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

FENG Chao'?, YANG Dai-bin', YUAN Hui-zhu *'
(1. Key Laboratory of Pesticide Chemistry and Application, Institute of Plant Protection, Beijing 100193, China;
2. Key Laboratory of Tobacco Quality Controlling, Ministry of Agriculture, Tobacco Research Institute ,
Chinese Academy of Agricultual Science, Qingdao 266101, Shandong Province, China)

Abstract:5% ethofenprox spreading oil (SO) was developed by orthogonal experiment through the
screening of the solvent and surfactant. The optimum solvent was 50. 0% methyl laurate. The proportion
of the mixture of surfactant, OP-4, OP-10, 2201 and dodecanol ester, was 4:4:3:9 (m/m), which
was 10. 0% weight in total of the formulation. The other component was soybean oil, which was
35.0% of the formulation. The formulation had been stored at (54 C +2 C) for 14-days without
precipitation, crystallization and layer-separation. The decomposition rate was 0. 10% . Surface tension
was 28.33 mN/m and interfacial tension was 0. 11 mN/m at 35 C. Spreading speed and area reached
9.29 cm/s and 1 882.74 cm’with 1.28 pL. This formulation could be directly dropped to paddy water
without any dilution. The active ingredient dropped on paddy water surface and spreaded to whole water

surface of the paddy field in a few minutes. The field application showed that after 7 d the corrected
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control efficacy of 5% ethofenprox SO against rice planthoppers was 78.52% .

Key words: ethofenprox ; spreading oil ; orthogonal experiment ; spreading speed ;rice planthopper
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Table 1 The effect of different surfactant on
the spreading performance
gy SRR HRITR
Surfactant Spreading speed Spreading size Evaluation
/(cm/s) /cm?
OoP4 6.96 b 1534.58 ¢ TR
OP-10 5.37 ¢ 1811.60 b TR
A, 500 5.93 be 1670. 54 be + o+
43, 601 3.44 d 1745.51 be +
1601 5.35¢ 1712.35 be + o+
Span-80 5.48 ¢ 1581.78 ¢ + +
4%, 2201 6.56 b 2172.55 a + 4+
Silwet 408 10.65 a 1644.68 bc + + +
Silwet 618 2.87d 698.49 d - -
Silwet 625 6.96 b 1534.58 ¢ - -

T : Rl —FFEE R A RNG T8 3R 2 E7E P =0.05 K
FRERWEME, + M - FORERIERE,  + + + + TR E R
U, - = ORI RS

Note: Data followed by different small letters were statistically
different at P =0.05. + and - indicated the spreading performance,
“+ + + + 7 means the best spreading performance, and “ - - " the
worst spreading performance.

2.3 EXRFEMRUEF
SERW L2, AL T 9 ZEA TR FE bR LT,
TAEAS VAN T b rh i e T AR JR MRy ) 1Y) = A
BhR , WOV R AR AT T R R 2240 . OP-4
TEST R 51 ECH 2% ~ 5% 1 [l N BE I B2 () 15 Il e
T FR 2 R A DRk L o it 0 B 1% ~ 2%
JH'H; OP-10 7E 57 &8 43 80K 1. 5% ~ 3% 3 [l 4 i Jie
(TR NGy MR N @ 8 = i g 5 @ L R R 2
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2% ~4% 5 K EMAE BT 73 K00 30% ~ 35% i Xt
JEEBUEZM A K, AR 30% ~37.5% . hEH %
DR 2 Bl J it R4 1 22 23 B T DL, OP-10  of 4l % i A4

RIS B R, 2201 fie/i o 25 G 80 JR S 7 ) B 1
)R, BCTT s T+ ZaREEES , O DLHAE N — A
Wi PR 2R, AT AR R 1 S, 4 R IR 3

F2 REEMEFIFIET AR EE 35 R AR 2T
Table 2 The effect of different content of surfactant and filler on the spreading performance
ESES P EER
iy Factors Dependent variable b
Formula A B C _D i %ﬁ}i%[éﬁ & ik Evaluation
SR Spreading speed Spreading area  Interfacial tension
OP4/% OP-10/% 2201/ % .
Soybean oil/ % /(cm/s) /em? /(mN/m)
1 2 1.5 1 30 6.92 de 1745.11 b 0.071 d -+ -
2 2 2 1.5 35 7.86 bc 1972.27 a 0.050 g -+ +
3 2 3 2 40 7.92b 1995.58 a 0.106 b + + -
4 3 1.5 1.5 40 6.97 cde 1547.62 ¢ 0.116 a - - -
3 2 2 30 6.51 e 1969.61 a 0.065 f -+ +
6 3 3 1 35 8.29 ab 2013.59 a 0.051 g + + 4+
7 5 1.5 2 35 8.21 ab 1978.42 b 0.087 ¢ + + -
8 5 2 1 40 7.48 bed 1621.30 ¢ 0.068 e - - -
9 5 3 1.5 30 8.88 a 1957.20 a 0.057 g + + +
Level 1904.32a 1687.05¢ 1793.33b 1890.64 a
I
Level 1843.61ab 1854.39b 1825.70b
I
Level 1782.31b 1988.79a 1911.21 a
I
R 122.02 301.74 117.87 196. 60

T =3P ARG FEERIRAE P =0.05 AKCFRY2E 5 W ME. + FI - SRR PN S0, G g 3 B2 0Bl Joe T AH% S 1 “a
go7ie" + 7 RN -7 KR RO (g7 iet + 7w -

Note ; Data followed by different small letters were statistically different at P =0.05. “ +”
differences of spreading speed and spreading area are “a or b” is represented as “ +”
interfacial tension are “f or g” is represented as “ +”

and “ -7 represent evaluation grades. The significance

, otherwise it is represented “ - ”. The significance differences of
, otherwise it is represented “ —

x3 WMRAEZREER
Table 3 The fine-tune orthogonal experimental design

”

(5ES WA R R
Factors Dependent variable
L) C D . .
) _ o5 i e 18 X s

Formila A Bl ol AR . HIHT) ity
. Spreading speed Spreading area Interfacial tension .

OP4/% OP-10/%  Dodecanol  Soybean oil Evaluation

/(em/s) /(em?) /(mN/m)
ester/ % /%

1 1 2 1 30 9.02 a 1207.68 d 0.299 a + - -
2 1 3 2 35 8.91 a 1271.62 ¢ 0.202 ¢ + - -
3 1 4 4.5 37.5 8.52 a 1320.84 ¢ 0.238 b + - -
4 1.5 2 2 37.5 8.52 a 1477.86 b 0.189 cd + o+ -
5 1.5 3 4.5 30 9.14 a 1761.46 a 0.200 ¢ + o+ -
6 1.5 4 1 35 8.32 a 1779.32 a 0.176 d + o+ -
7 2 2 4.5 35 8.01 a 1882.74 a 0.089 f + + o+
8 2 3 1 37.5 9.29 a 1809.59 a 0.102 ef + o+ -
9 2 4 2 30 9.05 a 1521.97 b 0.116 ¢ + + -

b7ig “ + 7 A

differences of spreading speed and spreading area are “a or b” is represented as “ +
of interfacial tension are “f or g” is represented as *

s BRI RN R P =0.05 KPS RHRE, + Fl - FORVEIIH], B B ST RS S Y “a s
T KA R EHE R T T e -

«

Note ; Data followed by different small letters were statistically different at P =0.05. “ +

3

”

+ 7, otherwise it is represented “ — .

” »

and “ -

, otherwise it is represented “ —

»

represent evaluation grades. The significance
" ; The significance differences
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PEREILFE 4, A UL, 24 2201 AR 1. 5% B4l x5 BEBERESMAENERZERERE(n=6)
WY, N 9.15 em/s, HAERmRE A, N Table 5 Recovery and precisions
1/912.54 cm?® . piy Sl 2 790 A S TR 7 5% ik 4 of ethofenprox(n =6)
1 50% H 4z B fig. 2. 0% OP<4 2. 0% OP-10, PR COmEE A FHEEMCE
1.5%2201 4.5% E‘Zﬂﬁﬁj}%’u %l] 35 0% j(E{EH ( ﬁﬁ;}‘ Sample Coz;enzt;mg Ad;lej;mg Mean ;Zcosvlery/% —
B H BB o AN s 99.21 .3
£4 2201 S BRI ethofenprox ¢ 2.55 99.61 6.9
Table 4 The effect of different contents of 2201
on the spreading performance {H4'5. 35, Btk ;35 CIN K5k /1y 28.33 mN/m,
oy OLAR R T & AT b)) 0 11 mN/m, éé.%&%w&*ﬁ@‘iﬂ%?ﬂﬂ
poa | Coments Spreading speed/ R AR DN 4. 92% . 26t BRI 14 d

R e o o7 A TG SR 353 514 0. 06% F110. 10% ., A2

2 s 9.15 1912. 54 PIPIG  SMILE ], TEU0E S5 R S

3 2.0 8.97 187821 R JO AR, TR N 1. 28 WL B, A
2.4 EREEES AR B2 E R BE49.29 cws,%ﬁ§@ﬁqw 1 882.74 cm®,

0.5 ~20 mg/L 2 i), BEAG A I fb v i 2O m“ﬁ%m@mﬁ;&%% . PR
WL I 5 B A P X 7, —TC e Bl PLZUIES 3% LIS I A ek L 4 1
Y=60.356x+ 1. 1092, K 20.999 9. Wedimehibiny KT LRI B RS R LK F Kt
TR 0 P L 1 PR T 7K THT , A6 2R T8 7K VR T TR R R IR B O 3R

. EF AR (8 2) . MFE 6 25 5T L, M2 )
0.080¢ 3 A BRBACR H 52.09% , 255 7 d BRAKCR K
- 00s] - 78. 52% o SPHIR RIS A B ACR, RILZ 2]
< 88;*8 TENEZY S T 5 B % 4 Je T A K, B A
88%8P_AM Y57, & A 7d S B R SCRIITE 60% LU L.
00000 200 200 600 800 1000 12,00
fHE) Time/min

1 EASERIREE HPLC
Fig. 1 HPLC of ethofenprox standard sample

200 5, Tk 2 TR Y S B RCR AE 98, 51% ~
99.61% Z [, - # 4 99. 06% , A %t b i Mt 2
(RSD) 4 F 6.9% ~11.3% Z[a (% 5) . £WILS
75 T T (250

2.5 FREBARER B2 5% B30s R I 7 e e kB
HRHE AR E R A Be il A iR, 7€ 25CHf pH Fig.2 5% ethofenprox SO around plant

R6 5% BAF R R IR i FI X CREABAMR
Table 6 The control effect of 5% ethofenprox SO against rice planthopper

R . 24J5 3d Third day 24J5 7d Seventh day
R 27 e = — —— —
T HOPER % SRR HGR % REES
Compound Sampling site
Death rate/ % Control effect/ % Death rate/ % Control effect/ %
%R CK -32.58 — -35.96 —
5% MEAII 1 38.20 53.39 83.15 87.61
Ethofenprox SO 2 32.58 49.15 77.53 83.47
3 26.79 44.78 71.91 79.34
4 41.01 55.51 49.44 62.81
5 43.82 57.63 71.91 79.34

F-¥4 Average 36.48 52.09 70.79 78.52
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