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Table 1-2. Summary of risk findings for honey bees (Apis mellifera) for the registered use patterns of imidacloprid

(Strawberries)

Individual Bee (Tier 1) Risk? Colony (Tier Il) Risk?
Crop Group = = = -
(e Appl. On Field Off Field On Lokt Risk Conclusions
2 Method | (Screening | (Screening 2 Nectar Pollen® (Basis and Other Considerations )
Residue Data) (Refined)
Level) Level)
Crop Groups/Use Patterns that Present Low On-Field Risk
Foliar N . ) 3 .
Root/Tuber Soll N Low On-Field Risk (all uses, lack of exposure)”; Off-Field
Vegetables? Risk (Tier I, foliar uses only)
Seed N
Bulb Soil N Low On-Field Risk (all uses, lack of exposure)?; Off-Field
Vegetables Seed N Risk (Tier |, foliar uses onl
3 - Mo further analysis conducted ( - - y)
Leafy Greens Foliar N Low On-Field Risk (all uses, lack of exposure)?;
Vegetables Soil N Off-Field Risk (Tier |, foliar uses only)
Foliar N . ) 1 .
Brassica Soll N Low On-Field Risk (all uses, lack of exposure)”; Off-Field
Vegetables Risk (Tier I, foliar uses only)
Seed N
Foliar Y Low On-Field Risk (Tier Il, pollen; nectar not produced,
Eruitin lack of exposure)
£ 2 Off-Field Risk (Tier I, foliar uses only)
Vegetables : Y No data N N
(Tomatoes) Soil Y (Determinations apply to all members except okra due
to unattractiveness of group to honey bees, Bombus
used for pollination services in greenhouse)
Berries/Small
Fruits Soil Y Y N N Low On and Off-Field Risk (Tier Il, nectar and pollen)
(Blueberry)
. Low On and Off-Field Risk (pollen; nectar not produced)
Cereal Grains 2 B
corn Seed Y Y No data N (Other members such as wheat, barley, oats, millet and
( J rye are either not attractive to bees)
Tobacco, globe Folif'ar N No further analysis conducted Low 9n-Fie:Id Rifk (all uses, lack of exposure)!;
artichoke Soil N Off-Field Risk (Tier I, foliar uses only)
Crop Groups/Use Patterns with Uncertainty in Colony (Tier I) Assessment
Foliar Y ¥ No data No data No data On Field Risk (Tier 1, all uses); Tier Il Risk unknown
soil Y No data No data No data Off Field Risk (Tier I, foliar uses only)
Legumes No data No data Mo data (Honey bee attractive; no bloom restrictions; seed
seed Y (Potential | (Potential (Potential | treatment of soybean = highest usage of all registered
bridging) | bridging) bridging) | €rops (400,000 lbs a.ifyear).
= T B
Ging A I_ndmdyal Bee {I’ier 1) Risk? Colony (Tier Il) Risk? - -
e Appl. On Field Off Field o ek Risk Conclusions
; Method | (Screening | (Screening : Nectar Pollen® (Basis and Other Considerations )
Residue Data) (Refined)
Level) Level
On-Field Risk (Tier 1); Tier Il Risk uncertain
(Long [6 weeks +] bloom duration; uncertainty of lower
Cucurbit Uncertain Uncertain | than maximum annual rate used and one sampling
Vegetables Soil ¥ Y (Potential (Potential interval, no residues in coarse soils, unknown as to
(Melons) bridging) bridging) whether application closer to bloom would yield higher
residues; Tier 1l full field study [pumpkins] expected for
2016 assessment)
On-Field Risk (Tier 1); Tier Il Risk uncertain
) : (6 week + bloom duration; uncertainty of no residues in
Citrus Fruits Uncertain No data . )
- ] A coarse soils and residues do not reflect worst case
(Oranges/ Soil ¥ Y (Potential (Potential ) 3 )
B . - scenario as current labels permit pre and during bloom
grapefruits) bridging) bridging) L S
applications where these applications were made post-
bloom)
Foliar ¥ Y No data No data On-Field Risk (Tier 1); Off-Field Risk (Tier I, foliar uses
Pome Fruits Soil v v No dat No dat only)
oi o data o data
(Residue data expected in 2016)
Low On-Field Risk (Tier Il, Nectar;), Tier Il Risk possible
(Pollen); Off-Field Risk (Tier 1)
] (Stone fruits associated with short bloom duration [2-3
Stone Fruits . . . I )
(Cherries) Foliar ¥ Y Y N Possible weeks] relative to exposure duration in open literature
ermes pollen feeding study [12 weeks] which likely mitigates
the potential for colony level from pollen route of
EXposure)
No data No data
Stone Fruits Soil ¥ Y (potential (potential On-Field Risk (Tier 1); Tier Il Risk unknown
bridging) bridging)
No dat No dat . . " . .
Berries/small Foliar v v v [p:te:naal [p:te:t|aal On-Field Risk (Tier 1); Tier 1l Risk unknown
fruit Off-Field Risk (Tier |
ruits bridging) bridging) ield Risk (Tier )
Berries and On-Field Risk (Tier 1); Tier I Rlsk possible [Pollen}
. . ) (Long [6 weeks +] bloom duration; uncertainty of one
small fruits Soil ¥ Y No data Possible

sampling interval, no residues in coarse soils, unknown
timing of application relative to bloom
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Individual Bee (Tier 1) Risk? Colony (Tier Il) Risk?

Crop Group

: Appl. On Field Off Field : Risk Conclusions
GREIELE Method | (s i (s i oty Nectal Pollen?® (Basis and Other Considerations )
- creenin creenin i ectar ollen
Residue Data) e E (Refined)
Level) Level)
No data No data
Foliar ¥ ¥ Y (potential (potential On-Field Risk (Tier I, all uses); Tier Il Risk unknown
Tree nuts bridging) bridging) (Variable bee attractiveness within group);
Soil v Y No data No data Off-Field Risk (Tier |, foliar uses only)
On-Field Risk (Tier 1); Tier Il Risk unknown
Cereal grains Seed Y Y No data No data (MNectar producers within the group (i.e. sorghum,
buckwheat).
Foliar Y Y No data No data On-Field Risk (Tier 1); Tier Il Risk unknown
Herbs/Spices Soil Y Y No data Mo data off-field Risk (Tier I, foliar uses only)
seed ¥ Y No data Mo data (Variable attractiveness within group)
No data No data
Dilseed® Seed Y Y (potential (potential On-field Risk (Tier 1), Tier Il Risk unknown

bridging) bridging)

Crop Groups/Use Patterns with Colony (Tier 1) Risk Indicated

On-field Risk (Tier 1), Tier Il Risk (nectar), Tier Il Risk
possible (pollen)

Cit Fruit: . . . y
ferus Fruits Foliar Y Y Y Y Possible Off-field Risk (Tier 1)

(Oranges) (10-d pre-bloom restriction for foliar uses; 6 week +
bloom duration; used for honey production)
Foliar Y Y ¥ Possible On-field Risk (Tier 1), Tier Il Risk (nectar), Tier Il Risk
Dilseed® possible (pollen), Off-field Risk (Tier I, foliar uses only)
Cotton Soil Y Y Y Possible Tier 111 full field study [cotton] expected for 2016
Y p
assessment.

2 VOF T FTAREYL
2017 FEITAREINT- 70 F T =D ROFT A FFH LDOANAFEH~D Y A7 7O 4
RIZLL T oY

(1) AEANE

PLFIZOWT, Tierl~3 ¥ TOMFFERMEIC DV THAE & FEhfi,

o Tierl (AR : SbEszfh, SMERD. BEERO g &dkikn, E8&EO)
e Tier2 (mm=—1L -~ : &I 71— F (FrxLiR%) )

o Tier3d (mu=—L~YL: 7)LT7 4 —)L K)

(2) FHAR R
IaFT=Vr c FTARFRFALICONT
FEN (on-field) (CH61) B R T BRIZ 03 72 ien b L S &# > T Y X7 13EL,
BN (on—field) (BT 5T ¥ OXERAIL RS LS EH-TY 270
H5D,
FT A RFTLITONT
BN (on-field) BT AT UER, BEE. XU —¥E, /IO REYOXIESA X
@E%&Uzﬁﬁﬁéo
BB (on-Field) (231 5 HHEO LHBARITEEN R Y 22 Bb 5,
NIESN
WL OO RAZEBIZ O WTITEE T — 2NN U X7 138 FEE HE X
72
EHEMATIC OV TIE, B (off-field) ICHBWT, MBIEHOMNE 1000 7 4
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Table 1.4. Summanv of risk findings for honey bees (Apis mellifera) for the registered use patterns of clothianidin.

Produces Individual Bee {T]:r I Rizk Honey
Honey CONCErns, Bee
Crop Bee Residue
tee | P AL Appl data On Field : Calany | Ovecall O FaM Bik Comchuiand
# - Method \ i Omn Field {Tier IT)
Nectar available (Secreening (Refined) Risk
and/'ar Level) -
Pallen™ concerns’
Crop Groups/Use Patterns that Present Low On-Field Risk?
Crops/Crop groups typically harvested prier to bleom resulting in a lack of exposure” or not producing honey bee atiractive pollen or nectar
Potato
Foliar (pollen- Yes Yes Mo )
Mo only) On-field rizk is LOW” (for all erops
Root and except for sweet potatoes — see
. (emcept . S .
1 Tuber eweet Potato uncertain group below for Koot and
Vegetables potata) Soil (pollen- Yeas Tes Mo Tuber Vegetables)
only)
Seed none Yes
3 Bulb ves Seed none Yes NRD NRD | On-field riskis LOW?
Vegetables
Lesty Yes Foliar none Yas NED NED
4 vea tahles Soil none Yes NED MNED On-field risk is LOW?
FERlabEs Seed none Tes NED NED
Brassica Yes Foliar none Yeas NED NED
5 Leafy Soil none Yes NED NED On-field risk iz LOW?
Vegetables Seed none Vas MNED NED
Oun-field rizk is LOW.
15 C.Pjnjez_ o Foliar Vone Tes MED NED R.u:.e does not pm-dur_:e 211'.1:1.c111'e )
Grains {nce) pollen or nectar and is only cereal
zrain with registered foliar uses.
Tropical On-field risk is LOW
13 and o Mo Faliar nome Tes NED NED Figs do not ;l-mdw:e. attractive pi.:]len
Subtropical (figz) or nectar and are only crop in this crop
Fruit zroup with registered foliar uses.
. r Foliar none Yes NED NED
Othey | ~Tichoke Ve Soil none Tes NED NRD | On-field rizk i LOW?
Taobacco Tes Foliar nons Tasz NED NED
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Produces Individual Bee {Tier I) Rizk e
Homney CONCernsT Bee
e s | o S e i Colony | G3cerall On Field Risk Conelusions*
u Toup ! N::f e Method ’:hble On Fl.elld Ou Field (Tier I erall On-Fiel sk Conelusions
ar av, (Screening (Refined) Risk
;n].ld-'o:I e concerns’
ollen?
Soil none i NED NED
Crop groups with empirical rezidue data indicating low potential for risk
On-field risk is LOW
Soil Refined Bz ara below LOCs (based
Com Yes Mo NA on empineal pollen data enly).
(corn) Com 1s enly eereal grain with
15 C.en.aa'_ Voo regi:_fered :c-.:i.l uses.
Grains On-field risk is LOW
Com Refined R{)s are below LOCs (based
Seed (pollen- Yes NA on empirical pollen datz enly).
anly)
5 - - Canola Vo - - On-field rizk iz LOW
0 Oilseed Yes Seed Cotton C - Ha Refined R{s are below LOCs.
Potato
Foliar (pollen- Yes Tes .
. No only) o
Root and {except ee brea Refined R{}s above LOCs. Sweet
1 Tuber ';wet Potato potato produces honey bees attractive
Vegetables 3 Soil (pollen Yas Yes - pectar a5 well as pollen, 5o lack of
potata) only) -f'—' nectar data may underestimate risk
i ee brea
Seed nona Tes
Foliar .
{soybean) none e Tier I Screen Ri}s above LOC,
] Legume Yes Yas produces honey bee atiractive floral
Vegetables - ' -
= Seed none matrices and no ability to refine
assessment
11 Yes Foliar nona Tes
Produces Individual Bee {Tier I Risk Honey
Honey CONCErns, Bee
P Crop Bee A Residue Col
Toup Group Attractive PP data On Field i ‘,} ony Overall On-Field Rizk Conclusions*
a Nectar el available (Sereening D:Rn ﬁhﬂd (T“.r o
1: |;]d|'o:1 uel) - rmil::ls?
ollen?
Tier I Screen RQs above LOC,
Pome Sail nome a produces honey bee attractive floral
Fruts o mainices and no ability to refine
assessment
Stone Foliar none s Tier I Screen RQs above LOC,
12 Fruit- Tez produces honey bee attractive floral
B Soal none Yeas mainices and ne ability to refine
assessment
Berr and Foliar nene s Tier I Screen RQs above LOC,
13 Small Fruit Tes produces honey bee attractive floral
’ Soal none Yas mainices and ne ability to refine
assessment
Tuer I Screen RQ: above LOC,

14 Tree Nuis Yes Foliar none Yes produces honey bee attractive floral
matrices and ne ability to refine
assessment

Foliar .
Tropical (pomegranate) none e Tier I Screen RQs zbove LOC and no

24 and Unknown ability to refine assessment; only

- Subtropical Soal i registered on pomegranate (for which

Frut {pomegranate) none o dzta 1s net available to indicate if
aftractive floral matrices are present)

a- Eefined Bz are above LOCs. TierIl
g Cucurbat Ves i L —_ assessment indicates that
. ez Foliar Pumpkin Yes Tes . . L

Vegetables concentrations mn nectar are below
colony-level NOEC. Some residues
ir bee bread exceed levels where

74




Group

Crop
Group

Produces
Homney
Bee
Attractive
Nectar
and/or
Pollen?!

Appl
Method

Residue
data
availahble

Individual Bee (Tier I) Risk

CONCerns;

On Field :
On Field
(Screening
i (Befined)

Honey

Colony
{Tier II)
Rizk

concerns?

Overall On-Field Risk Conclusions*

effacts were observed at the colony
level in the registrant-submitted CF5

So1l

Cucumber
Melon
Pumplans
Squash

et
I
ot
m

Refined FQ)s are above LOC=
Residues in nectar are below eolony
level NOEC for all measurements
except the initial cucumber samples
{which approach the LOEC). Some
residues i bee bread exceed levels
where effects were observed at the
colony level in the remistrant-
submiited CFS.

10

Citrus
Fruits

Yes

Seil

Oranges
(nectar-

orly)

el
i
et
w

Refined R()s are above LOCs. Tier IT
assessment indicates that
concentrations in nactar are below
colony-level NOEC. Concentrations
in bee bread are above levels where
colony effects have besn observed m
the registrant-submitted CF5.
Empirical data were available for
citrus nectar only, were enly from 1
location, and were not from
applications conducted at the
maxmmm 3noual rate.

C

—

rap Groups/Use Patte

rns with Colony (Tier IT) Risk Indicated?

Oilseed

Foliar
(cotton only)

Cotton

el
i
et
w

Yes-
Nectar

On-field rizk likely

Refined R()s are above LOCs.
Companson of residues in nectar
exceed levels where colony effects
have been observed in the registrant-
submitted CFS (koney bees are not
expected to consume cotton pollen).
Three meident reports are available

for honey bees from cotton use.
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Table 1.5. Summary of risk findings for honey bees

Apis mellifera) for the registered use patterns of thiamethoxam.

Produces Individual Bee (Tier I) Risk Houev
Honey Bee i CONCEINS T Bee
Gro LT Attractive | Appl S : Colonv : : =
up £ Group data On Field . . Overall On-Field Risk Conclusions*
Nectar Method £ s \ Om Field {Tier IT}
and/or E::ﬁu (Refined) Risk
Pollen?! concerns?
Crop Groups/Use Patterns that Present Low On-Field Risk”
Crops/Crop groups tvpicallv harvested prior te bloom resulting in a lack of exposure® or not producing honev bee atiractive pollen or nectar
Foliar none
Root and e Soil | none On.field risk is LOW?
{ Tuber (escept
Vegetables potatc) Seed none Tes
3 E‘gl:;mb]ea Tes Seed none Yes NED NED Ou-field risk is LOW?
Leafy Yes Foliar none Yes NED NED i
4 Vesstables Sail none Yes NED NED On-field risk is LOW?
Feelabies Seed none Tes RRD NED
Brassica Yes Foliar none Yes NED NED
5 Leafy Sail none Yes NED NED On-field risk is LOW?
Vegetables Seed none Yes NRD NED
Tomato
Foliar (pollen T Yes Yes. On-field risk is LOW
No only) Bee Bread Crop group generally does not
Fruiting (except Tomato Tes — produce honey bee attractive pollen
g Vesstables chilies, I S and nectar®
FERlabies peppers & (pij e)n Potential on-field risk noted for
okra) Soil omty) Yes Yes & olaa only®
Chali pepper) :
Pepper Yes-
Bee Bread
On-field risk is LOW
Cereal Foliar . Barley does not produce atiractive
B Grains Ne (barley) None = NRD NRD pollen or nectar and is only cereal
erain with registered foliar uses.
Artichoke Yes Foliar none Yes NED NED i 3
Other Tobacco Ves Foliar none Ves NED NED On-field risk is LOW
Produces Individual Bee (Tier I} Risk Honev
Honev Bee . concerns’ Bee
S TEa | e | . CGolry S =
Group & Group ~EE Method data On Field On Field (Tier I Orverall On-Field Risk Conclusions
andior R (S;"x"l';‘g (Refined) Risk
Pollen?* 2 concerns?
Crop groups with empirical residue data indicating low potential for sk
On-field risk is LOW
Fefined F.Qs exceed LOCs, The Tier
IT assessment indicates that levels in
Legume e ] W Ve nectar are below the colony-level
6 | Vegetsbles | 1% Seed | Soybean ! Yes NOAEC. Residues in bee bread are
also below levels where effects have
been observed in registrant-submitted
studies.
Cucurbit . - - - On-field riskis LOW
9 Vezetables Yes Seed Punpkin - e NA Fefined RQs are below LOCs
On-field risk is LOW
Cereal Com Eefined F.Qs are below LOCs (based
15 G - Tes Seed (pollen- b No NA on empirical pollen data only).
only)
Cancla ) . .
. . . . On-field risk is LOW
2 5 Yes No I
0 Oilseed e seed | Cotton NA | Refined RQs are below LOCs
C sroups/Use Patterns with Uncertain Le :
gr entially producing ee e floral matrices and no empirical essIment
Le Tier I Screen RQs above LOC,
] Teetables Tes Foliar none produces heney bee atiractive floral
= ) matrices and no ability to refine
assessment
) . Tier I screen BQs above LOC,
Pome Foliar hone les produces heney bee atiractive floral
11 Fruits Tes matrices and no ability to refine
s assessment. Bee kill incidents
Sail Y involving applications of
tone thiamethoxam to pears and other
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Group £

Crop

Produces

Honev Bee

Attractive
Nectar

and/or
Pollen??

Appl.
Metho

Residue
data
available

Individual Bee (Tier I) Risk

CONCEINST

Omn Field
(Screening
Level)

On Field
(Refined)

Honev
Bee
Colonv
(Tier IT)

concerns?

Overall On-Field Risk Conclusions*

unspecified orchard crops were
reported in 2002 in WA)

Bemry and
Small Fruat

Soil

Tier I Screen BQs above LOC,
produces honey bee attractive floral
matrices and no ability to refine
assessment

14

Tree Nutz

Foliar

r

1es

Tier I Screen BQs above LOC,
produces honey bee attractive floral
matrices and no ability to refine
assezsment. Bee kill incidents
involving applications of
thiamethoxam to unspecified orchard
crops were reported in 2002 m WA

18

Forage
Fodder,
Straw and
Hay

Seed
(alfalfa
only)

Tier I Screen BQs above LOC,
produces honey bee atiractive floral
matrices and no ability to refine
assessment

19

Herbs and
Spices

Foliar
(mmimt
only)

Tier I Screen RQs above LOC,
produces honey bee atiractive floral
matrices and no ability to refine
assessment

23824

Tropical
and
Subftropical
Frut

Foliar

-

1es

Tier I Screen RQs above LOC,
produces honey bee atiractive floral
matrices and no ability to refine
assessment

Peanuts

Seed

Tier I Screen BQs above LOC,
produces honey bee atiractive floral

Group #

Crop

Produces
Honev Bee
Attractive

Nectar

and/or
Pollen?!

Appl.
Method

Residue
data
available

Individual Bee (Tier I) Bisk

concerns?

Om Field
(Screening
Level)

On Field
(Refined)

Honev
Bee
Colonv
(Tier IT)

COnCerns?

Overall On-Field Risk Conclusions*

matmees and no abihity to refine
assessment

Cucurbat
Vegetables

Soil

Cucumber
Squash

Var

Yes-
Bee bread

Refined FQs are above LOCs. Tier IT
assessment indicates that
concentrations in nectar are below
colomy-level NOEC. Some residues
in bee bread exceed levels where
effects were observed at the colony
level in the registrant-submuitted CFS

Crop Groups

/Use Patterns with C

olony (Tier IT) Risk Indi

cated

Cucurbit
Vegetables

Foliar

Cucumber

L

On-field risk Likely

Refined F.Qs are above LOCs. Tier II
assessment indicates that
concentrations of residues in nectar
and bee bread exceed levels where

colomy effects have been observed in
the registrant-submitted CES.

10

Citrus
Fruits

Sail

Oranges

LT

1es-

Bee Bread

On-field risk lkely

Refined F.Qs are above LOCs. Tier II
assessment indicates that
concentrations in nectar are below
colomy-level NOEC. Concentrations
in bee bread are above levels where
colomy effects have been observed in
registrant-submitted CFS. A bee kill
meident mvolving an application of
thiamethoxam to lemons was reported
mCA

7




Produces Individual Bee (Tier I) Risk Honer
e Honeyv !I!ee Residue concerns”? Bee
Growp# | Growp |Affractive ) dpol | “g,q, On Field : Colony | (3verall On-Field Risk Conclusions*
Mectar | Method available L On Field (Tier IT)
and/or = (Refined) Risk
Pollen™ el) concerns?
On-field risk likelv
Fefined R.Qs are above LOCz. Tier II
assessment mdicates that
concentrations in nectar are below
Peaches. No colony-level NOEC. Concentrations
1 Stone Ves Eoliar P— Yes Ves Mectar | in bee bread are above levels where
Fruits : I]JJE i o Yes- colony effects have been observed in
cherries Bee Bread | registrant-submitted CFS. Bee kill
incidents mvolving applications of
thiamethoxam to cherries and
unspecified orchard crops were
reported in WA
On-field risk likelv
Yes. Refined R.Qs are above LOCs. Tier II
Berry and . i - ‘“\_-E'CEFI assessment mdicates lﬂ:mt ]
13 Smal Frut Yes Foliar | Cranberry Yes Yes Yoz concentrations of residues in nectar
Bee Bread and bee bread exceed levels where
° | colony effects have been observed in
the registrant-submitted CES.
On-field risk likely
Fefined RQs are above LOCs.
Foliar Ves Comparison of residues in nectar
20 Oilseed Yes (cotton Cotton Yes Yes Nectar exceed levels where colony effects
only) o have been observed in the registrant-
submitted CES (honey bees are not
expected to consume cotton pellen).
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Risk Conclusions [Basis and Other
Considerations )

High on-field risk (Tier 1}: primarily to non-
Apis bees

off-Field Risk (Tier |, foliar uses only): Ground
Sprays =206 Aerial Sprays »>Bo6ft

Potential Pre-bloom window for potato:
Mo foliar data to establish for foliar spray
=24-days for soil applications

High on-field Risk (Tier 1}
off-Field Risk (Tier |, foliar uses only): Ground
Sprays =996 ft; Asrial Sprays =096t

Low On-Field Risk (all uses, due to
anticipated lack of exposure®);

off-Field Risk [Tier |, foliar uses only): Ground
Sprays =996 ft; Aerial Sprays -096ft

Low On-Field Risk (all uses, due to
anticipated lack of exposure®);

off-Field Risk (Tier |, foliar uses only): Ground
Sprays =996 ft; Aerial Sprays =096t

Low On-Field Risk (all uses, due to
anticipated lack of exposure®);

off-Field Risk (Tier |, foliar uses only): Ground
Sprays =996 ft; Asrial Sprays =096t

individuzal Bee [Tier 1) Risk?®
Maximum t t
application -
i e °: ;::” on Field oOn Field oOn Field
application S Adult oral Larval [Tier I {refined Crop — Risk
{Ib a.i.fa) {Tier | Ras) [Tier | ROs) ROs) Y/N)
Crop Subgroup 1C. Foliar
Tuberous and corm
vegetables subgroup:
Potato )
Soil M/A M Potato - N
crop subgroup 10. Foliar
Tuberous and corm
vegetables (except .
potate) subgroup. Sail L8 -
Foliar 20 761 - 3855 0.7-75
Crop Group 3. Bulb
Vegetable Group i
Sail M/A 10-48 <l — 0.9 M
Crop Group 4, Leafy Foliar 15 556 - 2870 0.6 — 56
vegetables [Except
Brassica Vegetables): Sail MNFA 1259 a0.1-1.2 N
crop subgroup 5-a. Foliar 20 757 -3834 0.7-75
Brassica Head and
Stem Vegetable Group <gil HAA 12-58 D1-132 N
crop subgroup 5-B.
Brassica Leafy Greens Foliar 15 556 - 2870 0.6 — 56
Subgroup

Low On-Field Risk (all uses, due to
anticipated lack of exposure®];

off-Field Risk [Tier |, foliar uses only): Ground
Sprays =996 ft; Asrial Sprays 996t
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Individual Bee [Tier 1) Risk?

Maximum
application on Field 2 : = 5 2
Crop Group e i on Fisld on Field s on Field Risk mm:lum:_ms {B:is'ls and Other
application i adult oral | Larval [Tier 1 Tier | Rs) [refined crop — Risk Considerations )
{baifa) | rieringse | (Ter!ROs) Ras) Y/N)
High on-field Risk {Tier 1}
Faliar off-Field Risk (Tier 1, foliar uses only): Ground

Crop Group 8. Fruiting Sprays =996 ft; Aerial Sprays =996ft

vegetables [Except

Cucurbits): Potential Pre-bloom window for tomato:

5oil WA N »10-days for foliar spray
=53-days for soil applications
High on-field Risk {Tier 1}
off-Field Risk (Tier I, foliar uses only): Ground
Faliar ':“uf"h'" Ni:le Sprays =296 ft; Aerial Sprays =096ft
Pumpkin - Poss
Crop Group 8, Cucurbit antentlaI F'IE-l.!|00ﬂ1 window for cucumber:
Vesetables: »2-days for foliar spray
8 B »22-days for soil applications
Seil M/A N Potential Pre-bloom window for pumpkin:
Mot able to estimate for foliar spray
or soil applications
Foliar High on-field Risk (Tier 1}

Crop Subgroup 12-128. off-Field Risk (Tier I, foliar uses only): Ground

Stone Fruit sail i mneme . .Spra-,rs =996 ft; Airblast 236 ft; 2erial Sprays
=006t

Crop Subgroup 13- Foliar = — e Lo-\..' Fln-FleId Risk (all uses, due to

o anticipated lack of exposure®);

07D, Small fruit vine h . X )

climbing subgroup: off-Field Risk (Tier I, foliar uses only): Ground

& e P- Sail N/A 12 -59 <0.1-1L2 M Sprays >996 ft; Airblast 184 - 194 ft; Aerial

rape Sprays =996 ft

Crop Subgroup 13-07F. | oo, High on-field Risk (Tier I}

=mall Fruit Vine off-Field Risk (Tier 1, foliar uses only): Ground

climbing Subgroup, <qil i = Sprays =996 ft; Airblast 184 - 194 ft; Aerial

Except Fuzzy Kiwifruit al Sprays =996 ft

Individual Bee [Tier 1) risk?¢
Maximum
application on Field 5 : = = :
Crop Group s i on Field on Field e on Field Risk Cam:lusu:_rrls {B:iSIS and Other
application = Adult oral | Larval (Tier | (Tier 1 nOS) [Refined Crop — Risk Considerations |
{baifa) | (rieripasy | (TieT!ROs] Ras) i)
High on-field Risk (Tier 1}
off-Field Risk (Tier |, foliar uses only): Ground
Crop Subgroup 13- Sprays »996 ft; airblast 236 ft; Aerial Sprays
O7H. Low Growing i =986 ft
Foliar

Berry Subgroup,

Except strawberry Potential Pre-bloom window for cranberry:
Mot able to estimate for foliar spray
applications

~ Foliar High on-field Risk (Tier 1}
::::: Group 14: Tres off-Field Risk (Tier |, foliar uses only): Ground
Sail N/A N Sprays >396 ft; Airblast 259 ft;
Low On-Field Risk (all uses, due to

Crop Group 15: Cereal Foli = o = anticipated lack of exposure®);

Grains: Rice olar = = off-Field Risk (Tier I, foliar uses only): Ground
Sprays =996 ft; Asrial Sprays 096 ft
High on-field Risk (Tier 1}
off-Field Risk (Tier |, foliar uses only): Ground

Crop Subgroup 20¢. otar sprays =996 ft; Asrial Sprays =096 ft

Cottanszed Subgroup Potential Pre-bloem window for cotton:

Mot able to estimate for foliar spray

applications

Low On-Field Risk (all uses, due to
Watercress Foliar o= = ez anticipated lack of exposure®);

off-Field Risk (Tier |, foliar uses only): Ground
Sprays =996 ft

a. Colors represent both the risk and the confidence in a risk condusion: Red = Risk ldentified, High Confidence; Green = Low Risk Identified, High
Confidence; Yellow = Risk Identified for Some Crops, Moderate Confidence.
b. Bees important for seed production and crop breeding, however the cropls) is typically harvested prior to bloom. USDA. 2014. Attractiveness of
Agricultural Crops to Pollinating Bees for the Collection of Nectar and/for Pollen. (available at
hrtp:/fwww.ree usda_gov/ree/news/Attractiveness_of_Agriculture_crops_to_pollinating_bees_Report- FINAL pdf

n

d. Lewvels of Concern are 0.4 and 1.0 for acute and chronic risks respectively.

Sail applications are assumed to have limited potential for contact exposure to bees, therefore no ROs are caloulated for soil applications.
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T2 BEOA FHEEXITIRIFMEEEE
I3 BRADARBE.NFHEEBRAIVYAF) . ZOMFEHYN (/3. XRBERE) W55 HHEEEME

FUTOHBAZEICER
(H8)

EU [COMMISSION REGULATION (EU) No 283/2013]

EC TGuidance Document on Terrestrial Ecotoxicology Under Council Directive 91/414/EECJ. [ Guidance Document
on tiered risk assessment for plant protection products for aquatic organisms in edge —of—field surface waters in
the contxxt of Regulation (EC) No 1107/2009 ]

EFSA [Guidance of EFSA Risk assessment for birds & mammals |

USEPA [Technical Overview of Ecological Risk Assessment — Analysis Phase: Ecological Effects Characterization .
[EH USEPA 2B REDFFHES

Health Canada lUse Site Category (DACO Tables) . [£/" Health Canada IZ& 5B ED i £ %

APMVAI Data guidelines . Australian Environment Agency Pty Ltdl Environmental risk assessment guidance manual
for agricultural and veterinary chemicals |

BMKEL TREOERBHBICHRIABRBEIZOLNT

BEIZRETYLI(2017)
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(5%5) BED M REICHT 2HEICHT S XHARDHER

i

1 FH260016) FEBHEHALE (REOBRKPERNBTLHE] CHTIXRAEO
HE GER)

(1) SClss Hi

BB R A RN T 572 DICLER, R A=3T ) 4 FRBESROZA 50K
BEMED 5 bR R RN R RSRINT 5H%ICBT 57— 4 24T, FHKicH
5% b REOARE - A BRI T 28 R, R OIS | RS I RIE T H IS IS0
T RERET S L EENET S,

(2) CHRAMAE

XA =aF A RRBEERDRENS ORBHEMERIED 5> b RERBEIKIEKRD SR
LoBET—2 (BMEESE, SVEHEESE, BYEBOE, 1B E0E) AUNE - EE L, b
REIZXTOEEBOEEA EO L HIZHEI L TW A NEE AT 72,

Google scholar 72 FZ#FIH LT, XA =aF /A4 RREEERKRNZ O O E
DD HEHERBEIKIZET D b ARNFEOHZE K OFHAER R IOV THE STV 5 3k
ELT, TRRobozHti Lz (ERAEAK) .

SR 0 1

FH  BREEIEO ARG RPEERIC KF TR

EE ETH, FEMARE, *RAE—

HEREA, - AL A A AR 531 165-157

FEATH: : 2002

B HFRAL BT CHKATOKE TR L7 HEA IR = 7 Iz A, NEEICHEACKRE TiFE
L7c. 5 A 22 H, 3 00RELIAX BREA : A7 =F &y MKV ETF Y A LT 02T )L
0.3%, AT EsNIK4.0% FHEA 74 70=/L1.0%) ExBEEHRE L, RBRIX3RET
AT FET X LB LTz, 5 A 29 AT, BHREBRALLZ, 6 AL THICYIOHEHETT
KoTHM L, PIoHT, MBXHE THEREIRONE» o, 8 ATy TP a2 3l
L7ofg g, AR T I PEix &< BB Loz, ZTOMOMERK Tk, PHEZIXIZIE R
CEUHBL LTz,

SCHRFE T 0 2

K . Effects of temperature stress and pesticide exposure on fluctuating asymmetry and mortality
of Copera anmulata (selys)

225 : Xiaoli Chang, Baoping Zhai, Xiangdong Liu, Min Wang

MESE4 - Ecotoxicology and Environmental Safety 67: 120-127

FEATHE 1 2007

BESE . WEER R BB CORBIHIEEL LT, P ARYI?DFA (fluctuating asymmetry) DA
WMEZ Tz, &/ % b A (Copera anmulata) DY I DFEE~ DR HA & IR OFLE L H~
72 SEEEDA I X 7Y NI (1.8X10-9, 18X10-9, 180X 10-9 mg/L) TENZEIL 3 DD
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E——% 3 BMEOIRE (25, 30, 35°C) THEBR L, ZBAFORENMRNE, 320D FA EIK
L, BENERHICONT FAEIZEM L7, BEX ERBICONT, 450 FAERHML -,
W CIREOMAEMRRIL, EHEER, 5 DO FAMECHERZENR D o7z, BBAWLIELL Y IO
RICHERDRII 2ol WEL Y IO TCRICERERDERH o7z, FETFE L 320 FAHEIC
BAOBBEND o7z, FAIZERMNZRZ L ABEE 20 5 200 Lvew,

/

2

[

HRE S ¢ 3

FemH : Acute and delayed effects of the neonicotinoid insecticide thiacloprid on seven freshwater
arthropods

%% : Mikhail A. Beketov, Matthias Liess

Mizk4 - Environmental Toxicology and Chemistry 37: 461-470

FEATH : 2008

B BRI, M RE I TITPN D 0REETH D, L L, B TOMBKR~DREIEDRTEIT,
R R RBELV L LAV AN A S — L TREBEINDZENREN, 22T, BE (F77
7Y R) OMEFFH (24h) REBEVPKEHEEWICE 2D HELER I, 24 O RIEERFEEL,
T EIZ11 D 30 HE TOMEEZBH Lz, 4 I ad Lhsy (11-30 days) 1% 4400 4
g/1.KAEY TV Ly OMEIL 163 ug/l, I 2= EOMRIL 190ug/1. 7 A U7 T F7 3% 31. 2
pg/l. AT OMEIT6.78ueg/l. P T OMMILE.4Tue/l. 72 DMHEIL5. 76 1 g/1 ThH
Slce FTT /a7 MR, BESSFEHER CHEESEEOREZF &’ Lz,

kT : 4
K 74 7m=bA34 707 ) RERESET2EEBIERAZERFINT X7 03008 & Pic Kk
Ed -4

EH o AETE, EWET, LA, HERH, REE

HEREA - RERM PR S 77 35-41

FEATAE : 2009 4E

WE: 7470 34707 ) Rela T 28 wMM A& RAIL, MOWHTEEREZHRE L
BRI THDLN, THOIEFRT FT HRNBOLTHE, PHLE, PULITENIC KIETHEEL /)
BTG A—Z—ICEVBIE LTz, TR T IR BEOECTENE S REWVEEZRLEZDZT 47
B X e PUREEPBE SR o T, A XX 7T ) RRTIE, 74 e =V XICH
NTHLECRITEMEZ R L2, RO TFHRERB LR ROBRBENELIAX LY HETL
o F2. PMERFEZRTEENMELERICESTEHWEETREBELE, 7472200 34
7ma7) RERSETI2BEMMAZRRAOERIL, 7TX7 XA DOREZ2PAOEZHE &R
R XNz,

SCRE S 1 5

FmH : A useful new insecticide bioassay using first—instar larvae of a net—spinning caddisfly,
Cheumatopsyche brevilineata

#3# . Atsushi Yokoyama, Kazuhisa Ohtsu, Takashi Iwafune, Takashi Nagai, Satoru Ishihara, Yuso
Kobara, Takeshi Horio, Shoza Endo

MEEEA ¢ Journal of Pesticide Science 34: 13-20
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FEATH © 2009

W FiKMER R~ @R EFEORBEEETHOO, HLWEBAAMREEE R L7, ik
T EFE RSN -al ¥ v~ e r THko—mshhiz8H L, 30 MO hHl%2 T 2
b U7, EBRIRZ, $hiha A 7 E7i3 2. 0nl well IZ LEEKETHSANTITo7, FEXZ T
IV BEABZERE P oT, XA =T A RREEDOa T X~ FES T D ECS0
(48h) 1, 77X I 7V KT3.3bpug/l, 7aF 7= Thddug/l, /777 T10.4u
g/1. A% nu7) RT4.22ug/l, =T 72T A5 T45.0ug/l, F727u7FY RTH5.2Tug/l
Thole, *A=aF /A FOEEL, IVrazflni AT vEAIZE->T, ZTHLETH
N ST D L7,

XHERF T - 6

K BHEKBHICB T 27 4 7RV a i T2 BEmARMABRANRT IR BIC KT THE

EHEMETE, LHET, AHERSE, WMEREF, FEEWNR

MEEA - RN LR CEE 78 79-86

FEATAE : 2010 4F

WESE © 7 ¢ e = LR B 2 R AR & AR L 7o K SRV C, B AN A b AR R
TARBICBRETEELRHAE L, SbIEAOBAMRHOEVNNELP R RICE X TE
BIZOWTHGE LTz, KBD T ¢ 7'm =) Uil L, FERERLELCT 1. 20 ppb, AR RFALEE X
T1.45ppb /R LTz, 74 7R =V EHUM LIZ K G, MABKICHARTT X7 732 OPME K
BIZRESPOTHZERH LN ERoT, Fo, TOEBIT X7 I RLUIO U REICH L
O, BRI CII A XIS, TIRBET A A b FUARBRO bR R B LT,
TRT HFOPUCEEE, T AR B RS IO b2 AR RO MM K D BRI L
WD LA TIE, FRBANC LD b AEOBA RN DTN b,

SR 1 T

FmH : Effect of imidacloprid and fipronil pesticide application on Sympetrum infuscatum
(Libellulidae: Odonata) larvae and adults

£ : Hiroshi Jinguji, Dang Quoc Thuyet, Tetsuyuki Uéda, Hirozumi Watanabe

MEFE4 - Paddy and Water Environment 11: 277-284

FEATH: 2013 4

BWE: A2 2707 ) FBROT 4 7B =Rl ) A R ROGRRRRICE 2 2 HEITHONTTA ¥
A—Z—HAWTHA L, 22080/ & X b ARG b A& S0P HE L, BRERE, ¥ 0%,
PR & 5ok L7z, BRIFEHROKPHERRIREITA IF 270 7) FKTIE 1 A% T 0.0528ppm,
KO 4 7 m = VX Tl 6 BE#I#%C 0. 0013ppm Th o7z, MiEHE & b ITHGEIT iR L. K
Wiz IF /7Y RTB88H, 747 =L T5 4 Tholz, BRIk IBBROEFRITa
hr—/LT63.6% AIF/mr7Y KRTI16.2%, 747 0= LVRTWCThHole, A ¥/
U RRIZBTDPHER T hr— b R THBIELS, 74 T =V RICBTD ) VA R
R DOWRITHBEE Th o7,

ST - 8
KE: AIX707) RBLOT 4 7= V2 G2000 &3 56 @58 b A& R Al osE i A28 -2 R¥E
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Sy ORI F T T A e
A RYORTE, ssAR—ME, ROKE T, BE (GGEER) Sy, WAL A, W EK, Francisco SANCHEZ-BAYO,

A —
MEREA - AARBEIEAEE 380 101-107
FEATHE © 2013

BEEE : PR BBEICOWT, A ¥/ n T ReT7 4 Fa= Vi F—EEA L7 325K E T2 4H
MREARA L7z, HIELZELLDOKBIZENTHMLEX &~ ARG o EEBUT 72 <
FRZ7 4 7 = VBRI DI 5 3 7ein oz, HEKP ORIREITWMEEK L & —HENIZA

WCHREERNAD L. 1 ~3 7 AREECREBRICRN & 720, TP ORI 2 FRER S L,
FERGHBRITTIE, 74 7= A RKICBW T 14ER LD b 2R OREMEOT(LNKE N
oz, EHLLOELKFLLEERHERLIZOBICHLHEMEOELARONTZ D, b
RNEOH BRI LT HIEPOBRBEPRELSEET LN RB SN, D2 &id, 147
7Y RRT 4 T u = O BB N Y IHERICE 25 ARFN B L OfEREEZ R LT
D, Flo, BEICHT DEZ TR TR, A4 707 ) AKX TIET A A M M oARR
BIBEWAO L, 74 = VAKX TIERICY 2 V¥ a v bR B RERICED L,

LHEREFE S - 9

R AIF7v7) FHFRIOHERFEOENAKBICART DKAERBICKITETEE

2 . KHARFE, JEITIER, Thai Khanh Phong, 73544

MEREA - BRI EI B a3t 560 169-172

FEATAE : 2012 4F

BESE : A L2 ERAKEICE O CEERREOHR L, KERR~DOEELAELL, (1 IF¥ 700
TV REMSETHRIEE LT, BRERCHA 3 2684, F X OBAER i o R o 2 @
Y D T A Fele Ut AR 2 O 7 K R 0D S E S AR oD RS AR i FH L < B X
TIRLSHHT D Z ENREINTz, 2RV AR a vhBOBEL, FEHEA ZHV 72 LK T
EBAER 7 B BRI AT, T BAE#£ 21 HBEIZIEEWE WS EWRELE, —
D5, HIEAALER K CIE R R S AFIEFEARICHER U7, E7o. FEMIEALER X CIXRB A B4 1 A S
Nzt A L 1 g BRI 72 & OITEN R E BARO b 228, HlEFILBE X TR bR o
72

SCHRFE S 0 10

FMH : Macro—invertebrate decline in surface water polluted wiht imidacloprid

MEFE4 - Tessa C. Van Dijk, Marja A. Van Staalduinen, Jeroen P. Van der Sluijs

#H : PLoS ONE 8: e62374

FEATAE 1 2013

BE: A4 707) REbo b b AKHEASNTVHRED DT, AT X DL OMIET, 20D
REIKERELBA TND, T—FX=2A0b, 7V FEND 3IESZONKEDOA IF I 1
7 RIREZ Wiz, KEBEFHEYOLSMERIT, KEROT—Z 2N Lz, W7 —2i%
AIF a7 Y FaERE LIALEO Y 1AW TA2 AF2S 160 B LNO T O T —Z 2 %tk
SE7, BREOFBHIT T, A I 47 v 7 ) NRE L EFHEDHYOEMBIZIROBEBREH -7,
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BL~_ATid, gaxvfl, E/77A4 048, ~n=H, W uvH, VIVLAVEHTAOMHA
BROMoT, WS OO THLADOHEBEN RS oTe, A7 X2k, A I X477 FOK
BHMENR 3 5H Y (<13 ng/l, <67 ng/l, 200 ng/1) . AWFDOHRZ Z DFEMEICHE TID D &
KAEMEHRTYZ D L THRET D7D, ol bRELWERE (<13 ng/l) BEH¥LEEXH
N,

CHERFE S - 11

R TXTHRIMPEZ 57200 BEfEARBEZRBFIOA 37 b

EE . LHTTT, EFE

MimE4 : TOMBO 55: 1-12

FEATHE : 2013 &

BE : 7T AROFELWEDICEHD LR OBREZRBI Lic, B2 & IT KB S0 2

DIE 1990 FERBEFITHAE D . OMEEREITHIEIC X o T 1%L FICE THEBIAA TV, fio
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EEILSUATLZ LD, SR OFHERE L Mwm I,
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MEREA - BARARE K 631 193-206

FEITHE 2013 4

BEEE . BIIIED OME - INREMERO ETHERARTH L7, FHgiRERERBICHT TXEDS
A BT 2 2 L3 TE R, ARICET 284TOREERIT, kL~ ro=NEERBRO
HTRHMI SN TRY ., BE (FHER) LV TORMTEERETL ST e, BEICHT S Y
AZFMMITINETICBRAELNTELR, WTNLMRPREECH o7z, £ T, BEEMRD
BRE b Z a2 hr— L DEEL LTE DX D FEKRREIT 2B S v, BIE, £ < 08l
THEHINTWD, I T, SBOEYPEFM A7 2L LT, ENEHRAR, FORZMES
fi. BLXOERAEERIBIDIEME=HF VY V7% 2Dl y r—v L LT, BBEMICHE
THZLERET S, TI0b, BEOAERED 27 ORATHIIC X 5 Bk AR5 EUED B E S AT HE
2B EEZD,

kA5 1 13

#KH : Study of the impacts of systemic insecticides and their environmental fate in aquatic
communities of paddy mesocosms

2 : Daisuke Hayasaka

MEFE4: © Journal of Pesticide Science 39: 172-173

FATLE 1 2014 4F

BB : B FI D KA MIEER I 2 D AR AR BT ARAR RGN LV, EHERHEOMAENZHE
T AR R LETH D, AT, DEFRFEORR 214707 FBIOT
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BRI Lo TAERBLIOAERBREN R Z . BPEHEHLE C-HBEIR L L KD
LFUEORMBARETCHLZLEBETIHILERHD EEZ BT,

SCHRE S 1 14

ZF<iH : Neonicotinoid contamination of global surface waters and associated risk to aquatic
invertebrates: A review

% . Christy A Morrissey, Pierre Mineau, James H. Devries, Francisco Sanchez-Bayo, Matthias
Liess, Michael C. Cavallaro, Karsten Liber

MEFE4 : Environment International 74: 291-303

FEATHE : 2015

SCHRFE 7

R RE TH MR Lo

EE L HERR

Migh4 R E B 4T 24

FEITHE 2012 4

BEE: o TR IS HBICA LN T X7 7 178 EOKBZEL LT 2FBEOWP 1990 FFREZ T A
NH R UREEOFHFEIZOIEE X HIC7ko7,

XHERFE S - 16

T FE BB AT b ARORED OFEk

EH  wHFNEE

MeGE4 C R BR 47 5-9

FEATAE : 2012 4F

BEEE GEAEAR R U ADBWI L 72 Wb T D3, TOEREZHEL L O LG, Lol
BEIEMEICER LIoRBIN MM A L LT, EF0IIMiBs KO, KEOFH T BHHE
HEITSTEBY ., I o EEEEEREHICIERTR S, 1998—2001 4 L 2006 —2009 40 |11
W T D EME ARSI 12.6 PT/ AR D 1.7 B/ AKE~ & 1/40 DA Th o7z, — b T X
TIE 68. 7 PL/100m 725 12. 7 PL/100m TH Y | 1/6 O T o7z, 1997, 1998 4 & 2007 —2009
EOFMITRIT D Tk, B REEEM AKX 90.0, 60.8E/H 25 6.8~18,8L/H~L, 1/5
~1/10 DD Th oTc, BERFICL D2FOMEN S, MM L QB AEHE, B
BIL T/ hiFlia L CW D AEIERH D, EEEXADLEL L, b REOFEREIT YR &
T2 B8LE 1/10~1/30 RECHD LEZEEZ DN D,

SRS ¢ 17

T ELRICBT AT I b RO £k
EH . Ew

MegE4 c R L B 47 10-15
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FEATHE 2012

e

TAHNCAROBET —F# % & DAL, WiLIZ/e > CTEEAFHTITOL TS, LrLl, Bx)
EWD LT ok T2 BRI e T — ¥ TRTZ EEE LV, 1993 FUUBEOE RN ~ v
RAHOMBAIRAE D T7E - RET —Z I K 2R FIS KO, EAE AR A 72 BALKFR Y 72
D OMEFRMEENCER T 5 Z LTk o T, 1993—2011 SEDOHEB Z R T-, TXRT HRE A b
VAR DOFE AT 1990 £ TITIRIE 100%72 > 72 DITxE L, 2009 4E ORF S CHlifE & & 50%LL T2
STV, 2010 AELAREIT, 7% 7 I R ORERFIXREIE Lizs, /¥ A R EmA T3 A
TS, HEBFERBOFEREL LB TRY., 1998 FE&2ECT T HF%, /A DY RITEBELT
W5,

HkFEE ¢ 18

FiE

T ROBIRK DIEN —RBEBATIER A O F 8 —

EH METE

RHBE AR 47 16-19

FEATHE 2012 4F

B

BRI FT DA OBELER N RICHT 2HELZ X >0, EEEVPFIAT 2/KEPLH
BT DR MR EEBE A Lz, EEEIIE O AROPMEREIC 1 » AR, B35 IZEWP
Lz m LT bW, RPEM TR Z o L, ZORYMADRKRNL T 4 7 r =)L
RV TI7IT v &Fbln LT 2RELMM LS E. PR ZHEE TE 2/KHOEE 2 IEF I
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X, 2011 FFIC T2 DK & 2012 FRIC 5L DK ARRE S L7z, BEREEWRIT., 2hth
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BNV RT w7 (2016 FhR « —MRFEFEAN B AR PG Hh2)
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2 TFJOo—)L

H30H2Q\
= N
sZ on [4>F3] CisHoCl2FsN4OS
[\
HzN N_/
cl Cl
CF3
o181 HEmER, HR B A5 AR 2K K% = 54 - 160 (25°C)
_ For2 )=/
Fi A 164. 5°C Ty iR D 7= ] E R HE logPow = 2.9(207
21 C CH RO 7= Il E R hE KOy B ogPow (20°C)
. . . BCFss =9.7 (0.0lmg/L) . 9.3 (0. 1mg/L)
s 5% SAMIE D 7 8 I TE AR BE gz
il 164. 5CTHRO - OWNERRE | WM BCFK <8.92 (0. 0lmg/L) . 10.24 (0. Img/L)
RRE 9.1X108 Pa (25C) I 1.54 g/cm® (20°C)
TNoK 53 fi it 3 (pH4, 5, 7. 25°C) IRV i 9.2X10* pug/L (20°C)
121 H (pH9, 25°C)
KA ENE | 6,46 FER CGREAEZKEOLHE 2.0 )  (GREHEE R, pH5, 24-26°C. 730W/m?, 290-800nm)
0.2 H (HAEZERKGEHEFA 1.3 )  QREBAK, 24.8-25.2°C, 765W/m*, 300-800nm)

[VEFARERE ) MM R BB CHAHGCABA (v -7 X JBER) IC/EA L. MiEEE T
EFTHEEZLNTWD,

[56%] A TOREEERIT 2005 4, ®ANIHAL, kAl KFoFRH 5,

i Ass] EAEDIE. fa. B8, 550355, RE~OEARKIT. MkFm coftic
FDRENORYIARLEEEB I ORI I VIEERRRTHEEZOND, FFITH A L
VR T 7T AVHICEWEN AR T, £, BEFEOAK Y L HIR T — XA — bl LT
BZVENMET L FRICbER R 2 /T, 2B [ — B HE BB CEEORBIREND 5,

[FrE (R3] 48 Keff] ECso (BMElEVKIAE) 44 I Y =2 >8,330 1 g/L

[ E* D HER ]

IF7O—
200
= 150 WL, R (—AREEIEA
% 100 AAMMBPIEHRS) L b= F Fa—L%
o AR L LCEDREDO MRS, Zh
% 50 FHOBEDOZF Tu—LVEFREFEL
0 - % AF L bo
2005 2008 2011 2014
234

R - K PEBHREA) OB F B ILIC LR D R R EEOR EICHT 2GR T=F S m—) (BREE)
BHAN RT w7 (2016 4BRR - —MAEFIE A B ARG )
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AR VR

1 Jx=kAFF> (MEP)

CH3
CHSO‘P/'S [75 ] CoH12NOsPS
& \
CH;O O NO,
Y (0 6 B 720 =82 B
S mR ﬁiifﬂ*mm‘bﬁnbﬁ* EHEEEE | K = 816—1,935(25C)
= s Fo B =N - i
il B R TR A B logPow = 3.43(20°C)
Wh s #9 210°CHHIE A B 43 fif IR AR —
R 1.57X10° Pa (25°C) bigiiy -
191-200 A (pH5, 25°C)
YA 728 W T HE 14 o
oK oy 180-186 B (pH7. 25°C) IV 1.90X10"u g/L  (20°C)
100-101 H (pH9, 25%C)
SR
K H A Sy i 0.6-1.0 B (CHITAM KM EHE 0.7-1.1 B)  (JREAR K. pH5.9. 442W/m?)
35 B (HUREMAKB MR 2 A)  (REESIR. pHS. 35W/m*. >290nm)

[EFRE] B iANIC B W TSN, A3 A2 Vot al) o xT T —P el 1E
T 5,

[Z6%] A COREIRERIT 1961 £, BIFNTH . Rkl Afngl, X, mg, =7
., ~A4 70 TELEND 5,

(i 2] i FEIE, R, 2. M. M. BP38. O, fEHED. fEX. BIR, 2503 5,
SHAAT . T T T AVEEILCDIRFHHOE R L TRRER D S,

[FFE (H%5A) ] 48 WEfH ECso (BUEMFIKIRTE) 44 IV 2 4.5 u g/l

[ & O ]

Zz=bEFA 2 (MEP)
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~ 2,000
5 1,500 SCHHRERIT, TR (AR
= 1,000 HARBIERS) Itk 57 == kaF
@ AR b LT A B O i
S0 o, FRENOBED T == ko F

(U ‘ : : : : GHREBELEEATLELO
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2 BAF7T/ Y

CH,
[7>+5] Ci12H21N205PS
C,HO ﬁ -~ w
C,HsO O N CIII
CH,
. . Ke**0c=400—2, 500 (7K [ £ 4)
q f= A 42 5 B ik bl e HEW 3515 5
B - B EAFUHA, HFER (FR) R AR ER K0 e 210 — 640 (4 H14-58)
i A “T0OCTIBMEZ R > TWledilll | A % ) —n )/ logPow = 3.42 (24%C)
i A KA EAR KK s
BCFss= 78 (40 g/L
Wit 2155CLL kT A RO 7 3 E B e A ° (40 &/1)
= 65 (4ug/L)
AKE 1.2X107* Pa (25°C) W 1.1 g/em® (20°C)
= I

1.8 H (pH4, 25C)
67.9 H (pH7, 257C)
7K 5 fie e 44.7 A (pH9, 25C) IR i 6.0X10* ug/L (22°C. pH7)
%78 (pH5, 25C)
#1193 B (pH7. 25°C)
# 65 H (pH9. 25°C)
B

8.0 H CREEZFKRMGH#A 23.1 H)  (RE A KK, pH7.4, 25°C, 32W/m?, 300—400nm)
K 53 iR 79 B CGHEEFKBEME 217 B)  (REEER. pH7. 25°C. 32W/m2, 300—400nm)

%40 B (BFEZA®AK, 25°C. 25.5W/m?, 310—400nm)

#8 B (B, pH7.2, 25°C, 25.5W/m?, 310—400nm)

[{EHRE] THFLa) oo xT 5 —BIEMEHET 5,

[B8k] A COPEIBERIT 1955 4F, ®FNTHAI, Rl AFnkl, LA, WA, ~127ab
TENVRRD D,

i) W EY I, Mk, B, B3, Wb, T, fRHED. TEx. IR, 220355,
RPN < L A R O bR BRI E L CERT 2, MA L= ALT, oA
LY NEZIUNRZREICHNL, BRIERE OO TRAIOKEHICEZ Y D> - 32
NAFNZ B RZRT W — A — b REBANHEGINEE ooy~ s ma a g 12fR
T %= FFo,

[FrET — %] 48 FEfl] ECso (BMEEKILE) A4 IV =22 0.232 4 g/LL

[ e B O HER ]

BATOIY
2,500
~ 2,000 SCHAF R, RIEEE | (- ARAEREA
515m AAHIE HE) #4797 v % B8
2 sy LTET RO, Zh?
wlﬁm NOBIED LA TV ) v EHEER I
3 500 HEAFHLELD
0
1962 1972 1982 1992 2002 2012
FE

HIBL : K PEBIRE ) DL EBS 1L TR 2 RIER MR E LEOREICHT 288 (X472 v (BRES)
BN R T v 7 (2016 B : —kAERIEA HAREWEHS)
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3 YALI—F

cho\ //S [7373] CsH120sNPS:
' /P\
HsCO  SCH,CONHCH,
S - B HEmE, FFRaED TR AR | K% = 39 - 88(25°C)
. . . FUE = ) .
i 47.5 49.3°C P logPow = 0.98(25°C)
W 9 160°C THRED = DMERRE | B 1.3 g/cm® (20°C)
- 2.17X10* Pa (20°C) s ; o
REE 3,01 10" Pa (25%C) IRV i 1.59X107u g/L (20°C)
TR
el 175 B LA E (pH5 R #ETE I, 25°C,
o, 2 —
A ek 156 H (pH5, 25°C) Ky it 820W/m*, 300-830nm)

68 A (pH7. 25°C)
4.4 A (pH9, 25°C)

144 B (pH7. 1 J&EE A 8RR, 25°C,
26.6 W/m* (300-400nm) K T8 241W/m?
(300-800nm) )

[{EfAE] 78F L) o 2T 5 —BIEMALET 5,

[B8%] AR TOMERET 1961 4, BHNITHF, LA H 5,

[ A%] sAEDIL, B8, B3 Wb, B, 2SR’ HD, =W A TOL 7% F avH
BRICHTLZEENEIHEVELS BN, 7Ty, Gag HAHT LY NF =T
EOWHEFERICIEEE L COREMERDAIE L TEB N ZF,

[FrE () ] 48 KE[#] ECso (BWMEMEpKPAE) 44 P> = 2,000 u g/L

[ A B * O HERE ]
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0
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H—N\A—FrF

1 2x/ AT (BPMC)

O——C——NHCH;

[757=] Ci2H17NO2

CH——CpH5
CHgj
N " » K% = 150-220 (25°C)
S R FEEE, DFrREFRR (23C) AR S L )
Ke*oc = 130-660 (20°C)
) F B )—=n/
il A 31.4°C logPow = 2.67(25°C)
"’ KRR o
A 240°C THY R D 7= & JUE R RE i 1.1 g/cm® (20°C)
9.9X10° Pa (20°C) .
KL Ve fift 4.2x10° L (20%
RUE 8.5% 10 Pa (40°C) TRV iR ng/L (20C)
SRCe ]
1420 (pH4, 25°C)
566 H (pH7. 25%C)
12 (pH7, 50°C) RS5e ]
3.3 0 (pH7. 60°C) 60.5 0 ORFFEZEKRBCHEA 468 H)
TR 5 fi i 1B (pH7, 70°C) IR H 3 fi e (K, 25°C, 765W/m*, 300-800nm)
18 H  (pH9, 20°C) 36.8 A CRITAEF AR CH#A 285 A)
7.8 A (pH9. 25°C) (WA B 27k, 25°C, 765W/m?, 300-800nm)
6 H  (pH9, 30°C)
17 H (pH9, 20°C)
2.1 H (pH10, 20°C)

[fEfRE] 7TEFLa) oz TF 5 —PIEMEARET L EEZ LN TS,

[BEk] A ToOMBEIERET 1968 4, WHNITHAI, KiAFl, LA, ~1 27 a7 H,

JEAID & %,

<Hh

(A5 ] @AEDIZ, fi, 2. B8, B3, 6, iR, Z28b5, voh - 3 a =i
o L CHEICHREZ R L, RBBITHEEZA L. A X Rt A 2V ICbEDTH D, KR
BECTHLEBITOETR RN,

[FME (F3E) ] 48 Bff] ECso (RMEMEVKILE) 44 v 2 10.2 4 g/l

[t 5 o 475
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HErE (tXIEkl)
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AARBIEH ) ISk B 7= THNT
EHEBEGE LTETBEEO MR, £
NENDOBRED T = ) TANT EHRE
FULIfizAi LD

HUBL « K PEBIRE A O EBS 1L IT4R 2 REOR MR R LEDOREICHT 288 7=/ 7407 (BPMC)J (BEEH)
BN R T v 7 (2016 Bl : —kAERIEAN HARWEWEHS)
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2 RUIFHALT

O o

oy

[55F] C20Hs0N205S

S BR | MW EGARIE, R W AR | KR TTREETH Y HERGE
FU B )=
Al W E A BE logPow = 4.22(25°C
i W E A BE P ogPow ( )
BCFss = 55 (0.6 g/L
i 200CCHMDIDMETRE | DL 9 0 bue/l)
=61 (6.0ug/L)
gy 1.1 g/cm® (20°C)
AKE <1X107° Pa (20°C)
KR fiR 7.74X10° ug/L (20C)

0.87 R§fEl (pH4, 0°C)
0.48 W[ (pH4, 10°C)

0.7 KEf (pH5, 25°C) SRCE

41 B¢ (pH7. 25°C) 15.3 Wil (BRERE K, 25°C. 600W/m?,
Ik fig 220 B[] (pH7, 257C) K I 5y fi 1 290-800nm)

13.6 W¢f# (pH7. 35°C) 15.6 H (HAK, 25°C. 600W/m?, 290-800nm)

18 H (pH9, 25C) 9.3 REfE (pH7 #EME K. 23°C. 120W/mi)

10 B (pH9. 25°C)
4.4 A (pH9, 357C)
4 5[] (R, 23°C)

[TERME D ENSE THALR T Z B BINT T ra ) v = A7 7 —BiEEEHES
HEZEZLBNTND,

(B 8k ] AFLCTO YA EEIT 1986 45, BANTRIA, ~4 7 0 T LA L OEAIERNH 5,

[EH%E] EHEDIZ, fB. B3R, Wb, 5 BE BIAER DD, KFEOARI XY T LY,
AFXRRFA LY, U, GanfBICHLERREH CHRDREZRBEL., 612,
BEOIFIXAuTFT IV~ TTTLAVESE LA A R STt L
THRHBIEMZ R TIEWER AT M2 AT 5, BREBITHITE S HL < MHEFHR %
HHEEFEROBERIZEL TV,

[FHPE (H#HE) ] 48 R[] ECso (BMEIFIKILTE) A4 IV 2 9.9 g/l

[ =& D HER ]

RUTSHAILT

2,500
< 2,000
g MR RIE,  TRIEER ) (ARAEEIEA
2 1,500 HARRBIEH2) I L 5<> 7 7 h AT
gl:lﬂ:ﬂ 1,000 EHBES & LT ETEEO MR, %
A 500 NENDOREORY T FHINT EHRE

/—’————\ FLIEEAFLIZDO
0 L 1 1 —
1987 1992 1997 2002 2007 2012
FE

Hidh : K EEBIE A O WEDS L IR D RSB R R R O R E IS T 28k (R T IH07 ) (BREH)
AN RT v s (2016 4ERR - — AR B AR BEE 1 2)
[E N2 BREEMFZE AT Webkis-plus (bZME T — % X—R)
% HATHERR
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3 AJsNY )L (NAC)

NHCH3

[55F] Ci2H1102:N

11.6-13.2 H (pHT)
193-200 45 (pH9)

s Bl HEHR, KR + R LR A Koc= 183 - 596 (25°C)
_ o &)=/
il 5, + 9 - g
il AR 138.0 +0.2 °C Ky B logPow = 2.36 (23°C)
R 210 + 2°C BE 1.21 = 0.1 g/cm® (20°C)
RARE 4.16X107° Pa (23.5C) IRV it P 1.129X10° pg/L (22°C)
. . =I5
>z L) i . SN
fgfﬁa((%%)m) 50.7 A (. phs. 25+1C.
MoK 53 fi it ’ b IR HIE 43 fiR A 510. 5W/m?, 300-800nm)

40 W5 (B 2AZK, 25+£2°C, 402W/m2,

300-800nm)

[TERH#HE] 72T 1ra) v X7 7 —BiEHEHET LI LEEZ LTINS,

[B§k] AFTOREESERIT 1960 4, BANIRIA, KFHBH 5,

L ] A ES I, MER . B, B, WLERH D, HEMAIE LTERT 21E0, Y
KN~DRBBITEZET 5, BERLCHER L DONAF A VEST 77 AV ST
Eh, CREDNTHLINEINE ., T, MR ERER S L COERLHY, VA
ZoOfERMELTCHASR TS,

[FrE (R3] 48 Wi ECso (BMEEVKPATE) 44 IV 2 16.3 1 g/L

[ A7 B D #HER ]
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FLXOA4 K&

1 I bz 70959R

0@ [75 73] C25Has0s

CH3
CJ%O—<::>—+—CH;O—CH2
CH,

vt B N
S8 E%EW(ﬁW)‘@ﬁLﬁai FHEW SRR | Koe = 5, 778-4, 197,904 (22°C)
~ TR )=
iy +0. 1% = q
Al 37.4 *£0.1C KOS ER logPow = 6.9 (20°C)
W 200°C THED -0, BIERBE o 1.172 g/cem® (20°C)
R 8.13X 107Pa (25°C#LE) TRV iR JE 22.5ug/L (20°C)
=I5
8] 2B (A KRK)
SN NVYA: 728
TNk 5 fi vk LEEBL L (ol 5. 7. 9. 257C) Koy R WoH GREEEA)
(25°C. 16.9W/m?, 310-400nm)

[ VB FASAE e R R~ DOERIC L 2R B BEERIC L VR R e RET L L EZD
NTWA,

[B8k] AFCToOMEPRERIE 1987 4, WANIKHA, kiAl, KFagl, LA, WwE. ~f27ab
TENRIND D,

[ ] BAEDIL, G, 2. M, B8, B3 b, T, fE&, Bk, 2%08H5, #
fili 72 & ONTHEEIC X DM, WA 2 v 7 X U B RSN A2, —E0E R T
SOREVE . W REE ., EEIRIEI 2 ERERO LN TWA, oL 2 e A RRIZHEEL, A
T LR 720 KA BA L UTHH SN D 72 8IRFHH O = IR RN H
Do

[FHM (Fa) ] 48 R[] ECso (AMhElFikPHE) 44 I = 3.62u g/l

[ E*DH» ]

Ir7ITAVIR
200

150
M RIE, DREEER) (CREEEBEA BE
MBI HS) CXd=hT=vTry s 2%
50 HRRG & L THTDBRIEO MR, £AEh
DEITEOT N Tz Tay s AGHRERL
Tz &8s Lizb o

100

HFTE (tXIkkl)

O L
1987 1992 1997 2002 2007 2012
FE

HHHL K PEEN Y DT 116k D R BGRR R ELMEO R EICE T 2 &8 T b7 7 my 7 A (BREA)
BN R T v 7 (2016 4ERR © —fRAEFITE AN B AR5 S 4
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ATz

N
J

v

[45+5] CasH29FO2Si1

‘IJHa
H;C=CH;—0 %:a— ~CH, —CH, —CIL

Clly

s AR, R R &Y IRVEFREE D5/ & < JE T hE

. - Fo B )=/

=5 _ o N — o

il AR 40°C A3 KA S logPow = 8.2(22°C)

Wb AL 9 400°C AW e BCFss=855 (1 g/L)

AT 2.5X10° Pa (20°C) I 1.1 g/cm® (20°C)

I\ A7 N 74 o

MoK 53 fi it LEELL - (o5, 7 RTR9. 25°C) TR Vp iR JiE 1ug/L (20°C. pH6.5)

KA fEPE | 391-857 B CHAUAEZERBGEHSE 51-112 B)  (FREE/K, 25°C. 310W/m?, 290-800nm)
341-583 WM CRREZTKIG A 45-76 H)  (H/K, 25°C, 310W/m?, 290-800nm)

[VEFHBEAR ] A B ORI AR ICIE L MRS Z A PE T2 Z LI K 0 B &2 H 4 5,

[58%] A TORIEEERIT 1995 4, ®ANIHAI, AKFH, ALA» S D,

[EAHE] #EHEDIZ. ., 28 Wb, 5, 22365, RRE~OFERARBIIRFICLD
HE D OER Y AR EREMFRE TOEMIC L DV IALNEZ SN D M, I A LIATHN
LCIEIWHEDR DD, AU VR, I — A — b REBANIRIEZ BEI TR
MDA TR ALY FVITIRWN,

[FE (F5E) ] 48 WE[# ECso (BEMEIKIRE) 44 IV =2 0.67u g/l

[ & D HER ]

STV A T

200

< 150
*D;(é MW R, [RRERE) (it
= 100 BN AARMBVERS) CLdv
il = . - 7 N 2
\ﬁf‘:ﬂ 50 772%7 /%ﬁx)ﬁ‘/i%‘&bf;.
H TEIEOHMREIZ, TREN ORI
0 ‘ ‘ ‘ : DYTINET = EHEEFRLI-

1995 2000 2005 2010 2015 x ez Lo
£E
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E RO IPE

1 ALay7d
CH CH;S—CONH .
v oo 2 [5+=2] C7H16CIN302S:
/N——Cy - HCI
CH, CH7S—CONH,
S - B HEmER, e TEE AR | WEARRE
_ T B —)v
5 9 LN
s 187.8€ ko | MVETT
W -
W —
AR 2.5X10 %Pa (25°C)
PR
” 47 BE[E (pH4, 25°C) s . R ——
TSy fi i 0.13 B[ (o7, 25°C) IR VR R SRS B T2 O EARE
<0.2 K (pH9, 25°C)
VINGED g AL —

[TEFRE] BIAN TR I A A RT VB L, T FAal UZREEFES L, MhikEE
DAGE & W3 5,

[58%] A TORIEEERIT 1967 4, ®ANTHAI, KAl KFfl, KEARH 5,

Ui %) e X, fn, Mk, B, B2, Wb, fEHED, fEE, BRERH L, =7
AAH, THEFECaYH, A F Rt A L3R EORMERDIFN, A F LU F
2T LA THDL, FAHY) VR — A — F R EIHRT 2 EPEERICL AT

M, TEREEEE ) (—RHFEA
AR ERE) Sk Ing T
HHm e L CEDREOMATRIC, £
NEZNDORERIEDO NG v TERFREFEL
Tl & AE LTz b o

5,
[F M (R ] 48 KffH] ECso (RMEMEVKPLE) A4 I 2 65 g/L
[ A ¥ D HERS ]
V)|V S
2,500
< 2,000
)
~ 1,500
1 1,000
0 L L L L L
1967 1977 1987 1997 2007
k353

M BRI R Ty 7 (2016 4RRR - —fHEEREA B AR B )
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VTILER

1 A3 k3= 7a—)L

~-CH
HN 3 [4+5] CisH14BrCi2N50q
Cl O
NH Br
CH, i
(@] N-N
Nz
I
S8 o, fRrEmR, mE T HEW A AR E Koc= 100.1 - 526 (20°C)
_ A A 4
—_ ) . _ 5
[Zig 208 210°C KOy B logPow = 2.76 (20°C)
R 330°C TH R D 72 b ) E R g biodits 1.5070 g/cm® (20°C)
AT <6.804X107 Pa (80°C) TR VB iR 1.023X10* pg/L (20°C)
=I5
27 (pH4, 7. 25°C) o
Ik 5y bt 9] NGB Ay A gigégiﬁéM\w”
10 H (pH9, 25°C) (25C. %€ /> T 7. 456W/m. 300-800nm)

[1EFRE] 2no 0 o= Fa—nid, 7o b T7=1 - P72 NEREAETLHRBHTH
. FOEREBIZEROBAMBEANO ALY T AF v (VT )V UERK) IS
EHILTHOINT T A F U EHBSE, BHIMEEZEZ T b0 EEZ LTS,

[&4%] A TOIEEEIT 2009 £, BANIRIA], AKFFINH 5,

(@A) #@AEDIZ. ., R, B3E, 5. 2808355, FavH, HRABIZE W ZBE
Zon L, FEICHRICHT 2R B Em W, —HOMAE, HAEH, a7V BICHIEEEZR
7
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