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Comparison of the setae between the dung beetle Copris ochus and the gecko Gekko gecko

and the effects of deformation on their functions”
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Abstract  Scanning electron microscopy (SEMD and histological techniques were used to observe and study the structure
of setae on the integument surface of the dung beetle Copris ochus Motschulsky and on the foot pad of the gecko Gekko
gecko and their relationship to anti-adherent and adherent functions respectively. There are very distinctive comparison
between the structures and the constructs of the setae on the dung beetle and the gecko: the setae of the dung beetle are
ramification of the integument, mainly distributing on the body abdomen surface and the lateral side of the legs, loosely
arranging: having different length with many buds and sticks along the whole seta body but without side branches,
uprightly directing to the contacting dung face. The setae of the gecko are protuberances from the skin, arranging in
order and densely, regularly directing, branching in twice with curved top. The histological observation found that dung
beetle’s setae are empty inside with lots micro-foramens communicating to the inner side on the base of the buds and sticks
on the seta and also connecting with the oil glands below the integument, but without the erect muscle. Gecko setae are
surrounded by fat cells and muscles. Results from functional experiments suggest that deformation of the setae of the bung
beetle integument could reduce the anti-adherent function and also the same kind of change could reduce the adherent
function of the gecko setac on the leg bottom. These results offer important information for preparation of the soil
machine and components imitating dung beetle setae flexible non-adherence and for designing artificial setae imitating the
gecko’s adherent setae [ Acta Zoologica Sinica 51 (4): 761767, 2005].
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Fig.1 Setae on the ventral side of the dung beetle

A. Setae on the outside of the abdomen, Bar=150 pm. B. Setae on the edge of the elytras Bar=350 pym. C. The buds and sticks

along the erecting setae, Bar=200 pm. D. Micro-foramens on the inner side of the base of the buds, Bar=20 um. E: Horizontal

setae showing the micro-foramens, Bar=20 um.
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Fig.2 Setae on the gecko toes

A. Setae on the dermal valvulae of the bottom of the third toe; Bar=500 ym. B. Magnifying the branching with curved top of the

setae above left. C. Lateral view of the toe showing the angles between the dermal valvulae and digital bones.
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Fig.3 Transverse sections of the setae on the gecko’s toe

A. Transverse section through the top of the setaes 1000 X. B. Transverse section through the middle parts, 1000 x. C.

Showing the cutting direction of the sections. D. Transverse section through the bottom of the setae; 1 000 <. E: Epithelia. F:

Fat cell. M: Muscle tissue. P: Pigmental cells.
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Table 1 Observing the setae’s non-adherence of the dung beetle

ST A S R AR
Weight before test (g) Weight after test (g)
(20 individuals) (20 individuals)
62.5+2.4 73.0+£11.8
66.8+2.9 103.4+14.4

KW IEFHESSUBH M AR ERERALE (n=5, 1=1.98,
P>0.10); IEWALKE. FAEEEAAEE (n=5 =
1.08, P>0.20); SERJEIEF 415 SUB 4L B A AR A 19 22 57 W)
B (n=5 1=2.83, P<0.05). BUBASLEHT. FEAREARLK
ZRWE (n=5 1=4.29, P<0.02).

We checked the results by Students’t test and found that the difference
between their sum weights of the normal group and the changed group
before the test is not distinctive (#n =5, ¢t =1.98, P>0.10); the
difference of the sum weights of the normal group between before and
t=1.08 P>0.20); the
difference between their sum weights of the normal group and the
changed group after the test is obvious (n =35, t=2.83, P<0.05);

Normal

Setae changed

after the tests is not distinctive (n =5,

the difference between their sum weights of the changed group before
t=4.29, P<0.02).

and after the tests is distinctive (n =35,
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Fig.4 The morphological comparison of the gecko’s setae before and after changed

A. Normal group,» Bar=100 pm. B. Group changed in lower degree; Bar=100 pm. C. Group changed in middle degree,
Bar=100 pm. D. Group changed in high degree, Bar=100 pm.
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Table 2 The main chemical elements components on the gecko’s surface of the setae before and after deformation
C O P Si S Cl K Ca
BT Before deformation Catomic% ) 85.86 5.09 2.12 0.18 6.08 0.07 0.35 0.25
UUEJE After deformation Catomic% ) 86.56 4.78 1.99 0.15 5.86 0.07 0.37 0.22
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Fig.5 Changes of the adherent force between the gecko’s
setae before and after deformation

A. Normal group. B. Group changed in lower degree’s. C.
Group changed in middle degree’s. D. Group changed in high

degree’s.
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Table 3 A Comparison of the adherent force curve between

the setaes before and after deformation

N A4 sy Rl
y IEHH
HIR N | Changed Changed Changed
Group orma in lower in middle in high
group
degree degree degree
xtys (@) 41.5+4.3 32.543.7 17.0£8.6 4.2+3.2

B IR ES SO 5 R ARG B0 W] R A . B AICRE 5 SO R I % )
AR, MM ZER B (Student ¢ KI5, n=8, ¢ 75K 2.79,
2.86, 2.48; P<0.05).

Adherent ability of form-changed setae of the gecko’s toe bottom reduces
significantly. The reducing degree was related closely to the changed
degree of the form. The difference between the different histological
structures were significant, Students’ ¢ test, n=8, r=2.79, 2.86,

2.48; P<0.05.
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