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Applied Development of a Novel Fungicide

Isotianil (STOUT®)

Sumitomo Chemical Co., Ltd.
Health & Crop Sciences Research Laboratory
Masaomi OGawa
Atsushi Kapowak1
Environmental Health Science Laboratory

Tomoya YAMADA

Orie KapoOKA

Isotianil (STOUT®) is a novel fungicide which induces systemic acquired resistance in plants. It has excellent
preventive effects at low dosages against rice blast which is one of the most serious diseases in rice. We started a
study on its mixture formulation in 2005 with our insecticide, clothianidin, and in May 2010 acquired pesticide
registration approval for Stout® Dantotsu® box granule and Stout® Dantotsu® box granule 08 which have excellent
efficacy against rice pests and leaf blast in paddy fields. Its low phytotoxicity to rice provides us with a wide range
of application timing from seeding to transplanting. These properties enable rice farmers to distribute work and to
improve work efficiency. The basic property of efficacy against rice blast, granule formulation properties, and

safety evaluations on animals and the environment of isotianil are reviewed in this report.

L BHIC

BKPEOREIZBE T, W& B (Magnaporthe
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L. 5 HECIOREEOR RS ER 243
B RFEREHID PR XN T E 200, TN 5 HEANIE KD
PERIZHE S MR R FEORN AL T b, Z
D7z, FHENOEZEN S PIREHEZR ST, F1
WP (4 %) IZEGHESEDIME (systemic acquired re-
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TS 5,

FFEDRE

4V F7 =) (isotianil) (X, KAV - Bayer AG (¥
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Kb bmDa Z0530k <. ZELViIREIRE
WTdZLAEEE LT\,

[]Inoculation 1 day after foliar spray
[ Inoculation 5 days after foliar spray
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Plant: Rice plant (2-3 leaf stage) cv. Koshihikari

Rice plants were inoculated with a spore suspension of M. grisea
1 or 5 days after foliar spray. Disease area was observed 7 days
after inoculation.
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Common name : isotianil

IUPAC name : 3,4-dichloro-2’-cyano-1,2-thiazole-5-carboxanilide
Molecular formula : C11H5CI2N30S

Molecular weight : 298.15

Appearance : White powder

LogPow : 2.96 (25°C)

Solubility in water : 0.5 mg/L (20°C)

Vapor pressure : 2.36x10-"Pa (25°C)

B Chemical and physical properties of
isotianil

{ERHME

A ) F T =)L in vitro THE & W 72ERBR 12360 CL
A 20E BRI, RN R & 060 & 3 D RECRIRE F
KOS9 2 PR E AR S L2 > 7 (Table 1) .
LA L, Ry b I KOMERRERC W Tid, A %
T2 Z LIk > TINORFITHIBRAIR AR L7229
(Table 2), BfiiABRIZIH T, 4 VF 7 =6 1
H# & 0 & 5HBERO G 2P RIEE <. RO
HKBEFCITEKHAIBELEZ 5h 7229 (Fig. 2).
AV F 7 ZVRBNE, W& BIREEREO A IZED S
T A AEGNOMYIIRFRD TR R TH 5 ) K
FITF—¥, T2V TIZVUTVEZT YT -,
FFF—YEMEITE X729 (Table 3)., EIxT L
L O & % 1A, WRKY45% Ihs & % h55E
PRI E(E 285 Z L S oD H 5,
DEDZ EnS, 4 9F7 ZLORENRIEREE
RV IR S A TH B & B A bz,

[J Inoculation 5 days after foliar spray
B Inoculation 10 days after foliar spray
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Plant: Rice plant (2-3 leaf stage) cv. Koshihikari

Rice plants were inoculated with a spore suspension of M. grisea
5 or 10 days after foliar spray. Disease area was observed 7 days
after inoculation.

BT Efficacy against leaf blast on rice by foliar spray/Pot test 3

(C) Pesticide Science Society of Japan, reproduced with the permission. (Further reproduction is prohibited without permission.)
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HBRWSBBBBRE AV F T IV (A2 ba) OB

1L N Antimicrobial spectrum

Filamentous fungus

Antifungal activity

Bacteria

Antibacterial activity

Alternaria mali
Aspergillus niger

Botrytis cinerea

Gibberella zeae
Phytophthora cryptogea
Magnaporthe grisea
Pythium aphanidermatum
Rhizoctonia solani
Septoria tritici

Ustilago avenae

Acidovorax avenae avenae

Burkholderia glumae

Clavibacter michiganensis michiganensis
Erwinia carotovora carotovora
Pseudomonas aeruginosa

Pseudomonas syringae pv. lachlymans
Xanthomonas campestris

Xanthomonas campestris pv. citri
Xanthomonas campestris pv. pruni
Xanthomonas oryzae pv. oryzae

Bacteria were incubated on potato dextrose agar containing isotianil at 500
ppm and incubated for 2 days. The diameter of colony was measured and
an antibacterial activity was evaluated.

Spore suspension of fungi except for hyphal fragments of P. cryptogea, P.
aphanidermatum or R.solani was inoculated to potato dextrose broth
containing isotianil at 0.1-100 ppm. Two days after incubation, light
transmittance of the medium was measured for evaluation of antifungal
activity.

Efficacy +++:100-80% control -:50% >

++:79-70% +:69-50% (Virus: 69-20%)

11573 Efficacy against plant diseases

(C) Pesticide Science Society of Japan, reproduced with the permission. (Further reproduction is prohibited without permission.)

Target crops Target Diseases Pathogen Efficacy
Rice Rice blast Magnaporthe grisea 4+
Sheath blight Rhizoctonia solani -
Bacterial leaf blight Xanthomonas. oryzae pv. oryzae 4+
Brown spot Cochliobolus miyabeanus -
Seedling blight Rhizopus chinensis -
Wheat Powdery mildew Blumeria graminis f.sp tritici 4+
Yellow spot Pyrenophora tritici-repentis -
Potato Late blight Phytophthora infestans -
Cucumber Downy mildew Pseudoperonospora cubensis -
Anthracnose Colletotrichum orbiculare 4+
Bacterial spot Pseudomonas syringae pv. lachlymans +++
Pumpkin Powdery mildew Sphaerotheca fuliginea ++
Strawberry Anthracnose Glomerella cingulata ++
Powdery mildew Sphaerotheca aphanis +
Eggplant Powdery mildew Sphaerotheca fuliginea +
Tomato Powdery mildew Oidiopsis sicula +
Late bligth Phytophthora infestans +
Soybean Purple stain Cercospora kikuchii -
Chinese cabbage Alternaria leaf spot Alternaria brassicae ++
Bacterial soft rot Erwinia carotovora subsp. carotovora -
Citrus Melanose Diaporthe citri -
Tobacco Spotted wilt TSWYV (tomato spotted wilt virus) +
Foliar spray to a plant in a pot or a field. ~Spray concentration : 100-250ppm
Efficacy +++:100-80% control ++:79-70% +:69-50% (Virus:69-20%) —:50% >
Effect of isotianil and pathogen infection on enzyme activities
Chemicals _ With/without - POX* LOX PPO PAL CHT
inoculation of M. grisea
isotianil No - Tt -
Yes - 1ttt - - -
probenazole No - - 1t -
Yes - - -
untreated Yes - - ¥ -
Ratio to untreated and no-inoculation control <0.5; %, 0.5~1.9;—-, 2~3.9; @, 4~7.9; %, 8<; 4%

* POX: Peroxidase, LOX: Lipoxygenase, PPO : Polyphenol oxidase, PAL:Phenylalanine ammonia-lyase, CHT : Chitinase

Isotianil was mixed with water culture medium at 5 ppm.
A spore suspension of M. grisea was sprayed to the foliage of rice 5 days after application.
Leaves were collected and assess enzyme activity over time.
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1. BEETEVHBRYREEHI
BHABHOBSER v BRIk, A VFT=0L
DHENE BITHT B BibRah R A AP RN MGT L 72
FER. HAIIATY 72 0 OB /A 0.5~2.0g ai.,”
A (B HR200 7 10a 5T 10~40g ai.10a) TEE
TEOREPR P TERAE A 12.0g ai. /58 (Al : 240g
ai./10a) LRIFOVBRIRE/R L7 (Fig. 3). FH
Bhfilzdst) 2R Tid. 4 v F7 =)L 1.0~15gai.”
FOE MAFMAIC X 0. ORI S HC T EA A
(12g ai./Fi) ELFEEOENENS BPERIRER L 7=
(Fig. 4) .

Mean * SE (n=5)
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80 %j
60
40
20
0

0.2%Granule  1%Granule 2%Granule 4%Granule | 24%Granule
(0.1g a.i./box) (0.5g a.i./box) (1.0g ai./box) (2.0g a.i./box)|(12.0g a.i./box)

% Protection

isotianil probenazole
(Transplanting) (Transplanting)

BEEEN  Efficacy against leaf blast on rice in pots

100 - Mean + SE (n=5)

i

60

40 +

% Protection

20

1%Granule 2%Granule 3%Granule 24%Granule
(0.5g a.i./box)  (1.0g a.i./box)  (1.5g a.i./box) | (12.0g a.i./box)
isotianil probenazole
(Transplanting) (Transplanting)

B Efficacy against leaf blast on rice in paddy
field 3

(C) Pesticide Science Society of Japan, reproduced with
the permission. (Further reproduction is prohibited
without permission.)

BIfE, MEBG N4V F7 ZANL, BAHR
W72 ) DA K EA 20~30g ai.10aTH 5 D3t
L. EEYIMSEAITH 2 TaxFy—, F7Y
= TIEZ N Zh100~240g a.i.10a, 120~180g
ai/ 10aTH b, ZDXHIZ, 4V F7 IR
TENZFEOE BPRIRZ R LR, BB
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FHROSBEPBRE AV FT7 IV (RE77 ba) OEIH

DEAFBPRAFFNZ LR TH 0D,

2. BEWEREICKICFIRE

BITE, BAZEANERD 5T 3 % < OKFRAALEE A,
HRE 2 RIBE O BT (EREORR /RS, RiFx . HEie
BHE, P —RHMEAWEOX VT F VA B
FRAHO KSR A L) TORELSBULT I L %
HIIZ, 2 OWLFE A 2 ek DR 3 H il 5> & fk b
B B VISR FERFUBEAJLR S WA HIAICH 5, 14V F
T ZNAZDONWTE, ThH % < O RIS HE TR
<. BEMEY HALFRZIN A, RFEREE LAl fRFE R
Ot Rt - B R X 2 ONWT
MG 2 A 728558, WP RO HEIZ BT EWN
NG BIRIRERT Z ALK 572 (Fig.
5, %72, HHUBMP I OB FOLEFIZE
WEAE RITTZ e, —BAICRRRERNTA & FhE Y
H & TOMRAWELEIE TR E 20, 97 h
DHIZHEGTELEDEEZ TS, £/, WHET
(IRRREAESE & [RlRE LS H ARG 23 AT RE & 7 B R s
L O A = — K DFFE - LilidhTsh, Th
O iSO & D, —HEORBFEERE RO T
AL TREE 2 0. KiRZE A THEA XN S 0,

100 ¢ Mean =+ SE (n=3)

80
60 -

40

% Protection

20 |

Mixture with Mixture with At the time At the time of
cover soil bed soil of seeding  Transplanting

BEEEN Efficacy of isotianil against leaf blast with
different application timings

3. BiRHIROREM

WEBHRORAL, SPER GRRER, BRI
KRR A L) ICKRESEAHENS, EWEHD
RIREIIZ K DAV FT7 2V ORRPEL SN D0
P EMGEY 5 728, [HSRERIC KD ESE L ENE S
PIEREDROBASRIZ DN THRET 21T 5 72, A 30 H D
A 2 UZ1x 102 5 1x 105 mL D & 5 fla 1
IR EFEE L RR, AV F 7 2L S h e
A A TR & & IS8R5 72 O OFBEEAM < 1]
S, BRI X e (Fig. 6). & 7=,



FHRNE BREABRF AV FT IV (X277 ba) ORHE

20084F-22 5 2009 F 122 F TEEE 7z 4 v F 7 =Uk; SIZDRED S EREDONTHORIHEB I N TR
AN B 2 ReldAs ek BR D 7 — & b4 % &, ALi Lo L7=3EO G BPIRAIR R ST % (Fig. 7).
HE2 S SN E TORBGRER & 0 FEREE, FEAEIRELEE & INHORRED, A VF7Id0nE BIRORAERE
MIckES EGIND 2w, BELEHENE B
01 4 1410t poresimL BAREHTBHAITH D LEL BN,
= 16 @ 1x105 spores/mL
g 4. BHREROREHM
g7 07 VBB, 2RO B B REEE O
S 8y WIZK D, A4 X OETEREBIRIA R B 720, 2
Sl o 0 o L XN B MR ROBIEIR IR kO k& < B,
P o o U LA B, 200844 520094422013 C A AN
isotianil  probenazole  thiadinil untreated BITHE X A v F 7 ZIURANZ B 2 Rl
clothianidin fipronil fipronil control N ‘
The number above each bar indicates the protection value URORTRA 5 3, AHFINT, PRI S & |- b
b TENGENE SPBRIRBF oD 2 L5
BEEMN Efficacy against leaf blast with different meoTn3 (Fig.8), HoT. AVFTZLEH

inoculation pressure

Application at the time of seeding (50g/box) Application at the time of transplanting (50g/box)
2008~2009 2008~2009
100 ﬁ% 100 —@
A
80 2 80 %_
= e
S 60 = § 60
S J
& g0 &40
=x =x
20 20
0 0
Low Moderate High Very high Low Moderate High  Very high

Disease severity Disease severity

[ isotianil2% GR (at the time of seeding or transplanting)
/\ probenazole - fipronil GR (at the time of transplanting)
A\ probenazole - fipronil GR10H (at the time of seeding)
A\ probenazole - fipronil GR6 (at the time of seeding)

The contour in each graph is bivariate density ellipse (p=0.95).
All statistical analyses were carried out with JMP software
version 5.0.1] (SAS Institute, Tokyo, Japan).

Efficacy against leaf blast on rice after transplanting to the paddy field
(Efficacy and disease severities of untreated control)

Application at the time of seeding (50g/box) Application at the time of transplanting (50g/box)
2008~2009 2008~2009

100 @—% 100
B

o = N
-,% 60 AN A g 60
3] 3]
& &
E 40 E 40
= =

20 20

0 ‘ j ‘ ‘ ‘ 0 . . . . .
40 50 60 70 80 90 100 40 50 60 70 80 9 100

Days after transplanting Days after transplanting

[0 isotianil2% GR (at the time of seeding or transplanting)
/\ probenazole - fipronil GR (at the time of transplanting)
A probenazole - fipronil GR6 (at the time of seeding)

The contour in each graph is bivariate density ellipse (p=0.95).
All statistical analyses were carried out with JMP software
version 5.0.1] (SAS Institute, Tokyo, Japan).

.m Long-lasting efficacy against leaf blast on rice after transplanting to the paddy field.
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HIRLEE U 728558, lHOW e BIFEAEFTH UL,
HAZTZWMU T, B0 g 5 ORRGUYHE 2 12T /35—
THVBRIROFHMEA H B e DEHELEN S,

5 1T 2REM

A ] & % REAT O R BRI A LA
WS U 22 GA oM e UE R FIicknW T,
MEOEAR BRI A L OFEEG| TR $Z LN
HohTna,

A F 7 ZIUF20034F5 5 20104 D SERIZE D . {F
KALZE M) BEXONSA T L0y TH A T Z () O
FTE < DL ARE LR ERBR A MAERTE
7zo FHWEE (Iveh), voeh), hELIED
) FEREE (XA I Mg Obh I, 8T
vy %) LM, BRI 22 H Tk
(F—LEH., gy 2y —)LER %), EEHE ST
RN EAl (Faras X - FFV Y =y ZESE,
FI T L R IVKHIAN ) ROWEFLERA] (R 3
LARRIEL X L - TPNARIA] %) & ORR F721d
DEAWE 2 &, fli4 OZFIZOWTRET 2D ER L 72
FEH. MR & 0 15 5 RERERIZRD 5 huk
»57:0-9 (Table 4) ., FilZ# LR HIHAE, EH D
WERS L, B X7z K5 BREIR 2SR Hh
LZENHEN. ZDLIELHIZENTEA XDEH
¥o K ORI B EI3E0 5 Lk, 20034F-74 52006
FF TR TIT > 72, RHFROREL PR L 7=%0F
TONEMEICINTE, BN AR Ehzd
BHEENTOE2, WTNORERIZIW T & MAPEX
EINRICH BB bR h 5729,

6. WHEBRUNDA XEBREICHT BPHER3IR
4V F 7 ZITEENE Xanthomonas campestris
Pv. oryzae) . Z FIERWEE (Cochliobolus miyabeanus)
12K BRI, & AR  (Pseudomonas glumae)
2R L TIE % < DIGaRERISE 2 & 0 PRI RS 8% 4

1ELI S Phytotoxicity on rice plant

HBRWS BRI AV FTZIL (RE77 ba) OB

1EL S Efficacy of isotianil against diseases on rice

Target Diseases Efficacy Developmental status
Bacterial leaf blight Excellent I(Ql\e/g ;tleg;ego 10)

Helminthosporium blight Registered
(Panicle) Good-Excellent 1.0 10, 2010)
Bacterial grain rot Registered
(P.glumac) Good-Excellent \oy 10, 2010)
Bacterial seedling rot

(P.glumae) Good Under evaluation
Bacterial seedling blight Good Under evaluation
Bacterial palea browning Good Under evaluation
Bacterial foot rot Poor None

Sheath blight Poor None

G LT3, KAIOREYIRFAPIAEERIIZ. 2
NHRFOM, & ARHMERTIC & 2 EIEHOE. Mk
ER  (Pseudomonas plantarii) ¥ & W FHE LR
(Erwinia herbicola) 75 & OEEFLERNTH L ALEMN T 64
T AME RIS LT R AR L, B
KIZINT 7=FiREMa 2 T2 (Table 5).

7. BEBICRETIVHERICHTIHE
BEHICRAET 208 BRI, FEHEEOR S
BB K A EOE BT I TS, R
PEPMEAEANIIRAIVLEE A & K e DT A R B
THETIZHHAEST R ZEAMOENTNS, £ VF
7 L AR L 22555, ZhoHHHOWE S
FEIHR L TR O L & 3 ICHRRSI R A RBIL .
Z OFERE 1 IAF O REYIRFEY A EANZI3E 2 8 D
D, vradxy b RMIREAlZ E OHupPiERANC
13%% (Fig. 9. Fig.10), #t-> T, HHTOVWE 5
WP 2 7201213, OFFEHOMIE. @R L
TSV T O/, OEAEDFE, OF MR
IZEENNY 2R Z ORI RGLR & 7 5 #EE R
RAERE L ENWZ ENEETH 5 10,

Results of several trials

Chemicals Application Application Nursery box Paddy field
timing weight Germination Foliage Root growth Foliage
50g/b -1 - - -
. Sowing*?2 g/box
isotianil 100g/box - - -~ -~
2% granule 50g/box -
Transplanting g/ Not Tested
100g/box -~
*1 —: No phytotoxicity, +:Slight phytotoxicity, +:Severe
Rice cultivar : Koshihikari, Hinohikari, Kinuhikari, Nihonbare, Akitakomachi
Bed soil : zeolite soil, biwako-baido2, Nobateron, Inaho-baido, Honen-baido, Biosumi
Seeding : Nursery box, Nursery box on a tray filled with water, rock wool used as a bed soil, Karukaru-new-line

Additional treatment : Seed treatment (Prochloraz - oxolinic acid, Ipconazole-C, Benomyl - thiuram)
: Soil drench in a nursery box (Benomyl, Benomyl - TPN, Hymexazol - metalaxyl)

*2 Application at the time of seeding before cover with soil, Mixture with bed soil, Mixture with cover soil

FRIEZ 2011-1



FROSBRBER AV FT IV (R27 be) DRFE

100 - . — ~1100
1 Protection (%) —
-eo- Diseased plants (%)
80 - 4 80
=}
)
S 60 1 60
L P
=
Ay 40+ 4 40
=
L
20 - 420
° — 1 /
0 L : : —g : 0
isotianil  isotianil probenazole thiadinil diclocymet ipconazole Untreated
clothianidin ~ fipronil ~ fipronil ~ fipronil ~ copper  control
hydroxide

. . (f%200,24hr.)
Application weight : 50g/box

BEEEEN  Efficacy against seed-borne leaf blast in
nursery box

[ Inoculation 1 week after seeding
@ Inoculation 2 weeks after seeding
m Inoculation 3 weeks after seeding

100

80 -

60 +

40 +

% Protection

20 +

thiadinil
fipronil

isotianil
clothianidin

isotianil diclocymet

fipronil

probenazole
fipronil

Application weight : 50g/box

IEPEIN Efficacy against leaf blast in nursery box
with an application at the time of seeding

8. BLWHEBICKHT HRRE

WENTFERE U 73R () sk USsA v ay 7
YA LA (M) 12 K BHENEER I K ORERTIE A H Ak
Pzt EfE R R E R 2 R 20, 4V F

Application at the time of seeding (50g/box)

2009
100
m /a0 5
80
~§ 60 m B
2
£ 40 o~
20

0 70 80 90 100 110 120 130
Days after transplanting
The contour in each graph is bivariate density ellipse (p=0.95).

All statistical analyses were carried out with JMP software
version 5.0.1] (SAS Institute, Tokyo, Japan).

Diseased plants (%)

T 2V % B8 7 REYIIR Y I A E AN, g B
For BRI R AR 1S A0 2 USRI
N TR EIESIMEEEO R0 2l Tk vz
EHERI XD, 200991250 L 724 v F 7 =)URIANIZEY
T 5 R ERER ORI R A R BRD . 4 VFT7=LD
FAFRIZ & 0 % < OFRERGI TR R 257280 5 hTn
BH ZHUFEEO S BPBRIC K D RO A i &
BIAERIZKDEONIRTH B LHfEE Shb, 1V
F7 = RN BRI A R RUEES 5 Z 212k,
B BPIRER R 5hz (Fig. 11), N
& 5% < FAE U AR RIS 2 © ORI O TR
WAAREZ L 55205, S HBORNEL L25
Behdd, ZOREEAIE. g baRETS
AL ORISR ETH B EEZ 551,

ERARE EERTE

2B bRV bYe (A VFTZN20% -7 aF 7T
=V V15%) HRAlB L2 4y beX Y M Ye (4 Y
FTZN20% -7 aFT =V 0.8%) FkiAI08 D FH
AL i & fdi )5k % Table 6. Table 71278 L 72,
BARRAOTEHTH S 22y bad v b Vel
Wik, £V MYe (ZuF7=v U10.19) OERD
ENZED 287 be v b VekikiAlE 22 ok Y
MY eRRIAI08 DT A B . xR & e B HEIC KL
DN TE B, 12201045 H19 H ) T a2k
BEk (50g B, RMENE LR~ fMSH) 45
U 7=%%. 20104E5 H20H £+ 1 BIIEESIC & 0 . [H
F1THI0H T T R E L D4k o & OB RT OB
LA (RL - B WO BE RIS L, mife
SIZAKREDO X ERETH 508 bR, AR KO
IR T B A RIS, FERERTA & BRI T O &

Application at the time of seeding (50g/box)

2009
100
A A
A A
80 A
A
g 60
B AN
g \ A A A/
& 40
=S
20

0 s s s s s
70 80 90 100 110 120 130
Days after transplanting

[ isotianil 2%GR

[0 isotianil GR + Foliar spray

/\ probenazole 24% or 20%GR

A\ probenazole GR + Foliar spray

m Efficacy against panicle blast with nursery box application and foliar spray
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HBRWS BRI AV FTZIL (RE77 ba) OB

1NN Directions for use (isotinil 2.0% - clothianidin 1.5%GR)

Target Target Application Application Number of Application
crops Pests & Diseases weight timing application method
rice blast
. . Sowing Drop granule uniformly
bacterial leaf blight N . K
. . (before cover with a soil) ~ from above in a nursery
rice water weevil R
i Transplanting box
rice leaf beetle
. planthoppers
rice

green rice leafhopper 50g/box 1 Mixture with bed soil or

(nursery box)
green rice caterpillar

rice stem borer

rice leafminer

Before Sowing

cover soil in a nursery box.

Three days before Drop granule uniformly
transplanting ~ from above in a nursery
Transplanting box

Registration situation as of Nov. 10, 2010.

1ELIEYA Directions for use (isotinil 2.0% - clothianidin 0.8%GR08)

Target Target Spray Application Number of Application
crops Pests & Diseases volume timing application method
rice blast Sowing Drop granule uniformly
bacterial leaf blight (before cover with a soil) ~ from above in a nursery

rice

(nursery box) rice water weevil 50g/box

rice leaf beetle
planthoppers

Transplanting 1 box

Mixture with bed soil or

Before Sowing

cover soil in a nursery box.

Registration situation as of Nov. 10, 2010.

ORI HETH O, EERHNC B D & ¢
N AR R & RS 5,

Wi, PR OREYIR IR SR O ik, FRRERT
726 Mk A £ COMBIZE CRADMHEHTE 3418 C
DHITH Y. BIEEOE I - hFEIZEHCcE 5 &
EiTW5,

A - KA

1. 9MFE

4V F 7 ZVFIROFNKSE. 57 AIZ0DSERA
I, BEMICK - 72 M=) L) Vg (500
500 : 1) AFWAHks a~< 2T 7 — NEREEHEE T
RIS K M c& 5. 72, BB OARMMIE,
RUH T LEHCBHRk O~ b7 T 7HEHIZXD 5
M n[EETdH 5.

2. A

WOFBENZBT 5K » M, #EICk 514 2 DiFh
REFNOWBEFNNC K > THFEZ ShEEFEET S
728, KPR L TEROIRAZL Ly, RS
RIOKAIE§2Z 8, BRO, ik GFEFEOH RO
G Cdh BIFRRIFLPI 0T E, 4 R L Tieatt
AE<. Ho. BRIAOF & H{R T % 2 8UA1R0R 2
BELTRANL T2 Z L Th 72, ThEIZDNTE,
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FEEREEMBC LB 22 ) —= v il 2 FEfE L. b
L7-MERe 2 A 2 8AIN G AL 52 &N TE, E
7oy BN U7 00)5 BN O EARAF R BN A ERR L 72
EZ A, ARGy, PR L S ICEAWZ Ebh >
77 I, A VFTZNITONTUL, KIS BRI
MENZ &b, ) - EFE B JOEER 2 ZE L.
Bam I L2 D&E WS Z L& L,
TELBEHC BV TE, RIS EETE 280G
OY 2 %ML B2 ENEETIIH S5, 56N 78E
HETHEE LIREEE T8O THITUT A S0,
SIaBH L 72500 AN SR 6 5 PR R &
L, HEfEEONY B v ERERZ T 6 h 5, Fkis
F. FHORROBEIC X > TR drEay, FT
< EE S dtud, WIROMEEE AT r—2 8
H5, FMEOLEAZ. »2HEL EORKEFEN
HILR7-H OV AR TZ 200, a4 V5
LA, ZHUTMA T, moS—2o8lEEHEZ Lk
HMEZMHE T ADBELR D B, ThEDRIA 6, S
BN TORBIE L ZE QUL 50720, FHSRD
HIRERES 2 Z EnEBEE 55, SRIFIR L 22FRHA
AU LERNIC X DELE LT3 0T, KRR OHIH,
Frz, BROBRALEATEXL23D5L 55K 5128
BTUY AT LT 50 ERH D, 2HFF TS, DT
Jit FHF B O3 T DWW THEIH S 5, ARRRFIRIA OB
i3, Fig. 120X 512, 30cmx60cm OFE i FilZ 50g D
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FHROSBEPBRE AV FT7 IV (RE77 ba) OEIH

SEBU I % HIRE A P B ISP 2 DA TH S, L
HLUENL, P~KBBRRIZE > TUIBE~ B TH
OBEWRNCAPIT 2 05823% O, FHAE 2 B EEO 2T
IO CEIEI & &£ 5. Fig. 1312, 4 E BRI
KBy B FEIEE LG H AR Lz, BHif%E
GHEEPGRA L, N, KA, hEsg, A, R,
OSSO ANTHEMATEKT 5. B i
WERICHEA X, BREGIC 2 Y- R a3, A
200~15004, BTty 1 §BHZENTE S, Fig. 14
120 —MRICEE T Bk w2 S EBD R KB,
Fig. 15 IZkBF DB H AR L2, T ZIZRRfic—E R
AHE XNRRFIARA 2, & v S— I 2 0
SNFHIE (BAIS SFHETTEE) 20 SR EHIRE T

IEEEIE  Feed hopper unit for applying pesticide
granules onto nursery box

12

59 k o ’;A

Granules falling from the feed hopper unit
onto bed soil.

Granules applied uniformly on bed soil.

BEFEEN  Granular application part of automatic
sowing system for nursery box
(STOUT®DANTOTSU® box granule was
used)

FTAHHMAIZE > T0D, BEICADRT VO Y
IR=NTOTY v Vv 7RI TOHRNARTH D,
ZORRKDIZE AL BER DL RIRBAIZEE EDTH 5,
Z 8T ERAN. BIFIROARIA L R, HHESES
FHEEIZ R TE S5 Z L ARk & ¢ 5 HW & FEFfO 2 &
25, LI LER OGS, Z O LEOMAE THET
3. R ANSTEZ L, BXUL TRNTOM
BoOREEMGEITZEEHBE L, K<MAELZET
WRIT2ZENEB0, LALANS, BAELTEILE
ROERFIIEL B->TLED 2N, BINT 584
K LSS R Do L AELE v ZDEE AR, Vb
D—o kb, - BR TR TEEROHIEIZ
AIEETH B0, BRARE A5 LT E D L, Rtk &
MBI T A AL CLE S DT, WELS
L4273 Tca, THRTOEGINEEEKFLTLE
Y. IM6DZ LaWF1-LT, BETHANTEAZS
NBINT A= — T ThIRE L Tt $5 2 &1
k0. TREFRANCOWTIE, EOELE R s Lo
IR OBLE T 0¥ 2 AWM. THZ ENTE Iz, ZOR
W70 v 2T 5 N B O N P PR IR
% Table 81T/R L7z, i (FR—IL U K A0k 7E
) ZOThOBF 1% LI T &<, 1190um Y Eo
WEIEAE L ah -7, Fig. 1500 . K3y —IcHf
XN T, HGHKEEFEIEL 2h, Ky S—=12CTT
Vo VY IREEE O BRET S T Lidhh o7z tERIA
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HBRWS BRI AV FTZIL (RE77 ba) OB

1EL G Physical properties of STOUT®DANTOTSU® box granule and STOUT®DANTOTSU ® box granule 08

Proverties STOUT®DANTOTSU® STOUT®DANTOTSU®
P Box Granule Box Granule 08
clothianidin content 1.5% 0.80%
isotianil content 2.0% 2.0%
Appearance Whitish fine granule Whitish fine granule
Bulk Density 0.92 0.91
Moisture 0.6% 0.5%
Hardness 0.6% 0.6%
pH 9.4 9.4
Disintegrability in Water No disintegration No disintegration
Granule Number 984/g 974/g
Granulometry
>1190pm 0% 0%
500~1190pm 99.8% 99.8%
<500pm 0.2% 0.2%
N HAKEYIB21% 2 FAE OFRIEFFLAER I W\ T AV F 7 ZVERTIIFERE FfilEd <, 3% RiAT
VY N O CRICIIEIZ A <L 3ERhde KOSEER L BEEORIBMEEARN U2, — A BB TR
IEOEZ BT 8 R SHERATG 6T S, SR - 3% KAl & & ISHE 3 ah 57 AV FT =
PEDXsiz, HiE#HIoOf Y F 7oL E58T J5 413 Maximization 3 THFREAEM 278 L 7223, 3%
BDFRFN OB B 72 > TIE A OFFER S 5728 D K73 Buehler i CREMET & - 72,
D, WINRBRRL, BiFswEEH L. HD, &
HAGTE 2 HNA O 5 KO T v & 2 & HEST (2) HhEME, 19 MEREME S K O
FTHIENTE), Mo KO HERBEMERBEOMER (Table10), 1V
F 7 ZVFEROE G K O KED IR 5
=i - A3 - B8 72 % DDA 2 ERFiC ¢ & BPEEIR O R B &
<. MR TICHE. TG X OERIZRD 5hiz,
1. WELEMIEH 7w MTRWTHITE OBERERIC 51 2 /5 L DIz
(1) S, i f & O E RS R MG S BERRET ORER. AANZ Y RERE R
A4V F T ZIVERE S T 3% RAOSERD. &F A2 A9 2 M T E 2 63 % Z L I 5
Fe. WABEHERRERIZI VT, AW R 58 THERE Ik 57z2e LALBAE, ZOREBITIIRENTAE L,
MIERO BT 4 <. BFEEICTh e, - 72 F 2 MEELICES A DT 572, & MR
(Table 9) . 7 HFDOHITNF 2RENEAEHNI=L T A, BAGZWZE, E R4 XORBIET v b ORIE &5
LELERE  Acute toxicity summary of isotianil
Study Species Dose Result
isotianil TG
Acute oral rat 2000 mg/kg LDs0> 2000 mg/kg
Acute dermal rat 2000 mg/kg LDso0> 2000 mg/kg
Inhalation rat 5000 mg/m3 LCs0 > 4750 mg/m3 of air
(4-hour, nose only exposure)
Eye irritation rabbit 0.043¢g (0.1mL)/eye Practically non-irritant
Skin irritation rabbit 0.5g/skin Non-irritant
Skin sensitization guinea pig Sensitizer
isotianil granule (3.0%)
Acute oral rat 2000 mg/kg LDso > 2000 mg/kg
Acute dermal rat 2000 mg/kg LDso0> 2000 mg/kg
Eye irritation rabbit 0.1g /eye Minimally irritant
Skin irritation rabbit 0.5g/skin Non-irritant
Skin sensitization guinea pig Non-sensitizer

FRIEZ 2011-1

13



HBRWSBBBBRE AV F T IV (A2 ba) OB

1NN Subacute and chronic toxicity summary of isotianil TG

Species Administration route and duration Dose (ppm) NOAEL (mg/kg/day)
500
Rat Oral (in diet), 13 weeks 20, 500, 2500, 20000 bpm
(Male: 29.7, Female: 35.1)
L 60ppm
Rat Oral (in diet), 12 months 60, 600, 6000, 20000
(Male: 2.83, Female: 3.70)
<2000ppm
Rat Oral (in diet), 24 months 2000, 6000, 20000 (Male: < 79.2, Female: < 105)
No carcinogenicity
o 500ppm
Dog Oral (in diet), 13 weeks 500, 2000, 8000
(Male: 12.2, Female: 13.4)
200
Dog Oral (in diet), 12 months 200, 1000, 5000/3000 ppm
(Male: 5.22, Female: 5.33)
7000ppm
Mouse Oral (in diet), 18 months 70, 700, 7000 (Male: 706, Female: 667)

No carcinogenicity

PloMFIfEE* A T5L5bh T YW, {1V F
7 ZVFROEGIZ L D A X OEE TIREN LD 5
72ZEnB, b MTHBROFIRAR S W B&I1392E
ErnweEz oNhiz, B AORBE LT, 41X
ROT v b &I, ITIEE ORI IR 2R
B4 BI0H/ ST X — 4 —DEEH D 5, HFEEN
IINEROE S B0 O ATEDO TR A, A X
TIMA THERENR SNz, Lo L, IFHllao%
PERCIESE, BEBMEZEALIZ R S N b 5 7z, BlRANDR
e LT, BIREEORINRL IR R A X R
Ty MZBWTHRD 6z, Zh 5 O K O g~
DB DO TIIBHED D b iz, FIEMEICB LT
. Ty RO ZIC B OB IR IS O %
ABHE OB BN 6 ey, RIEME AL 572,

(3) A - RN
F FTIEAHA R4 v EIRPESE (1000 mg /kg/
day) T. wHFTIIRHEIMN T LTRSS A3 R

B oNLFEHET, IR EIE - REBIEER K O Ay
RO Sk r >z, M. 73X TIEREY~D
1000 mg / kg / day D% 5 CHAYL I AR E SN 23588
5Nz, Ty b AW TIE. 1000ppm DL L
O FUREIYNC B CRERIIIIHI 22D S = h, B
FERE I3 A BT bk 5 72 (Table 1),

(4) BizdM:

FAIF T AW & O ERE R, F v A
== A2 & —ili S & F 72 i vitro GG AR
Wikl KO~ o 2/ & 2 L 7 /51, wih
Lt TH -7 (Table12),

2. Bty - 1@

(1) B

AVFTZNE Ty MERRNTHER IS S
UCAFRIEIZ U 7= A b 3% H113 10~ 100155 T %
0. REOMER R T A EENEERD bk h 577,

1ELIERER  Developmental and reproductive toxicity summary of isotianil TG

Administration route

Study Species . Dose NOAEL (mg/kg/day)
and duration
Oral (gavage) 100. 300. 1000 Maternal Systemic NOAEL: 1000
Rat Days 6-19 of AR Developmental NOAEL: 1000
Developmental gestation (mg/kg/day) Fetal 1000
toxicology . Oral (gavage) 100, 300, 1000 Maternal Systemic NOAEL: 300
Rabbit Days 6-27 of Developmental NOAEL: 1000
. (mg/kg/day)
gestation Fetal 300
Oral (in diet)
Male: 10 week before Systemic NOAEL: 50 ppm
Two-generation mating to termination (Male: 3.35, Female: 4.16)
reproductive Rat (18 weeks) 50,1000,10000 Parental Reproductive NOAEL:10000 ppm
toxicology Female: 10 week before (ppm) (Male: 662, Female: 831)
mating to weaning Offsprings Systemic NOAEL:50 ppm
(18weeks) (Male: 3.35, Female: 4.16)
14 FRIEF 2011-1



1ELI NP Mutagenicity summary of isotianil TG

Study Study design Results
Reverse mutation S. typhimurium: TA98, TA100, Negative
(Ames test) TA102, TA1535 and TA1537
—/+S9 mix: 16-5000 ug/plate
In vitro chromosomal Chinese hamster V79cells Negative
aberration —/+S9 mix: 7-28 pg/mL
Micronucleus CD-1 mice (8week old) Negative
500, 1000, 2000 mg/kg
(orally twice)

AV F 7 Z I KO ORI D P L% 5-1% 481F
MHZTITRTRT L. FEPREREKIEE TS - 72,
FEaRHISIEE TO®MY : ©7 £ =L HEDKEEL.
@7 I FEEAORA, Olas kit (Fvsva v igfas
JOREfaR) . R ORNEIRE IS 221338 S huis
ol M HEMGEABR ORER A & . RO G S hiz A4
VFT =D Ty MBI BERNIIEILT72.5~85.9%
ThHo7,

(2) HEIZ I B A

UCHERA vV F =7 %A MC1IEEEAE L, 5]
e T2 HE AR 5 &, fifRIZBWTT 3 PSS
DR %2 A U 7= RN IAFEPH 20 5 G 2
ZF RS T E 7212C028 > T — 5%
TR E R, X5 u— 2R & DRt
FERR T ICHGA N B L e S hiz,

3. REEESLUEY
(1) Az 345 #

VUCHKERA v 7 7 = VIR IA Rl b pH 4 TR E T
Ho72H, pH7TE KU pHITIZ T I FiEADHHZIZ &
0. FhZIERI60.8~71.4H K 1853.7~55.0H T4
L7z, F7z0 RHEEHT. BRI OZEREAKIC 14C 1k
AVFTZIERNT DL, ZREN PRI 7.4~94H
KO 79H (B0 KRR TR 12k
L. 73 FiSAOMAE GOIRRITE a2 Clik
W 1.8~23H). RAMIZIZUCO2E THMIL X N7z,

(2) TERIZHE T B

UCHERA Y F 7 = U SR SAF T O 13812
R L T25CHESRIFCIRITFS 5 & AR RO TIER T
TN IEWI0.3~3.3H K 1r69.3~92.4H TIHL L,
SRR TIED 61.9~73.7TH CHk L7z, A VFT =
M7 3 PR ORMH R TPIERL S %, 25
2O %520 A IICIZ UCOz & TRERAL X5 A0,
Bt e UCHBICRENCH A T5 & FE A bz,

(3) ek
Ikt K OEHO 25 FrOKHMESIZA Y F =T
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HBRWS BRI AV FTZIL (RE77 ba) OB

3% KAl & 1kg 10 a DFIE TR 3MIAKMEEH L 72 & Z
2. IEREIEIL 0.38~2.30 mg/kg TH D I
B305~13HTH > 7=,

(4) ;BRI

TaA4 v )y bIEEERRE S L IR A U F
7 =L D LB IR AW FR B KFoc ads) 13 497~ 1596
mL/g TH - 7=,

(5) Ahrked

4V F =TI 3% K % 1 kg, 10 a DEA TAE F 4
VA= —IZ1AKEEEL 72 & 2 A, mea ik
0.036~0.042 mg/LCd 1. M0k 0.8~3.3H T
LI U 7=,

(6) fEpnyked

4V F7 = I)L3%KiAl %50 g/ F D EIG TH AL
B, 3 &0 kg 10 ad#ES TA A HALEE % 158
M B 2R3 L 7B D LR DA ) F 7 =L D 5
PRERIE130.08 ppmTH > 72, 72, FdErh Ok
HIEE130.84 ppmTH - 72,

(7) FLt ORI

FUFIZA U F 7 =L % 27 mg /U H OB T
THRERROR G L2824, 5 R OB S 5H %
FTOANHDA v F7 =R, EERPR, 2
PR AN (<0.01 ppm) T - 7=,

4. FEEMEYICHT HHE
AKAAY, BIEIZE T 2RSSR % Table 131255
L7

(1) ARAEAD R 2 R

RPN T 24V F 7 =L FIRO 2k kL5
<. T34 96EMILCso. A A I v T 48 ECs03 KO
IR AR EE T2R ECsold W3 d > 1.0 mg/L OKIATRIE
S E A 1R S RE) Th o7,

F7o A VFTA3%RAlOBMERMESRS <. 24
96 LCs0. A A I ¥ v T 481 ECs0 35 & UMK
FET2H M ECsoid ¢ g >1000 mg/LTh - 7=,

(2) BYHEIIxd B
AVFTZNFROTY Vg XTIk BRI
5oL LDsoid, >2250 mg/kg TH - 72,

PEXy, 4 vF7 U@ KHEETch .,
RHICh7 > TERLZ& LT ERENE - s
OB 2 EWRIMRADER B I e E L 5N 5,
72, B ToOXE) I K ORI B
DX 6, REBFHPIETHEEELIONS,
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1ELENEN  Eco-toxicological summary of isotianil on non-target organisms

Test substance Test species

Test type Results

isotianil TG Carp
Daphnia magna
Green alga*
Bobwhite quail

Acute (96 hr) LCs0>1.0mg/L
Acute (48 hr) ECs0>1.0mg/L
Acute (72 hr) ECs0>1.0mg/L
Acute oral LDso > 2250 mg/kg

isotianil granule (3.0%) Carp
Daphnia magna
Green alga*

Acute (96 hr) LCs0> 1000 mg/L
Acute (48 hr) ECs0>1000 mg/L
Acute (72 hr) ECs0>1000 mg/L

* : Pseudokirchneriella subcapitata

EbHUIC

AV F T ZNIZ OFRRHE? & fii 4 ORI i,
JUFRIRFHAC & WID T X ARIEEOEWEAITH 5, F
7z, KEPDREIEPIEAER & U QIIERICICER (F
Bk E LT20~30g,10a) TA F W BIHIZH L
RIAR OB & Fifoe U, L3858 R IR A4 12
W BB REN N 25, BREAMOD 0
HF LWL B,

ARGONEZ. FRFE W) &4 Zusay 754
IV 2 () OIERFOMFETE 6 W2 RIZHE DN T
EDFEDEEDTH S, 2010-5H19H 1) THESE
BEkaBE L=, 28IF] (229 bk v b Yokl
Z A7 be& v bYFHNM08) IFnThd, Lilof
MAERKBICE 2 L 22O ECEFITH D sh#
) - BN LN BHRPIREM E LT, JAL, B<E
HEhadZea®e3MEL TS, DT - &Sk
HikE AR ORI ILFET 5T, T EDOREEI
WAL XEZHL T EDEEZ GNBEH, BED
YESEFERER RIS DZE ., AR L O AL B &
RIFA LS, KORERIICHERTZ2L5% %%
AVFTZNERHBORBERT TWELWEE L
T\Wa5,

Eif

AV F7 = AIOFHNERH B L UL < O ZHE %
THOZZAEMRE A H AR 2 28I - s
BOEA KAEOGRERN 7B D7 % 12135 < F&H-§
pLlyic, hb @O TIREL THIREE B L -

W,
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YRV L RIS K 2 WE R RO 7= 7
JEERH ] A S 5 I (2008).

6) /NI IEERL, W R K, L, 2004-1, 31
(2004).

7 NIERL, FEAR W2, IR G T, A)I5e, BHA
RS2 2, 74, 267 (2008).

8) /NI IER, At &, Al e, JbH AR i
=, 61, 261 (2010).

9) /NMINERL, A 8, KK £55, Al 5, %620
ALk R 2 A S (2010).

10) /NI IERL, A1l 58, “FR23FEE HAREYIRR P2
K2 Far 7 b GEE S PhaE, 62 GREE S
134) (2011).

11) A1l 3¢, EBC (Evidence-based-Control) fff 7% 25,
6, (2010).

12) R gell, @k A, Al B8Ok, B EE, KH
], [F k167, 2006-1, 20 (2006).

13) Y. Ohkawara, A. Akayama, K. Matsuda and W. An-
dersch, British Crop Protection Council Conference-
Pests and Diseases, 51 (2002).

14) D. Proctor, N. Gatto, S. Hong and K. Allamneni.
Toxicol. Sci., 98, 313 (2007).

FRIEZ 2011-1



FROSBRPBBRF AV FT IV (R27 ba) DR

FRIEZ 2011-1

NI EE

Masaomi Ocawa

R ERA S

Tt - Jt 3 B TS T
FRWIEE

Pl &

Atsushi KADOWAKI

AL A2

TRt - Je 3 B S RIT 22 T
EREIIRE

PROFILE

IWH &t

Tomoya Yamapa
ik bz 2t
AW BREL R
LRI R

BRIE 21

P #eT

Orie KADOOKA

{ERAC RS
L EREERY TS T
TG

17





