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Vertical adhesive force of Henosepilachna vigintioctopunctata ( Fabricius) to

eggplant leaves

HUA DengKe' GUI Lian-You'™  Gilles BOITEAU®> LUO Jie' (1. Institute of Insect College of
Agriculture Yangtze University Jingzhou 434025 Hubei Province China; 2. Agriculture and Agri¥ood
Canada Potato Research Centre Fredericton New Brunswick Canada)

Abstract: Cyclone Insect Collector ( CIC) has been developed to control pests in crops. Recent studies
suggest that a significant number of Henosepilachna vigintioctopunctata ( Fabricius) remain attached to the
plant after a single pass of the machine. Adhesive force of H. wvigintioctopunctata to eggplant leaves was
determined with an electronic scale. Objective of our study is to provide references for pneumatic control
technology to be developed and used in prevention and control of agricultural insect pests in China. The
results showed that the maximum adhesive force for 2" 3™ instar 4" instar female and male adult were
respectively 7.3 £0.3 mN 8.6 £0.6 mN 12.0 £0.3 mN 15.8 £1.3 mN and 13.0 +1.0 mN. The
adhesive force of H. vigintioctopunctata among 2" instar 3" instar 4" instar female adult and male adult
order from high to low were as follow: female adult > male adult 4" instar >3™ instar >2"" instar. Adhesive
force /weight ratios of H. vigintioctopunctata to eggplant leaves among 2™ instar 3™ instar and 4" instar
order from high to low were as follow: 2" instar >3 instar >4" instar. Whether in upper or lower eggplant
leaves the adhesive force of H. vigintioctopunctata at various life stages and angles in the upper or lower

eggplant leaves were independent of their mass. Range of mean adhesive force/weight ratio for 2" 3"
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larvae 4" larvae female and male adult was 47. 8 —90. 8. The mass of the beetle accounted for 1. 1% —

2.1% of adhesive force. Results further showed that the factor of the holding force of insect being far more

than their weight would have to be considered to the development of the CIC.
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Fig. 1 Four kinds of adhesive force test of Henosepilachna

vigintioctopunctata to eggplant leaves
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Fig.2  Determination of adhesive force
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Table 1 Correlation coefficients of the mass of the beetle at various life stages to adhesive force
Stages
Test"
Number 2 2" Instar 3 3"Instar 4 4" Instar Female adult Male adult
A 16 0. 155 0.202 0.226 0.275 0.204
B 16 0.343 0. 197 0. 490 0. 025 0. 096
C 16 0. 127 0. 164 0. 380 0. 089 0. 061
D 16 0. 261 0. 406 0.386 0.152 0.277
A.B.C D 1. Note: Test A B, C and D See Fig. 1.
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63.4. 61.3, 49.5. 60.3 48.5.



39

BEEA Test C

ZOZ0Z020202020-0-0-0-0=0-0-0_0-0-0-0-0°¢
0 9090209009000 90 0. 039,09, 0.9,9.9:9.%,
[S2edolololololototototototetetetetee

T
Male adult

(92020-0-0-0-0-0-0-0-0-9-0-0_0-0-0-0-0-0-0-0-0°¢
oo e e e ot e e tateatetatetodetodel

a0 % %% %0969 % %% %0902 %% %%a%:%%

Female adult

RRRRRRRRREIIRIRRKL]
R R R RRRRRRRRRARA

95030302020-0°0°0%0"
$0.9.9.9.9.0.0.9.9.
RXRRRRRRRK,

C— Test D

4URANH R
4t Instar

3 fb4h

3rd Instar

2 A% H

20d Tnstar

B Test B
1 Test D
*k

(0302020202020-0=0=0-020_0-0=0-0-0-0--0-0°9.
0.0:9:9.0. 0,000,900, 0.9.9.9.9.0,0.9.9.
RRRRRRRRRRRRHRHRN

[RRRIKIIKKLLIKKKLKKK KKK KKK
CHRRAXHRIXIRRILIRRRKIRRKHRXKS

e O 00000020 200 %020 002020 2020502000,
1909 % %6%0% % %%0%0% %%0%0% % %4%a% % %a%%'

%% % %% % % % % % % % % %Y
RRIREIRLRRIRE

BRRRRIRAIRRIKS
[%626%%%6%%6% %% % 6%

0303020°0°02020-0-0-0°0"
9.9.0.0.0.0.9:9.9.0.9.
Refelelededededotododods

Journal of Environmental Entomology
(B)
20

XXX Test A

sl (= w o
—

90I0f SAISAYPY A Nw v RWE

(D)

203030 020 0 0 9 9299 0 99992999999
RIRRIIILRRIIRLKIINANL]
9% % %0%0%4%6 %% % %0%0%4%6 % %% %%a%% % %

TR

Male adult

2929202020-0-0-0-0-0-0_0-0-0-0-0-0-0-0-0-0-0_-0-0_0-0_9~(
DRRISIAIKAKIIAKAIKAKUEIEIEKK,

9% % %9090 % % %% %0909 %% % %a%a%4%6% % %% %%

‘0000‘000000000‘000000000000000‘000000‘00
ERRRRRRRRRRRRRRRRRRRRK,

“04040404‘404‘40404‘40404‘4040
$959.9.0.9.0.0.0.9.9.0.0.0.9.
BRRRRRRRHKRRRRRRK,

[RRRIXXRIILILIKS
QRRRRRIKIKRRRR
13K CRRR

Raololeteetololeteetol

T Test B

4th Instar  Female adult

4tkghm MR

3 R4
3rd Instar

2 {4
2nd Instar

(A)

1310

el (=1 v (=]
-

QOI0J QATSIYPY A Nu v RWE

n o sl (=}
— =

Q010§ GAISIYPY ((NW ) [ Er [y

RIS IERIILRIIERRILERIALS
ot totetetotetotetotetotetetotetotetotete!
620%%%6%20 %% %0 %20 %% 0% e Yo te e e e

Male adult
>2

T
Male adult
58.2
55.6
52.8
48.5

/

o Note: Test A. B. C and D See Fig. 1.

adhesive force and n = number of replication.
>3

Female adult

4 ¥l e

4t Tnstar
Female adult

56.6
61.0
60.3

(D) Test B vs Test D
63.3

0.0001)

3 fk4H
3rd Instar

( Mean = SE)

2 h%hH
2nd Instar
4" Tnstar

5

Stages

25.331 P

53.3
47.8
53.0
49.

(C) Test A vs Test C

4
(F

3" [nstar

66. 9

TR

Male adult
o Note: Significant at the 0. 01 probability level.

59.6
58.0
61.3

(B) Test C vs Test D
3

/n  where Wt = weight of beetle F

(C)

PRI IR IR IRRRIRRIR
RSOIRIKKIAIAIEKKIKIANKRKKEKK,
(0270202620220 % 0% 2620 %0202 0t o0 Ko te e e e te
—|
T
RERERIIIIILLIIIKS
RIS IAKS,
RRRKRRRIRRIRRRK
< <O
- e
g 8
o o
* (W% % % % % %% %% %Y
BRI IIIIEIS
RIS
m _H_ RRRRRRRRRIRKK
L L L
v (= v (=)

90I0J QATSIUPY A Nu v RWE

4t Instar  Female adult
0.01

4 kg E R

2" Instar

90.2

3 kg
* %
83.8
71.8
63.4
Wt

3rd Instar

2

/n

(A) Test A vs Test B

)

Fig. 4 Difference of adhesive force to Henosepilachna vigintioctopunctata among the different test
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Table 3 ANOVA of adhesive force/weight ratios for 2"instar °
3" instar 4" instar female and male adult ( Dai et al.  2002) .
/ ( 2007)
Stages Force /weight ratios ( Mean + SD) °
?
2 2" Instar 77.3£22.5 A
3 3" Instar 61.4+15.2 B
4 4™ Tnstar 50.9£11.8 C i
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