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Spinetoram is a new chemical in the spinosyn class of insecticides. It is a semi-synthetic spinosyn discovered
in modification studies of fermenting substances of Saccharopolyspora spinosa by Dow AgroSciences LLC.

Spinetoram has good insecticidal properties such as broad insecticidal spectrum, rapid action and short pre-
harvest interval. Sumitomo Chemical Co., Ltd. started its development in Japan from 2005. Its formulated prod-
ucts, DIANA® SC, DIANA® WDG and STOUT® DANTOTSU® DIANA® box granule, have been registered

since March 2011.

Its insecticidal properties, the best application timing for the control of cabbage insect pests and the safety as-

sessment of spinetoram are introduced in this paper.
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Common name

IUPAC name

Molecular formula
Molecular weight
Appearance

Log Pow
Solubility in water
Vapor pressure

o
nQ

spinetoram-J

spinetoram

<spinetoram-J>
(1S,2R,5R,7R,9R,10S,14R,15S,195)-7-(6-deoxy-3-O-ethyl- =
2,4-di-O-methyl-a-L-mannopyranosyloxy)-15-[ (2R,5S,6R)- =

5-(dimethylamino) tetrahydro-6-methylpyran-2-yloxy]-19-ethyl- =

14-methyl-20-oxatetracyclo[10.10.0.0210.059]docosa-11-ene- =
13,21-dione

C42H69NO10

748.02

‘White powder

4.09+0.16 (pH7)

10 mg/L (20°C)

5.3x10°Pa (20°C)

BN Chemical and physical properties of spinetoram

1IN Insecticidal activity of spinetoram on major pests

0~ "0

spinetoram-L

<spinetoram-L>
(15,2S,5R,785,95,10S,14R,155,195)-7-(6-deoxy-3-O-ethyl- =
2,4-di-O-methyl-a-L-mannopyranosyloxy)-15-[ (2R,5S,6R)- =
5-(dimethylamino)tetrahydro-6-methylpyran-2-yloxy]-19-ethyl- =
4,14-dimethyl-20-oxatetracyclo[10.10.0.0210,059] docosa- =
3,11-diene-13,21-dione
C43H69NO10
760.03
White-Yellow solid
4.49+0.09 (pH7)
31.9 mg/L (20°C)
2.1x105Pa (20°C)

Order Pests Crops Methods  Observation LCs0
Name Scientific Name Growth Stage (ppm)
Diamondback moth  Plutella xylostella 3rd instar larva Cabbage  dipping (leaf) 4DAT* 0.01ppm
Common cutworm Spodoptera litura 3rd instar larva Cabbage  dipping (leaf) 4DAT 1.17ppm
Common white Pieris rapae crucivora mid instar larva Cabbage  dipping (leaf) 4DAT 0.02ppm
Cotton bollworm Helicoverpa armigera 3rd instar larva Cabbage  dipping (leaf) 4DAT 0.08ppm
Lepidoptera  Cabbage looper Trichoplusia ni 3rd instar larva Cabbage  dipping (leaf) 4DAT 0.01ppm
Smaller tea tortrix Adoxophyes honmai mid instar larva Tea dipping (leaf) 10DAT 0.94ppm
Oriental tea tortrix Homona magnanima 3rd instar larva Tea dipping (leaf) 4DAT 0.87ppm
Summer fruit tortrix ~ Adoxophyes orana fasciata 3rd instar larva Apple forliar spray 4DAT 0.11ppm
Rice leafroller Cnaphalocrocis medinalis late instar larva Rice dipping (leaf) 4DAT 0.06ppm
Melon thrips Thrips palmi adult Cucumber  dipping (leaf) 3DAT 0.019ppm
Thysanoptera . . . . o
Yellow tea thrips Scirtothrips dorsalis adult Tea dipping (leaf) 3DAT 0.038ppm
Order Pests Crops Methods  Observation Mortality
Name Scientific Name Growth Stage
Diptera Tomato leafminer Liriomyza sativae early instar larva  Cucumber  dipping (leaf) 3DAT  23ppm:100%
Pea leafminer Liriomyza huidobrensis early instar larva  Cucumber  dipping (leaf) 3DAT  23ppm:100%
Hemiptera fvvgiztﬁ)yp ((l)ot;lott(;pe Q Bemisia tabaci first instar nymph ~ Cabbage (lea?gzpilrrllfec H 4DAT  47ppm: 98%

* Days after treatment
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Postsynaptic membrane Activated

AChﬂ*‘ GABA Receptor spinetoram receptor
Axon Py Dendrite

Nicotinic Ach Receptor

Presynaptic
membrane

* Ach: acetylcholine

BT Mode of action of spinetoram

® Excitatory * '®‘@ ‘Abnormal
‘neurotransmission neurotransmission
% * s

En3 (Fig.3).

k., HEEHMER FoBirba—F—v g v
Pibk % Fhi 3 2 B213. AL T A LML —TIC
DEEND A ) KO AR, iy — 7
BHEENBHEAI DO —F - 3 VAEEfET B T L
RT3,

3. BFEIEMMERICHT 53R

fifi % OFHUZ TN T IBOREAFIHEAN R4 2 Jpu k.
ThbBEZUOE TR N TED, 2R T
LTS MAFABRH TR HU o U CPiBRah R 2 i
FTHIE, BRI UL, ERPIE AR S AW L,
WEBEOE RHES G THEELARA Y b e kb, 22
T, G VAL FF o AREEA - AR E L 2 a4
FANZR U TP %783 2 5 97 Plutella xylostella. 1%
Cxrrva5aAs K- U7 3 FENCH L CEPiE%
INTF v /A H 2 F VN FAdoxophyes honmai s 5T
SR & G U 72

ZOME, ThoDOERIZHLTAEL b T A0E
WRHE AR T Z L MR S (Fig.4). AE X b
7 L3 FR OB AN 2 Ptk AR Hc s L
TE, AR ChsrEeEL LN,

4. HREBPEE S LOEEWFHIzR

2R b7 LOFRITET 5 RFBEE 12D\ T
aAFHEHNCGREE L2, AYE P T LA L 7% v
ANYIEIZ TS HIRABETI L2 2 A, AL 21
FATEIOEIE (hEEIR) 258D 5. 2 DF%EPeH»
IZHICR D Z Lagis ez (Fig.5). 7=, [AkD
FETIF HGHIZ K B EFEFHIORE, HPerIc

—. Acetylcholinesterase (AChE) inhibitors : Carbamates (1A), Organophosphates (1B)
—. GABA-gated chloride channel antagonists : Phenylpyrazoles (2B)
—. Sodium channel modulators : Pyrethroids, Pyrethrins (3A)
—-——. Nicotinic acetylcholine receptor (nAChR) agonists : Neonicotinoids (4A)
—. Nicotinic acetylcholine receptor (nAChR) allosteric activators : Spinosyns (5)
—. Selective homopteran feeding blockers : pymetrozine (9B), flonicamid (9C)
—. Nicotinic acetylcholine receptor (nAChR) channel blockers : Nereistoxin analogues (14)

—O Mitochondrial complex I electron transport Inhibitors : METI acaricides and insecticides (21A)

Energy . . e
-_ —O Mitochondrial complex III electron transport inhibitors (21)

BGEEEN Major MoA of insecticides

—O Mitochondrial complex II electron transport inhibitors : Beta-ketonitrile derivatives (25)

—O Juvenile hormone mimics : pyriproxyfen (7C)

rfgl;fl‘:tti}(: 0 —O Inhibitors of chitin biosynthesis : Benzoylureas (15), buprofezin (16)
—O Ecdysone receptor agonists : Diacylhydrazines (18)
' Microbial disruptors of insect midgut membranes : BT (11)
‘ Ryanodine receptor modulators : Diamides (28)

Source : IRAC MoA Classification ver.7.16
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M Susceptive strain
[7] Resistant strain

Mortality (%)
Mortality (%)

spinetoram acephate permethrin chlorfluazuron

spinetoram tebufenozide  flubendiamide
47ppm 500ppm 100ppm 25ppm 47ppm 200ppm 100ppm
Insect : Diamondback moth (Plutella xylostella) Insect :Smaller tea tortrix (Adoxophyes honmat)

Plant : Cabbage
Method : feeding leaves dipped into diluted
solution of insecticide

Plant :Tea
Method : feeding leaves dipped into diluted
solution of insecticide

Insecticidal activity on lepidopteran insects resistant to various insecticides

100
” ["] poisoned
. = B dead
s S 60
=y 2z
S g
[=] =]
= =
20
0
2 4 6 8 24 2 4 6 8 24
hours after treatment hours after treatment
spinetoram 47ppm chlorfenapyr 50ppm
Insect : Diamondback moth (Plutella xylostella)
Plant : Cabbage

Method : feeding leaves dipped into diluted solution of insecticide

m Rapid action of spinetoram on Plutella xylostella

Feeding damage

spinetoram 47ppm

chlorfenapyr 50ppm Untreated Check
Insect : Diamondback moth (Plutella xylostella)
Plant : Cabbage
Method : feeding leaves dipped into diluted solution of insecticide

Observation: 24 hours after treatment

m Suppression of feeding damage of Plutella xylostella

BEMPIET 2 Z LB SN, mORFIRRIER 2
Ry oz (Fig. 6).

PlED &S5z, 283 b7 2130 I3 R %2 7881
L. 22O EEHHIRIR 2R T Z e o DR
OB CTHMGIERARYEEZHE L TWELEE A%,
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1101328 Insecticidal activity of spinetoram on variou growth stage

Mortality (%)

Pests Larva?
Egg? Adultd
&8 1st instar 3rd instar last instar® .
Diamondback moth® 882 100 100 100
(Plutella xylostella) ’
. 5
Summer fruit tortrix 93.1 100 100 100

(Adoxophes orana fasciata)

a) applied spinetoram 47ppm
b) applied spinetoram 25ppm

1) dipped eggs into diluted water of spinetoram for 10 sec.
2) feeding leaves dipped into diluted solution of spinetoram for 60 sec.
3) foliar spray or dry film method

4) Diamondback moth : 4th instar, Summer fruit tortrix : 5th instar

F72, NTHEHRD L~ FNES Y INI Liriomyza sati-
vaelZx U Cid, #Hish R f K ORI L TEO R
WEERT 2 E BRI N T 5,

TEMOEFEBIGIZ BT, £ DA, BHROE
BAT—VOERMEELTVEN, ZAEL T LIE
MAVEE 27—V OFRUIEGORHR 2787729,
FE G CENZDIBRIR AR T Z LNk &%
Abhs,

6. 1ERRERE

— R A DA RS A3 DR NIZHLD JA &
NHRIEIE, FHRIRRICEEMNE U AR50 ik
DU Fo ThgEE ##l-> TERMORET 2HAE. A
RS I U 7Y 2 B O3 8 LIRPIZID 3A &
NAMR D2 BIEAET Do EAEAIE IS & > TR )
RERNTIANS [ 81, B k- TRER
ZONTEEFNT [fRe] eI,

A% b T LADOEHRIRIZDONWT, NAEYI Y
Spodoptera litura% FI\ N Tiklie 2 L 7=R5 R, B, &
FOWTNOIERFRIE T E IR % I 5 T & 23R
&N/ (Table3), ZORMEN S, ZE A b 7 LnvdH
HICHERBE SN G TE, AU P TLAMRELT
WATEM A FERAEETIEEN ARSI e NTE S
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1R Dietary and contact toxicity of spinetoram

. LCso0 (ppm)
Chemicals ; . .
Dietary toxicity?  Contact toxicity?
spinetoram 1.92 3.65
Pest : Common cutworm (Spodoptera litura)

Crop :Cabbage
Method : 1) feeding leaves dipped into diluted solution of
spinetoram
2) Insect body dipping

7. WEYEICHTEBITHE
TEIDIZIRIZ & 5 T, BERIZOBIER A 020 D B

BIIZHEAIR DI L, BUL 7RI D0
Lt nd 5h, BBRAOGE T2 [HEED 6 FEHEAN
AT MR GREN) | #F Lo, Bidis 28
BT TEENZYBRIRBIFTE S,
FrRNVOERZFICAE R P T LAELNBL, HER
R L 722 | Y 3 b oS ad 5 380 A ST L
TAER, EOBRREESRD 6, 2AE X b T AR
EhSERITHIT L CWB Z EMER N (Fig. 7).

Mortality (%)

Treated Non-treated
surface surface

Insect : Common Cutworm (Spodoptera litura)

Plant : Cabbage

Method : painting diluted solution of spinetoram (47ppm)
on one surface of leaf with the brush

)

W)
5mje
)

Translaminar movement

Non-treated ﬁ Insect

surface \ /

h
Treated — C .
ross-section
surface
@ of leaf

Non-translaminar movement

0

Translaminar activity of spinetoram on
cabbage
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Aug.

September

October November

late early mid.

late

early early mid. | late

Trans-planting
|

mid. | late

Harvesting

Lepidoptera

Cabbage webworm
(Hellulla undalis)
Common white

(Pieris rapae)

Common cutworm
(Spodoptera litura)

Loopers

(Autographa nigrisigna etc.)
Cotton bollworm

(Helicoverpa armigera)

Thysanoptera

Onion thrips
(Thrips tabaci)

_ Infestaion timing of insect pests

PBEEEEN  Infestation timing of insect pests on cabbage in autumn

% Control

11

spinetoram emamecnnbenzoate flubendiamide chlorantranlhprole
47ppm Sppm 100ppm 25ppm

.m Efficacy against Hellulla undalis on
cabbage by foliar spray

ZO &S IZHiA ORET 24T SEMAEIC T
WL TR EEZLNE AL b T AAIDEATR %

BEL T30, AFER L SREROFEAEDOBRIX
F IR D H B2 S ICBAE ISR L Tl D, IS
Ko TR A TH 5728, BUIZ Fo Tt & 7x
KD ICHEBIEL TS REIZH 5,

B - R} - 2

1. WHIEMSH
(1) Z2tkaet, sk f &k OH RS R AR

2R b7 LFR, 25% AKMIA] (WDG) . 11.7% AKFI
Al (SC) KU0.5% KA D ZVERET. FEf. WA

BRIV T, BHETEICE S 2 WIXERE A #HME
RoFRBUZ A< BEREROTNE G52 572, HIC

10

% Control

- L

phenthoate
500ppm

spinetoram
47ppm

acetamiprid
100ppm

tolfenpyrad
75ppm

IR Efficacy against Thrips tabaci on cabbage
by foliar spray

KT BRI T BE» SEETH -7, FEI
FTHHFMEIEAE R b7 AFATITRRD 5 g, 25% K
A, 11.7% KHIF R 00.5% KA TR 2 B TH -
2o AE R b5 AFKIZLLNAY: (Local Lymph Node
Assay ; JafTY) v SEIREEAER) T8 B AR A
U728, 25% AR, 11.7 % AKHIA] K 0°0.5 % K Al
LLNA: & %\ idBuehlerii Tl Tdh »7- (Table 4) .

(2) B, 12PN R O TR E N

Ty b, YOA A XERGRE, SO
FIEMERBROFER (Table 5). AY 4 b 7 LK EKTE
#5323 L ) VIBERE L E 2 5N B HEFIEZROB N
Btazelaft, v a7 7 — 9 —HEREROEHE ) V3
HSE OB CRE 67z, —fRIIZ Y VIREHEIS
% 22t S MR DO BERERR T A 55 76 9 % TREMEIZ (R <‘:
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1L Acute toxicity summary of spinetoram

FRBBHAZAER IS L (T4T7F

r) DEAFE

spinetoram

spinetoram 25%WDG

spinetoram 11.7%SC

spinetoram 0.5%GR

Test type
Acute oral (LDs0)
Acute dermal (LDs0)

Inhalation (L.Cs0)

Eye irritation
Skin irritation

Skin sensitization

> 5000 mg/kg (rat)
> 5000 mg/kg (rat)
5500 mg/m3 of air (rat)

(4-hour, nose only exposure)

Minimally irritant (rabbit)
Non-irritant (rabbit)
Weak sensitizer (mouse)

> 5000 mg/kg (rat)
> 5000 mg/kg (rat)

Mildly irritant (rabbit)
Minimally irritant (rabbit)
Non-sensitizer (mouse)

> 5000 mg/kg (rat)
> 5000 mg/kg (rat)

Mildly irritant (rabbit)
Minimally irritant (rabbit)
Non-sensitizer (mouse)

> 2000 mg/kg (rat)
> 2000 mg/kg (rat)

Minimally irritant (rabbit)
Minimally irritant (rabbit)
Non-sensitizer (guinea pig)

1R Subacute and chronic toxicity summary of spinetoram

Species Administration route and duration Dose (ppm) NOAEL (mg/kg/day)
Rat Oral (in diet), 13 weeks 120, 500, 1000, 2000, 4000 Male: 32.4 (500ppm)
Female: 9.5 (120ppm)
Male: 10.8 (250ppm)
Rat Oral (in diet), 24 months 50, 250, 500, 750 Female: 13.2 (250ppm)
No carcinogenicity
L Male: 5.73 (150ppm)
Dog Oral (in diet), 13 weeks 150, 300, 900 Female: 4.97 (150ppm)
. Male: 2.96 (100ppm)
D Oral (in diet), 12 th 50, 100, 200
o8 ral (in diet), 12 months B Female: 2.49 (100ppm)
Male: 18.8 (150ppm)
Mouse Oral (in diet), 18 months 25, 80, 150, 300 Female: 23.9 (150ppm)

No carcinogenicity

1LY Developmental and reproductive toxicity summary of spinetoram

Study Species Administration route and duration Dose (mg/kg/day) NOAEL (mg/kg/day)
Systemic NOAEL: 100
Oral Maternal
Rat ral (gavage) . 30, 100, 300 aterna Developmental NOAEL: 300
Days 6-20 of gestation
Developmental Fetal 300
toxicity Systemic NOAEL: 10
Rabbit Oral (gavage) 2.5, 10, 60 Maternal 1y elopmental NOAEL: 60
Days 7-27 of gestation
Fetal 60
Two-generation Parental Systemic NOAEL: 10
reproductive Rat Oral (in diet) 3,10,75 Reproductive NOAEL: 10
toxicity Offsprings Systemic NOAEL: 10
FEZoNTHD, kb 2 IR DR 2 B S (3) A:hw - FEAEHE

23DTEBENEEZ N, TOM, EREAZEM. #
JEZEVE, B R OIS 26 5 A8 & iz, BARSAZEE
FEHE TR S NIRRT ORMAZLTH D Eib)
WREICR B2 5.2 5 Z &3 o7z, 7z, MBS
mﬂii“(w&)Bhfcﬁft’C&ﬂ) PEBERE S 2R 55

3R 55Tz, BIMLIFHAMEZL AT, 25
>|f EDEULIZRRY S r o7z, A X TR S N7IAE
% EGIRREDE(II O AN HELZ TIEEL, —
EROFEREIVN i 5L TH 72, 720 7o PRV
VU A TR Sk s 57,

FRAEFE 2012

7 v b ROY ¥ & o2 d AT B

IR LTRSS Sk 572, T b EHW
7oA EBGERRER Clk, —AR B E AR R 5 h

T3 ic’“%i%@&f“ﬂtﬁﬂ%@”&%ﬁﬁ\ Ya B DAAE
FL N, HRBIEC O L R EIRAD G580 5h iz,
— AR EEIE K OV O MM R 3§ 810 mg/kg/
HTd& -7 (Table6).

(4) FhiErEE

7 v b & o7 gt etk el ke 1R o8
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1L EVA] Neurotoxicity summary of spinetoram

Species Administration route and duration Dose NOAEL (mg/kg/day)
Rat Acute oral (gavage) 200, 630, 2000 (mg/kg/day) >2000 mg/kg/day
Rat Oral (in diet), 12 months 50, 250, 500, 750 (ppm) Male: 36.7 (750ppm)

Female: 44.3 (750ppm)

1S Mutagenicity summary of spinetoram

Study Study design Results

S. typhimurium TA98, TA100,

TA1535 and TA1537

-/+S9 mix: 1.00 — 5000 ug/plate Negative
E. coli WP2uvrA

-/+S9 mix: 33.3 — 5000 pg/plate

Reverse mutation
(Ames test)

Chinese hamster ovary cells

Gene mutation X Negative
-/+S9 mix: 10 - 320 ug/mL
In vitro chromosomal Rat lymphocytes .
. . Negative
aberration -/+S9 mix: 10 — 80 pg/mL
. CD-1 mice .
Micronucleus Negative

500, 1000, 2000 mg/kg

R EE MR T, W SRR e A A
R 6Nk h -7 (Table 7).

(5) E{REM

A3 F T AR KO KGR % F O 718 g2 R LR
BR, F v A4 =— X428 =PRI 2 F o 72
{BTZRE AR, 5 v M) VSERE RO 72in vitrod
AARILHE R K O 7 2 & O 22/ GERER 2 T2k L 7=
MR, WIThaMETH -7 (Table 8),

2. B - EHLH
(1) B

UCTHEH L 7= A% b T LJRUAE R b T AL,
BOKG35L 7y MANTHES 2N W TS
AT 205, RIS & TR A I HE
MXFT Uy ARNANOFRE Y - BRI 3 a7,
AEZ LT LJRUAE R b T AL T EREHE .
BULEM DO 2 F X VfasitThd D, BULEYIDON-
A F A, O-BizF b, Bk, Kigfbickn4r
7RI D o 8 FF v RIEAE SRR b7z, KR
BHANEZZEX T LIJRVAER T LLDT
Mz B RAIBINEIL, ZhZFN71% K T75% T
H o7z,

2) = 5 1R8

UCHIERA & F W CARREO R 26 (L & 2,
B, DAZTKUKGE TR#ARBEET 7224,
FTHOEMZBNTE A S b 7 20REHRIISIZIE

12

[T, N A F A, NokL Ik EO~vr a3
A FEBOREE IR I OREEhsLE25
nhr’z,

3. REEHRUVKE

(1) Kz 5531

UCTHFE L 722 S b 5 AJE 232X 5 4L
\3pH 58 T O#EME R H TR EETH D . pH 9Dl
Werh TN X F LI & 0 X, Z O3k
(25C) 13 A F b T AJTIRAEIEL BHARET
HotzMN, AR T ALTIHIAHTH 72, F 7=,
UC-Z2¥x + 7 L0 (pH7) KUHARK (pH
8.5) HTORRIINEIGHZ L DFE LRt X h, N
X F )AL, forosamineid sy DJiiHE, ~ 2 a5 4 FEOD
B & O BB DRNE RN 2 S Tz, R X
U HARKRBPTOR R R0 28D KE
FelrsifE) &, ZhFh220 KU094H (AEX b T
&), 0.99H K U050H (RE R M AL Tho,

(2) tsERIzI T B RGH

UCTHREZR L2 ZE X b7 ARV AR b7 4-Li
RPN S T T 2hF il (25°C) 193H
T 0456 H T L. NJBE X F b, LR~ o
A KV CONDIEREALIZ K 0 R R S 7z, IR
FHERIZ B W TEUC-ZE X b T 213 [RAIBED R % 4%
TR, 2ol (25C) 3. 8~29H
(Z¥X b T4 RUS~17TH (A¥X FF4L) T
Hotz, 7z, UC-AE X b T a0 LHEERM DR
TGS K DI X, 7 O REIRE (E#40
JEIZB 2 H ORI 13116H (R T A4
J) BRUI8H (AR FF 4L Thot,

(3) tHEpk

Sl A (BN 1) ROFRREME L (e hEsgE 1)
DOKHEIHIZ Z E 3 b 5 £0.5% ki % 5kg/10 aD#ElE
TR I IRKE R L 72 & 2 A, ik
TR 130.441~1.35mg/kg TH D . I FIIHIZ1~95
HTdh -7, 72, kilkt (BE L) ROJRME L
(b)) MBI Z Y% b F £11.7% AH710>1000
57 B %300 L/10 aD #EIA TRt L7 & 2 A,
TR R 130.394~0.576 mg/kg TH V. I
HIZ9~14H0TdH - 7=,
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(4) TR

Ju4 v )y eIREERAE S L IR 22 R
b T ADOARRKFEGA R CHIIE U 72 72 RS 1R
KFroc(ads) 132290 mL/g (Z ¥ % t 7 4-]). 2690 mL/g
(ZEX T 4L) THOH, HIEHTORBEITIEIK
WwWe#Ezohi,

(5) 7Kgk

2 I b T L0.5%KiA %50 /4 (1kg/10a) Dl
A CHBRLEL 22 KRG &2 ML 72KH 7 4 > 2 —
A—12BWT, AR T LD EE THRA LD
B E BITERRA (0.0010 mg/L) KiliTdh - 72,

(6) fEprskd

2 ¥ 3 b T LH11.7% K FF 250005 AL . 300
L/10 a#EA T, KIS L 728 Z A, FH5 iR
& DI IE1.26 ppm T d - 72, [6FHUE & 200~300
L/10an#EA T, bw b, I=bv b, &9, F4N
V. VAZA, V=T VAR, HITEFE, RERTNS
N2 7 HEREC2MALEE L 72 & Z A, ER R O
=fE130.05~4.30 ppmTH 572, AL T L25%7K
A1 D 500045 75 B % 300~500 L/10 aD#EAE T, D A
Z. BARZUKUS IZ7HRE T2 L 728 Z A,
YA B R IR T O dr i 13 8 PR (0.02 ppm) A i ~
0.14 ppmTdH 572, AE X I 7 £0.5% kil %50 g/ 5

FRBRHINAER NS L (T« T7Fe) ORESHE

(1kg/10a) CTHERAF A 1T A, KK
CFb 5 & & EEREA (0.02 ppm) KiiiTH - 72,

(7) %IEsR

Z¥ 3 b7 L05%KiA1%50 g/F (1kg/10a) TH
B RTLEE U 7= KRR 2 3355 L 22 KO B%IEm & LTE0
TAROCINERRIGE L2 A, AR+ 7 505
IREE M EMC B TR A (0.02 ppm) Al T
Hotm. £12AER N T L11.7% KM D250045 75
Wi %300 L/10 ad AT, 7HRHFE C2MELEE L 72 b <
FREEHEIROBRIEE LTHhAR KT Z w0 S D &2k L
722 A, AR T LDORHIRE IWIEMIZ BT
EEER (0.02ppm) KiiiTdh - 72,

4. FENEYICHT IEE
KEEEIRE, I Vo8, . KGR, RIS
% RS R & Table 912249 L 72,

(1) ZKEEEpRE 3§ % 2

ZEFR I LFROT A, FF IV YT RO
OB (LCso/ECs0) 1. £ h Zh3.9,
>317KU1.060 mg/LTh 72, £/ AR LT 4
25% K FAI T O & 3 AN 1 2 2 h24, >24 % 19
mg/L. ZE 3 I T A11.7% KFA TIX100, >54 K%
530 mg/L. Z ¥ % b T £40.5% K FTid>1000, >1000
KU>1000 mg/LTH 72, T EDMITFSEH» 67

1L Eco-toxicological summary of spinetoram on non-target organisms

Test substance Test species

Test type Results

spinetoram Aquatic organisms Carp
Daphnia magna
Green alga*!

Acute (96 hr) LCs0 = 3.9 mg/L
Acute (48 hr) ECs0>3.17 mg/L
Acute (72 hr) ErCs0 = 1.060 mg/L

Honeybee Apis mellifera Acute contact (48 hr) LDso = 24.8 ng/bee
Bird Bobwhite quail Acute oral LDso > 2250 mg/kg
spinetoram Aquatic organisms Carp Acute (96 hr) LCs0 =24 mg/L
25%WDG Daphnia magna Acute (48 hr) ECs0 > 24 mg/L
Green alga*! Acute (72 hr) ErCs0 =19 mg/L
Honeybee Apis mellifera Residual toxicity test*2 < 3 days
Silkworm Bombyx mori Residual toxicity test*3 <31 days
spinetoram Aquatic organisms Carp Acute (96 hr) LCs0 =100 mg/L
11.7%SC Daphnia magna Acute (48 hr) ECs0 > 54 mg/L
Green alga*! Acute (72 hr) ErCs0 = 530 mg/L
Honeybee Apis mellifera Residual toxicity test*4 <7 days
Natural enemy insects Paederus fuscipes (adult) Acute contact (48 hr) mortality 0% (at 50 mg a.i./L)

Harmonia axyridis (larvae)
Chrysoperla carnea (larvae)

Acute contact (48 hr)
Acute contact (96 hr)

mortality 3.3% (at 50 mg a.i./L)
mortality 10% (at 50 mg a.i./L)

spinetoram Aquatic organisms Carp
0.5%GR Daphnia magna
Green alga*!

Acute (96 hr)
Acute (48 hr)
Acute (72 hr)

LCs0 > 1000 mg/L
ECs0 > 1000 mg/L
ErCs0 > 1000 mg/L

*1: Pseudokirchneriella subcapitata

*2: Potted Catharanthus roseus plant sprayed with 50 mg a.i./L solution and aged under outdoor condition

*3: Mulberry plant sprayed with 50 mg a.i./L solution

*4: Potted strawberry plant sprayed with 50 mg a.i./L solution and aged in greenhouse

FRAEFE 2012
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BENBZEBREOKDOERE LD E7IEm<. AL b
7 LA DOKPEFHEYNIZ RITTHREIR N EEZ OGNS,

(2) IYNF, B OKBEHITNT 2 2%

ZER T LFERDO YA T IV NFITIS T B
5 ToOR2MEEMM (LDso) (3R IEYEIZ & B L
248 ng/VHTdH - 72 & DD, FEBEL I T OWEFE O lhE
Pz ARE U, A4 ZRERUL B OREYIA & HT ) 725557
FRERIZ 30T BIRTEIIRIZ3~TH AN IR T h - 72,
F 72, BEORBRERIC I 2R EHENIE31IH N T
Hotr, RBHRIZBIL TR, 7HNT Y HENEH
VR, FITFV Y, Y oA ruwy)
RO HREIZ0~10% ThH 72, ThEDT
EMS, EHHATOAE R b T LD IYNF, &, K

1ELIENDN Domestic registration of spinetoram 11.7% SC

R HIC RIF TR EE L5 N5,

(3) BMHIIxd B

Z¥X NI AFEROT ) vy X5 I2ET B 2t
1355 < RO 5T O LDsof 13> 2250 mg/kg T d - 7z,
ZDZENS, FEHATOAE R b7 LD BHIZKIF
MERENEEZ OGNS,

PLbE&D, 2¥ % b7 23784 2 2t
PHICS . RIS D72 THEIL 72 & LT 388 -
A S VB 2 & KRN D BB R O
LEAOND, Tz BREUPTORE), JEEREYNC
g 2 BRI D W TR LA TH 5 &
HEibhb,

Target Crops Target Pests Dilution rate

Spray volume PHI* Maximum number  Application
(L/10a) of applications*? method

Common cutworm

Tomato Cotton bollworm
Leafminer flies

Grape tomato
P Whiteflies

Thrips
Whiteflies

Common cutworm
Egg plant Cotton bollworm

Thrips

Leafminer flies

Diamondback moth

Common white

Cabbage webworm
Common cutworm
Cabbage Cabbage armyworm
Loopers
Cotton bollworm
Thrips
Thrips
Welsh onion Beet armyworm
Stone leek leafminer

Leafminer flies

Lettuce

Cotton bollworm
Leaf lettuce

Common cutworm
Thrips
Common cutworm

Strawberry

Yellow tea thrips
Smaller tea tortrix
Oriental tea tortrix
Tea leafroller
Mugwort looper
Camellia spiny whitefly
Thrips

Cotton bollworm
Leafminer flies

Cotton bollworm

Tea

Chrysanthemum

Ornamentals
(not included chrysanthemum) Leafminer flies

100 ~ 300 1 day 2

Foliar spray

200 ~ 400 7 day 1

100 ~ 300 — 2

Registration situation as of February 22nd, 2012
*1 Pre-harvesting interval *2 per one cropping period

14
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1L ENER  Domestic registration of spinetoram 25% WDG

Spray volume

*1
(L/10a) PHI

Target Crops Target Pests Dilution rate

Maximum number  Application

of applications*? method

Apple leafminer
Fruits moth
Apple Tortrix
Mugwort looper
Woolly worm

Fruits moth
Peach leafminer
Tortrix

Pear Fruits moth

Peach

Pear psyllid

200 ~ 700 1 day 2 Foliar spray

Registration situation as of March 7th, 2012
*1 Pre-harvesting interval *2 per one year

1N PE Domestic registration of spinetoram 0.5% - clothianidin 0.8% - isotianil 2.0% GR

T (C T ¢ pests & di Application Anplication timi Maximum number Anplicati thod
arget Crops arget pests & diseases weight pplication timing of applications* pplication metho
Blast
Bacterial leaf blight
Bacterial grain rot
Brown spot
Rice leaf beetle
. Three days before Drop granule
rice Planthoppers . .
. 50g/box transplanting 1 uniformly from above
(nursery box) Green rice leafhopper i R
~ Transplanting in a nursery box

Rice skipper

Green rice caterpillar
Rice stem borer

Rice leafroller

Rice water weevil

Registration situation as of March 7th, 2012
* per one cropping preiod

AER b7 LFIOEFRNE (201230 7HEIAE) (3.
Table 10,11,120D# D Tdh 5,

S, vV -F0nZA- 3 X n-7aya) — -
ZEOE AV TITI—xay - FwIHD - 7m%h
X TAINTHA - BES - hAZXD-BH3ES - ¢
Ld - X2V Th—N) —ADOEHEK % TE
LCHD, EHEROI AL PEL TS,

BhUIC

ZER T LIF, FavHERICNATT Y IV
¥, NEZUNTHEB IO Y T Ik ClRANE
BRI Ui R 2 RS 2 720, (E 04 B
B2 B W CTIRAE S 2 80 I E A =R APk &
BZLNTRETH B, £7-. WWHERTEEH H %8 < .
EIOWEE BN Z B2 ER 6, BRIZEST
HHLRLT <. REMORENEER K OWER I

FRAEFE 2012

RELEMTZSEDEHFL TS,
SHROERIZHT2->TE. AHOFFREEZE»L., %
HWIKOMViBREHIZEbE - LT sfin 2Ll Tn
EQRH

HEF

AR b T LHIORFEICY 725 T (EEIEANH AR
Vit . 2 fF oM AT BIE AN K ORabiz i =
K 7s & ORRBRAFZERBED J7 % 12 & 0 FAPEREM AR
RELDITWE E VNI LITEEHTI L]
12, SR sIEhix JHRE L JHilE T BRI L 720,

51 A 3CHk
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