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Abstract

To test the function of the slippery plate bionic-manufactured based on the surface structure and
function of waxy zone in Nepenthes pitchers, attachment force of locust on the slippery plate and the waxy
zone was measured by utilizing attachment force measurement system for locust. The experiment of
verifying the slippery function of the slippery plate with photoelectric inducing plague locust machine was
carried out. The experiments results showed that the attachment force of locust on the slippery trapping
plate was 0.94 ~1. 05 times of that on the waxy zone. The slippery trapping ratio was reached to 82. 4%
when the slanting angle of the slippery plate was 32°. Similarity of the attachment force and considerable
slippery trapping ratio probably indicates that the slippery plate bears similar function with the waxy zone,

and can satisfy the technical demand of photoelectric inducing and slippery trapping plague locust.
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Fig. 1 Waxy zone of Nepenthes pitchers and the
slippery trapping plate
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Fig.2  Attachment force measurement system for locust
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Fig.3 Linear fitting of sensor’ s calibration results
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Fig.4  Structure of photoelectric inducing machine
for trapping plague locust
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Tab.1 Maximal attachment force of locusts on waxy

surface of Nepenthes pitchers and

slippery trapping plate mN
gt/ (°)
g
20 25 30
A 406.8 £17.2 375.1+18.6 342.6 +15.1
W R X
TR i 134.6+£8.9  109.4 +10.7 93.7+9.7
N A 404.5+15.8 394.7+17.6 357.9 £14.6
TR

#H 126.3£10.5 107.3+8.9 96.8 +8.2

I8 1 RTAT, g M 7 P28 i % X3 ThT 1) 5 K A
AT 342 ~407 mN Z ], £ 0 A i & 04 1 R dl
R WA LR KBS 714 T 357 ~405 mN Z[H] ; 4))
MYEM W B X R R K E AT 93 ~
135 mN, ZE¥E Bl 4R T A b i e KB S T 96 ~
127 mN X525 5 W 8 AR A, et H 7 o B Al 4
AR TE R T A IX R T B KB R H(E R
MATF0.94 ~1.05 Z[(F£2),

F2 AT EEHEBRRSBERRNRXMENILE
Tab.2 Ratio of locust’ s maximal attachment force on

slippery trapping plate and waxy zone

iRk (°) ik ik
20 0.99 0.94
25 1.05 0.98
30 1.04 1.03
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Ny o FHICARAGRE RO R A T AR B RS A 4R R,
514 80.9% \79. 6% 82.4% (F3),
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Tab.3 Slippery trapping ratio of the
slippery trapping plate

G745 N, N R/%
1 297 367 80.9
2 339 426 79.6
3 323 392 82. 4
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