-

-
brought to you by .i CORE

View metadata, citation and similar papers at core.ac.uk

provided by Xiamen University Institutional Repository

2008 12 Dec 2008

Journal of X iam en Un versity (N atural Science)

Observation on Aggregation and Resting on SpiderW eb
Behavior of Crane Fly Linonia (Euglochina) sp fran Nanjing
Sub tropical Rainforest of China
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Abstract There are several speciesof crane flies n N anjing subtrop ical rain© rest whereas te Lin onia (Euglodiina) sp. is the
only onew e observed resting on the spider web (prinary thread favor). Sq observation on co-occurrence behavior of L inonia
(Euglbchina) sp with the Araneidae spiders n the same otb-web was conducted U ltrastructure of the pretarsus of several species
of crane flies and one spider species of Araneidae w ere scanned by SEM technology, mn additon, the m echanim of hanging on

the otb-web thread byLinonia (Eugbchina) sp. was discussed in tis paper by canparing the tarsal ex temalmomphology ofL in o
nia (Euglbdiina) sp with the others W e alo recorded he aggregation regulation ofLinonia (Euglodiina) sp. m the working

field n the ramforest
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The distrbuton of crane fliesLinonia (Eug lochina )
sp ranges fum low latinde tom iddle latinde of subwop
ical ranforest or mountanous area N anjing sub tropical
ranbrest 8 themost norbw ard ranforest n southern Chr
na The location where we discovered Linonia (Euglochi-
na) sp was an orange garden i the ranforest The sane
species was also discovered n Taipei Erge mountain' .
Species of Linonia (Euglochina) sp were obsewed rest
ng on the olb-web and we failed to find them outsde of
oth-webs The host)l sp ders whoes webs Linonia (Euglo-
china) sp reston nvolved several species of A raneidae
The bodies of the host spilers are relatively snall anong
he otb-weavers and even smaller than that of the Linonu
(Euglochina ) sp . Special A rane dae species discrin na
ted by Linonia (Euglochina) sp have not been observed
yel so it seems Limonia (Euglochina) sp recognised
the otb-webs as a shelter mstead of a parmer of the
“ hosts”. Few researches have been done on this phenam-
enon and the relationshp beween Linonu (Euglochina)

sp and the host spiders & still uncertan. The purpose of

: 2008-10-05
( J0630649),

* : dn ud@ xmu, edu cn

D ocun ent code A

Ar ticle ID: 0438-0479(2008) S2-0153-05

this study was to further describe this unusual relationsh p
beween Linonia (Euglochina) sp. and the host spr

ders

1 M aterials and M ethods

The location where we discovered Linonia (Euglo-
china) sp was n an orange garden in Nan jng subtropt
cal ranforest (26°53'391" N, 117°05' 251" E, 292 m
alt ), Hexi Nanjng Fujian Province A nomal dry
and wet bulb hygraneterwere used to record the diy cir
cum stance temperature (DT) and wet circun stance tem-
perature (WT) n the working fied Based on DT and
WT the relatve hun dity was approxim ately cam puted
accordng to Ling’ s calculaton fomula®. The specr
mens mncludng Linonia (Euglochina) sp, one species
of host spider one species of crane flies belong to T ipulr
da who did not rest on spider web thread as well as an
unidentified species of Dipterous insect who could also
hang on the otb-web threadwere collected n the rainfor
est The specmens dehydrated n 100%
seved n 50 mL centrifuge tubes wih cotton inside to

alcohol pre

keep the specmens drg and all the sanples were taken
back to he laboratorywhere the SEM were operated The
apparatus app led Hr SEM was GSM -6301F.
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2 Results and D iscussion

2 1 Relatonship beween the anergence
anount and the relative hum d ity
and temperaure

Limonia (Euglochna) sp  species is really abun-
dant in the orange gaden n N anjing subtropical rainfor
est we once observed 84 ndwiduals of Linonia (Euglo-
china) sp on the spider webswhile only 3 L annula
were found on the stems of an orange tree The relaton-
shp beween the hum idity ( or tanperature) and the e
mergence anount of Linonia (Euglochina ) sp on the
otb-webs were presented by o coordinate curves ( Fig
1). Themaxmalnunber appeared between 10 a m. and
11 am., meamw hile the relatve hun ditywere 7Q 8 and
63. 2 respectivel. Thi result ndicated that Linonu
(Euglochina ) sp m ght favor hum idity conditon Smr
larl, the anountofLinonia (Euglochina) sp. was hgh-
l related with the dry circun stance temperature and it
seem as the tanperauire aound 29°C was n favor of the
actvily of Limonia (Euglochina) sp (Fig 2).
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Fig.1 Relationship between the relative humidity (RH) and
emergence amount (EA) on the orb-webs in the or-

ange woods in Nanjing subtropical rainforest
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Fig.2 Relatonship between the dry circumstance temperature
(DT) and emergence amount (EA) on the orb-webs

in the orange woods in Nanjing subtropical rainforest

2 2 Evolutionaty pressure, aggregatbn

and m ating behav or of Linonia

(Euglochina ) sp

Cam paring w ith Lmonia (Euglochina) sp andH e

lws sp, both of then camouflaged w ith m in ic color sin r
lar to the brown trunk where they usually rested the for
mer had relatve cobrful body and looked conspicuous on
the oth-webs None of predatory behav brs upon Linon

(Euglochina ) sp was observed durng the nvestgation
Linonia (Euglochina ) sp probably benefited fran the
although the spders
were consdered as the main natural enem ies of crane
flies ™.

the prinary thread of the otb-weh which was a non-

spder web aganst he predators

Generally Linonia (Euglochna) sp prefered

sticky thread serves as scaflold during the orb-web con-
structing Linonia (Euglochina) sp  do can rest on the
nner p lace of the web but this seldan occur apparently
the crane flies tried to keep away fran their danger hosts

as possble as they could In additbn, snce Linonu

(Euglochina) sp could “wak”
we have never seen one of then got trapped by the sticky
capture hread Sq the host spider who had provided

freely on the web and

shelters forLinonia (Euglochina) sp. was probably -
palpable for the crane flies Thereby, lacking of enen ies
and selectie pressure (or evolutionary pressure), Lino-
nia (Euglochina) sp preserved the vivd body color and
looked conspicuous n their lving circum stance
Aggregatbn on the same hread or the sane webwas
the typical behavior n Linonia (Euglochina) sp spe

.l . .
cies", and both sexes were involved The adjacent wo

males ofien fight each otherw ith their hindlegs (Fi 3 1)
which alwvays raise behind but do not touch the thread
Obsewatbn on relationshp beween the temperature and
the aggregaton manners showed that the hgher the tem-
peraturg themore aggregation m anners the Linonia (Eu-
glochina) sp practised (Tah 1).
Linonia (Euglochina) sp is polyandrous mnsect
males canpete w ith each other formating w ith famales n
their society. A 1l the courtship and copu lation behaviors
occurred on the orbweb (mostly on he prinaty thread).
The famale relative sm aller n body sizg¢ hung on the
web threadwhile several stiongermales fought for mating
over her Once succeed in standing atride the female the
abdam en fmak’ s this

process lasted foronly wo or three seconds. G enerally,

male curled its under
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Tab 1 Num ber of aggregation m anners under d ifferen t cond itions
tin ¢ of day / N unber of aggregation m anner
) t /C RH
(h m ) r 2 3 4 5 6 7 8
5 00 159 97 00 o 0 0 0 0 0 0 0
6 00 20 4 87 54 2 0 0 0 0 0 0 0
& 30 270 77 50 34 1 1 0 0 0 0 0
9 00 270 77 50 27 7 1 0 0 0 0 0
10. 00 28 5 70 75 49 5 7 1 0 0 0 0
10. 30 29 1 66 20 33 7 2 1 1 0 0 0
11: 00 30 0 63 15 34 2 5 2 2 1 1 0
16 30 271 87 42 26 6 1 1 0 0 0 0
17: 00 26 9 92 60 14 2 1 1 0 0 0 0
18 00 238 97 20 6 0 0 0 0 0 0 0
200 30 228 93 00 0 0 0 0 0 0 0 0

* The nunber of Lin onia (Eugbdiina) sp resting on a thread

" Nun ber of m anners observed n aggregation ofLinonia (Euglodiina) sp. under differen t cond ition

allmales have chances to mate w ith the famale but only
the lastmale has the greatest like lhood of fertilizing the
ovd . The post-copulatory guarding behav or” ofLino
nia (Euglochina ) sp have not been observed in the
present study because of failng to find their oviposition

habitats n the ranforest

2 3 Morphobgicalm echanisn ofhanging on
spderweb silk thread

In 1970 FoeliX’ s experment verified N ielsen’ s hy-
po’[hasis[6| that the spders hep the silk thread by the ac
cessory claw against the notches between the serrated
britles (Fig 3 ' While canparing ultrastrucure of
he pretarsus beween Limonia (Euglochina) sp and
their host spider we believed Linonia (Euglochina ) sp
graspng the sik thread by their serrated claws and the
medial bristles ( Fig 3 b e).
guaranteed the Limonu ( Euglochna ) sp holing the

The serrations of claw

thread fast and prevented he forelegs fran sliding out of sik
thread Momrover they servel asnotches of serrated bristles
on he tp of spder’ s kgs providing the positive force as
the accessory claws n spider s legs (Fig 3 a). Themedial
bristles (Fg 31 €) n pretarsus of Linonia (Euglochina)
sp, associated wih the serrated claws supported the sik

thread while SC giasping m ight also serve as am echanore

ceptor The sketch draw ings (Fig 3 i j) tried to further
ndicate how di the Linonia (Euglochina) sp grasp the
ob-web sik thread Limonia (FEuglochina) sp
wak on the sik thread by exchanging its wo forekgsw ith

cou d

the assocatbn ofmidlegs ( Fig 3 ¢). The hindlegs ( Fig
3 ) did not touch the thread but function basically as
weapon n canbat w ith another crane fly The unguitrac
tor plate strucuure is still uniden tified and the actal func
ton is unknown we speculated that itm ight be a particu-
lar forn of unguiracior plate (Fig 3 b ¢ ).

A's canpared the forekg orm idleg pretarsus of T jpu-
b yamain (Fig 3 g), awie distrbuted crane fly n
China who can not rest on the spiderweh with hatof the
Linonia (Euglochina) sp., itwas obvous that theT pu-
b yamaia’ s pretarsus lacked of necessary morphological
structure to help hem grasping the spder ob-web thread
but could easily grasp the rough surface such as trunk
wall and so on However anothermorphologicalmeche
nisn by which sane species could hold the sik hread
m ight be present As itwere shoved n Fig 3 d and the
sketch drawing ( Fig 3 k) that the hairy motiformn empodr
um on tip of the pretrasus of an un dentified D ipterous n-

sectm ight explan why they could also hang on sik hread
of the spider weh
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Fig 3 U lrastrucire of he pretraus of d fferent species and the sketch draw ngs to present how Lin aria (Euglohina) sp grasped he sik

thread on the ob-web
a Foreleg pretrasus of an Araneidae spider b ¢ Lateral view of the forelg and midleg prettusis ofL inonia (Eugbdiina) sp sep

arately d Forelg pretrasus of an unidentified Dipterous msect e Ventral view of the foreleg pretusus ofLinonia (Euglodiina)

¢p.; £ Thehindleg pretarus of Lin onia (Eugbdrina) ¢.; g Foreleg pretarsus of T pula yanatq h Sketch draw ng in itate Foet
K i~ k Sketch drawings of foreleg in Lin onia (Euglbchina) sp and the way how Linonia (Eugbchina) sp grasped he sik

tiread on he ob-web with ismidleg respectively
MC=M an Claw, AC= Accessory Clav, SB= Serrated Bristk SH = StmightH aiy SC= Serrated Claw, M B=M edn Bristk

U P= Unguitractor Plate CL= Claw, BR = Bristly BM = Empodiim, ST'= Sik thread of the spiderw eb

W hen severalLinonu (Euglochina) sp assembled quence, then the others on the san e thread followed the
on the san e silk thread of orthb-weh oneLinonia (Euglo- “ initiator” to perfom the vibratbn behavior Based on

chna) sp ofien began to “ vbrate” n a specific fre this observation we consiered they cammunicated w ith
© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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each other by the thread they were hangng and them e
dial bristles on pretarsus (Fi 3 h c¢) served as the
mechanoreceptor Since the spiders have never attacked
the crane flies who rested actvely on their webs thel i
monia (Euglochina) sp seem did nothing ham ful o the
hosts However we trended to explicate this phenam enon
wih nquilnism rather than symbiosis because the crane

flies seemed get potection fran the spider web but con-

trbuted nothing to the host spiders

3 A cknow ledgem ent

W e thank M r Yunjie Yan inTsnghuaUniversity for
his SEM operation w ithout hiswork it is inpossble for
us to give the excellent pictures about these creaures’
pretrarsus  Thanks Pra  Chenzhu W ang and P Qu-
qiang L i for their constructive suggestions about the stud
ies Thanks JingNi¢ Cuipng Bu and M ngxia Zhang n
our laboratory for their kind help and professional advice
Thanks my classnates Yuyan Liuy Jiantao Zhang Jan-

nngWang GangqiY ang and Xuebn L1 for all k nds of

BEA, 3K

(L :

1 ST 5%
i, RE
361005

he b

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

X+ 2

2

2

, . Tipuidae of Tawanr htyp //yoyo center
kl edu w /tpuidae /bx3 hm. 2005-11-06
: i
2002(3): 42
Cuthbertson A.  Spiders as natiral enan s of crane flies | J].
ScotNatur 1926 160 127- 129
Patker G A, Spem campetition and its evo lutionary conse
quences i the msects [ J]. BiolRey 1970, 45 525- 568
Adler PH, Alder C R L. Mating behavior and the evolur-
tionary sign fican ce of mate guarding m three species of crane
flies [ J]. Joumal of Insect B chavior 1991, 4 (5): 619-
632
Nielsen E The biology of spiders with especial reference to
the danih fauna [M ].
1932
Foelx R E Stucture and fun ction of tarsal sensilla m the spr
der araneus diaden atus [ J]. JExp Zoo]l 197Q 175 99-
124

Copenhagenr Levin & M unksgard

a2
R

FRR"

R 100101)

/’Ui

=

s (Linonia (Euglochina) sp )



