ERACRA 1

i3 = RIS B ae
OE>7 v KBS e

VAZAE S
e B E M

Development of New Insecticide ‘“‘Robinhood” Sumitomo Chemical Co., Ltd.
Health & Crop Sciences Research Laboratory
Takashi Sato
AgroSolutions Division-Japan

Naoki SaTo

“Robinhood” is a novel insecticide developed to control the wood boring insects which inhabit tree trunks
and branches, by spray-injection of the pesticide from the entrance of the pest tunnel to beat them directly. This
product contains fenpropathrin, a broad spectrum insecticide, 0.02% as an active ingredient and it has a com-
pact product form so that it can be sprayed easily on the damage points situated at complex structures of living
trees.

“Robinhood” was launched in June 2016 and it has shown good efficacy for a wide range of wood boring
insects, including serious pests such as Cossus insularis and Anoplophora chinensis malasiaca in domestic
orchards.

The developmental history and insecticidal properties of “Robinhood” are described in this report.
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Many holes and tunnels bored by the larvae were observed on
the surface and inside of apple tree, Malus domestica.

B Adult (a) and larvae (b) of Cossus insularis
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Insect : Carpenter moth (Cossus insularis)

Method: Larvae were dipped into diluted solution of insecticides and mortality of larvae were recorded by rearing with artificial diet.

*HAR: hours after release, **DAR: days after release

BEEEN Insecticidal activity of various insecticides on middle aged larvae of Carpenter moth, Cossus insularis,

by dipping of larval body
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Method: Mortality of larvae were recorded by rearing with filter paper of which was dipped into diluted solution of insecticides and with

artificial diet.

PBEEW Insecticidal activity of various insecticides on middle aged larvae of Carpenter moth, Cossus insularis,

by the dipping of filter paper of rearing cage
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Insect : Carpenter moth (Cossus insularis)

Method: Mortality of larvae were recorded by rearing with filter paper of which was dipped into diluted solution of insecticides and with
artificial diet.

PGP 1nsecticidal activity of various insecticides on old aged larvae of Carpenter moth, Cossus insularis,
by the dipping of filter paper of rearing cage

1009 [ poisoned

M dead

Poisoned and
dead individuals (%)
Z

(=]
|

200ppm
permethrin

50ppm

fenpropathrin clothianidin

Insect : Japanese pine sawyer (Monochamus alternatus)
Method: Larvae were dipped into diluted solution of insecticides and mortality of larvae were recorded by rearing with artificial diet.

Insecticidal activity of various insecticides on old aged larvae of Monochamus alternatus,
by dipping of larval body
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Insect :Japanese pine sawyer (Monochamus alternatus)

Method: Mortality of larvae were recorded by rearing with filter paper of which was dipped into diluted solution of insecticides and with
artificial diet.

Photos were views of rearing cage of the larvae at 18 days after release.
Food and filter paper were broken by the larval feeding in untreated cage.

Insecticidal activity of various insecticides on old aged larvae of Monochamus alternatus,
by the dipping of filter paper of rearing cage.
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BEEE Feeding damage of Cherry treeborer,
Synanthedon hector on peach tree (a, b),
Larvae of the species inhabit beneath the
bark (c)
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Trunk spray
3-5L/tree

Insect : Cherry treeborer (Synanthedon hector)
Plant : Peach (var. Kawanakajima)

Method: Trunk spray

*DAT: days after treatment
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neonicotinoid OPA fenitrothion
DF EwW
WDG
Pinpoint
application

on the surface
of larval habitat
100mL/tree

BEEEEN  Efficacy of trunk spray on Cherry treeborer, Synanthedon hector, on peach tree
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fenpropathrin permethrin permethrin diamide A clothianidin fenitrothion
EW EW MC FL MC EW
Trunk spray, focally applied on the Pinpoint
surface of larval habitat application
0.1-0.5L/tree on the surface
of larval habitat
Insect : Cherry treeborer (Synanthedon hector) 100mL/3tree
Plant : Peach (var. Kawanakajima)

Method: Trunk spray

IEEEDN  Efficacy of trunk spray of focally sprayed on the larval habitat of Cherry treeborer,

Synanthedon hector, on peach tree
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(a) : larvae infested branch of pear
(b) : dissected branch for evaluation

B (p1~15cm& ¢p4~6.5cm) % Uafi L. /IMER DR Fl AN Views of branch injection test
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50ppm 50ppm 100ppm 250ppm 45ppm
0.5mL/hole 1mL/hole 1mL/hole 1mL/hole 1mL/hole
fenpropathrm fenitrothion diamide UTC
A
Insect : Carpenter moth (Cossus insularis)
Plant : Pear

Method: Diluted solution of insecticides was injected into the entrance of larval tunnel of pear branch.

BEEEEE Insecticidal activity of various insecticides on middle aged larvae of Carpenter moth, Cossus insularis,
by the liquid injection into the larval tunnel of pear branch (¢1-1.5cm)
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(a) : fenpropathrin 200ppm
(b) : diamide A 45ppm

IEEEEN Flushing out effect of synthetic pyrethroid
on Carpenter moth larvae

outside of the branch
100 M inside the branch
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w
=]
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45ppm

Percantage of dead larvae
situated (%)

diamide
A

fenitrothion

UTC

Insect : Carpenter moth (Cossus insularis)

Plant : Pear

Method: One ml of diluted solution of insecticides was injected
into the entrance of larval tunnel boring on pear branch.

BEEEEN Insecticidal activity of various insecticides
on old aged larvae of Carpenter moth,
Cossus insularis, by the liquid injection into
the larval tunnel of pear branch (¢4-6.5cm)
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1 ENE Results of contract trials of “Robinhood” by trunk injection

Degrees of the test results*

Crops Target Pests No. of trials Excellent Good inferior no efficacy  Application method
Apple Carpenter moth 6 2 3 1 0 trunk injection
Pear Carpenter moth 4 2 2 0 0 trunk injection
Apple Cerambycid beetles 6 5 1 0 0 trunk injection
Fig Cerambycid beetles 2 2 0 0 0 trunk injection
Citrus Cerambycid beetles 4 4 0 0 0 trunk injection
Loquat Cerambycid beetles 1 1 0 0 0 trunk injection
Grape Sesiids moth 3 3 0 0 0 trunk injection
Peach Sesiids moth 1 0 1 0 0 trunk injection
Grape Swift moth 1 0 1 0 0 trunk injection

Results at March 10th, 2017
*Degrees of the results was followed on the basis of Japan Plant Protection Association.
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HROE IR E T HyROEEEFEX LN S 5
E3. [SAILRG /XL AHE LiAG, AL & 3iih - | l
WY B & THARMET 3] & L, oy Do UTC

R TEY Ty PO, AR b o KR oo poreen
BRI L, U THOMRIRAR L. BOFEH 2014
MAaFHOZ EAVR &N (Table 1), 4HtipaERER 100 I 23DAT
By I L 2B TR LY I F Y, TYAT AL g u I
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7z (Fig. 15~20) . [RARIC /7 ZOVILUEIE O HE W4T * ™ Robinhood” _permethrin | UTC
& BHBRDY &3 100 Y754 AV, BRITER “oopem " permetbri
HWADT 77 5K L THEREO AR AR L “tem
(Table 2)., gi:fl(t:t Il;eali borer, Bacchisa fortunei japonica

: Apple

Method: Enough volume of insecticides were sprayed into the
entrance of larval tunnel of Bacchisa fortunei inhabit
on the apple trees.

IEEEN  Efficacy of “Robinhood” against Bacchisa
fortunei by spray injection from the
entrance of larval tunnel on the apple tree

IEFEEN Feeding damage of larvae of Bacchisa
Jortunei japonica on apple tree (a, b),
Branches of which fenpropathrin was

sprayed into larval tunnel were collected Sle Adult of Zeuzera multistrigata leuconota
from the field (c) and dissected (a) and feeding damage of the larvae on
(d: Untreated, e: “Robinhood” treated) the trunk of apple tree (b)
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1007 M 41DAT
g
&
g 50
Q
=
“Robinhood” permethrin
fenpropathrin aerosol
200ppm permethrin
2000ppm

Insect : Oriental leopard moth, Zeuzera multistrigata leuconota

Plant :Apple

Method: Enough volume of insecticides were sprayed into the
entrance of larval tunnel.

100 7 [ 36DAT
5
z
= 50
T
3
) l
0 - :
“Robinhood”  permethrin UTC
fenpropathrin aerosol
200ppm permethrin
2000ppm
Insect : Cherry treeborer Synanthedon hector
Plant :Peach

Method: Enough volume of insecticides were sprayed into the
entrance of larval tunnel.

IEEEEN  Efficacy of “Robinhood” against Zeuzera multistrigata leuconota and Synanthedon hector

IEEEER  Adult of Anoplophora malasiaca (a) and
feeding damage of the larvae on the
trunk of citrus tree (b, ¢)

2014
100 7 M 10DAT

8
=
= 507
=
3
=

) “Robinhood” ‘ permethrin UTC

fenpropathrin aerosol
200ppm permethrin

2000ppm

Insect : White-spotted longicorn beetle, Anoplophora malasiaca

Plant : Citrus

Method: Enough volume of insecticides were sprayed into the
entrance of larval tunnel of white-spotted longicorn
beetle which inhabit on the citrus trees.

BEEEIN Efficacy of “Robinhood” against
Anoplophora malasiaca by spray injection
from the entrance of larval tunnel on the
citrus tree

11528 Results of contract trials of “Robinhood” by foliar spray

Degrees of the test results*

Plants Target Pests No. of trials Excellent Good inferior no efficacy  Application method
Cherry tree Moth larvae 2 2 0 0 0 foliar spray
Sycamore Moth larvae 2 2 0 0 0 foliar spray
Camellia Moth larvae 2 2 0 0 0 foliar spray
Azalea Lace bugs 2 2 0 0 0 foliar spray
Sycamore Lace bugs 3 3 0 0 0 foliar spray
Pieris japonica Lace bugs 1 1 0 0 0 foliar spray
Chrysanthemum Aphids 2 1 1 0 0 foliar spray
Salvia Aphids 3 3 0 0 0 foliar spray
Pansy Aphids 3 0 2 1 0 foliar spray

Results at March 10th, 2017

*xDegrees of the results was followed on the basis of Japan Plant Protection Association.

2. EE

LRtk 2 G0 RN TOMEBHT, BIPNIZ3EA % g
T L 7-BAII3IREIIMER I N 5 72,

UL, J XL &S X8 B e Fduzxd

12

U CIEF% U 72512 205 o0 AP BES L i e gk U s
ENMER X, W PR R AR S TR R AT
BrEEZENRHE N E RS2, ZOBBIE, AKID
IT7 Y —VAITH 550 A HEYIRI T L 7= ikBE T
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WFES 5 & T & N3 0kS1Z & 0 xR AE
YN ] BT8O Il X A, BRI 130
Yk A 5 30em PR Bt AL 7235707 0 5 1~ 3RS R Dl L
THEBETHZ L TmFENET 2 0B HSH T L %
7 JUICHRE L 72,

wh)) - SEEFHI O RIIBY TH 728 DD, Rit
RECTHEIEL 72 AR 7 by OFHED S 5D —
TIPSR+ 3115 5 ke 2 5 72 BRI D 5
N2 e, B - Bl TIZEEIAARHTH
BN TOSEABRER E AP S0 L, HRRRCET
BB RERAN ) A2 U & BB A fil iy - 4L,
ZNZFITKT B LA R BB b - 72,

SIERF(CRAE T B MRS EXFRE

1. MBOEKBRT— E%h

BRIz, e ARy — X VIZEINE -0
ThHole LTEERT IBADRIERE [ & 7z
Mz Eicptn, ARSIk AREENMELC ST L
BHISNTWBY-10, ZD7=8, [—pFARDHIZE

Young
5

=

100 7

Mortality (%)

“Robinhood”  permethrin UTC
fenpropathrin aerosol
200ppm permethrin
2000ppm

Insect : Carpenter moth (Cossus insularis)

100 7

BRERPKRE OE> 7 v KPORS

REH AT — VDR BRI L TOBEAENL L,
29 LEABREANOI RO FE Z 7 — V12 & 0 Bikssh
FUENEC BN S %, a7y FO% L AR
Ny v &5 %) OF YR L T~
RO RERIZHEIEETE L. £ OBRDIETHEE KL 72
FER. WFhodgHIcH L CEmauBRRERL
(Fig. 21,22) . BINOHHOKEEZ 7 —VIcfib 6§
EOBBRIR AT & 2 &l < h,

2. BRAOEROBEM
fipEhofizide 2 K2 by kS IcghofLE
PEHEIZADHIATOZ D0 H D, 25 L-HTIE
BILEORE XIZIFRE A0 H 5 Bz, NEBICY HR A
PR U727 5 2@t s ERERL T 5882
Ve 29 LS a S0 fLENIIC, B &imicpuy
72 ZE AL & IS TE S 5 DA T, SRRz 04 EH
7 % THREIDEES Z 0T, ZOROPIERIFIZ
KESWELBXETZ LR BIMGETE S,
ZD7%, HEEFRGIEALZHAEZREL, v
ART Py ORFEMTH Z2HHREEBER, I35 7
B 3IF) OPFEHTH 2 FIRILCHRFEOWER O

Middle to old aged

“Robinhood”  permethrin UTC
fenpropathrin aerosol
200ppm permethrin
2000ppm

Method: Enough volume of insecticide was directly sprayed for each stage of thirty larvae and mortality of larvae
were recorded at 13 days after rearing with artificial diet.

IEEEEN Efficacy of “Robinhood” on different developmental stages of larvae of Carpenter moth

Young

100 7

Mortality (%)

“Robinhood” UTC
fenpropathrin

200ppm

Insect : Japanese pine sawyer, Monochamus alternatus

o 100 7

Middle to old aged

“Robinhood”
fenpropathrin
200ppm

UTC

Method: “Robinhood” was directly sprayed for the different developmental stages of larvae and mortality of larvae
were recorded at 76 days after rearing with artificial diet.

BEEEN  Efficacy of “Robinhood” on different developmental stages of larvae of Japanese pine sawyer,

Monochamus alternatus

FRIEZ 2017
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Enough volume of liquid solution of red-colored products were
sprayed in all entrance of the larval tunnel of Carpenter moth,
which infested inside apple trees before (a) and after stripping
the bark (b), respectively.

Treated trees were split by the log cutter (c) and the
red-stained portion were investigated focusing on whether the
liquid could reach to the larvae or not (d).

IEEEN  Evaluation method of achievement of
“Robinhood” to the larval tunnel of
Carpenter moth, Cossus insularis

BEEEZE  Achievement of the solution of
“Robinhood” to the tunnel of larvae of
Carpenter moth which infested in the
apple trees (a, b)

KR) ITHEFPLPE AT, S A SRR IR L T L
W TOGEERR DFERE &M L 72 (Fig. 23), W
FTHORBMIZ BN TS SEALBEETZIFR OB
FEETHTICHHCTHERTE 2R ASLT R TUHEHA
ERPLL 72558 & BRI E TR ASLE R TS
U 7= B (SR AILBE U 72356 D238 1) O 5 i DJUE - 3k A
7z (Fig. 23) .

Yy IO AR Ny TORBKRTIE, EALTANT
125 B OB TR U7 O0E. EHISEER T
WO BIEIC F THE L, BHEE20cmiE E O T

14

Overlooked entrance

(a): Firm frass rass was stacked inside the tunnel.
(b): Wood decaying fungi was infested inside the tunnel.
(c): Entrance of tunnel was overlooked at application.

BEEWE Cases of unachievement of solution of
“Robinhood” to the larvae of Carpenter
moth in apple trees

B> T LG5I U 7= fL3E 0 OBz & kAl
DEANRALLITEE S TVB I EMNERI N
(Fig. 24) .

—Ji. TR —IETIE D B, AR OA B
FCELTCOARWEFIN GRS . ThE DR
i, kOB TH -7 (Fig. 25).

(@) SHpPEH L7277 5 203 LEPIZRE K G E > T
722 LA K D SEAVHER A 5 JE D FLE I F THFA
DEFE L 25 b o 728558

(b) FLENIZARMIEFE 75 & DRFARDEL L 722 &1
K O EERAIREL > & Je D FLE 1 F THRAHFE L
o A

(©) BAILDRIE L LI & 2 A RABLE DR,

INEDH BD@). B)IZOWTIEBEEROARE |
ARUHETdH 57280, AR AL <, RO
HEIMEAILENICKED 7 7 20 X h s, 7203,
SRS UE S 2 i OF AN PER %175 & 5%
K#afT5 ZENEETH S, (©IZOWTIHERT
EEEAD AT < H®PHZE RS TR 2107285
BIIFEAILDORE L LAKIBISEIR TEX B 2 76,
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A 2 WUBES 2 BRI RS IS O R ) % & 475
ZENEHEBETH S,
AYFEIDIVE T HIFVITONT S UEEFTOIE
R EIC K 0 EHIOLH - Py BN £ TORENE
PHT Z RSN, [ B CORFHREC & i #H &
BEEE AL, 2L, I9ETHIF)OBEAICE
AMEOERIZIES FFH O BB H 5, AFfITH v F
O EBEG R PEIN 217 5 Wiy & HUBSERIZ PEN 3~ 5 15
A75H0 (Fig.19,26). Hi EEBIChIE L =5A121305
e THHUZIE A ENE T 2 & DD, HERP s
LCRYHRPIRERICETEATELIZIEEH D, Sl
OFWEFEIZIF & v (Fig. 27),

BEEEEN Feeding damage of the larvae of
White-spotted longicorn beetle,

Anoplophora malasiaca on basal part of
citrus tree

Liquid solution can achieve to the larvae inhabited at stem
and/or trunk of the tree (a), but it cannot reach to the larvae
which dug to the root from basal part of the tree.

H P74 Achievement of solution of “Robinhood” to
the larvae of White-spotted longicorn
beetle, Anoplophora malasiaca

3. JXILEEE V)
FIARNIZZEA U 225 Huid, 22 AR LB O Pk
727 7 2% BOMMHE T2, 207 7 20k »
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B RO MR RLEALEFFET 2O K E & H
Fl& 22, KAEWET B8 2 2035 E 25K
LRBIEVHLELER ST, ) XLEEE DX, FHET
IZTEBRD 7 7 22 METEI L, HEEITOEA
MNHZEAJUZ ) AN EZE LA EEIZL DR TZ S
Zehb, TOREREERICHILLL 72,

22 QTR A

AR ik, A6 H~7THIZ T TRk —
oMWA. BEROBINH & SIZPE F -0 o i
LU 7S HABINIZ B AT 597, SIHRAEBINEL I
BOADENZ TR 2 Z e FE L, kil
72 KO ITARFNIBINZE < DZEFLIBIC & @R TR T
X295 ZICHHBRORE AT — Y 2RI TR 4 RIS
LT EINREINTVDS, ZD7=H, L ART It
U IR B ~ R A 333, WEbikiasZ e
TEEHHEINITREEZZ 61 %,

T4 77 IF VG HRA5H Fa~7H Bz
MFTIHLY — 2 24, REBIARICHRKE L. %
FEIE S D - OICHERRH OB 2B (BR).
R ERET, MR FICEINS 5, Shdudmfbs
CHBINZRILL BB 6 RAICIERE#EA L, &%
WL AZ 7 % EMREBAINLIZ £ TRIE S B K & 7T
b, 2D, KFEOHHIZXT 2 HBRIR % &5
Z120d . S BHIN O T R AR 12 5 5 B i
PR Z ENEETH D, JHRDOT 5 242 HKH
~PIFETICHREARR L, BiRT 2 Z L 2B L C
W5,

ERAT

oYy 7y FOOBENE (201743 10H BifF)
i3, Table 30N TH 2, AAHlL. KEROIFEE G,
HRWEEAZIT TN VIR F DO ART b Y
Pk CHRBICHHTE 3 X5 ICED A r ¥ 2 —
VTR A MWD 72728, BIRS COmMED B K U0E
HBENEII D0, BilkIZh7- 286 E N 5
Z<DHIF) LVHOBFICHHATES X512, R
B TOR 2D THD ., 727 OfhoRRFERIC
KT B m e IRA TS, X 5ICRPERINIZIZE
WAL BIERIA, HRENZE S ETH IFY 4 VN
R B BASHD ¢TI U CARF M TEE & 7
5ZEEHIBLTWS,

AASAHE T H & i FH T RE & fef FH R D iR 23 60
TR0, BILGEEED AT Y 2 — L OB A4k -
THIERARTZ 2 0S5 HEAH D, KT
EFEB DR r ¥ 2 — V)6 U 7= 5 ] % HE5E ¢
&5 &0 PiEmE Ak T 5.
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1L %8 Domestic registration of “Robinhood”

Maximum number of

Crops Target Pests PHI* A Application method
applications per year
Apple Carpenter moth 1 day 2 trunk injection spray
Cerambycid beetles
Pear Carpenter moth 1 day 2 trunk injection spray
Trees Moth larvae — Foliar spray

Registration situation at March 10th, 2017
*Pre-harvesting interval
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