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NEMEEMERBR S L CHEMBERBRE E L, BZEoEWZHRE LR

EEREES |

RERICH W BED LDy X, =F L IVYRTFOEREA I IV ARF LD HEN
fHm %R~ LTz,

KGEEDO =R IVNANFIIRT D LD DK EF/NEI, WIhbxrA=aF
A4 RREHHHELNT,

P'-

F A ]

BEEOAMEMBEEICBN T, =R I Y ARF oMM (48 FER LDs) 1%, SCHk
TN EONLEA I T IYANTFOEMME LT 5L 2.6~29 [FRREDEN
HY, =R IVYNRNFORERZMEETEAS IUIYAFEERTEWETICS S, £,
SR IYNTFOREZMET, xA=aF A4 RREEOFEHEICL > TRES B D,

F8 =ZRVIVUARFLEBAITIVUNRFIZHTAILZEEIED LD, (48 RRE)

Class Chemicals Slope = SE Intercept + SE LDsq (pg/bee) Goodness of fit test LD (pg/bee)
Estimate 95% CI df Likelihood P A. mellifera
ratio 11
Neonicotinoid Acetamiprid 0.942 * 0.247 0523 £0.256 0.278 0.060-1.041 19 59.24 <0.001 8.09
Imidacloprid 2,09 0.47 5.098 +1.23 0.0036 0.0018-0.0077 15 11.31 0.73 0.06
Clothianidin 8.00 = 1.97 19.71 = 4.85 0.0034 0.0029-0.005 13 8.43 0.81 0.042
Dinotefuran 0.91 = 0.30 260 * 0.86 0.0014  0.0001-0.001 17 83.53 <0.001 0.041
Thiamethoxam 3.47 = 0.66 9.08 + 1.68 0.0024 0.0018-0.0031 17 25.45 0.085 0.035
Phenylpyrazole Fipronil 3.96 = 0.94 10.31 = 2.45 0.0025 0.0017-0.0036 18 30.95 0.029 0.0065
Organophosphorus  Diazinon” 23.93 = 3828.0 39.5 + 6503.7 0.022 - 20 27.43 0.12 0.37
Fenitrothion 2,52+ 0.80 292 +0.85 0.069 0.03-0.10 23 37.16 0.03 0.26
Anthranilic diamide Chlorantraniliprole”  2.66 + 0.82 4.67 = 1.41 0.018 0.007-0.03 16 36.3 0.003 -
Synthetic pyrethroid Ethofenprox 1.09% 172 2.52+13.34 0.0048 - 20 45.46 <0.001 0.015
Carbamate Carbaryl” 22,6 £ 9160.8 31.1 12337 0.042 - 9 20.6 0.015 0.63

The 95% confidence interval was not calculated for diazinon, ethofenprox, and carbaryl treatment, because the index of significance for potency estimation
exceeded 0.5.
“The model is uncertain, as SE of slope is too large.
¥ Finney Equivalent was used to calculate the CI.
© LDsgq values of A. mellifera were obtained from the ECOTOX (http://cfpub.epa.goviecotox/) and AgriTox darabases (hrtp://www.agritox.anses.fr/index.php,
accessed 10 December 2015).
Hi#l : Yasuda M, Sakamoto Y, Goka K, Nagamitsu T, Taki H, (2017) Insecticide susceptibility in Asian honey bees

Apis cerana and implications for wild honey bees in Asia. Journal of Economic Entomology, 110:447-452.
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Foliar spray uses
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Table 1-2. Summary of risk findings for honey bees (Apis mellifera) for the registered use patterns of imidacloprid

o Individual Bee (Tier 1) Risk? Colony (Tier 1) Risk?
cmpm roup Appl. On Field OffField | Field Risk Conclusions
ﬁ""“'ueaj'wﬁdl ‘?a} Method | (Screening | (Screening (Re ) Nectar Pollen® (Basis and Other Considerations )
- Level) Level)
Crop Groups/Use Patterns that Present Low On-Field Risk
Foliar N - - i .
Root/Tuber Soit i 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
Vegetabl Seed N Risk (Tier I, foli |
SEE A0 ea_a No further analysis conducted B { aer- ° |arr tses fibly)
Leafy Greens Foliar N Low On-Field Risk (all uses, lack of exposure)Y;
Vegetables Soil N Off-Field Risk (Tier |, foliar uses only)
Foliar N
Brassica Soil 5 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 preduced,
o lack of exposure)
krtting - Off-Field Risk (Tier I, foliar uses only)
Vegetables i Y No data N =
(Tomsatoes) 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 N N Low On and Off-Field Risk {Tier ll, nectar and pollen)
(Blueberry)
) Low On and Off-Field Risk (pollen; nectar not produced)
Cereal Grains 2 .
e Seed ¥ Y No data M (Other members such as wheat, barley, oats, millet and
[ J rye are either not attractive to bees)
Foliar N -Fi i s
Tc!_)acco, globe : i fiithar analyeis Grtiuciaa Low {l:in Fw:id Raf.k {all u_ses, lack of exposure}’;
artichoke Soil N : Off-Field Risk (Tier |, foliar uses only)
Crop Groups/Use Patterns with Uncertainty in Colony (Tier I) Assessment
Foliar Y No data No data Mo data On Field Risk (Tier 1, all uses); Tier Il Risk unknown
soil ¥ 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) | crops (400,000 Ibs a.i/year).
Crop Group Individual Bee (Tier I) Risk? Colony (Tier 1) Risk?
(A ilable Appl. On Field Off Field o Risk Conclusions
5 Method ectar Pollen® Basis and Other Considerations’
Residue Data) (Refinea) | " . ‘ ’
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 3 .
3 i ) coarse soils and residues do not reflect worst case
|Oranges/ Soil : (Potential (Potential . : )
£ p o scenario as current fabels permit pre and during bloom
grapefruits) bridging) bridging) i S
applications where these applications were made post-
bloom)
Foliar Y No data MNo data On-Field Risk (Tier 1); Off-Field Risk (Tier |, foliar uses
Pome Fruits only)
Soil ¥ No dat: No data
o! o cata o as (Residue data expected in 2016)
Low On-Field Risk (Tier Il, Nectar;), Tier Il Risk possibie
(Pollen); Off-Field Risk (Tier 1)
. (Stone fruits associated with short bloom duration [2-3
Stone Fruits " . = S ;
Chorii Foliar Y ¥ Y N Possible weeks] relstive to exposure duration in open literature
{heres) 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 Y (potential (potential | On-Field Risk (Tier 1); Tier Il Risk unknown
bridging) bridging)
No dat No dat A : . .
Berries/small Eali ¥ ¥ " c;: at_al ot at_al On-Field Risk (Tier 1); Tier Il Risk unknown
fruits alfar (potential | (motential | o e pick (rier )
bridging) bridging)
BEiES AR On-Field Risk (Tier 1); Tier It Rls.k possible [Pollen}
= : ’ (Long [6 weeks +] bloom duration; uncertainty of one
small fruits Soil Y Y Mo data Possible T = z 5
(Strawberries) 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 ) Risk?

i‘:fﬂﬁm” Appl. [“OnField | OffField | oo . ~ Risk Conclusions
Residue Data) Method | (Screening | (Screening (Refined) Nectar Pollen’ (Basis and Other Considerations )
Level) Level)
No data No data
Foliar ¥ ¥ ¥ (potential (potential On-Field Risk (Tier 1, all uses); Tier Il Risk unknown
Tree nuts bridging) bridging) (Variable bee attractiveness within group);
Soil i ¥ NS T Off-Field Risk (Tier |, foliar uses only)
On-Field Risk (Tier 1); Tier Il Risk unknown
Cereal grains Seed Y Y No data Mo data (Nectar producers within the group (i.e. sorghum,
buckwheat).
Foliar Y ¥ No data No data On-Field Risk (Tier 1); Tier Il Risk unknown
Herbs/Spices Soil ¥ Y No data MNo data Off-field Risk (Tier I, foliar uses only)
seed ¥ Y No data Mo data (Variable attractiveness within group)
No data No data
Oilseed® Seed Y Y (potential {potential On-field Risk (Tier 1), Tier Ii Risk unknown
bridging) bridging)
Crop Groups/Use Patterns with Colony (Tier I1) Risk Indicated
On-field Risk (Tier 1), Tier Il Risk (nectar), Tier Il Risk
Citrus Fruits . possill)le [?OHEH}
(Oriinges) Foliar Y Y : ¥ Possible Off-field Risk (Tier 1)
(10-d pre-bloom restriction for foliar uses; 6 week +
bloom duration; used for honey production)
Foliar ¥ Y ¥ Possible On-field Risk (Tier 1), Tier Il Risk (nectar), Tier Il Risk
Dilseed® possible (pollen), Off-field Risk (Tier |, foliar uses only)
(Cotton) Soil ¥ Y Y Possible (Tier I full field study [cotton] expected for 2016

assessment.
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Table 1.4. Summany of risk findings for honey bees (Apis mellifera) for the registered use patterns of clothianidin.

Produces Individual Bee (Tier I} Rizk
= Honey
Heney CODCerns] Bee
Crop Bee Residue
Ceonp| Grip | Abtiestive St data On Field . Colonty | ool OnFicd Witk Conclissibns®
= ¥ Method 2 On Field (Tier IT}
Nectar available {Sereening (Refined) Risk
and'or Level) .
Pollen™' comcerns’
Crop Groups/Use Patterns that Present Low On-Field Risk?
Crape'Crop groups ixpically harvested prior to bloom resaliing in a lack of exposure” or not producing honey bee atiractive pollen or necia:
Potato
Faliar {pollen- Yes Yas
o only) Omn-Held rizk iz LOW (for 2ll crops
Foot and except for sweet potatoes — tee
B (emcapt ; S .
1 Tuber = F uncertain group below for Root and
Vegetibles | o0 : i 3 w Tuber Vegetables)
= potato) Soil {pollen- Ve Ye: =
only)
Seed none Ye
3 Psib s Seed none Ye: NED NED | On-field rizk is LOW?
Vegetables
Leats Yes Foliar none NED MNRD
4 viiubm- Soil none NRD NRD | On-field risk iz LOW!
- i} Seed none NRED NRD
Brassica Yes Foliar none NED NED
3 Leafy Sol none MED NRD On-feld risk 1z LOW”
Vegetables Seed none HED HED
On-field rizk is LOW,
15 Cereal Mo Foliar Neoms e NED NED R.u:re does not produce attractive
Grams {nce) pollen or nectar and 1= only cereal
grain with registered foliar uses.
Tropacal On-Held risk i LOW
2 and . Ha Faliar ooy Ve NRD NRD Figs do not p_mduce-am'a::um pl.jquD
Subtropical (figs) ot nectar and are only crop in this crop
Fruit group with registered foliar uses.
% Faliar none Ve MNED NED
ol i Soil none HED NRD | On-feld risk i LOW?
Tobacco Yes Foliar none NED NED
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Produces Individual Bee (Tier I) Rizk Honer
Homner concerns’ Bee!
Cros Crop Bes ] Residue Colon
i P Group | Attractive AL “;o " data On Field el (Tier ﬁ) Overall On-Field Risk Conclusions?
Nectar available {Sereening (Refined) Riclk
and'or Level) Fos
Pollen?! comeeE
Soil none MED NED
Crop =sroups with empirical reézidue data indicating low potential for risk
Ouo-field rich i LOW
Sl Refined K}z are below LOCs (bazed
Com Yes NA on empirical pollen datz only).
{eomn) Com 15 only eereal grain wnth
12 Cereal ik registered soil uses
=5 Grains Om-field r LOW
Com Refined R{}s are below LOCs (based
Seed {pollen- Ye NA on empincal pollen data enly).
only)
4 -y 2 Canola e 5 On-field risk iz LOW
o Dibieed Yo Seee Cotton F A Refined R)s are below 1LOCs
Crop G U ! 1 Uniceri
Potato
Foliar {pollen- Te Yes e
Mo only)
Root and P Refined B{}s above LOCs. Swest
2 (except
1 Tuber 2 o Potatn potato produce: honev bee attractive
Vegetablez : : Wi Ve nectar as well as pollen, so lack of
potata) Soil {pollen. Yes ez Yoo 5 FESEEE ]
caly) ‘“- L;;-_--‘ . nectar data may underesfimate nisk
Seed none Ye
Foliar pa
T i {zaybean) FEES: 1 Tier I Sereen RQs above LOC,
[ Vesetahles Yes Ye produces honey bee attractive floral
= i Seed none matrices and no ability to refine
3ssessment
11 Yes Foliar nons Ye
Produces Individual Bee {Tier I Risk Hones
Honer concerns’ Bes
Cra Crop Bee L Bezidue Col
"P | Croup | Attractive App data On Field PR | Overall On-Field Rizk Conclusionz*
# Nt Method atTihie Bis Om Field (T:Ie.l:' I
and'or Level) jE ey e =
Pollen™ concerns”
Tuer I Screen ROz above LOC,
Fome Sl some LE produces honey bee attractive floral
Fruis o mainces and ne ability to refine
assessment
s Holizs none e Tier I Screen R)s above L_DC. )
12 Finits Yes produces honey bee attractive floral
Soal none ¥as mainices and no ability to refine
assessment
Berrv and L nene e TierI Scx_een RQs above L_OC__
13 % mafl Frmit Yes produces honey bee attractive floral
Soal none Yes mazinices and no abihiy to refine
assessment
Tuer I Screen ROz above LOC,

14 Tree Nuis Yes Foliar none Yes produces honey bee attractive floral
matnces and no ability to refine
assessment

Foliar nome S
Tropical {pomegranate) ] Taer I Sereen RQs above LOC and no
24 and Unmewn ability to refins assessment; onky
= Submopical Soil o registered on pomegranate (for which
; nons Y < A
Frut {pomegranate) data 15 not available to indicate if
attrachve florsl matnices are prezent)
Refined B()s are above LOCs. Tier II
g Cucurbst Ve Foliar Pumpkin . e aszessment indicates that
Vegetahles - . - ry s concenirations m nectar are belew
bee bread | colony-level NOEC. Some remidues
1 bee bread exceed levels where
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Crop

Produces
Homey

Attractive
Nectar
and/or

Pollen?!

Appl
Method

ERasidue
data
available

Individual Bee (Tier I) Rick

concerng’

On Field
{Sereening
Lev

Ou Field
(Refined)

Honey

Colony
(Tier )

coneernz’

Overall On-Field Risk Conclusionz*

effects were observed at the colony
level in the registrant-submitied CF5

Soil

Cucumber
Melon

Squash

Refined R}s are above LOCs
Residues in nectar are below colony
level NOEC for all measuwrements
except the imtial cucumber samples
{(which approach the LOEC). Some
residues mn bee bread excead levels
where effects were obzerved at the
colony level in the remistrant-
submutted CF5.

Citrus
Fruits

Yes

Soul

Cranges
{pectar-

only)

el
m'

Les

Ves-hee
bread

Refined R()s are above LOCs, Tier I
assessment indicates that
concantrations 0 nectar are below
colony-level NOEC. Concertrations
= bee bread are above levels whete
colony effacts have been obuerved m
the repistrant-submitted CFS.
Empincal data were available for
citres nectar only, were only from I
lecation, and were not from
apphcations conducted at the
maxmium apnual rate.

Crop Groups/Use Patte

rns with Colony (Tier IT) Risk Indicated’

Ohlseed

Yes

Folar
{cotton onlv)

Cotton

el
m'

On-field rizk ikely

Fefined FQ= ave above DOz
Compzansor of residues 1n nectar
exceed levels where colony effects
have besn obzerved in the remistrant-
submitted CFS (honey bees are not
expected to consume cotton pollen).
Three meident reports are avalable
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 thiamethozam.

Produces Individual Bee (Tier ) Risk Houev
Honey Bee . concerns? Bee
e I e teve || Al | s _ Colony . .
Group # Group Nectar. | Afethod data On Field OuEidd (Tier ID) Overall On-Field Risk Conclusions®
b available | (Screening m‘;ﬁ- ) R]ls'k
Pollen?! Aaed) concerns?
Crop Groups/Use Patterns that Present Low On-Field Risk’
Crops/Crop groups tvpically harvested prior to bloom resulting in a lack of exposure” or not producing honev bee atiractive pollen or nectar
Foliar none
Boot [f:fi Ou-field risk is LOW?
1 Tuber it
Vegetables potato) Sead none Yes
30| | T | Seed | mome Yes NRD NRD | Onfield riskis LOW
Leafy Yes Foliar none NED NED
4 W B?tzb! . Sail none NRD NED On-field risk is LOW?
FERRTE Seed Tone NRD NED
Brassica Yes Foliar none NED NED
3 Leafy Sol none NRD NED On-field risk is LOW?
Vegetables Seed none NED NED
Tomato
Foliar (pollen Yes Yes On-field risk is LOW
No only) Crop group generally does not
. Fruiting [ﬂhjcfiepr Tomsio Vs pnzldw:e ]Junhneybee attractive pollen
Vegetables | Coo> (pellen Nectar | onenects .
¥ peppers & ok (chil Potential on-field risk noted for
okra) Sail ony Yes Yes et & olaa only®
Clali pepper) .
Pepper Yes-
Bee Bread
On-field risk is LOW
Cereal Foliar B = Barley does not produce atiractive
5 Vi i
B | Grains No o | (areyy | Nome T NED NRD | pollen or nectar and is only cereal
grain with registered foliar uses.
ot Artichoke Tes Foliar none Yes NED NED B34 e i T T
Tobacco Ves Foliar none Yes NED NED On-field riskis LOW
Produces Individual Bee (Tier I) Risk Honey
Honev Bee . COnCErns’ Bee
p Attractive | Appl i ; Colony 5 . i
Group # Group data On Field % Overall On-Field Risk Conclusions*
Nectar Method = ble (Scioens On Field {Tier IO}
and/or ke T e (Refined) Rick
Pollen?! el concerns?
Crop groups with empirical residue data indicatng low potenoal for nsk
On-field risk is LOW
Fefined R0z exceed LOCs. The Tier
I assessment ndicates that levels in
Legume g : e i nectar are below the colomy-level
§ | Vesembles | T ek | Sughe Tos Vs NOAEC. Residuies in bee bread are
also below levels where effacts have
been observed in registrant-submitted
studies.
Cucurbat o e = 7 Op-field risk iz LOW
g Vegetghles | 15 e | i - i NA | pofined RQs are below LOCs
On-field risk is LOW
Cereal Com Fefined R0z are below LOCs (based
15 Grains Yes Seed (pollen- Yes No NA on empinecal pollen data only).
only)
Canola B LN PR,
i : = e e On-field risk is LOW
20 Oilzeed Yes Seed SCottorn Yes N NA Refined RQs are below LOCs
amflower
yups/Use P P
L | s gl bee attractve flo 3 STE T
i Ther [ Screen Qs above LOC,
] Teetihles Yes Foliar none produces heney bee atitactive floral
H matnces and no ability to refine
assessment
) - Tier I screen BQs above LOC,
Foliar e Yes produces honey bee atitactive floral
11 Fuit Yes matrices and no ability to refine
s assessment. Bee kil incidents
Soil T mvolving applications of
i . thiamethoxam to pears and other
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Crop

Honev Bee
Attractive
Nectar

and/or
Pollen™

Appl.
Method

Residue
data
available

Individual Bee (Tier I} Bisk

Concerns?

On Field
(Screening
Level)

On Field
(Refned)

Bee
Colony
{Tier I

Concerns?

Overall On-Field Risk Conclusions*

unspecified orchard crops were
reported m 2002 m WA)

Bemry and
Small Frust

Yes

Soil

nome

Tier [ Screen BQs above LOC,
produces honey bee attractive floral
mammees and no abality to refine
assessment

14

Tree Nuts

Foliar

Tier I Screen BQs above LOC,
produces koney bee attractive floral
matnces and no abality to refine
assezzment. Bee kill incidents
mvolving applications of
thiamethoxam to unspecified orchard
cTops were reported in 2002 m WA

18

Forage
Fodder,
Straw and
Hay

Seed
(alfalfa
only)

none

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

19

Herbs and
Spices

Foliar
(mount
only)

Ies

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

3&24

Tropical
and
Subtropacal
Fruit

Folar

Yes

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

Peamuts

Seed

none

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

Crop

Appl.
Method

Residue

available

Colony
(Tier IT)
Risk

Concerns?

Overall On-Field Risk Conclusions*

mamees and no abality to refine
assessment

1 Ouly

Cucurbat
Vegetables

Yes

Soil

Cucumber
Sequash

Yes

Bee bread

Fefined FQs are above LOCs. Tier IT
assessment indicates that
concentrations 1n nectar are below
colony-level NOEC. Some residues
in bee bread exceed levels where
effects were observed at the colony
level in the registrant-submutted CFS

Crop Groups/Use Patterns with C

olony (Tier IT) Risk Indi

cated

Cucurbit
Vegetables

Tes

Foliar

Cucumber

Yes

Yes-
Bee Bread

On-field risk likely

Eefined F.Qs are above LOCs. TierI1
assessment indicates that
concentrations of residues in nectar
and bee bread exceed levels where
colomy effects have been observed m
the regiztrant-submitted CFS.

10

Citrus
Fruuts

Soil

Cranges

Yes

Vas
1E3-

Bee Bread

On-field risk Likely

Refined FQs are above LOCs. Tier I1
assessment indicates that
concentrations in nectar are below
colony-level NOEC. Concentrations
in bee bread are above levels where
colony effects have been observed in
registrant-submitted CFS. A bee kill
metdent mvolving an application of
thiamethoxam to lemons was reported
mCA
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Produces Individual Bee (Tier [} Risk Honey
Honev Bee Residue concerns” Bee
c Attvactive | Appl data On Field Colony | .. 1 On-Field Risk Conclusions®

Nectar | Methed : Fi On Field (Tier IT) =
available (Scresning 2
(Refined) Risk

Level) concerns?

andior
Pollen”

On-field risk likely
Refined RQs are above LOCs. Tier II
assessment mdicates that
concentrations m nectar are below
Bz No- colony-level NOEC. Concentrations
Stone Vas Foliar i e i Nectar | in bee bread are shove levels where
Fruits h 5]& 5 o : Yes- colony effects have been observed in
o Bee Bread | registrant-submitted CFS. Bee kil
merdents mvolving applications of
thiamethoxam to chermes and
unspecified orchard crops were
reported in WA

13

On-field risk likely

Fefined R(Qs are above LOCs. Tier II
assessment indicates that
concentrations of residues m nectar
and bee bread exceed levels where
colony effects have been observed in
the registrant-submitted CES.

Berry and

Smail Fruit Yes Fohiar | Cranberry Yes Yes

On-field risk likely

Fefined RQs are above LOCs.
Foliar Vs Comparison of residues in nectar
Qilseed Yes (cotton | Cotton Yer Yes Mectar exceed levels where colony effects
only) T | have been observed in the registrant-
submitted CES (honey bees are not
expectad to consume cotton polien).

3 /T3y

2017

FILRARSINTZY )T 77 DONAFEA~DO Y A7 G Il OFERIZLLTO@EY

(1) AENE

DN

« Ti

oW, Tierl~3 £ TOMIERRIZ OV T % Fhi,
erl (ARH : AME#efh, 2RO, EWRO shh  E8&RO)

(2) FHAHE R
16 WHEEY 7 V—TH, 9 T —T TAFEH~DY 2T BED,

BIAR - BREOBIE (U U A ) | BIR - EREXDOBHK (v H A EHELS) |
REEH (DU BRZERLS) . VIUBOERE, ZRIE, small fruit vine climbing (&
A TN—= %) . XU —HH (fFITER) . KDOFEMH (tree nuts) | VU
o

LUF ORGE « RHERMED KR > TV D,

IVNRFIEY )T TEHTLHETONTHABRERETE 5,

T EIRENNT OEER BB R TH D,

HeERIFIREE TV (EECs) (. ZXFERAM, HEEAN, TA. ITXDH - gl
DER~OZBEZRTFHICHE L TBY . RELBRICEAES > T 5 A[REMEN
H 5,

NFOEERIZKRTT DU A7 ZF 0T 28, B8 & MEEIXFBERI & 72 5 AlgetEn
FI%ECTHDEMELTND,

BEFN D ANTFEIRIZK T2V A7 o ESNTzan=—L LD X7 (E, an
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== LRV ORBELEAENRICEATOIEMESDIZD, RiEETH S,

ST Té UAZ7i%, %?‘/l/ Lo THEE S NI RBERICESHTED, A
FrARERRE T — 7 THELT 5 2 13 T& 3. ERE PG LAE) O BIEH % K
fEL“Cb\éo

YEW ~ D5
)T 7T DR
g,

BT DN/ N T — 2T,
(ZRT DRI - 22 LN & 52

ﬁ%@%@%%%ﬁ%«@y
WCHIR LTV un g L

(3)

AP SR — 5

EMZ LD, IYANFOFERRIZULTOEY TH D,

X kLM

fARY X7 (EHEMES
B AEMIC R o TY R H/ Y PREOEENE
7w A7 EREMES
individual Bee [Tier 1} Risk?®
Marimum | |
application 2 3 : s
Crop Group rate per o::::d on Field on Feld ok onField Risk mmﬁ"::‘;ﬂ":;‘t:::’]”d Other
application PR Adult Oral | Larval [Tiert {Tier 1 ROz} [refined Crop — Risk
(0208} | |rier ) Ros) {Ties 1 ROs) Ris) YiN)
High On-field Risk {Tier I}: primarily to non-
Foliar Api bees
Crop Subgroup 1C. ofi-Field Risk [Tier |, foliar uses only}: Ground
Tuberows and corm Sprays =996 Aerial Sprays >006ft
vagetables subgroup:
Potato } o S . Paotential Pre-bloom window for potato:
Sail HiA L m—" Mo foliar data to establizh for foliar spray
=24-days for soil applications
::;2 rs‘:llll:sg;zudn L::“ Foliar High On-field Risk {Tier 1)
i s ikt off-Field Risk {Tier1, foliar uses only|: Sround
! 5 =006 ft; Aerial =095ft
potate] subgroup. Soil NI N prays = erial Sprays
Foliar H Low Dn-Field Risk [all uses, dus o
Crop Group 3. Bulb S anticipated lack of exposure®};
Vegetable Group i off-Field Risk (Tier1, foliar uses only): Grouwnd
Seil N/ L Sprays 896 ft: Aerial Sprays ~096ft
o =l Low On-Field Risk (all uses, due to
:lmp G"::’é"i:? i 2z R Sz anticipated lack of exposurs®];

i ? ) =al] off-Field Risk [Tiar 1, foli  Ground
el wn | mes | arae | oW e et
R — Foliar w m_m. “_]5 Low On-Field Risk (all uses, due to
oA R ' - - = || anticipated lack of exposure®];

S et G = batn g off-Field Risk (Tier |, foliar uses only): Ground
& P | sail N/A 12 —55 Bi-13 N Sprays =396 ft; Aerial Sprays =996f
Crop subgroup 5- Low On-Fizld Risk (all uses, due to
7 S - 5 y : - anticipated lack of exposure®};
B L L] Fol E 556- 2870 =
Srh:'ls':: eafy Greens s = R off-Field Risk [Tiar 1, foliar uses only): Grouwnd
P Sprays =966 ft; Aerial Sprays =096t
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individual Bee [Tier 1) Risk?®

Maximum
application on Fisld - - .
Emp vt poe e on Field oneied | o on Field Risk Condlusions (asis and Other
application Sl adult oral | varval [Tier1 {Tiar 1 ROs) [refined Crop — Risk Considerations |
[b 2.i./a) {Tier | RO {Tier | ROs) ROs) Y/H)
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): _ rotential Pre-bloom window for tomato:
Soil L N =10-days for foliar spray
=53-days for soil applications
High on-field Risk {Ter 1}
— off-Field Risk (Tier |, foliar uses only}: Ground
Faliar Cucumber - N Sprays =296 ft; Asrial Sprays =996t
Pumpkin - Possible
2 Potential Pre-bloom window for cucumber:
z_mp Gml:p_g. Eireuriit »2-days for foliar spray
b 5' =22-days for soil applications
Soit MiA N Potential Pre-bloom window for pumpkin:
Mot ablde to estimate for foliar spray
or s0il applications
— High on-field Risk {Tier 1}
Crop Subgroup 12-128. oiff-Field Risk (Tier 1, foliar uses only): Ground
St Fruit 5 =986 ft; Airblast 236 fi; aenal
one Frui il A = 32;1;; - Airbla ; Aerial Sprays
. Low On-Field Risk (all uses, due to
- Foliar ALY '
ﬁ;‘:,p ::thaugllr::rrtﬁne = anticipated lack of exposurs®);
clim.h' subgroup: - oiff-Field Risk (Tier I, foliar uses only): Ground
i g - Sail MA ﬂ...jj u— Sprays »996 ft; Airblast 184 - 194 ft; Aenial
Pe ) ' Sprays »006 ft
Crop Subgroup 13-07F. | oo High oin-field Risk (Tier I}
Small Fruit Wine off-Field Risk [Tier |, foliar uses only): Ground
climbing subgroup, sail o . Sprays =906 ft; Airblast 134 - 194 ft; Aerial
EXCEpt Fuzzy Kiwifruit . el Sprays =006 ft
individual Bee [Tier 1) Risk?*
Maximum
apphication on Field - - -
crop Group RE :ﬁ:t On Held on Field er vy on Fieid Risk Donl:lusufr:s [B?HE and Other
appbcation | oo | Aduitoral | arval(riert | o T | (Refined Crop - Risk Consideratinie ]
baifa) | (rierirasy {Tier L ROs) RQs) ¥/N)
High On-fizld Risk (Tier 1)
ofi-Field Risk [Tiar 1, foliar uses only): Groend
Crop Subgroup 13- Sprays »286 fit; Arblast 236 fi; Aerial Sprays
O7H. LoW Growing Foli >985 ft
Barry Subgroup, aliar
Exncept strawbemy Paotential Pre-bloom window for cranberry:
mot able to estimate for foliar spray
applications
= Foliar High on-field Risk (Tier 1)
:::‘ru: . st = off-Field Rizk [Tiar |, foliar uses only): Grownd
& Soil Ni/A N sprays >286 ft; Airblast 259 ft;
Low On-Fizld Rizk (all uses, due to
Crop Group 15: Cereal LT S s anticipated lack of exposure®);
Grains: Rice vl e SR LRSS ofi-Field Risk (Tier 1, foliar uses only): Ground
Sprays =996 ft; Aerial Sprays =096 ft
High On-field Risk (Tier I}
oiff-Field Risk (Tier |, foliar uses only]: Ground
Crop Subgroup 20¢ Sprays =996 ft; Aerial Sprays =096 ft
z Foliar
Cottaipeed Subgroup Potential Pre-bloem window for cotton:
Ho1 able to estimate for foliar spray
applications
Low On-Field Risk [all uses, dueto
s Falisr e anticipated lack of exposurs®);

ofi-Field Risk [Tier |, foliar uses onby): 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 ldentified for Some Crops, Moderate Confidence.
b. Bees important for seed production and crop breeding, however the cropis) 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: ffwww ree usda_gov/ree/news/Attractiveness_of Agriculture_crops_to_pollinating_bees Report- FINAL pdf

L]

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

Soil applications are assumed to have limited potential for contact exposure to bees, therefore no ROs are caloulated for soil applications.
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(B3F4) TEQGE. EOREZFRFNECE TLEEBZEICHF D ) X FMOERERR

SR EW EU KE hr45 =30 EE BX
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2L O O O o % X
NF O O O O A A
200
e O X O O A A
B
I3X O X O O AN X
TiE
SEABROBAE 1 O X X O x X
ZOotE
SEAER A O X x O x X
SEAERAEY O O O o % X
s O O O O A O
25 B
(RS O O O O A O
ki
51 O O O O A O
K o O O O X X

F1 OTHoTH, FHICE-TRYRVEFHEEEELEWVEELHS
2 BEOA:FHEHEXIE)RIEMEERE
F3 BAQABE.NFEEERIYNF) . TOME Y (h1a. RBERSE) T I 5F MM EEE

A UTOHBAEE(CER
()

EU TCOMMISSION REGULATION (EU) No 283/2013]

EC [Guidance Document on Terrestrial Ecotoxicology Under Council Directive 91/414/EEC]. I 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 TGuidance of EFSA Risk assessment for birds & mammals ]

USEPA [Technical Overview of Ecological Risk Assessment — Analysis Phase: Ecological Effects Characterization].
[EH USEPA L& PR EDFFHES

Health Canada [Use Site Category (DACO Tables) |, [/ Health Canada [C&ZEEDFFMESE

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

BEMKEL TREOERRBICRIABRAEIIONT]

BETERETYLY(2017)
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(5%£5) BEDO M UREICHT 2HZEICEHT S XHMATDNHER

1 TR 2602016) FERBELAFAES REORREZERNERS (CETLIXBHAED
R GR#)
(1)  SCHGHAS HRY
BRI BRI A2 AT D DI B r A =aF A F‘%Fj”%“&(ﬁ%h%@ﬁ
BRI o 5> b EERREOMMENINT 2RISR 57 —Z G ie, £ MBI
J5 b~ ARFEOARE - ARRDUCET A, RMORED b REICRITTEEECON
TOBHRENEST D L2 AL T D,

(2) SCERARA
XF=aF A RRBEBEERDRENS ORBFEMRIED 5> b EERBRIKIHKRD F R
LEOwET —F (BMEBOE, SEHEGE, 1BIEESE, B ESE) Z0UE - BE L, o
RNEIKTORBORELED LD ITHKT L TW DR ZITo -,
Google scholar 72 E&AFIH LT, xA=aF /A RREKE R ONZI O ORFRER =
D HHEERRIKICTEET D b U AREOHE R OPRAER FIZ OV THE STV 2 3k
ELT, TRRoboaiiti Lz (FRAEAK) .

SCHRE 0 1

R BOHEEIRO b R I RICRIE T

EE BT, FHAR, KBE—

MEFEA - JE B AR PR B3 155-157

FEATH : 2002

B H R IRAL B CHKRTOKE THREB L. EEA R o o7 Ic AR, NESEICHEACREE TERE
L7z, 5 A 22 H, 3 50RFEUHAX (BREA]: A7) &y MK ET Y 2 LTm =T )L
0.3%, HATE/NI F4.0% FEH 7 Tm=01.0%) LB ERE L, RT3 KET
AT HET UL LICEE LT, 5 A29 BT, BEEZBRA L, 6 AL TR YIOHEMETY
KoTEHIL7z, YITo%E, WAKM THREEREITIR OGN o7, 8 AIT¥ AP bddia 3l

LR, ZBFIR Y IPbIT < HBR Lo 72, TOMOMERX T, IR ITIEIEF
CHMEL LT,
XkE R - 2

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

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

MEFE4 : Ecotoxicology and Environmental Safety 67: 120-127

FEATHE 2007
B BEER B E COREBIT HHEL LT, PARYITDFA (fluctuating asymmetry) OF
Bz ~Tz, &/ YL F AR (Copera anmulata) DY = DIEE~DF BH &R DL AT

7o SEEMEDA I X7 Y RIEE (1.8X10-9, 18X10-9, 180X 10-9 mg/L) TEFNEN 3 DD
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v—h—% 3 BBEDIREE (25, 30, 35°C) THEB Uz, FABFORENE L, 320 FA EHH

DU REN ER DI O T FAEIREM U7z, IBEN LRI 20T, 420 FAERIHEML 72,

BELREOHEEHIZ. BTN, s OO FAETHEEREN Do T-, BBEALE L ¥ ITDIELT

RIAERDIRIEI R o0, WELVYIORTCRIIHBERIEN D o7z, FELEFRE 320 FAHIZ

BAOBBENH o7z, FAIZEHNZRZ N L ABEE 20 9 2000 LRV,

SRS 03

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

F% : Mikhail A. Beketov, Matthias Liess

MEFE4 : Environmental Toxicology and Chemistry 37: 461-470

FEATH 2008

B BRI, R RECTITOh 2003 H @ TH D, L, BATOHMBRK~DRIED ZRFEITL,
MR 7R BRBEL VL LAV AN Ay — LV CREBEINDZZ RSN, T T, B (F77
7Y K) O/ (24h) BRESKAETEBWICE 2 2 ¥BE P72, 24 RO RIRERER,
FEZLIC 11 B2 30 HE COMBELBIF L, 4 I 3d LDy (11-30 days) i 4400 1
g/LKET T VAT OMENIL 163 p g/l F AT EOMENL 190 g/1. XAV 27 %7 313 31.2
wg/l. A= ADOMEIZ6.78ug/l. FEST T OMBEILE. 4Tpg/l. 72 DOfHIZE6. 7618/l TH
olc, FT7T a7V RiE, BEEFEMEL CHEEFEEOFE LG X Lz,

ERE = : 4
T 74 7ao A IF T ) FERSETH2EEMAEMAZRBBNT X7 X2 OHHR EPMITK
[Eq-A 1

EHMETE, FHET, LEA -, AE-H, REEH

MEGEA - RERN LU 77 35-41

FEATAE 2009 47

W 74T oA 347 a T ) Fea T 28 HAEARRANL MoORHEEREGRLE L
TEREBFITHDN, THOEFNT X7 HXHROFLTR, Pk, PUEITENICKIETEEE /)
ML RA—=F—ICLOVRFELTee 77X T AXRNBOEEER R REWVEE R LIZOIEXT 47
o=V X e PLEEBBE SN o, A IX /a7 ) RRTIE, 74 7=V Xk
NTHECRFTERMEEZ R LR, RO FEHREERL I ORBOBARP BALIIK LY HET L
7o Eo. PMERE ZRTHEESBOIE KIS TEHWEATRBLEZ, 74 a0 I 4
sa7 ) ReEfy T 2EmMERAERAOHERIZ. 737 AR OKRE RO EHL Z &R

AR I,

XHkE S b

K . A useful new insecticide bioassay using first—instar larvae of a net-spinning caddisfly
Cheumatopsyche brevilineata

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

MESEA, - Journal of Pesticide Science 34: 13-20
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FEATH 2009

B FiAKMERBRA~OBMRRFEORBEEETE200, HLWRBAAEMREEEZEE L, Bk
MOFEN EMETHRRENZaHZ v~ e THRO—Esh iz H L, 30 ok hklz 7 2
b U7, EBRIEZ, a7 FE2E 2. 0ml well IZ LK TS AN TITo72, PEZ T,
IV BEAEZERE o, 3F=aF /A4 FREEDOa T X~ M T D ECS0
(48h) 1%, 7E®X I 7Y RT3 36pug/l, 7uF7r=rThddug/l, V)T 75T10. 4,
g/l. AIF /7Y RT4.22ug/l,. =T 7275 T45.0ug/l. F727ua7Y RTH.2Tug/l
Thole, *A=aF /A FOEE L, IVVazfAni/ 47 v oT, TNETE
N STV D LivZen,

SRS : 6

K BHEKBICBIT 27 0 T r=VEpsr LT 5B ER AR LA RT OB KT TR

EE o MESE, EEET, AHERSE, MR, R

MEREA - RERM LY CE 78 79-86

FEATAE : 2010 47

BEEE . 7 ¢ e = LR R A A R R & BB LB L 72 KNSRV T B d A M A& A b o R E
THAXRBICRBLIETEELZRE Lz, S OICHEAOBARY OE NN ERRFEICE XIETE
BIZOWTHRE LTz, KHAD T 4 70 = V@RI, FEFERFAE T 1. 20 ppb, BAERFLERIX
T 1.45ppb /R L7z, 7 4 70 = L&A LI X Tk, AKX TT 57 732 OPYLHE &
BIIRELBOT D ENTALNER ST, o, TOEBIT XTI RXUND MU RBEIZH KL
O, BERFLEL X CIR MR Kb T RBET A A N M AEO b ARk B Lz,
TXT HXOPULEEE, T A RBESREB X OO b AR R O HBEEED B B R
IR D ERRRAE T, FRBANCE D N REOBS RO b,

SR 1 7

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

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

MEFE4, : Paddy and Water Environment 11: 277-284

FATHE 2013 4F

W AIF7n7 ) FBIOT A 700N A P ROHRPERICEZDRECONTT AV
A—B—FHWTHAE LT, 22080 / ¥ 2 b2 RS & & OE KITHE L, IR, ¥ T,
PR A Fogk L7z, BHEEOKPRRREITZAIF 27 v Y FXTIE 1 H% TO0.0528ppm, #
RO7 4 7 m =V X T 6 B T 0. 0013ppm T o 7o, MifEHE & & (TR L, K
WiZA I 7Y RT88H, 74 7r=NTh54H Thol, K IBHBOEFRITaY
ha—NT63.6% AIX47u7) RXTI5.2%, 74 70= VKT THol, 134707
U FKIZBI 2 PRTay b= EERTHBIELS, 74 =V KIZBT S/ A b
R B DWRITEE TH o7,

SCERE 5 0 8
K AIF7u7Y) RBLOT 4 7 u = VEFRS & T 5 F i A & A o A b o A
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R OREEICRIT T A
FBHRIRORSE, SR, BAKE T, i GIER) B4, BRI, 3K, Francisco SANCHEZ-BAYO,

A —
MEREA - AARBEIESEE 380 101-107
FEATHE 2013 4F

B . R ARGBBEICOVWT, A3F a7 RET 4 TV EFE—EEH U7z FEBKE T 2 4/
A Lc, WELLEDLLDOKBIZENWTHEAHEKX &I R ARG o EEixb 7 <,
FrC7 4 7 a = VRO D N 7dso T, BRSO RIEREImERE L b — ' UNICA

IR L, 1~3 » ARRE CRERIRN & 20 LB ORI 2 FRER S,
FEMSHBAIN TIZ, 74 7= VRKICBWT 1B LY b 2 £ OREMSEOE/LNKE 2
S, ELLOELKTFNOGEENHERLIEOLICHLHEBEODEN ROz G, b
NEONBIT LTI HEPORENRESRET L LRI, ZOZLiE, A5
07l KRR 4 Fu= o HERE N Y IREICE 2 D EEEN R EEL L0 EREEZ TR LT
Do Flo, BIICHT 2EZ I TR, A IF 0T Y RLEXTIET AA b FrAR
BB L, 74 TR = VB CIERFICY a3 v Y a v b RS EERB I LT,

SCERE S 9
FE A X7 07) FRAR I OMH GEOEW A KBICALRT S KAERRICKITT B

FF . ABME, JEIWIEW], Thai Khanh Phong, Ji2#5H

MEREA © RIS HEY R 236 560 169-172

FEATAE : 2012 4F

MRS . KA L EROKAICB W TEKEEOHB L, KERR~OEELFE L, (I4 71
T RERGETOREE LC, BRENICHAE T2 H1EF . 3 X ORI A o JERIE & o 2 @
Y O 7 A el U dz, BN A B 7o B K R oD SR VX R A O B R A U2 < B R
TR MH T2 2 ENRENTz, 2RV BB 0 UhROBEL, FEHEFZ HV 72 WX T
IR T H AR RXICHEARTERS, W2 Bi% 21 B RKIEEWE WS BEWRE LT, —
7. HIEEANLER R C It K SASIERBRICHER Uiz, £/, JEHIILEE R CIIB M E % I i S
Nlmad A L1 g IR Ze EOITENRE DR O b=, SlAILEX CIEA b/ n-
72

RS 10

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

MiZE4 @ Tessa C. Van Dijk, Marja A. Van Staalduinen, Jeroen P. Van der Sluijs

%% : PLoS ONE 8: 62374

FEATH 2013

ME: A4 707 ) FEbobbI<HBEHINTVWIREDO—DT, #7420 L OHIIKT, 0D
BEIIKEEELZBZ TCND, T—FX—2AnL, 7 U FENO 3ESONKEDOA IFX 71
7 NREXR AWz, KEBFHESY OGA4 L &I, KEROT —X¥%2EA Lz, W7 —Xi%
AIF a7 Y) RERQELZAEO R 1 kAN THO BN 160 BUNOT IO T —# %%tk
SHTz, REORHEN TiX, A I ¥ 7 a7 RRE L BEFEHEBYOEYREITADBEZREH 57,
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HL~LrTid, gaxvefl, £/79A4 048, "=H, W/ mnvH, V7YV LHTADHAE
BRONST, WS OPOFETHRDOHEAN R oM olz, AT FI2iE, A IF 707 Y ROk
BHMEN 3 OH Y (<13 ng/l, <67 ng/l, 200 ng/1) . RIFEOMREZ Z OIEEICY TITDHD &
KAEMFHEDY A DL CHRETDDIIE, bo L bR LW (<13 ng/l) BEHUEEZDH
N,

RS ¢ 11

FE . TRTHRIMPDEEZ 57200 BEEMAEEEZRF OA 37 b

& LEEAT, ETER

MEFE4 : TOMBO 55: 1-12

FEATHE : 2013 4R

B 7R T AR OF LOEAICED DR OBUR N Lz, RHIR B & XK &5 2l 72
DIE 1990 R EITIRE V. FOBEEBUIHURIC L > TR WAL TICE THEHIAAL TV, fao
BHHICHASNIFZBE A IF 70 7Y RET 4T b BNPROEGFEREZELIETSED
EREBRTHEIDOIL, TOEFERBKTEBE LV Ialb—va VETARKHOBD N Z
ERELLSHMT A LD, R OEER &R I,

SRS 0 12
FE BRI L DA SRR AN O EEM B IRGEG DRHETEE S — AW EMEICEE LR
PR DIEY H—

FF R K, KAESE, HEA—

MERE4 © AARERRFAEE 631 193-206

FEATHE © 2013 4R

B BIEIIEMOME - IWEHEAO L THRERTRTH L —FH, i BEEEIcmT dtems
FRMEZ T2 Z LIXTERY, BARIZKBIT 2BTOREFRIT. BEEL Lo ERNFEERRO
HTHMM SN TEY, BE (EEBR) LUV TOFMTEEM LS TRy, BEICHTS Y
A7 FMIEINETICLRALNTE N, WINLMRARETH 7=, 2T, FEEMERD
BIGEbE oy ba— L boEE LTE S 25 FEMSIHBRENT N I, BE, £< 08l
THEHINLTWD, 22T, S%OEWHETMY A7 5L LT, ERNHEERR, B0
fi,. BLXOEBRAERCBIDIRME=4V v 7% 20y 7r— L LT, BEPEMICEN
FTHILEBRT D, FI0b, BIEDOAEREY R 7 ORAIEIC L D BERMEE YD R E N AR
W25 B2 5,

SCHRFE S 1 13

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

23 : Daisuke Hayasaka

MEFE4 : Journal of Pesticide Science 39: 172-173

FEATAE : 2014 4F
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il A 139.1°C logPow = -0.13 (25°C
" K AL AR B osren (2oC)
s AT CTHIRO =D WEATE | B 1.6 g/cm® (22°C)
2.7X10° Pa (20°C)
AREE VA iR 4.1X%10° L (25°C., pH7
K 6.6%10° Pa (25%C) IKVENR ng/L ( pHT)
R
225 (20°C ; pHI, 5) .
¥$% P 2.29—-3.08 H (REAFEFKBEILHE 59-79 H)
11QH(NT H7) (PR #Z MR . pHS. 25°C . 39.8W/m2., 300 —400nm)
A 53 R ’ P AR RYE | 4.4 MR GROTRFAB M 1.0 B)
1,253 H (20°C. pH7) e o
73 B (20°C. pHO) (PEE A K, 25°C, 47.9W/m2, 300—400nm)
G6H<mépﬁm 43 B GRORERABERE 1.0 A)
] P (B %K. pH7.7. 25°C. 49.4W/m2. 300—400nm)

[TERRE] =aF 7 Fral) U2 /EICEM L, Mo ER 2 E 55 E2 60T

W5,

[E8k] A TOPIEIERERIT 2000 4F, BFNTRIAI, ARFIAL KEEH . KA K O LR 23

b,

G 5] BMEwIT, f. MR, R B3R Wb, L FEHED. B, B 2. ha
ZAEDRD D, RBBATIER ONRIEMEICEIL, RERFE RIS L THREDH D,

[ (FBE%) ] 48 BEf] ECso (AMEIEVKIAE) A4 I =2>98,600pu g/L, =2 U B %)
H 35 u g/L

[ A B DO HER ]

200

150

100

HETE (tXIEk)

FTAFH L

2001 2004 2007

2010 2013

MR, TR (REEEAN AARESEHRS) T7 A MY L2 HHs & LT
BREREOHMREIC, ThThOBEEOF T A NSV LAEGHERERELLEERFLIELD

Hih o K EEEY OB ERT ISR D BB R R EOR EICET &R [F7 A 334 (BRER)
MBI N R Ty 7 (2016 MR : —MREEIEAN B AEDEBHS)
E LB BERFZEFT  Webkis-plus (bEWE T — & N—R)

AN (5
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CHyNH NO, [7>7] Ci11H15CIN4O2
; H .
N\

T VR (2470) " " Koc= 63.7 - 300 (25°C)
T
e Mk, MR (25C) HIRBRS Koc= 44.6 - 348 (25°C)
) o &)=/
Rl 82. 0% " logPow = —0. 66 (25%
i ¢ Koy ogbov (250
Wh AL 9 200°C THRED T ORI EARRE | BE 1.40 g/cm® (26°C)
ZERE 1.1X10° Pa (20°C) IRV iR S >5.9X10* pg/L (20°C)
2 PR A5
1,800 H (pH3, 25°C) 16.1 % (BEZEBE K, 25°C, 28W/nf,
kSR | 2,000 B (pH5, 25°C) AKH 3 iR 360-480nm)
1,500 H (pH7. 25°C) 24.0-36.2 4y (H#K, 25°C. 28W/mi,
69 H (pH9, 25°C) 360—-480nm)

[TEAERE] =7 7T v a ) U RRIER L, REERZENTEE25N1T
W5,

[E8k] AR TOPIEIGRIT 1995 4, WANIHA, KAl KESRH 5,

[ %) @HAED X, fR. B8, B, EEER8b 5, AT VI v~ B2 oWtk
ERICEHWERIEEA R L, BREBITHEANREEEZ R T2 L0006, EORHE D A DAL
HTHLERICHFETIERIHENRS D, AHY VAl H— 12— bl GRE LA A
RANC LT MENME N L2FERICOEmWEIRZ R L, S bIZ, HPBREFRDO~ ANE
TIUNZT, aFHATT LY, BALVEIZCLEBRDERITBDLND,

[FrE (F33ES) ] 48 BF[E ECso (RWEIFIKILE) 4422 2>99,900u g/L, == A U 714

110 1 g/L
[T E*DOHER]
—ZFUESL
200
< 150
+
X 100 SHRIT, (PSR (R
ol i HEBA R ARSBERS) (o
5 EB=TVET AEABES
0 ‘ ‘ : : ‘ ‘ LCET o M iIc, Th?
1996 1999 2002 2005 2008 2011 2014 NOEKD=F T LEHE
FE ERUMESHLELD

HU : KPEBVEY) D HEHE BT IL AR D R R EORE T 288 T=7 7 &) (BEEA)
BN R T v 7 (2016 4FERR : —fRAEMEAN  AAEYIE D S)
[E 7B BEF 72T Webkis-plus ({L#WE T — & _—R)
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JrxZ ) LESY—IL%R

1 J«470=)L

C
CN .
N [/3 73] Ci12H4Cl2FsN4OS
— \
N CF;
Ny
FsC—S§
T e
T FEmE, 5 230) b | 0 T 50 7 L T00 (#925°0)
“ PN RN Ko = 2700 — 7, 800 (9 20°C)
. TR =)
i 202.7 — 203.0° , logPow = 4.00(20°
”’m ¢ ko | oo (20C)
. 220°CL S5y iR O 7o & I E .
B “ibcukfﬂﬁ* = HAE AW TR A R BCF=321 (0.85u g/L)
™ e
HKEE 2X10°% Pa LT (25°C) R 1.7 g/cm® (20°C)
27 (pH5, 7, 25°C)
K53 fi i - IR IR VR FE 3.78X10° ug/L (20°C, pH6.6)
# 28 H (pH9, 25°C)
EaCE
K 4 i 3.6 el CRORARF KB CHRE 18 ERT)  (BREFREIE ., 25°C 464W/m?, 295-775nm)
7 021 B  CESEZABEHTE 089 H) (i E 2Kk, 25°C, 33.14W/m?, 300-400nm)
61 % (HA%/K, 25°C, 390W/m?, 300-800nm)

[VEHIEERE] INHIHEMRIGIEME THDLCABA (y-7 3 VFEER) ITIET L., MG EL2
EFLHLEEZIOLNTWD,

[&8k] AFTOPIEPEERIET 1996 45, ANTRIA K OKFF L H 5,

[ ] #AHEDIZ, M. B3R, EEEr1b5, B (BRO) BIOEMBIEHIH 503,
NEORBUIOCRCENNITH S, W NFIT E T @, BEAF O &% RN HHE o 3
HELEFRICODERSH Y | FRICBBRKNE 22 F T L TCHOENTEIRZHET 5,

[FM (FEES) ] 48 IE[H] ECso (BAMEEVKIATE) A4 IV 2 190 u g/, = A Y B4 H 0.24

gL
[T E*DHR ]
J470=)L
200
glw SHERIE, TEREEE (AR
&1m BA BARRBERS) Ckb T
M 4=V EEHRSE L TETE
i;’g 50 O RIC, TRENOEED 7
0 T (T EEAGHERE T T R
1996 1999 2002 2005 2008 2011 2014 Lt o
=

IS« K EBIRE O FEBG L IC4R D R GREIEEOREICET &R (70 7T r=1) (BREH)
RNV KT w7 (2016 40K« —AERIEAN B ARHEPBEHS)
[E ST BRBEHFZE AT Webkis-plus ({bZEME T — % X—R)
% R
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2 ITFJo—)

H30H20\ o
= N
sZ  on [4> 7] CisHsCloFsN4OS
HoN N,/N
Cl cl
CF3
s HEmR, R TR A5 R 5K K% = 54 - 160 (25°C)
=T Oy S 77 N == - 4| j_y 9 / ;—/1// _ [
il R 164. 5°C THr i D 7= O I E N HE KOy S logPow = 2.9(20°C)
. . . o BCFss =9.7 (0.0Img/L) . 9.3 (0. 1mg/L)
9 ).j—I"\ . P A Y (40 - »j"'_: o= N =Y
i 164. 5CTH RO 7= OWERRE | EWIRMGEME BCFk =8.92 (0. 01mg/L) . 10.24 (0. 1mg/L)
REE 9.1X10°8 Pa (25C) i 1.54 g/cm® (20°C)
8]
MoK 5 fi itk 3 (pH4, 5, 7. 25°C) TRV iR [ 9.2X10° pg/L (20°C)
121 A (pH9, 25°C)
2]
KA ENE | 6. 46 BRI (HITEFEXBEHE 2.0 B)  (BREEE K. pH5, 24-26°C, 730W/m?, 290-800nm)
0.2 H CERUEFARBCHRE 1.3 H) @HAEBKRK, 24.8-25.2°C, 765W/m?, 300-800nm)

[VEFARERS] Pl EA RS EME THHGABA (v-7 3 JEER) IC/EHA L. #iREE%EH
EFTHEEZLNTWD,

[B8k] AR TOYIEIEEIL 2005 4, BHNIHHF, K, KFnFlINH 5.

(2] M ED X, fe, Bl 550855, R~ EARKIL., MikRE Cofic
FDRENORMD AL EEEBIORHICEIVIEERRETLLEEZLND, HH T A A
VST 77 AVEICEWERERT, £ BEFEOAKY VRO — X — R LT
EZMEDNME T L ERICOEN R E2RT, RB. F— HEFRETIEHEOBRRELR S 5,

[ ()] 48 K ECso (BMEIEKILE) 44> 22>8,330u g/LL

[ E*OHEB ]

IF7O0—)L
200
glm SHMFTRIT,  THARSRENE ) (— LA
% 100 HARBISERR) < k5 =T 70— L%
b ARG LCET RO BT RIC, Zh
% 50 PROBEOTT T —LETEEREL
0 FEEAHLEZLD
2005 2008 2011 2014
FE

Hilh : KPEBAE OWEDT IR 5 BB RER A EOR BT 8k (=FFu—) (BREEA)
BN R Ty 7 (2016 4ERT : —fRAEFEAN B ARG 2
ESZERBERFZEFT  Webkis-plus ({bEWE T — & N—R)
% T VERR
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1 Zz=kraF#+> (MEP)

~ CHs .
LHSO\P/,S [75 7] CoH12NOsPS
AN
CH,O0 © NO,
BB OB R, PR "
AL B R OB ” i R USERET e Ki*e = 816—1, 935(25°C)
RIZB N
T RS o B ) =N/ B 5
Fl A R TR Ky B logPow = 3.43(20°C)
i AR 9 210°CHEE 2> & 53 iR A W At A -
RRE 1.57X10° Pa (25°C) R -
2
191-200 A (pH5. 25°C) s e
43 fiR VAR 1.90X 10" L (20%
TR 5 fi 14 180-186 B (pH7. 25°C) IR SR ) X10"pg/L - (20°C)
100-101 A (pH9, 25°C)

K HIE 43 fi :ﬁ;ﬁiﬁ? A (RAUERMKEEIE 0.7-1.1 A)  (BREZAE K, pH5.9. 442W/m?)

358 (GRUOREMABEMRE 2 A)  (GREEEIR. pHS. 35W/m*, >290nm)

[1EHHRE] B iENIcBW TS, AIF 7Y e al) a7 7 —E2Mm A%
T D,

[k ] AT oORERGEIT 1961 4, RFNIHA . Bk, AFRAlL 2LAL WA, =7
B, ~A4 70T vVEND D,

DA% ) AR, fh, 2. Mol M. B30, O, SORHME. EX. BIA. 25055,
ZHAAT, T T T LVEEZIICORFEHOERICK L TERBIRED 5,

[0 (HHE) ] 48 BFfH] ECso (MK ILTE) A4 I 2 4.5 g/L

[ fof ¥ D HERS ]

Jx=kOFA > (MEP)

2,500
~ 2,000
51,500 SCHHRERIT, TRIEE | (AL A
Z 1000 AAEMPIEHRS) Kb 7 == uF
og - . . e o 11
i A RAAHES & LTETREO M
7 °00 o, FNFEROBRED 7 2= huF A

0 EHRERLIMEEAGHLELD
1962 1972 1982 1992 2002 2012
FE

M BN FT w7 (2016 0K - —AFEFIEAN B ARREYE RS
[ENLEREEHFZEFT  Webkis-plus ((LH#WE T — ¥ _X— R)
BRI - BAERLFME (To=btnF Aty (E2/R) (201748 A BMELEZEE
% HIC R

b

)
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CH50
CH50

2 BAF7TT/ Y

CH;
[7>+5] Ci12H21N203PS

PN

~

P >~ CH

~ \‘O N)\CIII/ 3

CH;
ads . 3

Al - RK SEER, HHR ) T R E;;‘?gié}ioikﬁgi;?
B STOCCTHBMEE R > TVl dlll | &2 % ) —n )/ logPow = 3.42 (24C)

R RE Koy B AR %K
4 ST ECHMO =D WERE | Al BCFss= 78 (104 &/L)

= 65 (4ug/L)

ARRE 1.2X107 Pa (25°C) 5 1.1 g/cm® (20°C)

eS|

1.8 B (pH4, 25°C)

67.9 H (pH7. 25%C)
K 53 figg 44.7 A (pHY9, 25C) IRV SR 6.0X10* ug/L (22°C, pH7)

# 78 (pH5, 257C)

#1193 B (pH7. 25°C)

65 H (pH9, 25C)

B

8.0 H CRIEAFEFKRMEHA 23.1 H) (W H KK, pH7.4, 25°C. 32W/m?, 300 —400nm)
K o 53 Rk 7.9 B CREEZFKBEME 217 B)  (REEER. pH7. 25°C. 32W/m?, 300—400nm)

F40 B (PREARE K, 25C, 25.5W/m?, 310—400nm)

#18 H (BA%R/K, pH7.2, 25°C, 25.5W/m?, 310—400nm)

[TERHE] 7T Lra) vz 27 7 —BEEELET S,

[EdR] AR TORMEIEGERIE 1965 4, RANTA, RiAl KFIAlL AL WAL, ~A278en

TRNRBD D,

Do 5] eI, M. 58, B3, Wb, O, fEHMEY. X, BIA, 2520 H 5,
AP A < B R OV bR EAE L CHERT D, MALEZ= AT, oA
Ly NET VAR S, BRIEDRFH WO TR A OKEEHIZEY v 32
NAFEIZOIREZRT, I— N A — | RANCHEHIME L ooy~ m g a g cfkR

N &=Fo,

= 3L

H

z

JAX

[FMET— %] 48 Bi[f] ECso (RMEMEIKILE) A4 Y =2 0.232 4 g/l
[ & D HER ]

2,500
2,000
1,500
1,000
500

0

HfErE (tXIEkl)

1962

1972

1982 1992

FE

2002

2012

ST R, TERERERE)  (—MAEEEA
AR ER) ATV v a2A%
Bsr L LCELRBEOHMRIC, ThE
NOBRBEOXA TV ) VERRERLTZ
EazasLZbD

H K EEREY) O BCERS I ITAR 2 IR R O RE BT 2B (XA T2 v (BREEH)

BN R T vy

(2016 4FhR : —#ALFEAN  BARYIBE H)

[ENLBRBEF 72T Webkis-plus (bEWE T — ¥ X—R)
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3 YALI—F
H3CO\ //S [75+3] CsH1203NPS:
' /R
HCO  SCH,CONHCH,
S - B HEmER, FFRRRD THERERE | K% = 39 - 88(25°C)
_ F UK ) =)
ELYSN 47.5 - 49. 3% logPow = 0. 98 (25%
ﬂ ¢ kom0 @)
A 9 160°CTHRED 7= DMEREE | B 1.3 g/em® (20°C)
. 2.17X10™" Pa (20°C) — . .
RRUE 5.01X10- Pa (25C) TRV iRt 1.59X 107 u g/L (20°C)
e 3l 1
e 3l 1 175 HEL E (pH5 JRFFE@E R, 25°C,
156 H (pH5, 25°C) 820W/m?, 300-830nm)
VAN : 78 VAN vl
Tk 53 Rt 68 A (pH7. 25°C) ACTHEIIIE | 00 onr. 1 sk B Sk, 25°C.
4.4 H (pH9, 25°C) 26.6 W/m*> (300-400nm) K X 241W/m?
(300-800nm) )

[TERRE] T 2Fral) =277 —BiEtalET 2,

[#6k] A CTOXEIBERT 1961 4, WA, LHRH 5,

(%] EHEDIL. B8, B3R Wb, B, EEERH L, =W AAMTOE I FavH
BHIZHTAHENTIHFVELS WA, TT76Y, 3a,, IATT LY NE=p
EOWtHEERICIEE L L TREBERRA L L TR &2,

[FErE ()] 48 e[ ECso (RMElEVKPATE) A4 I ¥ = 2,000 1 g/L

[ Hifr & D HERS ]

2,500
2,000
1,500
1,000

500

HfErE (tXIEkl)

AT —F

I

0
1962

1982
FE

1972 1992

2002 2012

M R, TESREE)  (—MtbEEAN A
KRB IE ) [k D0 A b=— b 2HR
More LTEDREEOHMREIC, TAZho
BEOVA M- NEHAEEEZRULMEEA
HLzbo

Ml KEBEY OBERG IEICFR 5 RS EMAE RO EICE T 2ER VX bo— ] (BREEE)
BN KT v 7 (2016 R« —MHEME N B A5 EH2)
[ENLEREEHFZEFT  Webkis-plus ((LS#WE T — ¥ _X— R)

Z BT ER
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H—N\A—FrFHR

1 2x/7Ah)LT (BPMC)
Q

<
O——C——NHCH; [7>+3] C12H17NO2

CH——CHs

CHg

M- RE | MEEEK. DTRREER 00 | bHmagr | e P00 @F0)
Ko = 130-660 (20°C)
Al 31.4C i;;{;%”/ logPow = 2.67(25°C)
s 240°C T4y fif D 7= & JI & A hE wE 1.1 g/em® (20°C)
-3 o
KAE :gzizz i: Eigg; R VR E 1.2X10° pg/L (20C)
ok 1]
142 E (pH4, 25°C)
566 0 (pH7. 25°C)
120 (pH7, 50°C) 2
3.3 H  (pH7, 60°C) 60.5 A (RITHEF KB HE 168 B)
HNIK 53 fife e 1A (pH7, 70°C) K HIE 4y fi (FREEAK, 25°C, 765W/m*, 300-800nm)
18 H  (pH9, 20°C) 36.8 H (RILHEZF KW CHE 285 H)
7.8 H  (pH9. 25°C) (Wi A &K, 25°C, 765W/m*, 300-800nm)
6 H  (pH9, 30°C)
178 (pH9. 207C)
2.1 A  (pH10, 20°C)

[TEAf#E] 7Tz ) v X7 —EBEHEERETIIEEELZ LN TS,

[B8k] AR CoOYEIERIE 1968 4, WANIMAI, kiAl, A, ~1 7o 7wrfl, <A
JEHIN 8B 5,

(2] w@AEwIL, fh. &0 B, B3R, B, BR, Z283b 5, o« 3 anic
L CHBMICHRZRL, BEBITHEZAEL, A XA A 2VICHHEMNTH D, KIR
e CH MO T2 720,

[ (F3E) ] 48 K] ECso (AMEWFIKLE) 44 Y 2 10.2 4 g/L

[ E*OHEB ]

J2x/THILT
2,500
. 2,000
o 1500 WHHAR T, TRIEEN)  (CMREREEA
Z 1,000 AAMERS) X5 7= THNT
f‘iﬂ_ 500 BABRS & LT AT EED R, 7
H 0 NERNOBED T = ) T HINLTEHRE
G Az -
1969 1979 1989 1999 2009 RULfizaF LIz b0
FE

HUBR K PEBNVEY OB FE B 1L TR D BRI L EORE T 28R 7=/ 77 (BPMC) ) (BREH)
BHAY RT v 7 (2016 hR « —fAEEEAN AR EHS)
[E 7B BEF 72T Webkis-plus (L#WE T — & _—R)
v (55
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2 RUIFHANLT

O O
D/iLN’S-‘N/_\‘/lLGﬁ

¥y

[75F] C20Hs0N205S

S BR | MO GAIRIK, R T AE RS | KPP TRLETH Y HETRHE
il A W E A BE ii;é%g/ logPow = 4.22(25°C)
oy 00CTHMOELMERE | A | o o0 (06ne/l)
=61 (6.0pug/L)
7 poyicy 1.1 g/cem’ (20°C)
KRE <1X107° Pa (20°C)
ISR FE 7.74%X10° ug/L (20°C)
i 1]
0.87 e[ (pH4, 0°C)
0.48 ##f (pH4, 10°C)
0.7 £ (pHS, 25°C) 2 IR 4
41 [ (pH7, 25C) 153 e (BB RS K, 25°C. 600W/m?,
MoK 5 fi i 220 IEfH (pH7. 25°C) K HIE 5y i 1 290-800nm)
13.6 [l (pH7. 35°C) 15.6 A (A%, 25°C. 600W/m?, 290-800nm)
18 A (pH9, 25C) 9.3 W] (pH7 #EME K. 23°C. 120W/ni)
10 B (pH9, 257C)
4.4 0 (pHY, 35C)
4 R[] GREEAK, 23°C)

[TEABEIEDENE TOILR Y 7 U cEBshTEFval) v o 27 7 —BiEEZ2RES

HEEZLNTWND,
[ b ] AR T O RIEIERERIE 1986 4E, BANTKIA, ~ 4 7 o b F v LF R OESIEE N D 5,
(i H5] @ AEDIE, i, B, Wb, B, fEE, BASERH 5, KA X I XY T Ay,

AX RIS LY T,

A NAFHICK LEE AN TR EZEEL, 612,

FEDOIFIFAuT T IV T T ITLVERE LA A REHiEa T H2 Licx L
TRBIEEZ R TIRWER AR M EFT D, REBITIHEIIE < HLo < HEFR, K
HHEFEROBRICEL TWD,
[P (FEHE) ] 48 ] ECso (RMEIEIKFLE) A4 I 299 g/l

[ i &= D HER ]

2,500
2,000
1,500
1,000

500

HETE ( tIEkl)

NUITHINT

e

M ET, TR (—RAEEEA
AR ERR) IR DX 7TV T
BRI L L TEDREO MR, £
NENDOEEDOR L 7T WNVTEHRE
FLIEEGFLIZbD

1987

1992 1997
FE

2002

2007 2012

Hih  KEBIEY O W FEL LSRR D BB REEREOREICHT &R (T Ih0v7 ) (BREEE)
I BTy 7 (2016 (R - — M AL A B AR B 95 1 23)
[E ST BRBEHFZE AT Webkis-plus ({LZEME T — 4 X—R)

% HITHERR
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3  AJsNY L (NAC)

NHCH3

[75F] Ci2H1102:N

S HEHAR, KR ER= &N Y Koc= 183 - 596 (25°C)
) Fo B )=
Rl 138.0 0.2 C . logPow = 2.36 (23°C
B KB A ogPov (23%)
Wh AL 210 = 2°C %% 1.21 £ 0.1 g/em® (20°C)
REE 4.16 X107 Pa (23.5C) TRV iRt [ 1.129x10° pg/L (22°C)
. . R E]
SV + S
T;’jﬁﬁu(fi{ml@ 54.7 B (B, pH5. 25+1C,
MoK 5 fi it ’ b K oy iR 510. 5W/m?, 300-800nm)
11.6-13.2 H (pH7) . o . ‘
40 [ (B8R, 25+2°C, 402W/m?,
193-200 47 (pH9)
300-800nm)

(1] 72 Fral) o277 —BiEazEETL2LEXALNTND,

(58] AFTOREIEERIL 1960 4, BANIRIF, KFRH 5,

CEHSE] EMEwIE, Mk, R B, WHERH 5, #AAIE L TEMNT 2132, i
EN~DRBEBATVEEZ AT 2, RERLEHRREDNATFLAERLT 77 LR LI
Sh, PRBEHNTH D 0NEIB RV, £, MR ERER S L TOERLHY ., VA

CTOREA L LTRSS TND,
(FHAH) ] 48 Befi] ECso (BWMEEVKILTE) A4 I ¥ = 16.3 u g/L

(7

[ i &* D HER ]

2,500

N
o
o
o

’

1,500
1,000

HAETE (tX(Tkl)

500
0

V) | ANV

1962

1972 1982 1992

i

2002 2012

L REESNEY) OPF DG IR ISR 2 RSB GRRE AE O BB I BT 5 E R

BN KT v 7 (2016 4R :

AR B A B W)

E LB BERFZEFT  Webkis-plus (bEWE T — & N—R)
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A RE, TRREEER)  (—MHEEA
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FLXOA4 F&

1 I bz 7OvSR

0‘@ [/573] C2sH2s03

CH3
CQHEO@—m;O—CHZ
CH,

lt =] N :“‘ﬂ%
4% i) S)%ﬁg () . EAICHEER +HE SRS | Koc = 5, 778-4, 197,904 (22°C)
. Fu B ) —)
(=} E + [ — [
Al 37.4 *£0.1C KB logPow = 6.9 (20°C)
R 200°CCTHRD -, JIERHE B 1.172 g/cm® (20C)
AT 8.13X107Pa (25°CH#a%) IRV iR S 22.5u g/l (20°C)
TR
e ] 2B (WEB KK
SN NIWANY 7Y
MRTIREYE | ey b (ot 5. 7. 9, 25%C) AHEDIE | 00 n (aBEEA)
(25°C., 16.9W/m?, 310-400nm)

[ VEFIHEAS ] it il SR B~ DR IS L D i U BB BRI L 0 R R &2 EHES 2 L B A D
nTnb,

[B4%] AFBTOREEERIL 1987 45, WANIKA, KAl Afngl, wLAL WH, ~127adh
TRNADBD D,
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