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Development of a Novel Formulation: Pluto® MC | Sumitomo Chemical Co., Ltd.

to Control Mulberry Scale on Tea

Agricultural Chemicals Research Laboratory
Shinji Isayama

Naoki Tsubpa

Pluto® MC is a new concept insecticide which was developed by Sumitomo Chemical Co., Ltd to control
mulberry scale on tea during winter dormancy (from January to March). This formulation is a self-burst type

of micro capsule formulation containing 9% of pyriproxyfen to reduce the risk of drift when it is sprayed in

the tea field.

Dormant spray of this formulation can show good control efficacy against the mulberry scale for a long-

term period and can greatly reduce the risk of toxicity to the silkworm at the same time. Also, it is promising

for farmers as a new labor-saving technique. Moreover, this insecticide is suitable for integrated pest man-

agement (IPM) programs.

In this report, the development of Pluto® MC is described focusing on its basic performance against the

mulberry scale, formulation design, optimum application timing and efficacies.
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PEEEM Changes in the occurrence area of mulberry
scale in the tea fields in Japan.
[Data from reference 3)]
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Dormant period of mulberry Cultivating period of mulberry

Nov | Dec | Jan | Feb | Mar | Apr May‘]un‘ Jul [ Aug | Sep | Oct

1 1
Conventional applications
| |

@ @ ®

pyriproxyfen

BGEE Optimum spray timing for chemical con-
trol of mulberry scale
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1: 558 Ovicidal activity of pyriproxyfen against
mulberry scale

c 9DAT*
. onc.
Chemicals (opm) # of settled Control
m
P 15t nymphae efficacy
. 90 3.7 99%
pyriproxyfen 9 393 91%
untreated — 372.5 0%

Treatment methods : Egg immersion (5 sec.)
*: Days After Treatment

1P Molt inhibiting activity of pyriproxyfen

gooooooooo

115 Activity of pyriproxyfen against 2nd instar
female nymphae of mulberry scale

Chemicals Conc. Growth inhibition rate to adult
(ppm)
pyriproxyfen 90 0%
untreated 10%

Treatment method : Pumpkin fruit immersion (5 sec.)

11 Activity of pyriproxyfen against young female

against 1st nymphae of mulberry scale adult of mulberry scale
Chemicals Conc. Molt inhibiting Control Conc. Rate of Mean # of eggs Growth rate from egg
(ppm) rate efficacy Chemicals oviposition  per female adult  to 2" instar larva
. 90 99% 98% ®Pm) e nale adult +SE +SE
pyriproxyfen 9 84% 82% pyriproxyfen 90 90% 49.3+10.0 28.4%+ 7.05
untreated — 6% — untreated — 100% 61.2 +10.0 24.5% + 6.33

Treatment method : Foliar spray. Eggs wrapped with KIMWIPES
were hanged on the treated branches to allow newly hatched

nymphs to move to the branches.

10-14DAI

5-7TDAI**

* : Mie Prefecture Agricultural Research Institute
** . Days After egg Inoculation

Treatment methods : Mulberry scale infested fruit immersion (5 sec.)

wddog
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20-24DAI

.m Symptoms of pyriproxyfen on nymphae of mulberry scale
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# of settled nymphae +SE
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Days after treatment

.m Residual activity of pyriproxyfen against

mulberry scale
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pyriproxyfen buprofezin 200ppm + DMTP untreated

90ppm fenproxymate 40ppm  400ppm

BGEEEER  Activity of pyriproxyfen to wild mulberry
scales
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DN G 025 y 025 we )
¥ G-

D=477(?) (:) ‘/g(1+3.31\/ 7 Dx

Dn; Diameter of the nozzle, o ; Surface tension, p ; Viscosity
g ; Gravity acceleration, V; Spray speed,
va ; Specific gravity of the air, y; Specific gravity of the liquid

PBGEENEE Diameter (D) of the droplet after spraying
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1155 Physicochemical properties of emulsifiable
concentrate (EC) and microcapsule (MC)

Formulations EC MC
Surface tension of the Low High
diluted formulation
Diameter of the droplet Small Big
after spraying

Wall material --- A Diameter

= (a few tens of um)
Core material ---

\

The structure of MC
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Concentration of
pyriproxyfen (ug/m?)

0 50 100 150 200
Elapsed time after spraying (min)

BEEEEM  Concentration of pyriproxyfen in the Peet-
Grady chamber
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Wind speed ; (MC ; 1.37m/s, EC ; 1.10m/s)

: Spray from | o O O o[ A

i the height of 1m. : ;
o © o) o| | 10m

O O O O M

Om 2m 5m 10m 20m

Nozzle type : Compact nozzle 2 heads
Pressure : 15kg/cm?

Dilution ratio : 1000times

Spray volume : 20L

Distance from the

5 10 20
spray place (m)
MC (ppm) 56.6 2.5 0.7 No detection
EC (ppm) 69.4 12.2 1.9  No detection

BGEEEEM Test method and the result of the drift
study
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Self-burst system
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IEEELN Concept of the Self-burst MC
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Developmental Target
1) Decrease Drift

Factor; D Thick Big
2) Good Efficacy 4 »
Factor; WT, WM, D /| .
‘Wall Thickness (WT) Z MC Diameter (D)

<
Small

IEEEEN Formulation design
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Water
Evaporates

3

25um

Burst MC

Dispersed MC in water

IEEEEE  Selfburst process of Pluto® MC

1NN Pyriproxyfen content outside of MC in a di-
lute solution* (w/w%)

Conditions Content (w/w%)
Initial 0.0002
After 24h 0.0002

* Dilute 1 g of Pluto® MC with 999 mL of deionized water.
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11054 Control efficacy of pyriproxyfen (Pluto® MC) to mulberry scale by dormant spray

1 Fukuoka Agricultural Research Center (2005, Yame, Fukuoka)

Samples Conc. Spray Appl. Infestation index’
(ppm) Volume Date 1t G*(6/15)F 2nd G(8/11) 3rd G(10/6)
pyriproxyfen MC 90 1000L/10a 1/28 0.49 0.02 0.00
pyriproxyfen MC 90 1000L/10a 3/14 0.48 0.02 0.00
buprofezin +
fenpyroximate FL 200 + 40 1000L/10a 5/20 0.29 0.38 1.17
untreated 1.18 0.62 1.30
2 Nagasaki Agriculture and Forestry Experiment Station (2005, Higashisonogi, Nagasaki)
Samples Conc. Spray Appl. Infestation index
(ppm) Volume Date 15t G(6/17) 2nd G(8/19) 3rd G(10/13)
pyriproxyfen MC 90 1000L/10a 2/6 0.97 0.10 0.13
pyriproxyfen MC 90 1000L/10a 3/14 0.11 0.27 0.30
DMTP EC 400 1000L/10a 5/27 0.43 0.03 0.23
untreated 2.10 1.57 143

| : The infestation index was calculated as an average of male cocoons infestations scores for 10 places per plot.
No infestation was scored as 0, slightly as 1, light as 2, moderate as 3, heavy as 4. (3 reps)

#: G; generation in a year. 1 : Observation date.
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0000000000®MCOO0O0D0000000000000000000000000O0

110 EEE Control efficacy of pyriproxyfen (Pluto® MC) to mulberry scale under natural enemies elimination*

Mie Prefecture Agricultural Research Institute (2006, Kameyama, Mie)

Samples Conc. Spray Appl. Infestation index!
(ppm) Volume Date 15t G*(6/15)* 2nd G(8/11) 3rd G(10/6)
pyriproxyfen MC 90 1000L/10a 3/9 0.33 0.37 0.47
buprofezin + 200 + 40 1000L/10a 5/31,7/31 0.27 0.17 0.53

fenpyroximate FL
untreated 1.67 1.10 1.53
*: Permethrin EC (5/24, 7/26, 9/20) and cypermethrin WP (7/6) were applied to eliminate parasitic wasps in the test field.
| : The infestation index was calculated as an average of male cocoons infestations scores for 10 places per plot.

No infestation was scored as 0, light as 1, moderate as 2, heavy as 3. (3 reps)
#: G; generation in a year. 1 :Observation date.

11 Control efficacy of pyriproxyfen (Pluto® MC) to mulberry scale under heavy infestation

National Institute of Vegetable and Tea Science Kanaya Tea Research Station (2006, Shimada, Shizuoka)

Conc. Spray Appl. Infestation index!
Samples
(ppm) Volume Date 15t G*(6/15) 2nd G(8/11) 314 G(10/6)
pyriproxyfen MC 90 1000L/10a 3/24 0.45 0.28 0.18
DMTP EC 400 1000L/10a 5/29 0.40 2.45 2.30
untreated 1.25 2.57 2.45

| : The infestation index was calculated as an average of male cocoons infestations scores for 10 places per plot.
No infestation was scored as 0, light as 1, moderate as 2, heavy as 3. (3 reps)
#: G; generation in a year. 1 : Observation date.
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11500 Toxicological and ecotoxicological infor-

mation of Pluto® MC
Animal toxicity
Acute oral toxicity Rat ¢ LDso >2000 mg/kg
Acute dermal toxicity =~ Rat ¢ ¢ LDso >2000 mg/kg
Eye irritation Rabbit Minimally irritating
Skin irritation Rabbit Mildly irritating
Skin sensitization Guinea pig Not sensitizing
Aquatic organism toxicity
Fish toxicity Carp LCs0(96hr) 48 mg/L
Daphnia toxicity ~ Daphnia magna ~ ECs0(48hr) 31 mg/L
Toxicity to algae Algae EbCs0(0-72hr) 9.6 mg/L

oboocoOooocooooobOOoobOOobobOoonoon
ooboooooooooo

ljogoooooooog
000O0®MCODODO0D0OD0O00OD0O0O0OO0O0O000
oboocoOoooooooobOOoobOOobobOoonooon
00000000000 000000000000
oboocoOoooooooobOOoobOOobobOooon
oboocoOoooooooobOOoobOOobobOooon
oooooooooooooMcooooOooooo
oboocoOoooooooobOOoobOOoobobOoonoon
oboocoOoooooooobOOoobOOoobobOoonoon
oboocoOoooooooobOOoobOOoobobOoonoon
oboocoOoooooooobOOoobOOoobobOoonoon
00®000000000000000002%2000
oboooOoooooooobOOoobOOobobOoonoon
obooboooooooobOoobOoobobOooDoon
ooooooooooobobooon

gooo0oooooboooobooooooooooooooog

uboboboooooooooooboobobooo
cboooooooobOoobooooobooobooon
cboooooooobOoobooooobooobooon
cooooboobcoooooooboooooooo
cboooooooobOoobooooobooobooon
cOoooooooobOOooboooooboooboOoon
ooooooooooooosooooooooon
cOoooooooobOOooboooooboooboOoon
coooooooobOooboOooOooboOoobooon
coooooooobOooboOooOooboOoobooon
coooooooobOooboOooOooboOoobooon
coooooooobOooboOooOooboOoobooon
coooooooobOooboOooOooboOoobooon
cooooooo

2000000Uouoggg
ooodooooooooouoooooooogo
dooouoooooooouooooooooooo?
Od0o0oo0oooooooooooooooo
O0ooUoooDO0oo0oooooooooooooo
000000000 O Pteroptrix orientalistT] O O O O
0000 (Marietta carnes) D0 0000000000
Od0o0oooooOoooooooooooooo
0000000000000 U0UdU T Table 110

3000000o0o0oooooooon
oooooooooooooooooooooo
000000000000 Pseudoscymnus harejall O
O0DoO0Dooo300ooooooooooon
Ooed000DO0OODDOODODOOOOOOOOOO
O00D000o0oDOo0ooooooooooooooon

1-1 N AN Influence of pyriproxyfen (Pluto® MC) to the parasitic wasps emergence

. Conc. # of emerged wasps from female adult scale at 10 days after treatment
Chemicals
(ppm) Pteroptrix orientalis Marietta carnesi Aphytis diaspidis Total
. 90 23 11 0 34
pyriproxyfen MC
900 17 12 3 32
DMTP EC 400 0 0 0 0

untreated 21

17

Do

40

1 ENPY  Influence of pyriproxyfen (Pluto® MC) to predatory coccinellid (Psexdoscymnus hareja)

Shizuoka Prefecture Research Institute of Agriculture & Forestry Tea Research Center (2005, Kikukawa, Shizuoka)

Chemicals Conc. Application Releasing™* # of test Pupation Emergence
(ppm) date date old larvae rate rate
pyriproxyfen MC 90 9th, May 12, June 49 91.8% 4.4%
DMTP EC 400 29t May 12t June 59 94.9% 83.9%
untreated — 12th June 62 98.4% 86.9%

: Full-grown larvae of P. hareja were released onto treated tea.
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115 %)| Seasonal prevalence of occurrence of natural enemies on mulberry scale in the tea field applied with

pyriproxyfen (Pluto® MC)

Sumitomo Chemical Co., Ltd. (2007, Makinohara, Shizuoka )

# of catches insects / yellow sticky trap’

Natural enemies Treatment block
1t G*(4/27-7/7) 20d G(7/8-9/2) 314 G(9/3-10/29) Total

i Pluto control * 347 173 29 549

Parasitic wasps
Conventional control ** 262 102 96 460
. .. Pluto control 13 25 4 42

Tricontarinia sp.
Conventional control 12 24 14 50
. Pluto control 16 2 0 18

Pseudoscymnus hareja
Conventional control 14 6 1 21
. Pluto control 9 17 6 32
Spiders

Conventional control 11 5 7 23

* : Pyryproxyfen MC (90ppm, 1000L/10a) was applied on 34, May.

** . Buprofezin and fenproxymate FL (200ppm and 40ppm, 1000L/10a) was applied on 215, May and DMTP EC (400ppm, 1000L/10a)

was applied on 2314, July.
J: Trap size : 10cm x 10cm. (2 reps)
#: G; generation in a year.
+: The dominant species was Arrhenophagus albitibiae.

111 N Domestic registration of Pluto® MC

Target crops Target pests Dilution rate Spray volume Application timing Times*
Winter dormant period of female adult
Tea Mulberry scale %1000 1000L/10a (Until 45 days before first pluck 1

and before tea germination)

* : Maximum application times in any given season
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