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Jumping Behaviour of the Larvae of the Japanese
Cedar Gall Midge, Contarinia inouyei MANI
(Diptera: Cecidomyiidae)
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Synopsis Jumping behaviour of the final instar larvae of the Japanese cedar gall
midge, Contarinia inouyei MANI was observed in the laboratory. The behavioural
components, such as direction, distance, frequency of jump and phototaxis, are
analysed and the adaptive significance of jumping behaviour is discussed.

x = A =P (Cecidomyiidae) D—F OB Y v v LT A5 Lz I <MbRh T3, filz
W, RAETIRZ T vV b 2 & woim (FE)l, 1905), AFx <oA= (JEk, 1964), =V v b4 &
o= (JFE, 1936), =Y S xwoi= (hE < EE, 1953), IAVYARIZzw A= (=3h Vv
X5 p-A=) (A, 1918), ) v=x=.S= (HJ, 1936) /& =—AnbH L, +Edcy
W W T ATEESC, T AR L THRABREEUHAERO Y g 7 ¥4 < A= (2E, 1959) 1>
WTD Py VITEIPREINT WS, T, 57— X~ =} (Piophilidae), 3 -~ =F} (Tephritidae)
BIOy g v g v =% (Drosophilidae) 7 KB T A ESEO—LTCHR L LMY » v
THBIES O TWED, v VBRI L, TORECOVCTERLIHXIIEEALE
7o, EEDIY, FHEREL LU TEL R AF £~ =, Contarinia inouyei MANI DA YNHIC A4
bhd vy VITEER, WSOhOS (Ve v 7ORRE, HEEEL TR a0 TENCEEL,
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%%mgﬁgagﬁﬁimm$mﬁﬂnk5&@0@1@Ewﬁ—wﬁif,Ilﬁ105Kﬁbﬂ
t.@m@ﬁﬁ%%ékbk,ﬁ—wﬁzﬁ&&#uw~ﬂ25an@7%5&%%,%ﬂ?nﬁ
%M&oﬁk.it,@m®@%%9f7fﬁiﬁ®ﬁvlﬁi,%—Wﬁ&mfﬁﬁﬁﬂ%%%
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L AHEOERE Uy v T OBAE 10 AMEGLE. thicbESE, Ve vy OREKEERE
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@ﬁﬁﬁ;09+Vf@&@ﬁ@fﬁ%&b&f%ﬁbﬁ.%m@¢@WVTV5ﬁm@,%ﬂ®
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1. ¥H—EERAEH

%gﬁ%T@@E@1oﬁﬁ@9+vf®ﬁ%@,~%®@M%&%h&vﬁ%t97%fﬁ%
25w L7 (Fig. la). 1 BCoOSR 1EFEY DO« v 7EKR 1.1~3.3 ET, SFy 1.9 ET
%ode (Table D). LichisT, SHuEiy 30 B lEOHATY » ¥ 75T LLHD, Y
S IIBRD Y v v 7 ECORBEECIINE YR ERIESDS D, RUHET 107 B, BBl
3 fhc, E 30.1 BTHoio (Table D). 1 EDY » ¥ 7IC X HBHEREL 12.5 mm~ 125.0 mm
T, ¥ 62.8 mm Th-7c (Table 1).

WMy y VIR Totked s, BEHLIE EOERDHREMBICDE, HHOY v v FHE O
DF R L, BHEROYROFEDH L OMRAEERD, TORENER . €0
B o v SETOYROEOH T B BHE RO ROTDO T, 0° FHL L LIE
£ 15° OEEEE 180° Tk Lickd 15° oz s HE R, ThThado 229,
L 26% wE®»T\Ww5 (Fig. 2).
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Fig. 1. Selected examples of trace of jump.

Ty VIPDRDY v v TETOFEY 30 ORI, SRIKRDO Y ¢ v SOEERTS D, &
S mm SE-Toh, OFAERELZIVTE. 0T, BFHWEBOLHOIED AL L
LIeRE Y v v 7R OEKEEDBEESTETNIC. RED D » v 7RHEO Y + v A I L 5%
WEEDHEDOHEERM L, 5, Thirhhd Lkl 45° OHBEROFEICE - T
NDBEEREEDR 647, %D (Fig. 3). i, Y+ v 7HEEKREY » v FHEE DM
BEOBRESMERNIHER, 5 v A2 hEARY b >0 fin B bRt (Fig 4).

SR O gD D E* ORI LA S 72 1T, 20~60 FEICL RO HIE S b DB
ZF, BRI L 21 EE oW TRy Licd % Fig. 5 KRl BAD 14 20 B ¥
TS BRI O TW 50, CAIIHEEIDORID Y + v I NEDHHDSDTH T
EDEEEL D Z LR X BBETHS. 1 4 20 Bhdb 845 TP Lo EHENERL, 8
LRI E2 B 17 cm OJEFECHINRITRAS LTV 5.

Table 1. Results of counts and measurements of jumps under
two different light conditions.

uniform lighting  unidirectional lighting

No. of larvae observed 21 7
Total no. of jumps 406 72
Mean no. of jumps/larva/min. 1.9+ 0.6 1.6+ 0.6
Resting or crawling interval between

two successive jumps (sec.) 30.1416.7 43.84-38 .4
Mean distance moved/larva/jump (mm) 62.84-21.0 81.1443.5

U v TERE 2 HEREOCCTENICT b0 TED B, Tk, Fhbolie
)

Bhagby, R 21 EEZHRCELELEEL TS, LieRoT, SicH+ 58
EORBEEEL TV,
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Fig. 2. Percent frequency distribution of
relative angle made by directions of larval
heads just before and after one jump under
uniform lighting.
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TH—RE T TOLROITENE, H—RITT
OFEE TR D, BWHIELEIR S .
(Fig. 1b). L2 L, et A KIGORE L B
X h B> Tkh, BELANLT CKICHED
3,0 (Fig. 6A), BB LRELESLRLR
P, LIEBR v/ TEE Lck, Ao b
» (Fig. 6 By By) ® 2200 x4 hRbhic. ©
nEROEES, 7 BEh A 24720 B X
4 FAPTH T, Fhe, 22 BOY vV TREE
T, 13EASEREYRSMERY LEED
572 (Fig.6C). L+ V7D bEDY v+ V7T ETD
RRIEIIEVEA T 2L R, EuBaT B
=, Ey43.8 BTH -7 (Table 1.
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Fig. 3. Percent frequency distribution of
relative angle made by directions of larval
heads just after one jump and just before
the next under uniform lighting.
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Fig. 4. Percent frequency distribution of
relative angle made by directions of larval
heads just before one jump and just be-
fore the next under uniform lighting.
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Fig. 5. Temporal change in mean distance from release point to position of larvae under
uniform light condition.
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Fig. 6. Selected examples of trace of jump toward light source. A: Larva jumped toward
light source immediately after release; B; and By: Larvae jumped toward light source

after several times of random jumping; C: Larva did not exhibit a distinct positive
phototaxis.

2B Eeed (Fig.3), i, 0w VIEHEOHEHOTMILT LE v v I HlE—8 Licl o
k%@&ﬁakot(ﬁga.ngm%m10°&1%°f@ﬁ§%%M@m%E@%ﬁ§$m
B THEDIEFFICTE » THIE LTV A2 EE 2 bha s, 0o ExZETiug, Fig 2 s

FU3 XD, Vv VI HEILIC L > TEBIHCHRESh D DT <, 1r LAKAIIC e S
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NAEANRCEERTED. TORRE, Py Y 7EREY + v 7OENHECEES ML v &
AR Te o T B (Fig. 4). L L, SHEAVCHIEHR L EHEAZETOh V58
BB ELLEE, Yy VIHANT VA ARERE 2L WS C LN, PRI L - T, FCAED
T ERREOLDTHS LILEbRic ., R bIE, EEOAFHKIKTIETE « B IO
BEEm ML\ D, ThbDOEGELEENE > L FEIRI L EAEECEIETIDDL
Blricnh, LTAHM, TOXHRERLBET T, e, Ve v HROMAC X - TEEY
FOML ORAEDLD LIELLREVWALTHS. LA, BAKEHNYIOY v/ ERDE
X EBHEHOEIOFNEEREMIC S LEbRS. H—BHEETCRTSAF &2 < =)
BT, ZhbofEil, Fhtfh, By v 7EEN 1 HMb 0 2E, FEHBBERTS X
#12em THoto (Table 1), FMHENI\ oD, ThOOEY BECIHET S Z L3 TEQ
VA, AFMEROEENETEIELALDCIR LTI RE TRV L Bbhs, Ll &
SEEL AL, BHCEL, RN T2 v 7] EWOIFREFHALTHLETHS. Y VT
TEHT — A ORTIET 5 2 <A =D HICIFHA ES DR, =—1h bRl LT HER T
Wi LT s 2= "= b b L, BHLBEELRBL T Cxy FRRBHTLIIND
D=zl -T, OS2 LW EEE 22 v v IITEINBEID 7o O &l O ik T
BB EERLTNS.,

WeH Fie B 5RO S OV TEEYRL D, &0 TE 548 &L, Jomnson (1969) 7
dispersal L EH LI A~E Xy FOEDLDADHHIFREIRL T 5. H—RBPATOAF R <=
WHO L » v I HEANT v & 2 R/T 2 &3 Tl L OB EHETH R
BTy (Fig. 1a). O Fig. 5 KW TILIEELNTH Y, BEH 10 Sl L
T HLRORE A B OEHAREERIRH 17om THA, 1o, EEOAFTKCR T, Kk
P L A RE—Th 0, ROFHEH Fig. 1b D X 5 7 fE & 7ch D & 7n % HEMIEE
e, Lal, ) AFKHEKOYEBEEIEMHTHY, v v 7 Harn{idldhEsc s,
) IO FRBUIERIC X RN DD Z & (Fig. 6), Q) hHRIPRKOTHHHBACE LI L &,
S DOPE, FITY » VTR ->TLES Z L (B X viER) R LOBEMT LD, X5k
B RE—TLFH D AFHIRICE W T A ERoEIE LD L Bbh 3.

Lo T, AFX=A=YRO Y » v 7 ITEHIAHMOEREL b2 LXELLRT, LA,
— B LTE S A~FE T 2 D OFEIEH TR THD EART AN I W EETHS. L
D UTehi b, AF R = A=hRIIZOETHLIMLE CORTRIEHDTEL FHED, 1973;
BEE, 1976), ¥y v STEOERI ERIE EFRTROMBEFICEB LTV 220X by Tikioue,

4,

= #

A X ¥ w Az (Contarinia inouyei MANI) OEHBO T v v T8Ik, BROEH—BIHLLE
T, BLXUOREY—REHLLETTHELE., TORERROILICEHEINS,

1. H—WBETTE, P+ 738 0Pl BEosEcfTbh, FHYy o 7EEZR 62.8 mm
Tholk., ¥k, FY—RATTORYY » 7 EHHE, BIOEHY» v FEREH—RIATOH
BLEBREIRN o, '

2. FHEH, ROFEE Yy v SEMOBHOK MY, ELRBEOKMFRIEMC TSI LA
Lhode, Zhix, IEBNERCEOEPRIZB>THIREL T2 THdrEEL Bk,

3. FHHIB, WOV 3y U ECHBAKREIAOMEEL LI LBLEI R, BE52LD
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4. BH—BHTF T, R3S eEos ey« YTLTOCRDTCRACI EBbholk, LaL,
AY—RBPATCR, SHICHLPAREDERERL &,

5. 9?Vfﬁﬁﬁﬁmﬁﬁ—wmB%MLE%ﬁKﬁﬁfak@@ﬁmm@¥gﬁb5aﬁb
Nic, Lrl, HETOSHIZBELEL Tviv L HES -

Summéry

Jumping behaviour of the final instar larvae of the Japanese cedar gall midge, Contarinia inouyei
MANi, was observed under both uniform and unidirectional lighting in the laboratory.

1. Thelarvae jump about every 30 seconds, and the average distance is 62.8 mm under uniform
lighting. These results are not significantly different from those under unidirectional lighting.

2. Immediately after landing, the larval heads are turned, either directly toward or directly
away from the direction to which the larvae set their head Jjust before they jumped. This indicates
that the larvae rotate along their long axis (somersault) in the air.

3. After landing, the larvae seldom change position and seldom crawl during the interval
between landing and the next jump.

4. These results show that the larvae do not jump or move in any particular direction under
uniform lighting. However, they exhibit a distinct positive phototaxis under unidirectional lighting.

5. The jumping behaviour is considered to be adaptive for escape from galls and movement
on a forest floor in search of a cocooning site, but it may not be contributable for dispersal.
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