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Effect of different sensory stimuli on the predatory and approach
behavior of the funnel-web spider Allagelena difficilis (Fox)
(Araneae: Agelenidae)

JING Qi ZHOU Qiong”™ OU Dan-Xia TAN Can
(College of Life Science, Hunan Normal University, Changsha 410081, China)

Abstract [Objectives] Spiders senses play an important role in the process of prey detection and capture. By studying
the effects of Allagelena difficilis (Fox) senses on their prey-capture and approach behavior,, we can gain a better
understanding the primary factors underlying funnel-web spider predation. [Methods] Y-tube olfactometer test, visual
shielding test and web-removal test were conducted under laboratory conditions. [Results] The visual and olfactory
senses of A. difficilis had little influence on its approach to prey and predation behavior, but the spider’s web had a
significant effect on these behaviors: there was no significant difference in the number of A.difficilis that chose the fork
containing preys in the Y-tube olfactometer and those that did not (P>0.05), and prey consumption of A.difficilis whose
eyes were shielded with black ink was also not significantly different to those whose eyes were not shielded (P>0.05).
However, the prey consumption of spiders whose webs had been removed was significantly lower (P<0.01) than those
which had not had their webs removed. After the removed webs had been repaired, the prey consumption of the both spider
groups was similar. [Conclusion] A. difficilis depends primarily on mechanical senses transmitted via its web to detect
and capture prey rather than on visual and olfactory senses. Vibratory / acoustic and tactile cues may be important factors
affecting the prey-capture behavior of A. difficilis.
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Table 1 Effect of visual masking on the prey consumption of Allagelena difficilis

24 h IS il & & (meantSE) CGL/AE-H)D

YR CRIED

Numbers of being preyed after 24 h treatment

Density of prey (ind./tube)

O3 A
Treatment groups

pagicei)
Control groups

40 25.20 £1.22

26.00 +0.95

F 2 WSS HER X R SR B9 AR B R R
Table 2 Olfactory response of Allagelena difficilis to the odor from prey in Y-tube test

_ i . EE}I]@S{%H’JJM% %HES{%H’J%IE B 2 p
Quantity of flow (mL/min) Choice of spider Number of spider (N=30) Frequency (%)
A4 Prey 8 26.67
0.5 ToHE#) No prey 9 30.00 1.400 0.497
A% S No choice 13 43.33
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G354 Prey 10 33.33
1.0 TAEH) No prey 9 30.00 2.000 0.905
F A% $E No choice 1 36.67
11 45%) Prey 10 33.33
2.0 TCAEY) No prey 12 40.00 0.800 0.670
F A% EE No choice 8 26.67
G354 Prey 10 33.33
3.0 TAEH) No prey 10 33.33 0.000  1.000
F A% $E No choice 10 33.33
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Table 3 Comparison of hunting capacity between the web-removed Allagelena difficilis and the webbed ones

W CRIE
Density of prey (ind./tube)

REEEI ] (h)
Time after treatment

Wik Al R D
Total prey consumption of spider (mean+SD)

ZREBEKE (P)
Level of difference

5 Web-removed

45 ™ Webbed

80
80
80
80
80

a A W N

24 80

3.00+0.51 10.53+1.89 0.000
5.00+0.70 13.43+2.30 0.001
8.23£0.79 16.03+2.50 0.004
10.50+0.94 18.56+2.61 0.005
14.07+1.08 20.10+2.58 0.032
60.70+1.16 60.73+1.34 0.979

P25 WE AT P ALK R FAT B 22 oo Bodls A 30 45 2%, P<0.01, FonZE il ®; 0.01<P<0.05, Fox7Zim i

P>0.05, RRZEFNEE,

The different significance level (P value) shows the results of the datum in same row by paired t-test. P<0.01, indicates that
the different level is very significance; 0.01<P<0.05, indicates that the different level is significance; P>0.05, indicates that

the different level is not significance.
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3 g
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72 (Uetz and Stratton, 1983; &5, 1992). #l
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AR C 8 A 5B 4% (Lyriform organ) &
WA FR W57 s B o AUl H - (Psoeudoscorpiones) .
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Bk H (Opiliones) Flik H (Araneae) (14>
AR B, E AP R A R
RSN LB A AR (R E, 1992).
TEARAT 223 AN B SRR 2R 7k ) Uk, s
IR A B4 32 By I B P 2R Rk D3RR 5 DL AR
W) RECFIECAS BT At 1957 3l (Uetz and Stratton,
1983; XK FIA=IR /=, 2008). AHFFTIL
) S N S0 R I, E BT AR LA SRR, IR
15 B 5 ) SR RS P SR AL R
MR A i 2 AN SR 3 PR WU AN SR WL D S ik
RIS 3= 20z J7 K

X2 kI S, MR 2 AT N R AR
B, S5 IR ISER A, PR A 2 AL 0
EAET (5 8., kv LUESEAE M IAT 8l Al
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W ] A FRDORG A 4 1 A2 DL R K TS 26 i L4 7 Y
[ RESLY AR L7/ I 27 SR & AT B N 1]
SERCERTIEA (Ann et al., 2009; Roberts and
Uetz, 2005). AWFFURIN, U1 LERIEEM, Hl
ORI ik R AN D, AR AT Al ok 2]
RIS, Wk A BRI Z B s RN, ks
SRS M, Al R AE W R RS . XU S
(2001) 38 T HURC R IR Higk 20 2 T B 1) B 4
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ORI B, FRATTIN A, WRE FORR b 5T 3 5
LB Skl AT A I B2 R R, ML s 2
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FEIE -

N FCFNERATT ) 45 SR B, AN [F) AR s 2
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