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Abstract: Parasitoid wasps are one of the main natural enemy groups of the spiders. However, the parasitoid
wasps of funnel-web spiders are known little so far. The parasitoidism of the ichneumon Oxyrrhexis rugosus
on the funnel-web spider Allagelena difficilis were studied here in order to reveal the parasitoid behavior and
developmental characteristics of the parasitoid. Twelve eggs of O. rugosus on A. difficilis were observed
under the stereo microscope. Developmental periods of the ichneumons and their effects on host spiders was
recorded and analyzed. Our results showed that mated females of O. rugosus struggled to lay an egg on the
posterior surface of the cephalothorax of A. difficilis after searching, landing and stinging the spider (Fig. 2a,
b). The ichneumon larvae consumed nutrition from the host spiders by a particular sucking tube piercing into
the spider body (Fig. 2b - e, 3a). Body color of the larvae turned from light to dark during their
developmental duration, which was about 10 days (Fig. 2c - ). At the end of the 3" instar, the larvae left the
spider bodies and spun a cocoon in the tunnel of the spider funnel-web (Fig. 2g). Pupation took place in the
cocoon and the adult emerged from the pupa in about 12 days (Fig. 4b - €). The adult females and males lived
about 11 days. Life cycle of the ichneumon was around 33 d. Behavior and living of the host spiders were
severely affected with the development of the parasitoid O. rugosus on their bodies. After the ichneumonid
larvae hatching, the host spiders didn’t prey and molt anymore and became thinner and less active. The host
spiders died after the larvae left their bodies (Fig. 3a - ¢). This study reported a parasitoid natural enemy of
the funnel-web spider and explored detail information about the parasitoid and the host, such as oviposition
behavior and developmental characters of the ichneumonid O. rugosus, and the effect of parasitoid on the
spider A. difficilis. It may benefit further studies on chemical communication and coevolution between the
parasitoids and the host spiders.

Key words: Oxyrrhexis rugosus; Allagelena difficilis; Parasitoid; Host spider

ik e — 2K B s R R 0 )
vy, FIHME, BRER. JBES. MR, fhde. B
P55 TG, I R B M A S R 4k
HEFRZHNIATLZ— REXMH&
THREAI, AR EAREZ RE, HHhZ
Ht (Poinar 1987). Wk (Jackson 1992, Harland
etal. 2004). 4 (Blackledge et al. 2000). fi1
2 (Foelix 2010). PAEZE (Spiller et al. 1998).
5,2% (Gunnarsson 2007). IfiF.2& (Shiel et al.
1991, Wolz 1992) thify—4bz)4yy, g 14
(YR TR A gk R B R v 1 27 2R W RN P 2. P
A W N B A T I LB A T o B A B
WRARR BRI, B0 B A 4 i BRIk )7
I, DGR —PiRe SR R R R B, Bl T e
AL 515 . RIE, PSS P S B T
VNP5 A Tk i DN AR R B, AT JE AR
Pt A7 9% (LaSalle 1990, Eberhard 2000,

Brambila et al. 2001, Gonzaga et al. 2007),
S S A AP e R AR 2 A2 08 AT R 2 S R
A

H A4t Jt O 0 i ik 25 2B g Sy 9 R
294 Ff (M RERESE 2013), 439 Ay Wk i Rl
(Encyrtidae). #i/NgRL (EuloPhidae). J7JH
/NERE (Eurytomidae). R (Formicidae)
g AL C(lchneumonidae) . ki A (Pompilidae)
4 /N Rl (Pteromalidae )« 2 I 41 /) % Bl
(Scelionidae) F1YeisRl (Sphecidae), 44T L
NPT TR ik ) A AR g R AT 3 R 30 B, 40l
OWRIERL 24 Fh, WikERL 5 B, SR /NER] 1
Flro ILrbA SCU e R} 2 AR 0 25 AR AR SF ik B
TR D, ANV W R ) Gelis meabilis
(Eason et al. 1967 ) (7F &= 4 BE /& & M bk
Agelenopsis naevia) . [ A5 £ i 1% Brachyzapus
nikkoensis (Gauld et al. 2006, Matsumoto 2009)


http://www.ingentaconnect.com/content/esa/jme/1981/00000018/00000004/art00023

6 11 HRREAE 4000 QS 0 X LB Sk ) UL 27 AT Dy LR B AL +933 -

M OH A K £ i % Zabrachypus nikkoensis
(Masumoto et al. 2002) (25 L34k %kl )itk
Agelena limbata F1 5[k Tegenaria domestica)
3 Tl Uk 1 2 AR el i o
WUk (Allagelena difficilis) J& 4
FH R 4% el 5 FRU ) R 2 —, R 2R
REOHHE 7~ ik 27 A 06 — 25 Wk — 5 7
ZIA KRR LR AR . ATl bk LA &
TR . Bk, A0 LA g i g 24 i
(Oxyrrhexis rugosus) (HidgR}: REZLMIIE)E)
XU I S ik AL A B 2, SR T
A I D SR M TR U IR IR 27 2R AT X
T EAT N SNSRI E W BURHE L ACEF T
Skl 25 2 R AR TEAT AL, SRR A SR
O 08 1S ) 2 A LR U Ik P S A LA AR
AT AL FF B W& BAT R 2 FE IR 1R 5

1 MHETE
1.1 AUBCSR R S0 A0 2R ZR A i F) SRR A
(ZE

MU Pk lodA . S et R ghigk T 2014
7 HE10 R AN ARG ORI %
(26.572N, 114.131€E, ¥k 964 m). #fF[nl
S SRR WS (5] Discovery V12
AR £E 1M s% Zeiss Stereo Discovery V12
Zoom Microscope System) | #ki Hiik A L4
AN AMA, LR T TR R (K
17.5 cm, % 115 cm, /& 5.5 cm) W, FEXFE
TR AT i, REBE 2 d TR 2D Sk A b
(Lucillia sericata) 1 ¥k, FFiX 3 ko FEaFAM
MO IS, bR 5 2 TR AH ] )
S, JEMELL 10%[K e E K, AR EAE
fief (P K . SIS IR N, WL (26 =
1) ‘C, ¥BJ¥ 65% +10%, YeJEh L13 & 11D,
RISEHE 13 h, PEE% 11 h,

1.2 SRR LG i I AL IR ik B 5 AR AT
hBRHREHM

UL B Z AR TR I S ik IR AAS 21
WE A A SR A N B I B 8 (40 cm <

50 cm =30 cm) H, P ARRLSE, AR AR
ML ik N B, LS LA
Fw R BCEAT N, AR, ARl e S
(RIWRIIR AN A F b o o R WL A T ik
TN S FILEE, S A AR O A
TR SKFEIE AT O, 3T 12 3k A IR
et 12 R A AR IR R AL, BRROEI. 1
] CREON G D 2 Whh U (SRR
AR EAE) 3 W HI] (B ZZWD. i
Wi BRI R B U A A E L. A
I U e 4y HUES T ) e MK B Matsumoto
(2009) S H A £ fige ik, il E4h gk
NFHFHIE
1.3 AT i 5 A X WL R U Sk B
L]

O A AR ORI L 1 W4l . 2 4l dubl.
3 Wl dUl. dIY. U P AL
RO LL SR BRI IR L. Rl MU S,
WG A 5% B A e 4 77 300 P L 2 ML U
WRAEAR X R Bl 15 00 o 41 2 T 27 ek S5
B T B TALREE N, F AR o 253k M
TR, W5 S M8 2 A= 3 -4 L

2 #R

2.1 SRR A AR A

WU ik o BEATPE, SRS DL IS
FEIHETE L B D,

AZC e (¥ EPE A B 2R 24 Wi 5 2 48 h )5 T
TR LU Sk, BRI
Blar TN L, SSAFPUBOT IR SR “ =t
EIE”, o R ERICRE I TE T (] 2a);
AR A AR OR SR e i, DR o v e,
TFHTPIR B AL, RN ECF 2247 9K0T, Rah Bl
Ay AR SR R LB s Sk Ak T B RS 1)
AL, AR S, RETE Eik s, ER
77 WS SN HEAE SRR 10 She i 0 e T, B
PO AR . AT e ME A 20 M0 2 2 e At PO AL
BRI IR T4 DAy s A I S PR ek A4
1 BRARA ™ IH 2 A o



£ 934 . FY2EZik Chinese Journal of Zoology 50 4

B 1 HUEBRTE -k R
Fig. 1 The habitat of Allagelena difficilis
a. MfEwk; b. HEWk. a The adult female; b. The adult male.
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Fig. 2 Oviposition behavior of the mated female Oxyrrhexis rugosus and its larval development
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a. Female O. rugosus creeping on the funnel web towards its host, A. difficilis; b. Female O. rugosus laying an egg on thoracic region of the host
spider; c. The 1% instar larva of O. rugosus; d. The 2™ instar larva of O. rugosus; e. The 2" instar larva consuming the nutrients from the host
spider; f. The final instar larva creeping out the spider body; g. The final instar larva cocooning in the web funnel. In figure b, white arrow shows
the parasitoid site of O. rugosus.

CH. Z&EME; H. #%l; TUB. J#%. CH. Chorion; H. Hook; TUB. Tubercle.
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Fig. 3 Parasitoid site of Oxyrrhexis rugosus and the dead host Allagelena difficilis
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a. Parasitoid site and the sucking tube of the larva on cephalothorax of the host spider; b. The dead female A. difficilis resulted from parasitoid;

c. The dead male A. difficilis resulted from parasitoid. The red arrow shows the sucking tube of the larva on cephalothorax of the host spider, while

the white arrow shows the parasitoid site.
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Fig. 4 Morphology of the final instar larva, pupa and adult of Oxyrrhexis rugosus

a. ZR)MEMA: b W TEM: c. WIIEMAN: d MERESTIN: e TS TN,

a. Dorsal view of the final instar larva; b. Dorsal view of a pupa; c. Ventral view of a pupa; d. Dorsal view of an adult female; e. Dorsal view of an

adult male.
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