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1.2
1.2.1 :20% (fenvalerate ) EC ( )
2.5% (lambda-cyhalothrin) EC.5% (fenpropathrin) EC.10%
(cypermethrin) EC.4. 5% (alpha-cypermethrin) EC( )
5% S- (esfenvalerate) EC( );2.5% (deltamethrin)
EC( );2.5% (bifenthrin) EC( FMC )%
:40% (omethoate) EC( )3;80% (DDVP) EC
( )340% (chlorpyrifos )EC ( );30%
(acephate )EC( )350% (profenofos )EC( );50%
(diazinon)EC ( );50% (phoxim)EC (
);20% (triazophos)EC( Do
:20% (methomyl )EC( );20%
(carbosulfan)EC( FMC Do
:20% (tebufenozide)SC ( );5% (chlor-
fluazuron YEC( );5% (hexaflumuron)EC( )350%
(diafenthiuron) WP( )325% (buprofezin) WP ( );5%
(flufenoxuron)EC( Do
:10% (imidacloprid ) WP ( );5% (fipronil ) SC (
. );10% (chlorfenapyr) SC ( )5 3%
(acetamiprid) EC( );1.8% (abamectin)EC(
)30. 6% EC( Do
885( )
1.2.2
1.2.2.1 GB 5549—90""
o s JZHY-180
) 5 0.2 mN/m,
(28+2) C,
1.2.2.2 e
250 mL ) 885 (0.49 mg/L. 4 000 mg/L)
, 50 mL, 2.75emX2.75ecm X 2.70 cm s 885 o
, 1 000mL 62.5 mg/L( ) 31.25 mg/L 885

, 50 ml, 2.75cm X 2. 75 cm X 2. 70 cm ,



No. 2 : N 77

3 cosl 1,

Table 1 The contact angle of liquid with different surface tension on 3 plants

Surface tension of liquids

Plants Contact angle cosd
/mN « m !
Rice 39. 00 52° 0.61
43. 38 100° —0.17
46. 49 130° —0. 64
57.91 129° —0.63
63. 30 132° —0.67
72.00 137° —0.73
Wheat 43. 38 45° 0.74
46. 49 60° 0.5
58. 35 90° 0
72.00 130° —0. 64
Wild-cabbage 39.00 31° 0. 86
43. 38 60° 0.5
46. 49 80° 0.17
57.91 130° —0. 64
63. 30 160° —0.94

Because the contact angle of the liquids whose surface tension were 46. 69, 57. 91, 63. 30 and 72. 00 mN/m was very
approximate on rice leaf, the figure of the critical surface tension of rice was drawn only with the surface tension at 39. 00,

43. 38 and 46.49 mN/m and the cosf of their contact angle on rice leaf.

cosl ( IDNS
cosf=1 , \ 36.7.36.9 36.4 mN/m.
1 g 1r I !
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Fig. 1 The critical surface tension of rice, wheat and wild cabbage leaf
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Table 2 The surface tension of spray liquid and the CMC of surfactant in the spray liquid

The spray liquid of conventional The spray liquid in which
o concentration of insecticides surfactant reached the CMC
Insecticides
Conc. of insecticides Surface tension Conc. of insecticides Surface tension
/mg * L7 /mN « m™! /mg ¢ L} /mN « m™!
Pyrethroid insecticides
20% fenvalerate EC 100.0 40. 97 400. 0 37.93
2.5% lambda-cyhalothrin EC 12.5 37.30 200. 0 34.57
2.5% deltamethrin EC 12.5 45.53 400. 0 36. 37
5% esfenvalerate EC 25.0 43.17 400. 0 38.47
5% fenpropathrin EC 25.0 41. 30 400. 0 36. 50
10% cypermethrin EC 50. 0 40. 07 100. 0 37.47
4.5% alpha-cypermethrin EC 22.5 43.27 360. 0 36.17
2. 5% bifenthrin EC 12.5 42.00 200.0 34.53
Organophosphorus insecticides
40% omethoate EC 400. 0 45. 33 1600. 0 42. 33
80% DDVP EC 800. 0 41.50 3200. 0 39. 60

40% chlorpyrifos EC 400. 0 39. 07 1600. 0 34. 30
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Continued
The spray liquid of conventional The spray liquid in which
concentration of insecticides surfactant reached the CMC
Insecticides
Conc. of insecticides Surface tension Conc. of insecticides Surface tension
/mg + L' /mN « m~! /mg + L' /mN ¢ m~!
30% acephate EC 300.0 44.10 1200. 0 38. 27
50% profenofos EC 500. 0 37.77 500. 0 37.77
50% diazinon EC 500. 0 36.73 500. 0 36.73
50% phoxim EC 500. 0 37.50 500. 0 37.50
20% triazophos EC 400. 0 33.50 200. 0 34.93
Carbamate insecticides
20% methomyl EC 100. 0 43. 07 400. 0 38. 07
20% carbosulfan EC 100. 0 37.07 400. 0 34. 83
Inscet growth regulation
20% tebufenozide SC 100. 0 51.07 3200. 0 36.47
5% chlorfluazuron EC 25.0 41. 47 50. 0 38.00
5% hexaflumuron EC 25.0 40. 97 100. 0 36.43
50% diafenthiuron WP 250.0 37. 07 500. 0 34.13
25% buprofezin WP 250.0 55.57 2000. 0 36. 57
5% flufenoxuron EC 25.0 34.43 25.0 34.43
Others
10% imidacloprid WP 100. 0 47.43 400. 0 39. 57
5% fipronil SC 25.0 43.63 200.0 33.93
10% chlorfenapyr SC 50.0 53.17 800. 0 35.53
3% acetamiprid EC 15.0 35. 00 15.0 35. 00
1. 8% abamectin EC 2.0 50.10 36.0 35. 30
0. 6% abamectin EC 2.0 37.70 2.0 37.70

Note:; CMC critical micelle concentration.

Table 3 The change of surface tension of 885 on different

interfacial area between liquid and air

Interfacial area Interfacial area
Conc. of 885 between liquid Surface tension| Conc. of 885 between liquid Surface tension
/mg « L and air /mN + m ! /mg « L and air /mN « m !
/em? /cm?
62.5 28.27 35. 40 31.25 28.27 36. 33
78.54 34.43 78.54 36. 57
113.10 35. 20 113.10 36. 43
415. 48 36.17 415. 48 37.67
1200. 00 37.27 1200. 00 38. 47
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The Cause of the Difficulty in Wet-spreading of Some
Insecticides on Rice, Wheat and Wild Cabbage Leaves

GU Zhong-yan*, XU Xiao-long, HAN Ll-juan

(Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract : The result of this experiment showed that the critical surface tension needed by rice, wheat and
wild cabbage leaves was 36.7, 36.9 and 36.4 mN/m respectively. Furthermore, the surfactant did not
provide the necessary critical micelle concentration in the spray liquid of conventional concentration of most
insecticides. 30 insecticides were measured in laboratory and the surface tension of the liquid was much larger
than the needed critical surface tension of rice, wheat and wild cabbage leaves, which caused the difficulty in

wet-spreading of the insecticides on these leaf surface.

Key words :critical surface tension; surface tension; critical micelle concentration
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