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1. A microencapsulated insecticidal composition which 
comprises an organophosphorus insecticide selected from the 
group consisting off fenitrothion, cyanophos, salithion, 
malathion, fenthion, diajinon, chloropyrifos, prothiophos 
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c A

2. The insecticidal composition according to claim 1 
therein the organophosphorus insecticide is fenitrothion.
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MICROENCAPSULATED ORGANOPHOSPHORUS INSECTICIDAL 
COMPOSITION FOR AGRICULTURAL USE

BACKGROUND OF THE INVENTION
5 The present invention relates to a micro-

encapsulated insecticidal composition for agricultural 
use which comprises an organophosphorus insecticide 
encapsulated in a wall formed of a polyurea.

10 Hitherto, an insecticidal composition comprising
err ,, 'an organophosphorus insecticide microencapsulated in a 

ί wall of polyurethane wall is disclosed in Japanese
Patent Kokai (Laid-Open) No. 58 - 144704 and an insecti-

t ( f , .{ tt cidal composition comprising parathion microencapsulated
« t

’ “ j.5 in a wall of polyamide-polyurea is disclosed in Japanese
"*’« Patent Kokai (Laid-Open) No. 48 - 4643 , US Ser. 149816.

. However, no report has been made on insecti-ftftft
* ’’ cidax compositions which comprise an organophosphorus

• · ft• “e 20 insecticide microencapsulated in a polyurea wall and
., which have sufficient residual effect.
ft 11»
β ft it β

Under the circumstances, the inventors have 
. .. made intensive studies on insecticidal activities such
©ft ft

* 25 an residual effect of insecticidal compositions com­
prising organophosphorus insecticide for agricultural 
use microencapsulated in poiyurea wall and, as a result, 
found that average particle diameter, wall thickness and 
a ratio of an average particle diameter/wall thickness

30 of the microcapsules have a great influence on the 
insecticidal activities. The present invention has 
been accomplished on the basis of the above finding.

SUMMARY OF THE INVENTION
l|lll|»HI I .1 II I ■ I ' ΙΙ·.|Ι II .................. ■ IH I

35 That is, the present invention provides a
microencapsulated, insecticidal composition (hereinafter
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referred to as "the present composition") enclosed in 
microcapsules of a polyurea wall which have an 
average particle diameter of not more than 80 pm, a 
wall thickness of not more than 0.3 pm and a ratio of an

5 average particle diameter/wall thickness of not less 
than 250.

10
it · 
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25

30

Insects to be controlled according to the 
composition of the invention are pests in paday fields, 
vegetable fields, orchards and the like, for example, 
tobacco cutworm, caterpillars, rice stem bors.;.’s, 
aphids, stinkbugs and the like.

The organophosphorus insecticides as active 
ingredient in the present composition include one or 
more of those generally used for pest control, prefer­
ably those which are of low solubility in water, for 
example, Ο,Ο-dimethyl O-(3-methyl-4-nitrophenyl) 
phosphorothioate [fenitrothion], 0-(4-cyanophenyl) 
Ο,Ο-dimethyl phosphorothioate [cyanophos],
2-methoxy-4H-l,3,2-benzodioxaphosphorine-2-
sulfide [salithion] , S-[1,2-bis(ethoxycarbonyl)ethyl] 
Ο,Ο-dimethyl phosphorodithioate [malathion], 0,0- 
dimethyl 0-(3-methyl-4-methylthiophsnyl) phosphorothioate 
[fenthion], Ο,Ο-diethyl 0-(2-isopropyl-6-methyl-4- 
pyrimidinyl) phosphorothioate [diazinon], 0-(3,5,6- 
trichloro-2-pyridyl) Ο,Ο-diethyl phosphorothioate 
[chlorpyrifos] , 0-(2,4-dichlorophenyl) O-ethyl S-propyl 
phosphorodithioate [prothiophos] and O-(2,2-dichloro- 
vinyl) Ο,Ο-dimethyl phosphate [dichlorvos].

i

Method of mic.toencapsulation will be explained
in detail.

35 The polyurea wall in the present invention

\ ~~~
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ίε a polymeric wall having urea bond and basic method 

for preparation thereof is disclosed, for example, in 

"Novel Techniques of Microencapsulation and Development 

of Use and Examples of Application" page 48, September
5 10, 1978, Keiei Kaihatsu Center.

Γ . :

I That is, there are the following two

methods» (1) A polyfunctional isocyanate is added 
to oil phase and a polyfunctional amine is added to

10 aqueous phase, f flowed by interfacial polymerization;
nt

’» and (2) A polyfunctional isocyanate is added to oil
·**\» phase, followed by reaction with water to effect

interfacial polymerization.
« » « r

« ' t ♦
• · r

’ 15 The method (2) is convenient in that
9 ·«♦ 9 9 ' '

• * polyfunctional amine is not required.

e 9 β 
• 9 0

9 9©

tt 9 9 
9 9«« 9 · *

9 0 
O 9O 0 9«

23

30

• 0«
9 9 9
e « « ·

In more detail, for example, a hydrophobic 
solution containing a polyfunctional isocyanate and an 

organophosphorus insecticide is dispersed in the form 

of droplets in an aqueous solution containing a water- 
soluble polymer as a dispersant. Then, the dispersed 
solution is heated as it is and is allowed to react 

with water or a polyfunctional amine having at least 
two amino groups is added, followed by heating to cause 

polymerization reaction. After the encapsulation 
reaction, the resulting capsule suspension as such is 
diluted with water so as to obtain a desired concen­
tration and, if necessary, a suspension stabilizer is 

added to obtain a stable slurry type formulation. In 
case an excess amine is used for polymerization, 

neutralization, for example, with HC1 may be carried 

out after the reaction.

35
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The polyfunctional amines having at least 
two NHj groups include, for example, ethylenediamine, 
hexamethylenediamine, phenylenediamine, toluenediamine 
and diethyienetriamine.

fl« ©« 0 ·
© 99

9 9 94 ft ft0 9 β
ft ft ft ft ft 9 94

• ft ft 
0 9 «

« ■ ft ft

10

The polyfunctional isocyanates include, for 
example, toluene diisocyanate, hexamethylene diiso­
cyanate, adducts of toluene diisocyanate and trimethylol- 
propane, self-condensates of hexamethylene diisocyanate, 
SUMIDUR L ® (made by Sumitomo-Bayer Urethane Co . , Ltd .) 
and SUMIDUR N® (made by Sumitomo-Bayer Urethane Co.,

Ltd.) .

ft ft ft ft ft ft O ft
15

ft ft ft ft ft 0β ft ft
ft ft ft.ftft ftft ft ft

20
ftft
o eft ft ft ft -

«' ft * 
ft ft 
ft · ft «

25

30

With reference to composition of the hydro­
phobic solution, when polyfunctional isocyanate and 
organophosphorus insecticide are dissolvable with each 
other, a mixture of them may be directly used. If they 
have no dissclvability with each other, it is desired 
to use a uniform mixture of the polyfunctional isocyanate, 
the organophosphorus insecticide and an organic solvent 
which is almost immisible with water and which can 
dissolve the polyfunctional isocyanate and the organo­
phosphorus insecticide. The organic solvents used for 
this purpose among ordinary solvents include, for 
example, hydrocarbons such as xylene, toluene, alkyl- 
benzenes, phenylxylylethane, hexane and heptane, 
chlorinated hydrocarbons such as chloroform, ketones 
such as methyl ethyl ketone and cyclohexanone and esters 
such as diethyl phthalate and n-butyl acetate.

The dispersing agents used for 
dispersing a hydrophobic solution containing organo­
phosphorus insecticide and polyfunctional isocyanate 
include, for example, one or more of natural poly-

ί

35

-
47
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saccharides such as gum arabic, semi-synthetic poly­
saccharides such as carboxymethyl cellulose and methyl 
cellulose, synthetic polymers such as polyvinyl 
alcohol and fine mineral powders such as magnesium

5 aluminum silicate. When the dispersibility is weak,
this may be improved by adding a known surfactant such 
as given in H. Horiguchi; "Synthetic Surface Active 
Agent".

10
c I r t ι r
< u

11 t
Γ ’ll

It
t t
t « 11

t t t 
ft · t

ft » IE
, 15

ft » « ft '1 f

ft ft ft 
ft * 9ft *.*

ft ftft ft o o ft ftft 20
ftft ft ftft ft ft ft

As the suspension stabilizers for capsule 
slurry, there may be used water-soluble polymers and 
the like above enumerated as dispersing agents as such, 
but, if necessary, there may be used one or more of 
natural polysaccharides such as xanthan gum and locust 
beam gum, semi-synthetic polysaccharides such as 
carboxymethyl cellulose, synthetic polymers such as 
sodium polyacrylate and fine mineral powders such as 
magnesium aluminum silicate as thickening agents.

Further, if necessary, it is also possible 
to add a stabilizer such as BHT(2,6-di-t-butyl-4- 
methylphenol) .

• ft ftft ftftft ft ft
25

ί ni-/ v

The average particle diameter of micro­
capsules is determined depending mainly on the type 
and concentration of a dispersing agent used for the 
dispersion and also on the degree of mechanical 
agitation during the dispersion. For the measurement 
of the average particle diameter, the Coulter counter 
Model TA-II, (available from Nikkaki) may be used, for 
example.

The wall thickness of microcapsule changes 
depending on the volume ratio of a core material and a

35 wall material, but can be proximately expressed hy the 
following equation.

Lj
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Thickness Ww
Wc

££ χ £ 
pw 6

x

5 wherein
d: average particle diameter of microcapsules
Wc: weight of a core material
Ww: weight of a wall material
pw: density of a wall material

10 pc: density of a core material
e » «< * T4 It
* t ί 

t t t 
t it

it 
t t
t i t e

t ι ι 
it < 

l It 15
Ϊ♦ « tttt

* i

β β · ft · »β © ft
ο ft««« · on
* «J « £. U

ft ft ft ftft ft ft ft

O Aft ftft ft ft ft ft ft

The wall thickness in this invention is 
calculated from the above equation.

The composition of the present invention can 
be used for control of pests in paddy field, vegetable 
field and orchards in such an amount that organophospho­
rus insecticide which is an active ingredient of the 
composition of the present invention is normally used 
for control of the pests. Since the composition has 
residual effect, it can retain the activity for a long 
time with application in less amount. Furthermore, 
as shown in test examples, the composition of the 
present invention has superior rain fastness.

25

The present invention is explained in more 
detail in the following examples, comparative examples 
and test examples.

30 Example 1
4.4 Gram of "SUMIDUR" L® (as indicated 

hereinbefore) was added to 200 g of fenitrothion and 
stirred until uniform solution was obtained. This 
solution was added to 350 g of an aqueous solution

35 containing 5 % by weight of gum arabic as a dispersing
agent and stirring was carried out for several minutes
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by means of "T.K. autohomomixer" (commercial name, 
Tokushukika Kogyo K.K.) at room temperature until 
microdrops were formed. The rate of revolution was 
5600 rpm.

5
Then, the dispersed solution was gently 

stirred in a constant temperature bath at 60 °C for 24 
hours to obtain suspension of microencapsulated products. 
Water was added to the suspension to make total weight of

1.0 1000 g to obtain a slurry of fenitrothion microcapsules
f of 20 % by weight in concentration of an active

ι“, ί ingredient (Present composition 1).
t < t

r t
tt

,. // The resulting microcapsules had an average
’ r’ 15 particle diameter of 21 pm and a wall thickness of

4'

’’“’ί 0.059 pm, and a ratio of an average particle diameter/
wall thickness was 356.

■ ft ft » β V 00 0 ft
4 ©»©ft» ee 20

0 ©ft β , ft 0ft ft

« a © 
ft © a

3 5

Example 2
The procedure of Example 1 was repeated 

except that amount of "SUMIDUR" L® (as indicated 

hereinbefore) was 3.5 g, thereby obtaining a slurry of 
fenitrothion microcapsules of 20 % by weight in concentra­
tion of an active ingredient (Present composition 2).

The resulting microcapsules had an average 
particle diameter of 21 pm and a wall thickness of 
0.047 pm, and a ratio of an average particle diameter/ 
wall thickness was 447.

Example 3
The procedure of Example 1 was repeated 

except that amount of "SUMIDUR" L ®was 2.5 g, thereby 

obtaining a slurry of fenitrothion microcapsules of 20 
% by weight in concentration of an active ingredient 
(Present composition 3).

V
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The resulting microcapsules had an average

particle diameter of 19 pm and a wall thickness of

0.03 pm, and a ratio of an average particle diameter/
■ ' . . .

wall thickness was 633.
5

Example 4
The procedure of Example 1 was repeated 

except that amount of "SUMIDUR" L®was 1.5 g, thereby 

obtaining a slurry of fenitrothion microcapsules of 2 0
10 % by weight in concentration of an active ingredient

t I *
‘„1 (Present composition 4).

*« *
! < · «
j The resulting microcapsules had an average

. particle diameter of 20 pm and a wall thickness of
• 9 l
‘ “ 15 0.019 pm, and a ratio of an average particle diameter/

«
wall thickness was 1053.

* ©4
* « . 4© © ©

a © *
» '* B< «» 2 f\

9 A * 
a © a

· 25

L

30

e ©
a w
© 91> &

Example 5
The procedure of Example 1 was repeated 

except that amount of "SUMIDUR" L ® was 4.4 g and the 

rate of revolution of T.K. autohomomi: or was 73 00 rpm, 

thereby obtaining a slurry Of fenitrothion microcapsules 
of 20 % by weight in concentration of an active 
ingredient.

The resulting microcapsules had an average 
particle diameter of 10 pm and a wall thickness of 
0.028 pm, and a ratio of an average particle diameter/ 

wall thickness was 357,

Example 6 /53\
2.5 Gram of "SUMIDUR" L· (as indicated

hereinbefore) was added to 200 g of fenitrothion and
stirred until uniform solution was obtained. This
solution was added to 400 g of an aqueous solution
containing 10 % by weight of polyvinyl alcohol as a

35



9

dispersing agent and stirring was carried out for 

several minutes by means of "T.K. autohomomixer" (as 

indicated above) at room temperature until microdrops 
were formed. The rate of revolution was 6500 rpm.

5

Then, the dispersed solution was gently 

stirred in a constant temperature bath at 60CC for 24 
hours to obtain suspension of microencapsulated products.

,, , Water was added to the suspension to make total weight

r* ’’ 10 of 1000 g to obtain a slurry of fenitrothion micro­
* * ’ ·· capsules of 20 % by weight in concentration of an active
r ·· , ■ . ■
J ingredient.

« ♦ · ■
β · 9

» # V , ' ■

The resulting microcapsules had an average 
• · ■

15 particle diameter of 5 ym and a wall thickness of

0.008 ym, and a ratio of an average particle diameter/
o’»*’· wall thickness was 625.9 0«

9 9«
Ο 0 « : / .

0 0 * ■ :

Example 7

20 The procedure of Example 6 was repeated
except that amount of "SUMIDUR" L®was 2.0 g and 200 

g of malathion was used in place of 200 g of fenitrothion, 
thereby obtaining a slurry of malathion capsules of 
20 % by weight in concentration of an active ingredient.

25 The resulting microcapsules had an average particle diameter 
of 5 ym and a wall thickness of 0.006 ym, and a ratio of 

an average particle diatietar/wall thickness was 833.

Example 8
30 The procedure of Example 7 was repeated

except that 200 g of cyanophos was used in place of 

200 g of malathion, thereby obtaining a slurry of 

cyanophos microcapsules of 20 % by weight in concen­
tration of an active ingredient. The resulting micro-

35 capsules had an average particle diameter of 5 ym and

a wall thickness of 0.006 ym, and a ratio of an average
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particle diameter/wall thickness was 833.

Example 9
4 Gram of "SUMIDUR" L ® (as indicated 

5 hereinbefore) was added to 200 g of fenitrothion and

stirred until uniform solution was obtained. This 

solution was added to 350 g of an aqueous solution 
containing 5 % by weight of gum arabic as a dispersing

,, , agent, followed by stirring for several minutes by
Cl*
' " 10 means of "T.K. autohomomixer" (as indicated above) at
ft»

** »» room temperature until microdrops were formed. The
u
J *,«, rate of revolution was 3400 rpm.

« · ·
# · '■

,,,,,} Then, the dispersed solution was gently
• ♦ ■ ■

15 stirred in a constant temperature bath at 70 °C for 20 

hours to obtain suspension of microencapsulated
·*·**· products. Thereto w'as added a solution containing

,·«·*. 0.5 % by weight of xanthan gum and 1.0 % by weight of

magnesium aluminum silicate as a thickening agent to 
Γ’.*. 20 make total weight of 1000 g to obtain a slurry of

fenitrothion microcapsules of 20 % by weight in con­
centration of an active ingredient.

00«
• 0 « .
0 0 0 0 ' , .:

The resulting microcapsules had an average
25 particle diameter of 45 pm and a wall thickness of

0.115 pm, and a ratio of an average particle diameter/ 
wall thickness was 391.

Example 10
30 The procedure of Example 9 was repeated

except that amount of "SUMIDUR" L®was 3.5 g, the 

rate of revolution of T.K. autohomomixer was 5600 rpm 

and a solution containing 0.8 % by .right of xanthan 

gum as a thickening agent was used in place of the
35 solution containing 0.5 % by weight of xanthan gum and

1.0 % by weight of magnesium aluminum silicate as a
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■chickening agent, thereby obtaining a slurry of 
fenitrothion mrcrocapsules of 20 % by weight in concen­
tration of an active ingredient.

The resulting microcapsules had an average 
particle diameter of 20 pm and a wall thickness of 
0.045 pm, and a ratio of an average particle diameter/ 
wall thickness was 444.

Example 11
The procedure of Example 6 was repeated 

except that amount of "SUMIDUR" L ® was 3 g, a mixture 

of 160 g of fenitrothion and 40 g of malathion was 
used in place of 200 g of fenitrothion and the rate of 
revolution of T.K. autohomomixer was 6500 rpm, thereby 
obtaining a slurry of microcapsules 20 % by weight in 
concentration of active ingredients.

The resulting microcapsules had an average 
particle diameter of 5 pm and a wall thickness of 
0,01 pm, and a ratio of an average particle diameter/ 
wall thickness was 500.

30

Example 12
3.5 Gram of "SUMIDUR" N® (as indicated 

hereinbefore) was added to 200 g of fenitrothion and 
stirred until uniform solution was obtained. This 
solution was added to 350 g of ah aqueous solution 
containing 5 % by weight of gum arable as a dispersing 
agent, followed by stirring for several minutes by 
means of "T.K.. autohomomixer·" (as indicated above) at 
room temperature until microdrops were formed. The 
rate of revolution was 7300 rpm.

35 Then, the dispersed solution was gently

stirred in a constant temperature bath at 70 °C for 36

Vi
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35

hours to carry out reaction, thereby obtaining a 
suspension of microencapsulated product' ‘it reto was 
added water to make total weight of 100u g wnd this 
was diluted two folds with an aqueous solution contain­
ing 4 % by weight of carboxymethyl cellulose ("CELLOGEN"

(r)3H 7 made by Daiicbi Kogyo Seiyaku K.K.) , thereby 
obtaining a slurry of fenitrothion microoapsules of 
10 % by weight in concentration of an active ingredient.

The resulting microcapsules had an average 
particle diameter of 10 pm and a wall thickness of 
0.022 pm, and a ratio of an average particle diameter/ 
wall thickness was 455.

Example 13
The procedure of Example 1 was repeated 

except that 3.5 g of "SUMIDUR" L ®and 0.5 g of toluene 
diisocyanate ("SUMIDUR" T-80®made by Sumitomo Bayer 
Urethane Co.) were used in place of "SUMIDUR" L ®, the 

rate of revolution of T.K. autohomomixer was 5600 rpm 
and the stirring time in the constant temperature 
bath was 20 hours, thereby obtaining a slurry of 
fenitrothion microoapsules of 20 % by weight in concen­
tration of an active ingredient.

The resulting microcapsules had an average 
particle diameter of 19 pm and a wall thickness of 
0.051 pm, and a ratio of an average particle diameter/ 
wall thickness was 373.

Example 14
3,5 Gram of "SUMIDUR" L ® (as indicated 

hereinbefore) was added to 200 g of fenitrothion and 

stirred until uniform solution was obtained. This 

solution was added to 350 g of an aqueous solution 

containing 5 % by weight of gum arable as a dispersing

t

/ "v
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agent, followed by stirring for several minutes by 

means of "T.K. autohomomixer" (as indicated above) at 

room temperature until microdrops were formed. The 

rate of revolution was 5600 rpm. Then, after adding

5 dropwise 5 g of ethylenedic ne to the reaction system, 

the dispersed solution was gently stirred in a constant 

temperature bath at 50°C for 30 hours, thereby obtain­

ing a suspension of microencapsulated products. After
.. ) making the pH of the suspension neutral with IN HCl,

: ί :
■ t 10 thereto was added water to make total weight of 1000
f C · :

‘ g, thereby obtaining a slurry of fenltrothion micro­

! ,!t capsules of 20 % by weight in concentration of an active
I i ί : :

ingredient.
f» < t r 11 

« t

15 The resulting microcapsules had an average
particle diameter of 19 pm and a wall thickness of9 « ft . '

’o’··’ 0.051 pro, and a ratio of an average particle diameter/
© β · ' .

*,*„* wall thickness was 373 .

« *»** 20 Example 15

The procedure of Example 1 was repeated 
except that amount of "SUMIDUR" L ®was 4 g and the

• < ft ■ . ' ' '
«* rate of revolution of T.K. autohomomixer was 1800 rpm,

thereby obtaining a slurr· of fenitrothion microcapsules
25 of 20 % by weight in concentration of an active 

ingredien .

The resulting microcapsules had an average 
particle diameter of 80 pm and a wall thickness of

30 0.204 pm, and a ratio of an average particle diameter/

wall thickness was 392.

Example 16

The procedure Of Example 1 was repeated 
35 except that amount of "SD'MIDUR" L®was 4 g, a mixture

of 180 g of fenitrothion and 20 g of cyclohexyl acetate

Ax ; ■
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was used in place of fenitrothion alone and the number 

of revolution of T.K. autohomomixer was 5600 rpm, 
thereby obtaining a slurry of fenitrothion microcapsules 

of 18 % by weight in concentration of an active ingredient.

The resulting microcapsules had an average 
particle diameter of 2.0 pm and a wall thick; ess of 

0.051 pm, and a ratio of an average particle diameter/ 

wall thickness was 392.

Comparative Example 1
The procedure of Example 1 was repeated 

except that amount of "SUMIDUR" L ® was 10 g and the 

rate of revolution of T.K. autohomomixer was 5600 rpm, 
thereby obtaining a slurry of fenitrothion iriicrocapsule s 
of 20 % by weight in concentration of an active ingredient 

(Comparative composition 1) .

The resulting microcapsules had an average 

particle diameter of 19 pm and a wa ’,1 thickness of 

0.122 pm, and a ratio of an average particle diameter/ 

wail thickness was 156.

Comparative Example 2
The procedure of Example 1 was repeated 

except that amount of "SUMIDUR" L ® was 50 g and the 

rate of revolution of T.K. autohomomixer was 5600 rpm, 

thereby obtaining a slurry of fenitrothion microcapsules 
of 20 % by weight in concentration of an active ingredient 

(Comparative composition 2) .

The resulting microcapsules had an average 
particle diameter of 20 pm and a wall' thickness of 

0.637 pm, and a ratio of an average particle diameter/

35 wall thickness was 31.

1

ϊ
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Comparative Example 3

A fenitrothion emulsifiable concentrate

having an active ingredient concentration of 50 % by 

weight was prepared by a usual manner using the follow-
5 ing recipe (Comparative Composition 3).

Fenitrothion 50 parts by weight
"SORPOL" 120OK 10 parts by weight

rt » (surface active agentftftft
10 made by Toho Kagaku K.K.)

« : ft ©
• ·’ Xylene balance

ft 9• ββ β 9 ft

ftftft ft ft «
, 100 parts by weightft « · © ft ·ft ft

15

Test Example. 1

Leaves of cabbages were dipped in each test
•°·”’· composition indicated in Table 1 diluted with water

to a prescribed concentration for 1 minute. After
ft ft
J 20 drying, the thus treated leaves of cabbages were placed

in cups of 12 cm in diameter together with 10 tobacco 
cutworm (third instar larvae ). After 48 hours, the

ft ft*
mortality was checked and LC^g (concentration at which 
50 % of inserts were killed) was obtained. The test was

25 repeated three times.

I

The results are shown in Table 1.

30

.χ
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Table 1

Test composition LC50 (ppm)

The present composition 1 109

The present composition 2 103

The present composition 3 92

The present composition 4 77

Comparative composition 1 400

Comparative composition 2 >400

Comparative composition 3 132

ί» ft :
! “■·»♦ 20 As shown above, the present compositions were

superior to the comparative compositions in the 
insecticidal 'fficacy for tobacco cutworm.© ftft

• 9 β : '
0 ft ί» ft ,.-

Test Example 2
25 Each test composition as shown in Table 2

which was diluted to a prescribed concentration with

water was sprayed by means of a spray gun over potted

cabbages mounted oh a turn table in ah amount of 50

ml per five pots. Each dilution contained 0.02 % by 
(r)

30 weight of Tokusei Rino (made by Nippon Noyaku K.K.). 
Tho thus treated cabbage pots were allowed to stand in 
a glass greenhouse and leaves of the cabbages were 
cut away after a prescribed period of time and were 

placed in cups having diameter of 12 cm together with
35 10 tobacco cutworm (third instar larvae). After 48

hours, the mortality was checked. The test was repeat­

ed three times. The results are shown in Table 2.
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Table 2

5
Test Concentration Mortality (%) at the indi­

cate days after treatment
composition (ppm) 0 2 days 8 days 14 days

The present
.- r f compos i t ion-1 500 100 97 37 13

10 2 500 100 80 53 33
3 500 100 87 60 50

f it*
t It t t t*' •F *

4 500 100 100 63 23

t»»<«*<* <
15

Comparative 
compos i tion-1 500 70 63 14 0

ft * 0<9 O ftft ft ft 3 500 97 60 0 0
ft ftft ft ft ♦ft ftft Non-

ft ft0 fttt ft ft ft 20
treatment 0 0 0 0

ft ft ft ft ft ftftft ft

As shown above, the present compositions 
25 retained their insecticidal efficacy for tobacco cut­

worms for a long period of time and thus exhibited 
excellent residual effect.

Test Example 3
30 Each test composition as shown in Table 3

which was diluted to a concentration of 500 ppm with
water was sprayed by means of a spray gun over potted
cabbages mounted on a turn table in an amount of 50 ml
per five pots. Each dilution contained 0.02 % by 

(r)35 weight of Tokusei Rino (made by Nippon Noyaku K.K.).
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Just after spraying, the thus treated cabbage pots 
were subjected to rainfall test of 40 mm (1 hour) by 
a raining device. After drying, leaves of the cabbages 
were cut away and were placed in cups having diameter

5 of 12 cm together with 10 tobacco cutworm third instar 
larvae. After 48 hours, the mortality was checked.
The test was repeated three times. The results are 
shown in Table 3.

t . ■ ■ '
t ■

10 Table 3

l «t
T t *

« t t
r t t

Test composition
Mortality (%)

1
t« tree 

< «

15
Rainfall No rainfall

a ·
« ♦ «9 · ♦ The present composition 1 37 100

tt ¢4 
» a ·

a a a The present composition 2 48 100
« ©
» 0
« e ff tt 20 The present composition 3 67 100

The present composition 4 73 100

ο o i
Off 0

Comparative composition 1 0 73
4 « k) 0

Comparative composition 3 3 90

25

As shown above, the present compositions 
were superior in rain fastness to the comparative

30 compositions.

As explained here, the microencapsulated 
organophosphorus insecticidal composition of the 
present invention has an excellent residual effect and

35 hence efficacy of organophosphorus insecticides for
agricultural use can be further enhanced. Thus, this
is useful.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A microencapsulated insecticidal composition which 

comprises an organophosphorus insecticide selected from the 

group consisting off fenitrothion, cyanophos, salithion, 

malathion, fenthion, diajinon, chloropyrifos, prothiophos 

and dichlorvos encapsulated in a wall formed of a polyurea 

and having an average particle diameter of not more than 80 

pm, a wall thickness of not more than 0.3 pm and a ratio of 

an average particle diameter/wall thickness of not less than 

250.

2. The insecticidal composition according to claim 1 

wherein the organophosphorus insecticide is fenitrothion.

DATED this 12th day of February, 1990

SUMITOMO CHEMICAL COMPANY, LIMITED

WATERMARK PATENT & TRADEMARK ATTORNEYS, 

50 Queen Street 

Melbourne. Vic. 3000 
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