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Preparation of 5% ethofenprox spreading oil and
it s control efficacy on rice planthopper

FENG Chao*>, YANG Dat+bin', YUAN Huizhu '

(L KeyLaborabry of Pesticide Chem istry and Application, Instiute of Plant Protecton, Beijng 100193, Chma;
2 Key Laboratory of Tobacco Qua lity Contwo lling, M mistry of A gricu lture, Tobacco Research Institute,

ChineseAcadeny o fAgricultual Science, Q ngdao 266101 Shandong Province, Chma)

Abstract 5% ethofenprox spreading oil ( SO ) was devebped by orthogonal experm ent though the
screenng of the solventand surfactant The optmun solventwas5Q 0% methyl hurate The poportion
of the m xture of surfactant OP-4 OP-1Q 2201 and dodecanol estey was4:4:3.9 (m m ), which
was 10 0% weight n total of the foomuhton The oher can ponent was soybean 0i] which was
35.W of the fomulation The fomulatbn had been stored at (54 C X2 C) for 14-days w ithout
precpitatbn ciystallization and layer-separation The decompositbn rate was(0. 100 . Surface tension
was 28 33mN /m and nterfacial ttnsbn was Q 11 mN /m at35 C. Spreadng speed and area reached
9.29 an /s and 1882 74 an’w ith 1 28 UL. This fomuhtbn could be directly dropped to paddy w ater
w ithout any dilution The actve ngredient dropped on paddy w ater surface and spreaded b wholew ater
surface of the paddy fied n a fev m nutes The fiell app lication show ed hat after 7 d the corrected
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control efficacy of Fo ethofenprox SO against rice planthoppers w as 78 5% .
Key words ethofenprox spreading o1l orthogonal experim ent spreading speed rice plan hopper
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, 4 000 r/m n .
2 mm s 5 mL ’
, : 5 000 r/m n |
(9] , 267 75 g/L
325 33 g/L,
(54%2)C 14 d 0°C
15 HPLC 4h . ( ) ,
: Hypersil Cy (200 mm X
4 6mm, 5 Hm ); 30 C; - = 22
90:10( ); IlmL/min 20 M1, 1 . silv et 408 ,
7.5~ 8min 225 m; 2201  OP-4 2201
, 2172 55 an’, 0 P-10 )
10 00 mg OP-4 OP-10 2201  silv et 408
100 mL,, 100m g /L. , silv et 408
051L020350 10 OP-4 OP-10 2201
20 mg/L
2 2 1
Tabk 1 The effect of different surfactant on
16 the spreading perfomance
2 , DPS . T
Surfactant Spreading specd Spf‘fddng e Evaluation
/(an /9 /an
17 opP-4 6.96 b 1534 58 ¢ + + +
i £ OP-10 §37¢ 1811 60 b + + +
L7 1 ik fEE 2 ’ 500 593 bhe 1670. 54 be -
, 6 an 601 3,44 d 1745. 51 be +
N o 1601 §35¢ 1712 35 be
L 72 BHEAZRE Span-80 548 ¢ 1581 78 ¢ : :
R 2201 6.56 b 2172 55 a + + + +
Silwet 408 10 65 a 1644. 68 be + + +
S0mL ’ I'mm Sibv et 618 2874 698 49 d - -
5 ) Silwet 625 6.96 b 1534 58 ¢ - -
10m x 10 m, , ( : P =005
2 + - T
) 150 g/hm GB 15794— 1995 RO
N , Note Data folbw ed by different sn all lketters w ere statistically
different atP = Q 05. + and - indicated the spreading perfo mance
1, 4 I'm 1 ’ “+ 4+ + +” means the best preading perfom ance and “ - - ” te
4 s 2 worst spread ng perfomance
, , 37d 23
(1) (2) 2 . 9 ;
Ho =1 ( - , 0 P4
)/ ] % 100 (1) Yo ~ o
Po =1( - ) % ~ 2o
) /(100- )] x 100 ; OP-10 1L o~ 3o

(2)
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Yo ~ 4% 30% ~ 35k , 2201
, 300 ~ 37 Fho ) .

, OP-10 ,
2
Table 2 The effect of different content of surfactant and filler on the spread ng perfom ance

Facos D ependent variable
Fom ula A B C D . . ) . Evaluation
OP4 /% OP-105% 2201 2% Spreading speed Spreading area  Interfacial len sion
Soybean 0ilP /(an /9 /an? /(mN /m)
1 2 L5 1 30 692 de 1745 11 b Q0 071d -+ -
2 2 LS 35 7 86 be 1972 27 a Q 050 g -+ 4+
3 2 2 40 7.92b 1 99. 58 a Q 106 b + o+ -
4 3 L5 L5 40 6 97 cde 1547. 62 ¢ 0 116a - - -
3 2 30 6 51e 1969 61 a 0 065 f -+ 4+
6 3 1 35 8 29 ab 2 013.59 a Q051 g + o+
7 5 L5 2 35 8 21 ab 1978 42 b 0 087 ¢ -
8 5 2 1 40 7 48 bed 1 621. 30 ¢ 0 068 e - - -
9 5 3 LS 30 8§88 a 1 957. 20 a Q 057 g + o+ o+
Level 1904 32a 168705¢ 1793 33b 1890 64 a
I
Level 1843 61 ab 18439b 182370b
1I
Level 178231b 198879a 1091L21a
il
R 122 2 301. 74 117. 87 196 60
P=00 + s “a
B+, “ =7 “f “+7, “«-7

Note D ata folbw ed by different snall ktiersw ere statstically different atP = 0. 05. “+” and “ -7
differen ces of spreading speed and spread ing area are “ a or b’

nterfacial ension are“ f or g” is represented as“ +

3

is represenied as“ +

, othew ise it & represen ted

>

« ”

", othew e i is represented “ —

represent evaluation grades The significance

”. T he significance diferencesof

3
Tabk 3 The fine-tune orhogonal experm ental design

Faco s D ependent varible
C D
Fomula A B
. Spreading speed Spreading area Interfac ial tension .
OP-4/  OP-10P0 Dodecanol  Soybean oil Evaliation
/(an /9 /( an?) /(mN /m)
ester o 1%
1 1 2 1 30 90 a 1207 68 d 0 299 a +
2 1 3 2 35 89l a 1271. 62 ¢ Q0 202 ¢ + -
3 1 4 45 375 8 2a 1320. 84 ¢ Q238 b +
4 LS 2 2 375 8 2 a 1477 86 b 0 189 cd + +
5 L5 3 45 30 9 14a 1761. 46 a Q0 200 ¢ + +
6 L5 4 1 35 8 Ra 1779. 32 a Q176 d + +
7 2 2 45 35 8 0l a 1882 74 a 0. 089 f + o+ o+
8 2 3 1 375 92 a 1809. 59 a Q 102 ef + +
9 2 4 2 30 905 a 1521 97b Q116 e + +
P=00 + - R “a
b 47, “- “f g “47, “-7
Note D ata folbw ed by different snall kttersw ere statstically differentatP = 0. 05. “+” and“ —” represent evaliation grades The significance

differen ces of spreading speed and spreading area are “a orb” is represented as“ +

of mterfac al ension are “ for g’ is represenied

2 3 ,

as“ + 7

, othew ise it is represented “ - 7.
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2201,

; The significance differences
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4 s 2201 1 %% 5 (n=6)
, 9 15 an /s , Table 5 Recovery and precisions
1 912 54 sz 570 Of ethofenprox(n = 6)
50 2 0o OP4 2 0 OP-10 RD /%
Sanpk Content/mg A dded/mg M ean recovery Mo
1. %% 2201 4 % 35. 0% (
23 25 345 98. 51 8 4
) thofk 13 27 305 99. 21 11 3
4 2201 CROIIPIOY 9 56 255 99, 61 69
Table 4 The effect of different contents of 2201
on the spreading perfom ance 333 ; 35C 28 33mN /m,
2201 0. 11 mN /m
Contents Spread in; eed/
Fomuh of22(;1/’t7 P (ﬂng/:;) Spreading area/an > ’ 4 9% 14d
- , Q066 Q 10%
1 1.0 8. 21 1803 33
2 L5 9. 15 1912 54 5 ) )
3 20 8 97 1878 21 i L 28 UL |
2
2 4 9 29 an /s 1882 74 an
0.5~ 20meg/l. | 26
5%
Y =60 356{+11092R2:Q 999 9 ’ ’
1 D)
0.090r g ( 2 6 ,
0.080F 5
0.070} E 3d 52 0%, 7 d
0.060r A
D2 0.050f 78. 5% K
< 0.040f \ ,
0.030F
0.020f } , 7d 60
0.00 2.00 4.00 6.00 8.00 10.00 12.00
fi1E] Time/min
1 HPLC

Frg 1 HPLC of ethofenprox standard san ple

: 98 51% ~
99.61% 99. 06%,
RD ) 69~ 1. % (5
25
. 25C  pH
6 o

2 o
Fig 2 b ethofenprox SO around plant

Table 6 The control effectof 5% ethofenprox SO agamst rice planthopper

3d Third day 7d Sev enth day
C om pound San pling site
D eath rate % Contwo | effect% D eath rate Mo Contol effectPo
CK -32 58 — - 35.96 —
S 1 38 20 53 39 83. 15 87 61
Ethofenprox S0 2 32 58 49 15 77. 53 83 47
3 26 79 44 78 71. 91 79 34
4 41 01 5351 49. 44 62 81
5 43 82 57 63 71. 91 79 34
A verage 36 48 52 09 70. 79 78 52
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