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Synergistic Mechanism of Tea Saponin on Pesticides . Influence
on the Contact Angles of pesticide Solutions

Wang Xiaoyi, Huang Bingqiu
(Laboratory of Insect Toxicology, South China Agricultural University, Guangzhou 510642)

Abstract

Influences of tea saponin on the contact angle of 6 pesticide (glyphosate, dimephypo,
dimethoate, torque, Bt and fenvalerate) solutions on the leaf surface of 5 plant (crabgrass,
rice, Chinese cabbage, citrus, and Chinese kale) and the body surface of 2 insect pests (dia—
mondback moth and imported cabbage worm) were determined. Results showed that tea
saponin could reduce the contact angle of pesticide solutions on the surface of plant leaves
and insects in varying degree. So the adhesion, wetting and spreading properties of pesticide
solutions on the surface of targets were increased, the loss of pesticides was decreased and ef-
fects of control were improved. Especially to the treatments of Bt on the undersurface of Chi-
nese kale leaf, glyphosate on the surface of crabgrass leaf, and fenvalerate on the body surface

of cabbage worm, the contact angles of pesticide solutions were above 106° but they de-
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creased to 78° below when 1 000 4 000 mg/ L tea saponin was added. It had very important

instructional significance in practice.
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Table 1 Influence of tea saponin on the contact angle of water on the surface of rice and citrus leaves
Right surface of leaf Undersurface of leaf
(9 ()
T reatments Contact angle Reduced rate Contact angle Reduced rate
X+ 8D than water (%) X 8D than water (%)
Clean water 69+ 5 a - 98+ 11 a -
TS 500mg/L 60+ 9b 13 49+ 13 be 50
TS 1000 mg/L 57.8% 2.6 be 16.2 43.8+ 2.9 ¢ 55.3
Citrus TS 2000 mg/L 51 4 d 26 36. 1+ 2.2d 63.2
TS 4000 mg/L 50% 4d 28 48+ 7 ¢ 51
Clean water 118+ 5 4 - 136% 6 a -
TS 1000 mg/ L 101+ 9 p 14 116+ 4 14.7
Rice TS 2000 mg/ L 102+ 4 14 112.5+ 2.7 he 17.3
1C
TS 4000 mg/ L 80+ 9 ¢ 32 100+ 7 od 26.5
DMRT 5%
Note: The different letters b ehind numbers in the same list showed the difference between them was significant at 5% level
based DMRT .
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Fig. 2 Contact angles of Bt and its mixture

preparation with tea saponin solutions

on the surface of chinese kale leaves
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Fig. 3 Contact angles of torque (T) and its

mixture preparation with tea saponin

solutions on the surface of citrus leaves
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Fig. 4 Contact angles of dimethoate (D) and its

mixture preparation with tea saponin solutions

on the surface of chinese cabbage leaves
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Table 2 Influence of tea saponin on the contact an— 2 000 mg/L )
gles of Bt and fenvalerate solutions on the 1000 mg/L ,
body surface of diamondback moth and
cabbage worm respectively 4
(°)
90°,
Contact angle Reduced rate than
T reatments X+ SD single agent( %) ’
Clean water 113t 5 a - s
Bt 109+ 10 a -
Bt+ TS 1000 mg/L 105+ 7 a 4 ’
Bt+ TS 2000 mg/ L 75+ 5b 31
Bt+ TS 4000 mg/ L 75+ 2b 31
Clean water 121.10%£ 0.22 a -
(f 124t 4 a -
f+ TS 500 mg/L 93+ 12b 25 .
.. f+ TS 1000mg/L 48+ 8 ¢ 61 s 90°,
f+ TS 2 000mg/L 58+ 7 ¢ 53
fi TS 4 000 mg/L 53+ 22( 57 20 4 000
mg 22 ¢
mg/ L 90°
: DMRT
5%
Notes: The different letters behind numbers in the same
list showed thedifference between them was sig—
nificant at 3% level based DMRT; * diamond— N ,

back moth; * * imported cabbage worm.



