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Variability in Tensile Properties of Dragline Silk from Argiope amoena
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Abstract: Spider silk is a natural animal protein fiber with excellent mechanical properties. Those biological
and ecological functions required during spider’ s life history have shaped the silk’ s structures and mechanical
properties. Dragline produced from major ampullate gland play most various roles for activities such as walking,
building web, capturing prey escaping predators, reproduction etc. lts mechanical property may be influenced
by some inner and outer factors. We examined the tensile properties of draglines from spiders ( Argiope amoena)
of different weights, from individuals fed by different foods, and from well-fed and starved spiders, and we also
compared the mechanical property of filaments from the same silk. We found that the mechanical property of

draglines from different individuals of the same group and silks from the same individual varied significantly,
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which made us difficult to determine the influence of various conditions ( different weights, different foods, and

well-fed and starved). With the increase of silk diameter and the increase of spider weight, the silks had better

mechanical property, and these available silks were beneficial for escape. Compared to the mechanical property

of the silks from the well-fed spiders, the breaking strain and breaking energy of the silks from the starved

spiders decreased, but there was no difference found at yield point. It might be an investment strategy that

elasticity had precedence over plasticity when intake energy of spider was limited.
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Table 1 The comparison of the displacement and force of yield point and breaking point of

draglines from spiders bred in lab and captured from field ( Mean + SE)

Jith Bl 3402 7% Jii I A5 Ak (R4 ) Wi 2 5 75 W7 2 3 B B (A )
Displacement at the proportional Force at the proportional Displacement at the  Force at the breaking
limit D, (mm) limit F, (¢N) breaking D, (mm) F,(cN)
% N 1A 3% Feeding 0.34 +0. 05 0.11 +£0.01 9.51 +1.94 0.80 +0.07
B} 4 Wilding 0.44 +0.07 0.13 £0.02 8.22 +1.81 0.91 +£0.12

WAL AEAR K (WU ) R ZS R B DU F B E 2

UsingIndependent-sample test (2-tailed) we find that there is no significant difference in the four indexes.
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Table 2 Force of yield point and breaking point of four weight levels spiders (Mean + SE)

1K /K- Weight level (mg)

Z % Parameter

49.7 £2.9 165.7+5.7  359.0+7.9  713.8£15.8
Ji} B 5 5 % (JE 21 ) Force at the proportional limit F (eN) 0.23£0.03  0.18+0.06  0.19 +0.04 0.23 +0.03
Vr 24 55 11 2% (4 ) Force at the breaking F (cN) 0.92 +£0.20 0.68 £0. 08 1.46 £0.57 1.38 £0.21

x3 ONFAEFERFHHKRNIEFELANFZHESHNLILE

Table 3 The comparison of tensile parameters of spider draglines four weight levels spiders(Mean + SE)
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49.7 £2.9 17.0 £0.2 3.3+0.3 428 £59 22.4 £3.1 2 093 +475 241 £72
165.7 £5.7 17.1 £0.2 2.5+0.2 258 +54 20.7 £3.1 1351 £42 134 +24
359.0+7.9 11.1 1.8 2.2+0.3 160 +20 30.7 2.4 1183 £105 161 16
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Table 4 The comparison of tensile parameters before and after the starvation ( paired t-test, 2-tailed)

Jit 1R R A Jet IR I A LYY ] 1K %L R
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E(GP 0
(GPa) limit e,(%)  limit o, (MPa) Fut o, (MPa) W, (MJ/m*)
A +SE 0.64 £1.52 -0.36 £0.26 -50.1%£27.2 18.2+3.9° 410 =195 201 £41°
% P <0.05
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