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Abstract: Spider webs are used to capture prey, therefore the structure and mechanical properties of the webs
can affect the efficiency of prey capture and foraging investment. Is there an effect of the prey experience on
tensile behavior and properties of silk fiber? In this paper, tensile properties of forward and returning preying

dragline silk and the effects of the predator experience on tensile properties of radius silk before and after
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mending were examined and investigated using electric single-fiber tensile apparatus when Argiope bruennichi
preyed on Tenebrio molitor. The data dealt with Spass 17.0. Fig. 1 and table 1 show that compared with
forward preying dragline silk (D, =12.2 £2.5 mm, F, =5.12 £0.53 ¢N), returning preying dragline silk
reduces investment in the elastic region and increases investment in the yield and hardening region (D, =23. 94
£0.50 mm, F, =8.07 £3.70 ¢cN, P, =0.001 <0.010, P, =0.242 >0.050), moreover returning preying
dragline silk presents higher toughness. Fig. 2 and table 2 show that compared with initial radius silk (D, =
7.18 mm, F, =0.51 ¢N), radius mending silk under no feeding T. molitor increases investment of tensile
properties (D, =9.73 £0.94 mm, F, =3.37 +0.85 ¢N). However, radius mending silk under feeding T.
molitor reduces investment of tensile properties ( control silk: D, =21.93 mm, F, =9.88 ¢N, mending silk:
D, =18.47 +£3.43 mm, Fu=3.01 £1.40 cN). In addition, Fig. 1 and 2 also demonstrate that two types of
tensile behaviors present in tested samples of spider silk: one is the typical of tensile behavior similar to
dragline silk; another one is the tensile behavior of material of the viscous flow, which reflects the tensile
properties, is the strategy of another kind of materials. It can content with the demand that spider silk dissipate
absorb kinetic energy of prey and spider itself when it fall down. This study shows that spider can adjust
mechanical properties of spider silk according to its prey experience following cost-benefit principles in order to
adjust prey inputs.
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Fig.1 Tensile behavior of preying dragline silk from Argiope bruennichi
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a. Individual 1, for the first time for preying; b. Individual 1, for the second time for preying; c¢. Individual 1, for the third

time for preying; d. Individual 2, for the first time for preying.
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Table 1 Force and elongation of preying dragline silk of Argiope bruennichi

at elastic limit and breaking point

“ - FRR M B X, R EA I AR S

“ — 7 means that there is no elastic region, and no Tensile parameter.

D,. Displacement at the proportional limit; g . Strain at the proportional limit; ¥ . Force at the proportional limit; D, .

Displacement at breaking; &, . Strain at breaking; F . Force at breaking.
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2 BYUSKEMNEEXELNAFHMITA
Fig.2 Tensile behavior of mending radius silk of orb web of Argiope bruennichi

a. AR 3 B EE AR 2, RIRE b AR 4 BRI F 022, RIRE; oo MRS B EEESEee, RIRE;
do RS BRI AR 2, A e ARG B ERIR AR 2L, WA LR 6 [ R AR AR 2L, R o A
T BR B ARz, R b DR T B R R AR, IR

a. Up half web of individual 3 under no feeding; b. Down half web of individual 4 under no feeding; c¢. Up half web of individual 5
under no feeding; d. Down half web of individual 5 under feeding; e. Up half web of individual 6 under feeding; f. Down half web of
individual 6 under no feeding; g. Up half web of individual 7 under feeding; h. Down half web of individual 7 under no feeding.
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Table 2 Force and elongation of radius mending silk of Argiope bruennichi

at elastic limit and breaking point

CoU IR A X, REA IS EERES B, ¢ - " means that there is no elastic region, and no tensile parameter.
D,. Displacement at the proportional limit; g . Strain at the proportional limit; ¥ . Force at the proportional limit; D,.

Displacement at breaking; &,. Strain at breaking; F.
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