult
worms) was then retusned to the respective ggt conté@rs fo@urther 28 days. At the end of the test
period (i.e. after 56.days) the hatche&tven@worn@ere acted from the artificial soil by placing

the test units in a water b% 50 R%p °C @ cou@ng all €merging worms.
Q oy
9 N @ Q @

Results: N Ko <&
IO N

Validity criteria.*~, P NS

Mortality of theaduilt wofins in th€vontrol&_ Q 0 % (required: < 10%)

Number of j;w@iles pgl@eplicat%in theﬁ%trolz Q) 148 to 246 (required: > 30)
. . 4 N4 . . .

Coefﬁcwnt@ variatfon for t&mumbg& Ju\gen@s in the control: 15.3% (required: < 30%)

All stud;%/alidit@)‘r)iteria were €. o

No stﬁica@@ sign'k@@%nt n@t%ali‘gy @s observed in any treatment group. The bodyweight changes at
28 days weee not tatisti@@ sig&‘ﬁcantly different compared to the control up to and including the
highest test con %ratio@;)f 410 mg a.s./kg soil (Williams t-test, o = 0.05, two-sided). The number of
juveniles produ¢ed was not staf@ﬁcally significantly different to the control up to and including 230.4
mg a.s./kg dw soil. &tthe highest test concentration of 410 mg a.s./kg dw soil the number of juveniles
was statistically sig@ificantly lower than the control (Williams t-test, o = 0.05, one-sided smaller). No
behavioural abnormalities were observed in any of the treatment groups. The feeding activity in all the
treated groups was comparable to the control.
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Ethephon SL 480: Effects on Survival (% mortality), Biomass and Reproduction of Eisenia fetida

[ . Control | 18 | 32 | 56 | 100 | 178 | 316 | 562 | 1000

[mg test item/kg dw soil]

ethephon, mg a.s./kg dw soil. 0 7.4 | 131 | 23.0 | 41.0 | 73.0 | 129.6 | 230.4 | 410

Mortality (day 28) [%] 0.0 00 ] 00 [ 00 [ 00 | 082] 25 | 25 | 0.0

Body weight change (day 28) [%] 308 | 31.8 | 313 | 295 | 334 | 300 | 350 | 339 | 26.6

Mean No. of juveniles (day 56) 209 183 | 220 | 201 | 202 [sJ99 [oWw2 [~203 | A57*

Reproduction in [%] of control - 87.6 | 105.0 | 95.9 96.6@J94.9v§ 82.4 | 97.2 Z?jﬂl.S*

Food consumption [g] 250 | 250 | 25.0 | 25.0 | 25@ | 25007 250 256 25.0
Endpoints [mg a.s./kg d#soil] @

NOEC day 28 mortality, weight TR R B

NOEC day 56 reproduction < o 930.4;% Y

&)
Rounded values were calculated from the exact raw data. _*@significantly diffprent toghe co (a :§95)

The ECso (repro) for Carbendazim 500 FC tested @@ toxic@éfere iten&ts 1.3%g t@ﬁtem/kg
soil dw. The effects of carbendazim confirm the st@ble s&n\aitivﬁxof the tes sy%@.

%§®©§@@&

Conclusions: § Q @ % S >
In an earthworm reproduction study with@hepk@r SL 4@ the @rall &C fézymortality, growth,
reproduction and feeding activity was mg a.s./kg dw soilgg\g@ ©\ IS

Qg & N 9

The RMS requested to report the c@espcmgmg E€y an(@m va for this study. As stated in the
study report the ECyo was determiged to pg-273.7 Thg pro t/kg@ (c&g&ponding to 112.2 mg a.s./
kg soil) and the ECy was detérmined 3y be 1451.5 m@produ@kg s&% (corresponding to 472.1 mg
a.s./kg soil). Confidence inte%als co ot @etermoﬁmd. 2 'S
\ Q, <,
& K v O @ N

. 9 N
CP 10.4.1.2 Eartlworms Feld studies o @
¢ & O O
S WCrI. ecessary.

In view of the resul@presa@@d ab&g&, no figld stu$@
o\@ \@ le )

QI o N ©
Cp 10.4.2& Efi@%s oné%on-ta@et soil’meso®and macrofauna (other than earthworms)

No studies on soﬁ\mes@gnd o—fa@@otheéian earthworms were evaluated during the previous
EU review.o Iﬁ\Z@%he adve substanceddita r@nrements under Regulation 1107/2009, the need for
studies on e or sms% not linked witlta’DT50 or DTI0 trigger in soil. Hence, in order to satisfy
these re uireme@ testin@on C@@mbgig%(Folsomia candida) and soil mites (Hypoaspis aculeifer)
has no en performe@; In accordancé@vith Point 4 on p54 of the data requirements, the test item in
these udie@s th@rese@tive @t protection product (Ethephon SL 480).

@ o

In addition, tes '%on embola and soil mites has been performed for the soil metabolite HEPA.
These studies were done becau$8'HEPA is considered to be a ‘major’ metabolite in soil in Section CA
7 (Environmental F@@ nd Behaviour).

Summaries of the studies are given in MCA Section 8.4.2.1 and endpoints are listed in Table 10.4.2- 1.
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Table 10.4.2- 1: Ethephon and HEPA: Endpoints from Collembola and soil mite studies
Test item | Test species, test design | Endpoint | Reference
Collembola, reproduction
& B 2014)
Folsomia candida . KCA 8.4.2.1/01
Ethephon SL480 | 1eproduction, 28 d, mixed* | NOFC 410 mgasig dw s& CP 10421001
N 491@7 01-19
Folsomia candid @@ (204
olsomia candida .
HEPA . . NOEC  10Qmg/kg oil o\ KgA 8.4. 2:903
reproduction, 28 d, mixed @% d& N D525 30501-1
. . N N
Soil mites, reproduction ;’\g Q K @7 o
O RN
Hypoaspis aculeifer s@
Ethephon SL 480 reproduction, 14 d, mixed* N(i@ 4@‘% g@g dw
Q > L S
Hypoaspis aculeifer Q S
HEPA WNOEGY™ 28.5@g/k @soﬂ Jog
reproduction, 14 d, mixed*
P @ Q &
* At the start, the test item was mixed into the iﬁgl f{) ac&eve a h@y\@égene%ls dlstrl@vYon @
v
o IS &
Risk assessment for other non-tar@sml neso- ar@macr@aun@other@@n earthworms)

o

AN

SN @
Table 10.4.2- 2: TER calculatlon&%r ot@on t&rget so@leso- @ macr«ﬁ’auna
U
En L\fnt P@sonl max .

Compound Species @ &© /A\ dgkg] o “pmg/kg] TERLT Trigger

Fo@rma capgfida ‘”NOE@ 410 R 3203
Ethephon 0.128

Hgpoaspis Geuleifer | NQEC 410 3203 5

sPolsomia candiddy” | NOEC 'R 100~ 8333

HEPA 0.012

Hyp@zs a;@r @NOE;@ 285 2375
All TER V@Q@ calcv@y?tqed the .- st c PE ﬁax values clearly exceed the trigger value of 5

indicating that no u accep
intended use of %ephc@SL 4

&’

CP 10.4. 2@} S @ws 1&@1 tes )
Studies a% provided be@w and 1KZKCA€§A

¢ & e . o
Report:
Title: %
artificia{®oil
Report No.: @90441016
Document No.: 73 M-491237-01-1
Guideline(s):

Guideline deviation(s):

GLP/GEP:

10.4.2001; I: 2014; M-491237-01-1
ephon SL 480A G: Effects on reproduction of the Collembola Folsomia candida in

le adve se e’iects on soﬂ macro-organisms are to be expected from the

GLP compliant study based on OECD 232, 2009 and ISO 11267, 1999

none
yes
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Objective:

The purpose of the study was to determine the effects of Ethephon SL 480 on mortality and

reproduction of the Collembola Folsomia candida in artificial soil. %)
@
Material and Methods: o@$ @° @& %
QN @

The test item was Ethephon SL 480 (analysed: 41.0% w/w a.s. or 4% 3 @/L) f%m b@ﬂ

B3090017. Ten collembolans (10-12 days old) per rephcat% replicates for the cofitrol gréup and 4
replicates for each treatment group) were exposed to contrg] (tre Wlth&%ater) 18 s:i}, 56, 100,
178, 316, 562 and 1000 mg test item/kg artificial soil dé)m térms of ¢t epho athese @cen atrons
were 7.4, 13.1, 23.0, 41.0, 73.0, 129.6, 230.4 and 418ung a. g%g dw soil, re@ctwel@ he item
was mixed into the soil before the start of exposu rg, %‘ %o en@us ibution.
Temperature was 18 to 22°C and lighting was 40@800 kg; 16hrdight: 8h dark) lem were fed
with approximately 2 mg of dry yeast for eachitest ve at t@ eginaing of ¢he test and on day 14.
Assessment of adult mortality, behavioural cts ar@repr tion s pe@rmed f@r 28 days. An

additional test with a toxic reference item twas alsogconduc
§ ©§ @ § . &9@ @@
Results: Q L S N, ©\ &
O o 6 L o 9
© N (Y Q) @ N ©
Validity of the study: &) AN S © {\© >
S N S © Re@red A Achieved

Control Mortality: 2o ©\§>j R Q0% 9%

Control Reproduction (Juv@;\'es pey(éontair(é'@: & > 100 450 to 685

Coefficient of Variation of¥he Cofigol Rep%uctim@ S <30% 13.8%
All validity criteria ©€. met. > & @J @

Mortality: Mort%%ty was st %all @mﬁ aitly 1n8§ased in any treatment group compared to
the control (Fisher’s E&}t test 0 (@g one 51de g@@r)
S
Reproduction: Réproduction waS@ot sta@qcallygxlgmﬁcantly reduced compared to the control up to
and including ﬂ@ 1ghg‘test cneentrafion of 459 mg a.s./kg dw soil (Williams t-test, o = 0.05).

f@

No behavio@al a@mali&% we@@ serv&gn any of the treatment groups.
% @) @ v
§ A
Q@ §) > O

3
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Ethephon SL 480: Effect on Collembola (Folsomia candida) in a 28-day reproduction study

BiceBugisie S0 Control | 18 | 32 | 56 | 100 | 178 | 316 | 562 | 1000
[mg/kg dw soil]
ethephon, mg a.s./kg dw soil. 0 7.4 13.1 23.0 41.0 73.0 ¢7129.6 | 230.4 | 410
Mortality (day 28) [%] 9 15 3 13 3 By ZIE 5 8
Statistical significance - n.s. n.s. n.s. ns. | &s. | BN i& 3
No. of juveniles (day 28) 543 624 612 538 587 &12 552 579 @57
Reproduction in [%] of control 1 115 | 113 | 99 10§ G 113 U 102D 1078 102
Statistical significance - n.s. n.s. %%QJ iy, | 19| 2% | ns

Endpbints [n@ 5. /kgvz\(ﬁ soil| 7 v
NOEC (mortality) @y JMI0 2@ NS °
NOEC (reproduction) A Qp 410 @ f,© @“@
n.s. = not statistically significantly different compared to the co&trol (s MS) %@ &\g ~

\ N @© @@

Conclusions: § é\ﬁ @% X &

@Q@K )

There were no statistically significant d%o rences from @co 1 or &rvival (% mortality) and

reproduction of Folsomia candida u incl @g 4 {.%?/kg soil (the highest

concentration tested). Hence, the NO @ as 4@ mg a.s./kg dv@oﬂ @ @@
o

o
@ Q\ k3 >§§f5ﬁ @© © o @
o &> N
. < o
Report: KC ‘Ziw 42. 1 ﬂ 201&%\4 486968-01-K°
Title: Effec& on reproﬁuctlo %%ﬁthe predatory mite Hypoaspis
elfer 1ﬁ 011 @ N
Report No.: 90441 %) SN
Document No.: @M 489168-01-4, @ @

Guideline(s): @ Guidelines f%g(he te { .Q . 226 Predatory Mite (Hypoaspis
(@ laela cule@ rep@@mtlon t@t in soil, adopted October 03, 2008

Guideline deviaotk@s): °quone

@
GLP/GEP: ;o Syes ©© NS
A @Q > © o
BN
Objective: && é\ﬁ Q@ © é
© @ 0w Q
The purpo eof the Yy was to de ine thg effects of Ethephon SL 480 on mortality and

reproductlon of th@predat mltég@ypoas}us aculeifer.

@

v L O
The test itén W&%‘Eth § SL@O (analysed: 41.0% w/w a.s. or 492.3 g a.s./L) from batch no.
B3090017. Te@u t ferndle %s per replicate (8 control replicates and 4 replicates for each test item
concentration) osed to control and treatments in artificial soil. Concentrations of 18, 32, 56,
100, 178, 316, 562%nd 1000 mg test item/kg dw soil were tested. In terms of ethephon, these
concentrations were’7.4, 13.1, 23.0, 41.0, 73.0, 129.6, 230.4 and 410 mg a.s./kg dw soil, respectively.
The test item was mixed into the soil before the start of exposure, to achieve a homogenous
distribution. Each test vessel contained 20 g = 1 g dw artificial soil. The mites were of a uniform age
(approx. 9 days after reaching the adult stage). During the test, they were fed with two spatulas of
cheese mites (Tyrophagus putrescentiae) at the start and 1-2 spatulas on day 2, 5, 7, 8 and 13.
Temperature range was 18 to 20°C and the lighting regime was 400-800 Lux with 16 h light:8 h dark.

@
Mategial andlethods: SN N
&
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At 14 days, the surviving adults and the living juveniles were extracted by filling the soil into
millipore pots with attached plastic containers for collecting the escaping mites. These extraction units
were placed in a Kempson extractor. The soil including the mites was exposed to approximately 25°C
and 30°C for around 2 days. Extracted Hypoaspis were collected in a fixing liquid (glycol and a
detergent) and cooled to 16°C. Mites were counted under a binocular microscog@

& <
Results: Q\ @ é &
Validity of the study: All validity criteria were met. QN v @
Validity criteria Recﬂpf@nenc@ffw &ﬁbtai%@'
Adult mortality in controls O] S 206N, Q 4%
Number of juveniles per replicate in controls = < >50n 184 To 238
Coefficient of variation for no. of juveniles per replicate in cofitrols |~ <@0% ’ A.0%

9 AN Q

O~ Q

Mortality: A statistically significantly higher mortalifp) of 2@was observe @73 g a.s./l&dw soil
(Fisher's Exact Test, a = 0.05, one-sided greater). s waswot considered fo be test item ted since
no statistically significantly higher mortality was bs@l in ¢he higl@‘ treatngent levels up to and
including 410 mg a.s./kg dw soil. X N @) O v S

$ Q @ % S @@
Reproduction: Reproduction was not sfatisticalky signiﬁf@%ﬁdy wifferenfZo the control up to and
including the highest test level of 410 :s./kg §oil (W{@ams @ﬁt, (xo=%8?05, sided smaller).

Q N QO
Ethephon SL 480: Effect on predatoryf@lte (H@oaspgs%uleifg&n a Agl@ay stw@
Exposure S Ethe;;]}bn Sl@ﬁ, Hypyaspis "agz\tfeifer
mg a.s./kg dw soil % mo@lity g@u\\jlts)1 ean nu@er of Reproduction
> 6 é jugga: les pertest vessel (% of control)?
a o stan@iard del>
Control = NN ‘199 £ 18N -
7.4 N Y A @,204 £8 ) 103
13.1 D <~ 10 & 187420 94
23.0 A2 OO A 18¥13 94
41.0 S | as Y o X 321 92
73.0 QB O O 82 £ 22 92
1296_7 ° 8L N g, 180£18 90
230:0 N oM O 185+19 93
41 © © & W 192£10 96
N @, Endpopnts [1bg a.s./kg dw soil]
NOEC (mortali q Q& §) 410
NOEC (reprodégion) @) % A 410

U statistical significange@estedtwith Fis Exa@est, a = 0.05, one-sided greater
? statistical significagige teste@with Williams f<test, o = 0.05, one-sided smaller
* statisti@&ly sign@wantly@gifferent @mpar%to the control.

@ 9 N A
Conclision> <~ @ O
o NN
There were n itefd) related effects on survival (% mortality) or reproduction of Hypoaspis
aculeifer up to and ingluding 410 mg a.s./kg dw soil (highest concentration tested). Hence, the NOEC
was 410 mg a.s./kgéé@ oil.

CP 10.4.2.2 Higher tier testing

In view of the results presented above, no further testing is necessary.
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CP10.5

Effects on soil nitrogen transformation

For information on the study already evaluated during the previous EU review, please refer to
corresponding section in the Baseline Dossier provided by Bayer CropScience and the Monograph.

Two additional N-transformation studies are available and are submitted fo&@%e current EU review.

Endpoints from studies on N-transformation are presented in Table 10
study evaluated during the previous EU review are stated in grey text
studies are stated in black text. Summaries of these two studlc%abre proyic ed i

@

o

> The Npmr@&from dhe

;&%ﬂom

Table 10.5-1: Ethephon and HEPA: Endpoints from stu@s on m@genﬁ%ﬂsfor&@on é;’
Vo

he add tf&hal
n 8@

o

\

<

N\
Test substance Test spte;:;s/study %End&)@lt @ @® R@en/cie@ﬁ
Sing a2 T B
i ©\ fohe & SEY)
”% OO O W | M:479286-01-1
Q @ > (2008)
. 11.215¢ a.s#kg dw saik) CA 8.5/02
Ethephon SL 480 | Study duration 28 d e}:gt; é% @g N @@ kS @QKCP 10.5/01
X o N S WSM-OI—I
S S Y @ (2015)
HEPA Study duration 28 & unac%gtabl%@g ? /ha@ml . @) KCA 8.5/03
o | efetsattis, | T OREMROT N M-526473-01-1
* i.e. differences from the control were <25§ & Q @
@ %o
. A S N .9 &
Risk assessment for Soil Nitrogen] ran@rmatlon S N\
< <
. IR S U
Table 10.5-2: Risk A&s)&smer{ r soil m cro-orgamsng\f@ @)&
g Q
©. @ @ En@oint & PECsoil,max Refinement
Compound %mes[\@% @\% %@lg/kg§ [mg/kg] required
Ethephon 9P Soilmicro-érnismsy| Q256 0.128 No
HEPA N @i’ micg&orgam’s@) 29> 0.012 No
Q () © N 'O

Endpoints are s&b%tantleiy hlgh@ than @e PE&M max values, indicating a low risk to soil micro-

organisms. g@a\a @ %

o\ @ §

6 @ K <

O \
S © o

Repo§° @ 5/01 - 2008; M-302534-01-1
Title: on S‘Lgl 0G: Determlnatlon of effects on nitrogen transformation in soil
Report No -N 99408
Document No.: -01-1
Guideline(s):

GLP/GEP:

%OECD 6; adopted January 21, 2000, OECD Guideline for the Testing of Chemicals,
&> ’Soil Microorganisms: Nitrogen Transformatlon Test.
Guideline dev1at10n(@7 none

yes
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Report: KCP 10.5/02; | 2008; M-299147-01-1
Title: Reference chemical sodium chloride: Determination of effects on nitrogen

transformation in soil
Report No.: LRT-N-REF-08/08
Document No.: M-299147-01-1 S
Guideline(s): Guidelines for the Official Testing of Plant Protectants, Part®1, 1-1, Influence on the

Activity of the Soil Microflora, rch Q% (2nd

ed.). N) @ © @@)
Guideline deviation(s): ~ none @@ @%a % %
GLP/GEP: no 0 & N)

SRR
@ N9 LN
TN L S
& L9 KN &N
N NN 9 o
7 S © § S &
Objective:
J PO
To determine the influence of Ethephon SL 480 01@itro \rans‘f&;‘mation in an cult@? soil.
N
LN @) Q) N

Material and Methods: § Q Q@ LN > @@

3.33 pL testSitem/ sail2.25
soil, respectively). Application ra‘:&@v ivaleg to 3.8L and 17.5 test item/ha (1.68 and
8.42 kg a.s./ha, respectively). Luce -gragi&greep\ﬁwal W@@dd@@ theog (5 g/kg dry weight soil)

N @

The test item was Ethephon SL 480 (analssis: 48& g a.s@f?; Batééf\l 0.: 2007-0 6506). A loamy sand

soil was exposed for 28 d to 4.67 uL 11.2 mg a.s./kg dw
re

to stimulate nitrogen transformatién. ¢ & N
NS R Vo
Results: %, ® O N & L
SRS NN

Ethephon SL 480: Effect: non-,é%et scﬁ@icro@anisn@) %
Test item N 9 <{Ethephon SL 480
Test object a2 N ~Soil Mietebrgarjisiiis; N-Transformation (loamy sand soil)
Duration S B N ) & & 28 days
uL testitem/kg dwsoil  ©° @7’ @Z 457 23.33
mg a.s/kg dwsgil? S WY X @25 11.2
L test item/ha> NN Q 3.5 17.5
kg a.s./ha K ) < IO 1.68 8.42
Difference in rateg Of N fogmation v
between controlan trea‘e%%ﬁrrllt @(@ &@ é i ok

*statisticallyosigﬁﬁcan Wifferendemto the &3Atrol (@@lch—t-Test for inhomogeneous variances, o= 0.05)

n.s. : No sta@ically Q'%iﬁca%differe to coxffiol (Welch-t-Test for inhomogeneous variances, o= 0.05)
Q O ©O
In a sgParate rgf%renC@test, sc%llum @Q%foride was used as a reference standard (i} 2008,
M-2 7-01@). In fests (non-GLP)Xwith the agricultural soil described above, 16 g NaCl/kg dry
weight soil\\aﬁ?cl a distifict ang, ngeQ (> 28 days) influence on microbial mineralization of nitrogen.
Therefore, the se%sitivité\gof theYest system is proven and the results can be used in the risk
assessment. Q

&

Conclusion: 03

Differences from the control are <25%. Hence, Ethephon SL 480 should not have an impact on N-
transformation in soils at 11.2 mg a.s./kg dw soil (8.42 kg a.s./ha).
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CP 10.6 Effects on terrestrial non-target higher plants

The following risk assessment is based on the “Guidance Document on Terrestrial Ecotoxicology”,
(SANCO/10329/2002 rev2 final, 2002). It is restricted to off-field situations, as non-target plants are
defined as non-crop plants located outside the treated area. Spray drift fron@@@e treated areas may
deposit residues of a product in adjacent off-crop areas. & .
SO

Studies have been conducted for the current EU review using the represefitative ula ion Et e@on
SL 480. These are a seedling emergence study (-, %lja) a&(@l Veg%tve \@%\H stughy (.
-, 2015b) following OECD Guidelines no. 208 ggd 22 respectively. @se fiidies are
summarised in CP 10.6.2, and endpoints derived from thegwre st$ in T%}: 10.66Q é}

7 > o O & s

e P EE
& °\ % &
& K% @é O TS
5 NS > @
S S @ & @
S N
SIS N QL
O & o £ 5 @
@) N %, @) Q> s ©
R N @) Q) N
L9 O &N
NSRS ? | »
éa @ & \ Q, @ @
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Table 10.6- 1: Endpoints from non-target plant tests on Ethephon SL 480

. Test Lowest ERso Most sensitive
Test organism Study type duration | (L product/ha) | species References
Ethephon SL 480 9
. &
Terrestrial non- Ziisrm;i ce: No effect >%0% a (2015a)
target plants; nerg ’ 21 days ERso > 10.156 for any e @WCP 86.2/01¢,
10 species Tier2 dose speciesdgsted 2, | M- 34783-012
response on o>
Terrestrial non- | vegetative vigour; o ©
target plants; Tier 2 dose 21 days ERso = 3.05@? ton.l%fl(t))(fh%%dry P 10.62/02
10 species response (A@q & D @\?M—S&ﬁ?M-Ol—l
(OIS NN 9 o
AN o3 @

To assess the risk to terrestrial non-target plants, &8JER @&ulation has @5n pe@%med@br the

representative use given in Table 10- 1. The lowest &oniont@omt &itudiesBhn Ethe%flon @80 was

used which is the ERsy of 3.0527 L product/ha @r sh@»%t\dry weight of toma @fvege &ive vigour

study). For a single application to cereals 2.%7% of, ful plica@n rat@§ 1 Ig product/ha is

assumed to reach the area at 1 m from the @e of @ crop@he arfieunt (@Spray is calculated

using the 90" percentile estimates derived by the E&BA (20 from spray-@iit predictions of -
(2000)°. The TER c%%ulatio@s pr&s@ﬂted ig Table, 10:6- 2. e

o S &
Table 10.6-2: TER calculation for @n-targgt plants, based @che W$= 3.0827L product/ha
o (@) Q °
Crop Use pattern | 2 Distéance from Dl}i@& v PER TER
éﬁm edgb D 1% ¢ IL product/hal | (Trigger =5)
R
v |l gr T - 9 £
& N
Cereals 1 x 1L proda@st/ha O @ 2. 0.0277 110
P e = O e g
N 9 N
€
The TER is greater@n t

s .0

N %\ < @
CP 10.6.145 Supipiary of screenying dafa N

Not necessary as@é}ideliﬂgg studi%@‘or t@rial ga, -target plants are available.

v
9 @O XN &

Cp 10.6.2(@\ Testing 01&n0n-t® et plants

A
A seed]jg§ emefgence study arda Ve&§$ative vigour study on Ethephon SL 480 are summarised
S
Q& N @ O
N
® °
w
&
(g

o O @
he trigger .H , the @ al isk to non-target terrestrial plants.
N Q § V>
S

4 BBA (2000) Bundesanzeiger Jg. 52 (Official Gazette), Nr 100, S. 9879-9880 (25.05.2000) Bekanntmachung
iiber die Abtrifteckwerte, die bei der Priifung und Zulassung von Pflanzenschutzmitteln herangezogen werden.

Public domain.

5 (2000) Drift, drift-reducing sprayers and sprayer testing. Aspects of Applied

Biology 57, 2000, Pesticide Application. Public domain.
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Report: kcp 10.6.2/01; | G 2015 M-534783-01-1

Title: Ethephon SL 480 g/L: Effects on the seedling emergence of non-target terrestrial plant
species under greenhouse conditions - Final report -

Report No.: S15-01668

Document No.: M-534783-01-1 )

Guideline(s): EU Directive 91/414/EEC; Regulation (EC) No. 1107/2009;@ECD 208 (2006)

Guideline deviation(s):  Deviations with no major impact occurred regarding thect&s cond:i%ﬁs &

GLP/GEP: yes S) @ @) @C"@

@@@%%g}

Objective: @ o
N o
& O &

The objective of this study was to evaluate effects of @heph@SL 48 on egling Q\"? erge@s and
early growth of non-target terrestrial plant species un deﬁ@@ con@ions i@ree thp se@

« O S > @
Material and Methods: ©\ %\ & S @

N© O TS

The test item was Ethephon SL 480 (an()al@?d: 41% w@@a.s. 0%92.3@ a.s./[from batch no.
B3090017. Seeds of 4 monocotyledonou@%peci Alliu@cepa@hion& ena @gtiva (oat), Lolium
perenne (ryegrass), Zea mays (corn)) 6 dicotyledgnous s@cies@mssi leracea (cabbage),
Cucumis sativus (cucumber), Daucus@irota rrot),@lycin ax (sqybean)@rictuca sativa (lettuce),
Lycopersicon esculentum (tomato)) were Seywn in avmixtyredof 902% sa .1% silt and 3.9% clay
prior to application of the prodyc@@n the@l surfade. Twenty se€ds per trgatment group were sown in
15 cm diameter pots in the greeﬁhous@ﬁl each$pot twoSeds wete so‘@)except for the species Allium
cepa, Avena sativa and Lolium peggnne ikwhich\fourqs@ls ge@ot were sown. There were 5
application rates and a cog@ol. Sgrinl dih@ns were spraye}on thé Soil surface using a spray cabin at
a volume rate of 206 L/ka(at 2.8&bar; 2 Wn/h; frbh hei% of 410 cm; with nozzle 80015 VS Teelet).
Test rates were 305, @31, 17(%, 4225 and 40156 nfD pro%@t/ha. Control pots were sprayed with

206 L/ha of deioni ater, o @ N
Sz LSS

O Q@
Following ag&@ltio&jo\pots m@ained% a_@yeenhouse under controlled conditions. Air
temperaturg/ga ged fom 178, °C 16 85.6 °Chwith “Yelative air humidity between 31.1% and 94.6%
and a photoperio@f 16/8 (light/dark). ‘Assessments were made 7, 14 and 21 days after 50% of
seedlings had erfierged jinthe ols. stu@ as terminated 21 days after 50% of seedlings had
emerged in tl@}on‘crc@ Finakgssess@¥gnts were made for seedling emergence, plant survival, visual
phytotoxic@%and shgdt dereight atisti§ analysis was performed to obtain NOER, LOER, ERsg
values for seedlin@emergéiice, ri@alit #nd shoot dry weight. For seedling emergence and mortality
Fisher’ act Binomiagjl'est with Bonfggroni Correction was used. Shoot dry weight was checked for
normafity a@omo@eity @\V&lria@s with the Shapiro-Wilk's Test and Levene's Test. Afterwards
the William_s'Multiple Sgi@ntial&gest was used. The study was done from May 11 to June 17, 2015.

¢ 0 @
3
&
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Results:

All species met the OECD guideline validity criteria. The measured concentration of ethephon in the
highest test item solution corresponded to 105% nominal. Thus, the concentrat@ of ethephon in this
representative sample was confirmed. %@

Seedling emergence was not statistically significantly reduced compared he &'01 for@l Spag) @s

The most sensitive species for seedling emergence was Lolium perenne@yith an%%ﬂlbltlﬁ% of 2 % at
1767 mL product/ha. No mortality occurred in any species @zcept ote mdQ/%ﬁiual @Zea mgys was
dead at day 14 at 1767 mL product/ha. No symptoms of ngtox &iy werenobse for&m/ species.

There was a statistically significant effect on shoot diyw weight~for Rgiicus Wrota Glycine max,

Lycopersicon esculentum and Zea mays (Wllllamsﬁtlpequel@yal t-tayt, ided @'aller

p <0.05). The most sensitive species was Glycine Wltl@n inhi@ijtion c@lparecﬁﬁ) the Céhtrol of
36.5%, followed by Daucus carota with 35. 7@ 1nIK%B10n Q) at t h@st tes®item rate

(10156 mL product/ha). w NS ©& @ &
T F LTS
The results are summarised in the tables be@ W & @Q % @

Results for seedling emergence at 21 da er 5&& of th&eedln tt@ntm@ emerged:

ciﬁnerge@e [mLpoduetha] il

0 itse
Plant Species DERsCy” 95% C”“%enc&@m‘ts\ LOER NOER
N @ A lower 2 | Suppety,
R @ Dicdtyledonous specié® S
Brassica oleracea o) 0156 74 ,n.d. . >10156* > 10156
Cucumis sativus D SN0I56S | ond. @ d. > 101562 >10156
Daucus carota N >10156* nd 9 N nd. >10156° > 10156
Glycine max S >10856° &Y ngdy” By nd >10156° > 10156
Lactuca sativa S o] =N0156°4 ad g n.d. >10156° > 10156
Lycopersicon escuégntum Q" |p%101568 Ahd Y n.d. > 101562 > 10156
N Mbjnocoty\ﬁono@spemes
Allium cepa Q < &) > 10156 nd\" n.d. >10156° > 10156
Avena sativa . Q O >Mis56: P ndt n.d. >10156° >10156
Lolium perenne g 2 @10156€ “n.d. n.d. > 101562 > 10156
Zea mays R SENUES ™~ nd. n.d. >10156° > 10156
2: calculated Vglu@were iflde the range :ﬁor not@termined
n.d.: conﬁden@ imits eterrﬁﬁ%ed due athim@:al reasons or outside the range tested
S G Y s
Yo s 8
% NN
S
O
© 0w
3
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Results for survival at 21 days after 50% of the seedlings in the control had emerged:

Survival [mL product/ha]
Plant Species ERso 95% Confidence Limits AOER NOER
lower | upper )
Dicotyledonous species S o R
Brassica oleracea >10156* n.d. n.d. S} > 1056 0= 10186
Cucumis sativus > 101562 n.d. nd. O > 1J56° > 10986
Daucus carota >10156* n.d. nd, O | >'W1565,=)] =4%156
Glycine max >10156° n.d. Q" nd. >10156) %2 10156
Lactuca sativa > 10156 n.d. ] aj > 1056 [>10156
Lycopersicon esculentum > 101562 nd. & M.d. >401362 ¢~ >10156
Monocotyledon%@ﬁpecw&q @’ N NS

Allium cepa >10156° L’ ng, SA0156%7 | 2,10156
Avena sativa >10156° Ad. [T Ad >10156° K8 10156
Lolium perenne >10156° Wd. N °\n.d. .| > 16 5P >10156
Zea mays >10156° | « nd, Y ' n.d. m @156%3\ > 10156

2: calculated values were outside the range tested or no@ermm
1

n.d.: confidence limits not determined due to mathema

D oo S
reasons or m%@e the range teste@

v

o @
Results for shoot dry weight at 21 days aA 50% OQhe s&gﬁngs 1@§e C(fngrol ha@merged

Sh@bry Woight [mL pmd@sma]

B
Plant Species GHERs & 95" C"@%nce Limits >| LoER | NOER
S S | g lowerg) | Quppe{\))j
Obic tyg@dong,)utﬁs\specig@q @)
Brassica oleracea O] > ded562 nd> ‘nd- >10156% > 10156
Cucumis sativus Y @TOIS%‘\Q {o.d. Nd. >10156° > 10156
Daucus carota S 1015 “nd. o7 | ¢ Ond 10156 4225
Glycine max G > 1056° ndO” (@ nd 4225 1767
Lactuca sativa Y .| >d@1560 aR A7 nd > 10156 > 10156
Lycopersicon esculentum N 0156 Spd. Y n.d. 10156 4225
. o )" Menocotyledonoys species
Allium cepa s N | > 1498 ndey” n.d. >10156° > 10156
Avena sativd > o ©) >10156° @  md n.d. >10156° >10156
Lolium perenne  °~, 210156 5> ¢ n.d. n.d. >10156* >10156
Zea mays N A 210156 [ ©Ond. n.d. 1767 731
2 calculated valugsywere ou@jde the¥apge tes r not t@termmed
n.d.: conﬁder%%imits r@etem&iﬁed due tﬁem reasons or outside the range tested
O
s &0 9
Yo s 8
% <D
S
© 0w
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Median phytotoxicity 21 days after 50 % of the seedlings in the control had emerged:

Ethephon SL 480 [mL product/ha]
Plant species Control 305 731 1767 4225 10156
Dicotyledonous species 9

Brassica oleracea 1 1 1 1 A7 1
Cucumis sativus 1 1 1 1 NS 4l
Daucus carota 1 1 1 1 AR N @
Glycine max 1 1 1 1 7}\% 1 @y 1
Lactuca sativa 1 1 1 el & BN ST
Lycopersicon 1 1 1 @ 1 @ ol > 1
esculentum S ®) & @ R

Monocotyledonoug;species’~, D [,\(\(@ °
Allium cepa 1 1 1 Al o &\\\?}] Q I
Avena sativa 1 1 10 1 @ @ < &
Lolium perenne 1 1 AP ¢ 1 ST S a1
Zea mays 1 1 N A ol 1 @ 1

1=healthy plant; 2=slight symptoms; 3=moderate symp @& 4 St]@ symp@m 5 =t&ally affebbrd by &g rved symptoms
K R I

ions: S R @
Conclusions & ©& @f@ Q % @
S & @ 9
For seedling emergence and mortaht ad@e effects weggobs Q Hemggg, for these parameters
the NOER was 10156 mL product/h@:%nd t‘hg Rs Vs@s > 10@6 m@oductﬁsﬁi

For shoot dry weight, statlstlca?ﬂy si ;ﬁ::’ cant &ffects Were ob@ved or Zea mays, the LOER was
1767 mL product/ha and the, NOER"was 7 mi\t%rodu@la F(@ lycine max, the LOER was
4225 mL product/ha and Nwas mk produc%a F %\Daucus carota and Lycopersicon
esculentum the LOER 10186 mL Wduct/l@ and NO% was 4225 mL product/ha. For the
other species tested, t©}j® OER&NB.S 1 &1 56 m]g\g)rodué (tl‘eb@ hest rate tested).

An ERs for shoot (?y wegght co@ot b@lcula& for a:@ species due to a lack of inhibition > 50%.
Therefore, theog@so th\gs% 101 @ct/ha@hlch@as the highest rate tested.

Report: o & KCP 10.6. 2/& 2015; M-534784-01-1
Title: § Ethegphon S 0 gé& ffects on the vegetative vigour of non-target terrestrial plant
<

% species un@r gree{@ouse conditions - Final report -
Report io.? @15-01669

Docungnt No.© Q@M 53@%4 Ol@

Guideline( @ EU@& ct1 9 /414/EEC; Regulation (EC) No. 1107/2009; OECD 227 (2006)
Guideline dev1at10n§? D&@latlon 1th no major impact occurred regarding the test conditions

GLP/GEP: § feb
&

Objective: &

The objective of this study was to evaluate the effects of Ethephon SL 480 on the early growth of non-
target terrestrial plant species under defined conditions in a greenhouse.




E Page 70 of 72
BAEER 2017-07-21
R

Document MCP: Section 10 Ecotoxicological studies
Ethephon SL 480 g/L

Material and Methods:

The test item was Ethephon SL 480 (analysed: 41.0% w/w a.s. or 492.3 g a.s./L) from batch no.
B3090017. Six dicotyledonous species (Brassica oleracea (cabbage), Cucum@jsativus (cucumber),
Daucus carota (carrot), Glycine max (soybean), Lactuca sativa (lettuce), Lf€bpersicon esculentum
(tomato)) and 4 monocotyledonous species (Allium cepa (onion), Avena sativa (0 Loliufy perenne

(ryegrass), Zea mays (corn)) were sprayed at test rates of ) 4,792, 2194 d
6094 mL product/ha. Control plants were sprayed with deionized water. @~ @& % §
o & \ é

R
Twenty plants per treatment group were used. Each tre&tant @p c@ted @aten p@ss (15 cm
diameter) with two plants in each, except Allium cepa, 4vena saiiva a olivgn, perenfrg which had
four plants per pot. Soil substrate consisted of 90.2%sand, silt §4d 3. clay.&rial tirtions
were sprayed using a spray cabin at a volume rate %@12}@ (at 2% bar, 2%m/h, ﬂéheig@.o cm,
with nozzle 80015 VS Teelet). A sample of spray@ uti%%for the\ hest r%te wa@nalyz@ y HPLC
with a Photodiode Array Detector (PDA). NS o S @
v O S v s

— VR ST
Following application, plants were mainta red in a gre@% ousg, under trolled” conditions. Air
temperature ranged from 18.3 °C to 36.{C withya relafiye air @mi@it%etw24.7% and 87.6%
and a photoperiod of 16/8 (light/dark)‘@ CSS@@H'[S for%norta& and@ual toxicity were made
7, 14 and 21 days after application@cogm@lson with contedls. study Was terminated 21 days
after application. Final assessmen(% were &%e fOf\s%fviva@lsual&@lytog&cny and shoot dry weight.
Statistical analysis was perforrn\ed to@ain @ER, *L?ER, ERQso \4 @ for mortality and shoot dry
weight. For mortality Fishefs” Ex @inom&} Test With Q%%erro&i orrection was used. Shoot dry
weight was checked for ali@and n(a./? oge§i‘cy of@arian e‘éyvith the Shapiro-Wilk's Test and
Levene's Test. Afterwatgs th @illiam s Multiple Se@@lenti%@ﬁ— est was conducted. The study was
conducted from MayZ9 to July 01, 5. é\a Q @@

° S
Results: & § §§p QQ @©

°

A
X

N
All species@ th@CD @idelir@@alidi@rite%ﬁhe measured concentration of ethephon in the
highest test item’sate solution was 80%“ef nagminal. Thus, the concentration of ethephon in this

representative %%ple v&@?%ﬁconﬁ@aed as&this val@®is within 100 + 20%.
& @ Ry Z

o S
No mortali@)ccur@ for &ay spe 6’% excdpt two individuals of Cucumis sativus which were dead at
day 21 %the hi@@st testem raje (60%\nL product/ha). Symptoms of phytotoxicity (e.g. stunted
growthQn croggjs, chlcggﬁs and leaf {@mation) were observed in Cucumis sativus, Daucus carota,

V

Lycopersicegesculeigiim andZea #ys. Slight symptoms were observed for Zea mays at the two
highest testitem n%tes 2 ]@nd 6@4 mL product/ha). Moderate symptoms were observed for Daucus
carota at the est fedt item rate. For Cucumis sativus and Lycopersicon esculentum, strong
symptoms Werbse%d at the@ighest test item rate.

&
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Statistically significant effects on shoot dry weight were detected for all species (Williams Multiple
Sequential t-test, one-sided smaller, p <0.05) except Lactuca sativa, Avena sativa and Lolium
perenne. For Brassica oleracea statistically significant effects were observed at 102 and
284 mL product/ha. For this species, this difference to the control was comngidered to be natural
variability due to the fact that no significant effects were observed in the hlgh&@ést item rates.

The greatest inhibition of shoot dry weight compared to the control w szcon@cule@?

Lyc
with 65.3% at 6094 mL product/ha followed by Cucumis satzvus w@@i’/ G@nd Alh%fn ce@@wnh

48.1% inhibition at the highest test item rate, respectively. \\ 7,
@ SERRN ‘*\g S
- N Q& TN
The results are summarised in the tables below. © N & NS <) o
NS § S &
Results for mortality at day 21 in the vegetative VigOll{l; fost: Q@ @ R @ @) 5&@
Mortality [n@prod{\é/ha] N @ @@
Plant Species | ERso v | *£95% CL» | AEOER% | < NOER
Dicofyledonows)specie) N
Brassica oleracea > 60942D ndQ > 2 O >6094
Cucumis sativus > @094* A ad O 26094 @ > 6094
Daucus carota 550947 < n.d. % 609429 > 6094
Glycine max 609458 nd~AY | 9> 60942 > 6094
Lactuca sativa O > 60947 |w nd® T > 6094° > 6094
Lycopersicon esculentum >6Q94  ° &) S >6094* > 6094
° Wocotxledonou@specwm
Allium cepa 360940 v, n.d. Oy 6094 > 6094
Avena sativa A Q>60M_ |y ndD2 [N >6094 > 6094
Lolium perenne & A > qogr n.\d\. > 6094° > 6094
Zea mays & g o094 @.d. \% > 6094° > 6094
2 calculated values were oytside the régge tested or not determined2
n.d.: confidence limits no&%ermined due toAnathema reas T out @he range tested
Results for shoot@jy welg@ at d@’l in %ﬁget@e v1g0|§test
Sh(&@é%i)ry Weight [@Jproduct/ha]
Plant Spec1é’s\ @ O ERs T +95% CL | LOER | NOER
N o Dicotyledenous species
Brassica oleracegq I O 4>6094°0 n.d. > 6094* > 6094
Cucumis sativu§ @ R L&055773 3604.7 to 11993.8 792 284
Daucus cargf@ 2« K > 694 n.d. 102 <102
Glycine max™> @) © O 39094* n.d. > 6094* 2194
Lactuca sdgiva O © | 536094 n.d. 6094 > 6094
Lycopessicon esgulentuny” o ~3052.7 1759.2 to 7606.7 792 284
N ” @ @\’Ionocotyledonous species
Allium cepd™ N > 6094 n.d. 102 <102
Avena sativa &) © > 6094° n.d. > 6094° > 6094
Lolium perenne \{ wr > 6094° n.d. > 6094* > 6094
Zea mays ) > 6094 n.d. 2194 792

2 calculated values wergiputside the range tested or not determined
n.d.: confidence limits not determined due to mathematical reasons or outside the range tested
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Median phytotoxicity 21 days after application:

Plant species Phytotoxicity scores [mL product/ha]

P Control 102 | 284 | 792 | 2194 | 6094

Dicotyledonous species Ca
Brassica oleracea 1 1 1 1 @;J 1 1
Cucumis sativus 1 1 1.52 2 abe 3abe, | 43be
Daucus carota 1 1 1 RN BY B 3%
Glycine max 1 1 1 1O R | 1%
Lactuca sativa 1 1 1 . “ERECE &ﬁ %‘9
Lycopersicon esculentum 1 2@ 22 O e ) wg vboe
Monocotyledonous sepe\véf)es S ‘N v S

Allium cepa 1 1 <) Y 1, 9 2 1
Avena sativa 1 1 D1 @y 1 i )
Lolium perenne 1 1 ~ 1 @ 1 SEEESE
Zea mays 1 1 N 1 o 2 7 @ 2°
2 Stunted growth; ® Necrosis; ¢ Chlorosis; ¢ Wilting, © Leaf de@natl N

1=healthy plant; 2=slight symptoms; 3=moderate symptog 4= stro‘h@ympt@ﬁ@, 5 toﬁw affec@y Obsﬁ@d symptoms
N &«
Conclusions: N @ & Q @Q % @© @’
% @

The NOER for mortality for all speme@z r§ mL p%duct@y@(the@h Q@ tested). Statistically
significant effects on shoot dry wel ccu for aﬂ@pem&xoe@actm@nva Avena sativa and
Lolium perenne. For Daucus carota an%%llzum %’pa they LOEROWas 102 mL product/ha and the
NOER was below the lowest ra&%ste r Cycumis s%zvus a ycop%zcon esculentum the LOER
was 792 mL product/ha, and the N@R wad) 284 ma product/ha @r Zea mays the LOER was
2194 mL product/ha and tl@NO as a&?% mE pro&%)t/ha £§ Glycine max the LOER was
6094 mL product/ha and NO@ @@) rod t/ha. F\ rassica oleracea, Lactuca sativa,
Avena sativa and Lolzuz@nerenﬁ@the NOER wa s 0 94 prodgct/ha (the highest rate tested).

5577.5 (3604.7 ¢, 1199@8) wf@' produst/h d for “Lycopersicon esculentum (tomato) was
3052.7 (1759 760@ mL produc (s The ERso he other species was > 6094 mL product/ha
(the highest’ate te@ & S @

\

CP 10.6.3 @xte@d la@a g@%tudnes@m non-target plants

Y Y
G ossirinh
For shoot dry we1@t th@“Rso % 95 Oné§" e ligits) for Cucumis sativus (cucumber) was

In view of @resu rese&ed abo ﬁ&er studies are deemed necessary.

@
CP Semlﬁld a&d ﬁel%@ts on non-target plants

Please refq&g Pomt% 6. 2@

CP 10.7 @fec s on otl@’r terrestrial organisms (flora and fauna)
No studies are req@ based on current data requirements.

CP10.8 Monitoring data

No monitoring data are available and are not triggered by current data requirements.
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