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Koichi Sont®@ : Ecological Studies on the Pine Needle Gall Midge,
Thecodiplosis japonensis Ucuina et Inovve (Diptera : Cecidomyiidae) 1
Life history

E B:T7HTYsueyDEERERD Y,/ 2281 (Thecodiplosis japonensis UcHipa
et INOUYE) 12, CHF CRROLMBEPEETAREZZVEL, SARPEEEI T3, ABDF
DI D 7 DERBHEF OB BABNTHOEIRAT T, ChOOEBLE L2 ATDLE
TER « AREQREE, 197540 S1982FICHh 1 TREAFBRETHEH K LEERBRIAD 7 o~
YEBRERLT > 7ce RER—EEALT, LEP—2h—FFEYIEE - TR—T@h LS
—E D4 BIEFROE(LETR Uizo 3 HRIZKRIKL SKICHFTHI VD SBRE L, M EcET Lz,
AEORZ VBB, BXAVAORBOBLEBENDZLEEI DN, T, £FELICBNTES
ICHBAEE (reeliving) 2175 27—V I3, Tt SHBECRATEETO 1 BN D EATE
M otce PULOMEERAERE L, RALBTULLTL BHEIIIZ, BEAETNTONELY L, &
IRICIE 2 E TRIBL TV, BIPKIRFEETIS0~I0ESL, EHDH S A 213, PEAOD
BEAETRTOPEEBRENEZR > T, ThoDT Ehd, KHOBENIERAIIE N EEZ
Sz, LpL, BREORM « EREDR, K- R - BESEOFEEYNERICEELZTILT
LR &N, ATMOBE) « /3, RABNE 3MPYRORZI VD SORBHICE SN, LdL,
AEO B Hic X 2HBENEL, HRAHOBEHD X S5 IREEOBT) - Sz, BB EOERICK
AAMEESENEEZ SN,

]

hll

<3 ) 8=zt (Thecodiplosis japonensis Ucua et Inouye) (3, WBH & = ~zfCET3EHR
T, = VRBOEENERDO—DTH5, bHETI, E4RAVDCHEMICEMNRT TEAEDOELELRH
L, 3—ua vy EOKEE Cecidomyia brachyntera Scuware. S[RFEE LTR#WL:-, £0®RITCD
LZEIMNLEL EAINTO/A3, Ucniva and Inouye(1955)9 (34hh DB E T, Az — o yoe
BEOmERBETH D LAWSHICL, Thecodiplosis japonensis Ucnina et Inovve &g L7z,

AL, vVBORFEEHEOERICHIVELRL, HELHEYD, ELVHAICEMEIKES L
3, ABIC X BHEER, BAIRAMEFZPLCRESN TS, HMEORAERFRIE > TV, &
EREBRTIE, 1920 FICARORREDRELS 5 (HA, 1920, Bikid, 1949 Fic A HHEERIC
BESH, FEREOREBFEE IO LdH-T, LEARMTABCLIWEIRE IR TS
foo ZDIEHTIE, 1950 FRIHORBERE, BRERBKEICHE LHE (R, 19645, 1970 ; =
i, 1962%), 1963 4EH> 5 74ERT 4 40000 ha PIEDT A=Y « 7 o=y RBMES W LERS -
WOWE (PR, 1969)°, & 5iC 1960 FREIUROANNE (R, 197000, HEE (KR, 197004,
iR Rk, 19692 ; XS, 19714), MR (b, 1975)° OEl 7 o~ Y BEKICRE LIgE

19864F 1 A208 51 {#z#—44 Forest Protection—44
n & # |
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PFICH LN DD TH 7o £ LT, MEFEREMITIT AREREZILEL, 1976 FicdbisETdE
EREDHERINICE e, TRBETIE, 19724 LIAME4E 300000 ha LILEDT h=vikds, Aic
LI h I T 3B (Office of Forestry of Korea, 1981)39, X 5iC, 3—0 v, T3, HigE
T. brachyntera Hsthifia — o D Pinus mugo % P. sylvestris #kicw U, 100 ERICH 7 v BAW
K LOEEESA TS (Skunravy, 1972)4, BER, AL FRHTVEERShTHENL
8, TNETOLMEPHEICEY 2 XMIC X WERER, KESYBOEERERTHSC LICE
DOIBNT EERLTN S,

1950 £E440 & DBH BB EOTIRIC K D, KFOLEh OBEIIZE 50 -7 UM - 24,
19533 ; Bk, 1954595, 19555760 ; =7, 1962%7), F iz, 4 FHOR MBFLEBHTR SN (Ko, 19661,
19801 ; Yosuipa and Hirasuima, 197989), ZDIEh CHICEERFLER LA 'L S 1 B Platygaster
matsutama Yosuwwa & Inostemma seoulis Ko IO\ TI3, EFERPEEO—EH BEINLTNS
(S, 19622 ; Iy, 1963%® ; Ko, 196310, 19651918 19661 ; Nk, 1968% ; Ak « A, 197729),
L L3035, ERORRBEICEL Db - T3 EEREDHEOMES, BEHBRETI > A TEELM
EREIC OV TORER, EhHTHE,

INTTOWERKRI, BHC, £47Y/ v, 7x=toFxvREOREAMBAEMNERT, £hich
PhIRRMEBEHTONTE . (N, 197110, 197280 ; M, 19729 ; FKE, 19739, 19750),
4E, BEERENDET 3 AEMB~OBLMNET D, FHRARLOHBRES, RMFAAEESA
Ntc, ERERE SO B ORI & ANER - LRARENDERSMHIN TN 2, RIFEBOK R
HER (B, 1969% ; Ko and Lee, 1971 ; &7k « FkAK, 1976% ; &K « AL, 1980°0)PiEfHM: ik D
B R, 1969 ; FE, 1977 3 RE, 1977%) B&HTTbN, BETRELSKBRO—HEMIL
BIEENTVE, LA LEKNS, WTFhoBed, THNBRRERFICE S TRV ONRIKTH S,
CORERO—D2EULT, BEBEEICET ZMEOILLENNEISND,

4%, BHRERPHRICEOTE, BATERED SEEROBIER/NRICVIEDEN S, EROMEEK
BAERBNFRKENTICH & T 3 BEEBEEN~ORROLENY, TTITHAT S L TR SN
3, COXSWRATTIE, FOMESUAWESHICTEEEBIC, AREKRDLE ST, EHOBHE
ik 2 EROBERBHEOHHORAIZIEHTH S,

PlEo BAIC b, HEIR, 1975F0 5 1983 Fich i T, FERAZESL I REE# EEEHBH
GRBTHILR, MSBICEBAY FPERRBRIEHY), FEELRRY (LOEALT, BEREXETH
rhosa=y, Tha=Yy, 7a2yXEL4 9V TH<Y FIBOSHBKICERTE <Y /N ZwNT
BABICONT, AMER - 1, BEBED, THATHER, MEEROBEET -/, KRXTE, %
ROWRBREEATROBERLEL S &I, KABOEFLZHRTEL, BERDEEOBETERELEDN
BEBEHROFME 2 — v, B5E, B - HREOSWED S, EEREELRET 5. Tk KO
BB B, MEBEICOVTOHETETETH S, AR CNODMEDERLLEHDT
b5,

AWOLDFEHICKEL, KERREREE—RERE, M=RaBRICCRHME CiHELED
ote Ff, HMEREICOV THBAFZRPEMBRREE - AFEHIT - S RMBEE - REGHR
TR IO 7012 &, FURASBEIEILLZ PR, BRAYRYEEIRELicREREYEEL
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Fbot, BHRKEEHERRBIEEXEEARER, AANTSAKEANE, EREALEBLEL
JIE—B-HICHE, TR B Ic i D BRI R L O R0 o, RIS H BT H O BHA
BLicit, BEOEEARD - TOREE, FEKEEESRENBREEETRZOS 425, 0T
BHEOENIZ, TNODFA2DEE « MEO KB L, ELERHNLET,

108, AR REARICRE LR RO — 8B Th s, 21, ARXOABO—HIE, BIR(1980)%,
Sone (198450, 198550), Soni and Takeoa (1983)5® IckV, T TIKHESIN TN B,

I AEHOBR

AERBEHEORERIEL LT, EBTLRKICAES 2 RBA¥ PEERBHAD 7 o< Y BlMHKTTD
i,

7 u= Y RSO EER 75 m2T, 1971417 n<y 3EAFER 176 K03 80 cm R CTHE#k I e, #
EEBB LA 1975 F 12 BT, HERBAB LT, £D%, HEMsIXxickb, 1981411 AFT
ITH#) 409 DK HHEIE L 1co MARD 7 o~y OFGRES KOFEMEERIL, 1977F 11 ATE, <
hZENh4.9m, 4.1cmTh 728, 19814E 11 Aicid, 8.1m& 5.4 eyt LT,

REFBERD 1975 F5 5 1976 Fichd Tk AR, HRBEELLTE, <7, =€Thv
T, VavTd, ¥eUy, FEASY, FFEIFY, VAELEMKBHBTAONELTTH o7 L
L, THROKNDMND &EEDITHKENREICHZ Y, LEOEBREIARSDOHLPTOALNE LD
I8 512,

) 2 —BHRATIZIZIZE—ICHERL, TDEIIZ 197641k 2~3cm, 19814E135~6CcmTH -7,
Y E-BOIEEALIELET, FELHEORERE,P 72, TETRABOREIEL, HIEOBE
LICHECHER LT 2ICBERE L >0, MEEOBBIFKEICES, TEOELVERIL, BAEPMSD
oot

LDy awYHRGLSC, 1976 L 1977 Fici}, 7 u=v s uoeyXE4 9V TH=Y Fi#EOR
RUIERHRST, RAOPOEBEEBEHNARBORELT-7c, TOMKSFOEMKILS5 X15m T,
THEEDQ/ uwv s uey X247 YT =y F#fEEKSN 30cmBFETRIZE—ICRBEILTY
1o 1977 £OFGEIR, W5MTH -7,

EEHICE T B 1976 FEb 5 1981 £ F TOMEDELEHKIE « EMKEDOE({L%E Table 1 ITRT,

Tablel. + B X O & &

Annual mean temperature and annual precipitation at Kamigamo.

1976 1977 1978 1979 1980 1981
EFIRE (O)
Annual mean temperature (°C) 15.6 14.0 15.8 16.6 14.3 13.6
B K B (mm)
Precipitation (mm> 1843.0 1127.5 1169. 6 1458, 5 1886.0 1418.0
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Cumulative emergence curves
of T. japonensis at Kamigamo.

AfL: AR Bl 4

empty circle : male, solid circle : female
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Fig. 2. MEASEORE (AX) vV 8/ 2=/Nx A 2RHA
DOREPULE (B OBk

Relationship between the percentage of needles available for
oviposition (empty circle) and cumulative emergence of
females of T. japonensis (solid circle) in 1976 at Kamigamo.
BB 95% D IEHEmA £ N
Vertical lines show the 95% reliance limits.
70 60 EAEREL, 3 AMRTHEERE L.,
® HREIEE
Fig. 212, * 20 BHIE L EPHRUEOE EOREE(ETRT, 7 v~y MELHIER,
5 AR, FHOMEIC HOFHEED bO» L BMERY, 6 BADICHE 5% LD IENE
HREICIE > T —77, REDPCIIEIEDREIRH S0BICE LI 5 ARPHI6E D, BKRAR 100%
MO ESEPHRIEICE -7 6 BADHS, ERLTHLLTE, ThoDHERIT, §XTO A REK
BETAREPRHAESFEELTOIZRET TR LT EERLTV S,

(3) FHLOE B#EE

® WEH* |

TEI, 1976 £ & 1977 FICEHAF LEERBHAO s ney Ly ey X240 VT H< Fi i
DRR LIcEBMI TTbhi,

WINOED, HAD 7 PFHICER 0cmORL L7 v TEZKBE L, 1976 Fik 6 A 22 B IS 6 A
23 B 21 W% C 3 ISRIRIRET, 19774R436 3 20 B 8§45 6 A 21 A 20 K T 2 BSRIRIMETT, IMLAEAK
BeRE L, ’

RAEBOREL, 197646 B 22 AWK ATRMSHE -2 DIEA D, 6 5 23 Bstkig, 197746 B 20 B
DBER, 621 RRBERTH -7,

® HRLER

Fig. 3 TP ORABEBERT, HAEBOXRBFICLD PLIICEMSRD Shvicds, 4 BEOBELE
LT BULRFBICER LT, TULBRICIEHERITE LS SN, & XOH A ZICH~NROELIIC
PULT 2 @AHSRD Shic, FHOBEMIZ, NE - HIF (1953)%, FA (19555, =H (1962)", A
#(1966)4 Hic & > THME SN TN B, PULKELIOMERERI D2, BBF 54 2034 ROFULER > T
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Table 2 IT, FHMAZELEXREBH 7 o~V EMKTT > - PLHEEREORME I W c R RO 1976
FEn 1981 £ TO 6 HROUHEAERT . 1978 FEZBRWTHOMARTS, HHZARICAFD, BT
1977 ££ & 1980 SEO M DR BV IIEFETH - 1o CNETORETIR, —BiHHRBA R x2=2:

3TARDENEY (VNE - B, 1953 ; =i,
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Fig. 3. Pt A B#RfH
Temporal sequences of adult emergence
in a day at Kamigamo.

B:ARx, B: xR

white : male, black : female

196227 ; KBk S, 19714%), &/, 2= /NIHTRSE
CDEE, iz #* RITH H - T 3 (Barnss,
1934V ; Reorern, 1975%9 ; EjE, 19765 ; Yukawa

et al,, 1976"® ; fjE, 19789), AEIOHERIE,

NoBLOREELRG 7, Z2DORRIZESHIC

TENUD T,

1-3 W OB %

Table 3 i€, F#PKE LEERBH 7 0wV
W THBIN/RBD 1976 £ 5 1981 £ET
O 6 HROFIEGWIPFETRT . FHMBEIT, 149
B 5 172 PETOMT, FEXEBHER LI, Thb
DfEIF, ZH(1962)7 D 107 53, /N « 15 (1953)%9
@ 110 59, Ko(1977)1 @ 120 53 DA & dp - 723,
Ak 5 (1972)d 137 B8, Jeon and Bar (1984)7
D 140 PBEiFEBED ST - 7c PULEHR DB
HOBPEANDORIT, TNTERELTV,

-4 =% B

MHTIE, 10855 100 SO0 288, Vi
ZFRTHIED S 30~50 cmDE I THRLTHBZD
sEEI N, FREBFRICRON, 15HIAN
BLBATH -1, BRMOA ZORTICIE, —E
DF AHEZFRD SNidh o1,
1974)% 13, AFEEE URICB 3 % Anarete

Oxuso and Chuianc

Table 2. " 4
Sex ratio.
1976 1977 1978 1979 1980 1981
Sexﬁt}g{ié 2Er/;:azle)‘: ?e)male) 53:47 | 59:41 | 50:50 | 55:45 | 70:30 | 59: 4l
No. gfi: ij%ividuals 303 156 115 80 141 128
FFv_zﬁEue 3.01 4,70* 0.01 0. 80 23.04* 3,78

#x 10,01 LXNWVTHE significant at 0.01 level.
*:0,05 L<)VTHE significant at 0.05 level.
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pritchardi Kiw O# 213, BHMPTIRI VL LRITT Table 3. SEIGERIPEDEZLEAL
BCEABELTNS, LrL, HATHE, BERLTH ?nnua% variations in the mean
ecundity per female.
34 ZAHAOBEREBHOBLICH EFAERL, Sk
. _ AR Y72 0 DEIBE
TeUHNBICRE S D BRI i, Fecundity per female
&R X DBITHE Uic 4 205Y) 4 —KE LICBN T 4 | mmE | gela
ean . E. N
&, BRbPOA ZR—FICA RICEY, V2—-LTRRE
B, ZRRETICONT, SH96)M R 1976 148.75 4,32 52
Te s ' = 17 1977 | 151,72 | 5.32 36
TOIEDE, BAR (1955)% @i EPY 2 —EEHREL 1978 158,52 6.21 36
T35, 1 HOXEERIIN 10 8T, REBHA R ITHR 1979 160, 00 5.05 26
BICED,  # A4 10~20 S RET < o 1980 | 171,93 5.27 37
RO, A2 10~20 DRREHT Bk LI BRO 1981 | 168,21 4,22 48

Ihiotc, 2D, A 2OBRPE X ZBEBL TS,
A RF A RCEL REZEREDIT 5T,

A ZADRRRA ADFLEDBAFBICONTR, BH « W, 2 U TENE»SEZ 515, Downes
(1969)® WA BRORMbO AR BAORMFERE, £OMMED X > WEHHrOEMITHES
HRATBREREER > TV IDIIKET 3 BTV E, ABDEA, + RAOMAOEWHIIWAL, £<
OHEAHENREET 2 (Uchioa and Inouvs, 1955)68, € D & 573 MESHELHL AL, 20
BRENIEERETHEC EERT, HATRE, A RRIRKRO A ZBHBICENBZPEPZD * R
REUTce LTAHD, ZOMATA ZRECHERBI VLD o7, CNODOEED S, BRITKRK
RBAZDBACEERRENEZ L LTORENEZEL SN, £ LT, BHEIABRDO A 2O MERERIC
B BTN B DCHENSEBDIE, |

BRPOA ZDTICHT LRRR A ZEBELAVEZE &, 4 2EB—FILZE0D * 2 DFARICTEE
Ulco &72, RERBAZRETDDHL, TORESMHE LLRERRIOA ZOTIKBN LTS, Bl
DESICE DA AR Lic, BUEEROTREUBREERVIE LT 5, FRKEHREBD Ui,
INDOEER, * ZADEDSHRET 2 YEOENRBICLD, F ARRKREA X OEEED 5 Ak
BEOC LERET B,

EFE{OnicRELULEEZDOARER, BESBENTVELELNE Y, BRPEEBTIKEA 2
CXF B A ZDRIGIE, REHSEZRA 2OFRUCHEDN T 3 AHEMERENC EER LTV 2,

1-5 FR¥ - 2

1) #HeiEFE

BREORMTHEFN CEERETICLBELOTHLY, £ T, 198046 B, 7 Hic, FHKRFE
LTEERBRHMAD S 7 R BRICEBREKR L, RBTBHOBEET 1. #7 XZRFHET, BROEER
132.9m, HEHL8m, KEKEIZ6.2X5.3mTHb, AT, 5KOHEE L.IMOFIIC4EXDE
BHb, #7ABOREBCERO E=—y— tERYOUERL, REETE 30 EAREBIGETY
1oo %1 (16 B 5 181), PULEHOREE 1 BS54 5 REBhRDOK ik L, REMOMBEEEL
1oo BREDKAPEICE LS EORMI, RHPEOEEBEZITELELONEDT, WO,
BRABDKHE 1 IECBET EE TR o700 —BOKBICONT, frhitiS EDRIcs o=V Hiky 12
FEEE L, FHOFEESRBICKIZTHRICOVTHEE L, '
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2 BREEE

Fig. 4 it x A RORMOYHERT, < VHFHOFRICIPDO ST, KAEMADSHF DM -
TRA U BREBDI, RESdHER A0 EH 2 mNOREORFICE L,

ARRBARCHNRT T IRIT BB L K, KAPBIREIEPELEL-72, ZLT, KHOT
30cm PZED E50cmL H0DET BT, BHEY /Y IRITET 72 (Fig. 5), CO Y 7¥F I RITIZR
SNIEHTH N, B, KH, REEH, YI/¥IRT @R 20532 T, —BOBELE T
TDTRIBTOMEEZ LN,

AZF2.5mPpS 2IMOEIETERTEOIG20BHHD, LREWEPHTH -7 T, R’
IR 12 BATH A ROMMITTE L L, ENOLDED SRERBICET S ETIC, [ME
SRR LI > e e EMBRINI, LEDORERDS, » 2OMIPARAE (L, AIGENEST
T, PUEHAD 5I1ZZE EICRT L0 2 ERbhdH 5 SHEIN S, REIKHT 2HHOIHOHER,
AEDEREGTRB S LI TE LD 12, '

FRICH T 2 ROZBIC DT, Ko and Lee (1975)® HARERICLDBEL TS, HWdHick?
&, REREOHTIERZS L€, 2.8m/BLLOATIE, BFREENG, Lcd-T, RAOE
gk #GE, BEEFALTTObh A TikEsEnEE L 5N,

1-6 EE I3 E T

BATOENEDZBEERE T ERTE R, o7, UL, 19774£6 A 200 8k »5 6 A2l B
0HE T, FHRFE LEERBMAO 7uwy &L 7uvyX24 7 VT HvY P #EORIHAIL,
EDODRIEZEII, FVINVT v bEBH LS5 XOcmDECRO b7 v F2EREBEL, 2 KBHEMBRET
BREDHBBERE Ll s, AT 12KMHS 24T TOMIC, KEBRIKEEBELL L7 v 7" GRE
®2.5m, 3.5m, 4.5m) THifsht (Table 4), DT &b D, EPIRRESRPLTHATNS
bOLMESND, EIMAICONT, /ANE - £ (1953)%, B (1955 12 16H» 5 RRETTDH
BEHEL, BFE Q7D0E, 2 2ROTEMBEOBANL 17D D 18HLSEROE—7 THs LHEEL
T3, ¥5IC Ko (1977)1913, BFATIHEBID # 2 ORINMOKRBEH» S, EIZS XD SHERIC
brch, 18D 5 19BOENE— 22 EHE LTINS,

ENTT > KENTHOHETIE, # AR—ROHEEE LS LICUTRETHREXA, SHEMICE
INEZZ UiAd, JEERMAEDTHICEI LIS, IPRTHEOHIIC L -DVEET S L5 ICESD
Wi, COBED S, ENRAOYSEICE, HEMOERSEETHS LEEI NI, 197856 1R, 7
B, 14 BICHEEER EILTRE U ENEROIOMNZE Lc 20T, =8N A,
EEORIRAL D SIZERIDRERE (o), BEIRIPALD O SRR TOMEEE (o) ZWE L, ENBAOERILZTT-
foo $ER%Z Fig. 6 IRT, ¢130.06—0.10mm% €— V&35 LEMOFEENTFHFARL, 0.50 mmpl
LEoBI&E, 2RO 8BICTEN L o1, —FH, al o ZERBOSHERL, FHEEZETLEN 14.3
mmé& 1.6° THotoo 0 DFER, = (1970) DEIICIFEILHHEEOHE IOV TOERKE BIE—
KU,

1 EDEPRIIIN 5 A TKT Ui, RRBHTICLDHEL SUHBEABH Uic, HLOSEICHE Ui #
23, SIEEMBLR Uiz, M HICBEIRIIMES DT ST b, HESLO ML ORE TERICARE
Th - 1BAE, ROHECHE Lic, BATHE, EEENINIHEOEAILED -7 (Table 5), C
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Fig. 4. FWEZHRE LABAA)EZ D TRVHAB)D 4 2 REDO R
Flight trajectories of females of T. japonensis with shoots (A) and without shoots (B).
@& ---i X fd LR —e—  HH
@ :poles ---:beams X :release point —e+— :landing
R OPF 3 BMBEOHRERT,

Numbers in figures are the time (second) after release.
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1 1 1
0 1 2m
Fig. 5. # Z iR RIPEI
Flight trajectories of males of T. japonensis.
®:i: -z Xt A —— il OHRPSP I sRT
@ : poles, ---:beams, X :relaese point, —e+— :landing, OB@&P : zigzag flight

Rh OMF REBEDOBIERT,

Numbers in figures are the time (second) after release.
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Table 4. A TDRLHEDRIKI

Temporal changes in the number of adults captured at traps
of five different heights in a day.

b7y 7E (m)
B % Trap heights (m)
Time

0.5 1.5 2.5 3.5 4.5

0:00— 2:00

2:00— 4:00 .

4:00— 6:00 M-1
6:00— 8:00

8 : 00—10 : 00

10 : 00—12: 00
12 : 00—14 : 00 M-6 F-1
14 : 00—16 : 00 M-2 F-1
16 : 00—18 : 00 F-1 F-1
18 : 00—20 : 00
20 : 00—22: 00
22 :00—24 : 00 F-1

M: 4 X male, F: *Z female,
KAOEF I MBREBERT,

Numbers in the table are the number of adults entrapped.

Table 5. EESRSHIER, hXVWEE, BEENEOFELEL
Annual variations in the percentage of needles on which eggs
were deposited, the gall density, and the ratio of needles with
two or more egg clusters to all needles with eggs.

_ . EmENER
#ooR EEINSIIER (%) Bz VB (/100 £+%) | Ratio of needles with
Generations % of needles Gall density two or more egg clus-
with eggs (/100 needles) ters to all needles with
eggs
1977 10,9 5.6 0.018
1978 13. 4 6.4 0.020
1979 13.3 7.8 0.032
1980 13.9 6.5 0.022
1981 19.5 10. 8 0. 109

U3, BRBICKZERPINOEDKENER LT EEIONS, Lrl, HIVEREDOHLSIEHN
FRECEETIR, BEEEREZY HEOEAI3IE D »72(Fig. 7, Table 5), %7z, FHEEOHEICH,
ELERI LD -1,

1-7 BREOERES

(1) & Ak

BRRDEIRENEMEET 270, 1977 FRENTRABICHHIER S 7, 1976 512 Ad 5 1977 4
2 B0 TEREARZ LEFRRBHAD 7 o= v EHBHKT, 3MOETHRERE LK, choghz
ENTHEL, RAEEPLI S/, EPICFBEEHILINIEL 2~ 3 cmD BELSIE 46~130 REE
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Fig. 6. EESRIPAIE ST
i (a), EIRMALICHY
B EMDEERE (e), —
NOSEDBTAHE (6
DEES
Frequency distributions of the
distance between the base of
needles and deposited eggs(a).
that between a pair of needles
where eggs were deposited(e),
and the angle between a pair

of needles(6).
FEAREFEGERT,

Arrows indicate the mean values.

Fig. 7. R WHRE & BHE R
DB
Relationship between gall
density and the percentage
of needles with eggs that
had more than two egg
clusters per shoot.
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L, {i0d_RTOMEEKRFE U 3ELS nw Y HliIK, Iy 2BOREPT, TORPICALERDR
B3 ~16FHEK L, ERSE, HERBROFBTHTATORBZEENL, # ROV TIIEKEHET
THRRE L, SENOBENRERA . T, @HFECOVT, PROFELEPEEFREE Lic, BHEPD
12197746 A8 B S 6 A 21 RETOMMFIC 18 EFTY, 2TAHRT6FE, » ASIBEHER LI,
ERICAV T 2 OFIGHINEIL 146 B TH - 12,

@2 HREIEER

kaGK,%%ﬁm%ﬂéﬁﬁﬁ,ﬁméntﬂﬁwﬂé,%ﬁ@%%(%%ﬁ@%@i%%%&@
BINTHDODHEE), HRAREEERT, BE A R I—NOSE LI 1 PR ULESDT T, EHE
BPEZ, RXVEEOBWEE, FHTECLS (Fig. 7, Table 5), ¢ oD &id, BHEIERTE,
A RRHHEDOTSTOHELICEN Lickh L, D TEEENZT C EERLET S, 40, 18EDE
B®Bo 55 16T, B ENIHEDEAR 0% LITTH > 1, EER15 & 17 TiE, EMNINIHEDE
B T6% LEb o hs, ENENIRAD 97% & 73% OB BEBIN T, TNTORRICBLT,
BEHENIBRINI b ol YLD &5, SEORFIENERTIE, TTORVELTHRRZ+
HIREPHRHEL R IN T EEI SN S,

Table 6, SREIEINCET 2FH U D O IEH, EIPSHER, EREPED LCHFEREE
The number of needles on a shoot, the percentage of needles on which
eggs were deposited, the realized fecundity, and the number of adults
used in each replicate of the laboratory experiments.

T 72 D : : pratmh B
BOEL o % EESRHEER(H) %ﬁ@ﬂ[ﬁ@(%) No. of adults released
Replicate No. of needles % of needles Reahzc_ed in the cage

on 2 shoot with eggs fecggr;ghty 2 o

12 96 4,17 2,97 10 [
22 90 18, 89 23, 87 5 4
3 98 11,22 32. 60 4 3
4b 57 40, 35 50. 00 4 2
5b 62 22,58 52,77 7 2
6° 130 1,54 4,00 0 3
7¢ 53 35. 85 68, 35 7 1
8¢ 54 12,96 56.12 8 1
9¢ 58 24,14 75,00 5 2
10¢ 75 16.00 28,78 2 3
14 84 13.10 13. 46 4 4
124 82 19.51 24,48 5 2
13¢ 46 30, 43 17.80 2 4
14¢ 57 40, 35 70,73 2 3
15f 81 76.54 93.02 4 4
16f 53 28.30 27.23 1 2
17¢ 63 76,19 73.32 5 3
188 78 12,82 24,16 1 2

B URFOHELR, AUBITONIEERTHZCEETT,

Relicates indicated with the same alphabet letter were performed on the same day.
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. AMENZ, 18 EDMHEIEIRD 16 B THBIEKD A 2 2 A—FHICER SO T, BERIICEPKEE
BENRERDBC LI TEUEDd -0, RUDFHEREIRIL 38% T, 1977 FOFHRE LEERER
o oy ERRICERYT 3 BEABORRERRICH~N15% Bk, LU, EREBROFGEREN
RiINT Y FBREL (BE BY, RIE3X), BEPRCHBEKMTELO 7Y+ o0l (B
213, ER2TREK2065, B/N1459, A4 TR46I9 L 655, 10 TiZ 15198 & 888, 72&)
(Table 7), i >O#HRIT, FREPRIMEKMT, MUSEH LT EERRT 5,

REOEHZ, BERLHETITRREHO—MHIEERICEZHEINS (Ko and Les, 1975 ; i,
19804), FEREDMEMIE, D2 <= NI THEEIN TS (Yukawa et al, 1976"), A%, RAU
RICFA—&E T CERINACEROBRDE LEPRVEULAT, EREPBPEAIIICE LOEHTED
Shlc, ENWZA, AESSNCERERKOMBEKER, BEEROEHICLSE ELEELICL, 4ED
EERTIE, REOREBHROBIMIEIC FLVEMED SN, TRbEL, H2HEKIBAICRAEZEIE
L, 33@EEKEESMRELEDL o1co Licti- T, EREPEOBUREHO—HIT, RABOFEBEOZIC
LOHMASTRES TS LEZONS, HA (198D, 7 ) £ v ~FOERERROBAERENOME
REICRRH 5, € UTHEEDENZ, PO I vF—HRBICHHEL TS EBXTH 5,

Ko (1977) |3 Bp A TRIFHIICIRE LIcRBDOIRE A DI BOELER N, FATOENREZHELT
W3, KT 23 BRI SN RBOFISR BT, 1I8BICRESNIODD 20HBTH -7 L
5, BATORKERREH 0L & LT3, Lrl, REIRBEEHDG SHEFTHEINTNZD
T (Table 4), 18 BLIRNICEINERZIT > TV 5 FTHEIZ BV, 40, # 0K UMM TORKERREZ

Table 7. {E{K3IIPEATEE I

The number of eggs that remained in the overies of each
female after it died.

#OEL B OE W K
Replicate No. of eggs remained in ovaries

1 172, 170, 162, 143, 142, 125

2 206, 120, 46, 14

3 132, 60, 54

4 146, 6

5 126, 16

6 145, 126, 104

7 75

8 54

9 29, 16

10 151, 32, 8

11 179, 118, 95, 71

12 154, 60

13 177, 158, 104, 69

14 66, 20, 6

15 14, 12, 10, 6

16 158, 136

17 76, 72, 50

18 176, 72




YN/ BTN OEERENTE B1% (B — 15—

9% TH »7, T, ERIB/NEFRINKIZ 6T, ChZTFERIPUD 4 HBiIcHcs, LD &5,
RAOEBENRIBEEHM TR L EDT 5, ERENROBEKEL, BEEHOHLST, BEROED
HOZERE LTS, £LT, BEHESROES, RRIBENDIZLA LT TOINEESDTSL
EBTE D EHEMEING,

2 m #

i, EE, —NOUERHEOMICTIYT ~8 P SUBAMRTESA DT ST, PPHADD
FAIHICONT, =i (1962)%13 8.25 58, Ak - HH (1971)12 7.3 56, Par and Hrun(1977)%
6.3~7.7 PERE LTI B, |

I3 1BREIT b Uico BP 38 i1c i3 Platygaster matsutama Yosuia,, 34t [ % T3 Inostemma
seoulis Ko DBHEAZIF 2 (Ko, 19661 ; Yosuma and Hirasuima, 197969),

3. 0% = O#

3-1 %) Hh o

Fig. 8 ITR U7 1976 £Q R VALY ROAROHEENHOFEHED» S, hROMEIIIMT, 9A
10 AICEIVATHEEL, 10 AREITICRTRTOHEMIMICEL TN 2EB8bpd, 19774
2, 9ASBIKRIBEALOHEA2MIC, 1085 RICIR3IIGEL TV, 1976 EDFITH»E LD
I, 2@ 1 isoMsEL, TATA»S 8 A3 A TOMRMICE LWARDHEESHO &ELhs
BEHONE LT, T, COMEERMLT, RAVAEREDOE LSS LN, TNED
TEDS, KETHEE (1976)0NAF 2 < ST L2 1 RO BIRO AREMSEZ 51 5,

3-2 HAVREERR

BAVRTREROGRIIE U(Fig. 9), 1HINVIHRDRF L=z, ¥/reFsico{s=
Nz (Urophora jaceana), £ 4 3 I 4 F4 lCﬁ( & =Nz (Taxomyia taxi)E & EIZRIT-THB, B
WU DGREIT 1S 27 FHETEH LS, 240 66% UEOBRZNTHEMITZ6FEUTTH -
foo Fto, MANYUAD OFEELEMII 5T S 5. 0EI TOMELEB LicT il o7c, BANY
7o) O EBICONTIE, /NA « HIF (1953)05354. 58, Ak « HH (1971293 3. 08, Park and
Hyun (1977)% $34.5~6. 0BHEHEL TS, 4E, IHRACDOPBIT 7 ~8WTH 7, Ui
T, #H0OHE B 0ELUE) B—20RIVRIKHET 254, chbDihihd, B/EOMEL
5 51t L7e b D TH 3 AHEMEASE .,

Ghs1BOE 2L, BAVHTODEORAIEST, ZRBROTSTH -8, 2@ICHB L2
HEIZEBICHEA Uic, B3 BICE L L XITT, BEALTRTORTHRBEIERIN, HIVA
DERNE L EA TN,

3-3 HmALBH

3SR, KO ORIHITHRIVERE L, M ECETT 5, Fig. 10 i 1976 5 5 1977 £EiCh
FTO 3 BEot E~NOETHE, BKE, BYSKEOEBE L SICRT, $HOB L 11 A4
KD, RASS1AKKE—7ICEL, 3BXRDG 4 AWMAICKT Lic, YROETIR, BRKICE
NWZ EED LN, $HROETEBSECTRKELZ, AEMRNOETYREEBEKBITONTOIE
friesE (Mann-Wuitney QURBRSE) (RATF 4 H— 32 5 v, 19728) % o THE U 7, ﬁ’%%
Table 8 ITRY, MRMIKE 5 mm CHA) - 7854 95% VRV T, 10 mm T4 - foFA 9% L~ T
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40
Jul. 7
1st stage
0‘
S0r Jul. 31
ist stage
0 |
50}
§
S Aug. 31
& 25|
= g 1st stage
[T
0
201
Sep.30
10F 2nd stage
0
L Nov. 1
0
1.0 20 30

Body length (mm)
%3 &
Fig. 8. =v/5/ 2= "2 BDERRHHOFHEL

Seasonal changes in the body length of larvae of T. japonensis
collected at Kamigamo in 1976.

GRETHICEEESS SN, ChEDORR,S, FIAMIC 5 ~10 mmDEEKHH 5 C & 48, RO R
ZVRINES SR CTHRERHTHSLEELONS,

SHEHRERIVHOROBL, 2O THBLIRETHET S L, YROFHHBIELIET T
3, LrL, KPEEZ B EFHLBEBIICIZD, Vo v IHTHPRSITHERVRTCLBBE S R
720 LIch5T, BRBREBOHRMARIOER L L,. #h BT 2 HIME, Mick 0 R EE ML
BWHRINZCERKBEEIOND, YROETHHBRBEATHEC LR, 4ETREOMEELD
Kk > THEEINTVS &K, 19559 ; =i, 196227 ; 4%, 1970%), LA L, BRELHETHREK
ORI, HE Q97D IBRNTN B HHOE TP RIBREKRS BHREERTH L L0 D HEDEBED S
Nz -7z,

3-4 B B

$iid, HE~NETRERE LY+ vIOHIIRED, BREFR~BEHTS, ¥+ V7 ORIL, PHRidAk
ETOIFVMTTT —FEED, 2ORAICKERIL, TORBTY+ 7 Ui, COLE3EMHHR
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Fig. 9. H®20 %70 D 3 hsh M DBEN T
Frequency distributions of the number
of the third-stage larvae of T. japon-
ensis in a gall at Kamigamo.
KEHNFESE, n ZLREARETT,

Arrows show the mean values. n is the total
number of galls examined.
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Fig. 10. $HETH, KR - BAKBOFHEL

Seasonal changes in the number of dropped larvae, temperature,
and precipitation at Kamigamo.

Table 8. 4HBEFTHEBKEICET S5 Masv-Wiaitney O U-BREDREFR

Results of Mann-Waitney U-test for the relationship between
the number of larvae dropped and precipitation.

Criticat ﬁx]r]al%eogf [%réjéip%ation Moy Wiairizy @ U A2
for classification
0 mm V 40.5
1 43
2 43
3 43
4 47
5 60%
10 52%%

*x 10,01 VNXUVTHRE significant at 0.01 level,
*:0.05 LXWTHE significant at 0.05 level,
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BWATOS YFROWES, BEELRIZZLLTOS (EA, 19559), 1@D Y+ Y7 TEHTS
BRI, BEAEDBE 0 CcmBITFTH-lo BA (1955)DEk (1966)13 1 D Y+ v 7Hil
R 30cmEBEL, =il (1962)7 EHROIBBNSNC EEHE LTV B,

3-5 HA - il

HT RGBT £ —DOFICEAL, £ TT2ERR LAY 5, Fig. 11 IKRAGHHRO LEHOERE
AHDOEHEAERY . TRTCHOvLI Ao BLES 2cmETOAERTH LN, LdL, SELE
THONSCEREDHTMHT, BEALEDT2E, FRLIEXBOBREL O L7/ 0%
VSR DISERICAH LTV e, S (196271, 980 LEHOREATR, +HEOYIHICKE
TBEBNTOE, KBETOHRD Ao B 2cm FTOLEICE SN HEMOBEATIL, WA
AOTBOHROBAUIK O TETH -7 C ERRM LTV EEZ SNB, B (1966)913, %
HREEED /D LIPS HEETABH T2 EAIEH LTS, UL, $HOBESHOELDS
F, ZOXBBEHE U3 EL LN oTe,

33 ARDORRIN, T OMED SWLIBIRT S LRSS,

B o B E
Relative frequency (%)

0 50 : 0 50
T 1
o? i |_I o1 [ |J
3 23 [
“F Dec.t | ~ Jan.20
4-5 1 n=23 45 1 n= 85
0 50 0 50
_ ' Ao L !
w E ﬁ? B | o? J—l
£ B 2.3 3
#& L Feb 24 "~ Mar. 24
45 | n= 80 4“5 1 n=105
» B
0 50 0 50
o B R
23 [ 2.3
~ Apr.20 [ May 24
4.5 45 L
B n=74 i n=39

Fig. 11. $d () &8 (B) oHEbOBESHOEHE/L
Seasonal changes in the vertical distributions of larvae
(empty) and pupae (solid) in the soil at Kamigamo.
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moE 2=

TV BT NIOFEHMBICEY SEBEREENTS L, Fig 12 0X5iKiEB, TRbL, RAER
SARPSTARETCHLL, ZOC—7ik6 BhAITHS, RBDFMI1 BEES, » 2RBILRT
QIR « EEIT 5, K 1B THEL, SHMEPHRIEBUFEHEOERICHINERRT 5, PRid
BHIVAT2EBRFEL, E<Eb 11 APDETIIIIBICET S, 11 AL SBED 3 BITHIT T3
REFHIOHOBEH L, MECETT S, EFPHRIZY 4 —TERBIERET2E2MED, £OUEHT
WLT 3, W3 ARSI 2, '

TOEIT, KEZEFELELBL TELBMEER S, ABTHONc L E—Zh—FEEY— L
Vo EBEROFARRR, AFZ N, IHYYRIGTNIBETIAONA TV D (FH A
K, 197470 5 K, 1976% ; fngE, 1978”), —J5, ¥/ =¥/ ORIV ERRT 5 U. jaceana,
7Y DFICRIVELRTSE7 Y 27 AF, &4 3VAF40FICHIWERRTZ T. taxi, =4 +D
BRI VWERRT 5 <32 =020 8, S5l B EI0ATEC L, RRBRIV»HERE
RHEF 2 (Variey, 194767 ; Nakamura et al., 196439 ; [ &F, 196569 ; Reorern, 197539 ; Yukawa and
Sunose, 1976™), U7cH~>T, ZhoDHRAVERRADERLEINL, FIEY—EP—FIEHEE
145, |

7 ) A= NFORICHIN P OEERLT 2RI, FOERLEMOER LICHIVERRT S0

J FIM]IA M| J A S| O|N D
‘ h r 3
Falling of larvae
on the ground
MBRET
Hibernation at larval stage
in soil
e "NHALZ
RO LIRFTOME Pupal stage
in soil
$HHA
Adult emergence
MERPE
Growth of larvae in galls
BA VAR e
L . Falling of larvae
Larvae and
® © 0 06 0 06 06 0 06 00 ' hibernation
' ] PHRET L
pupae K K K Kk %k

M
Aduts © © O O

o % % % %
Eggs

Fig. 12. FE#iICBT 3=V N/ 2= NZDEFEHR
Life cycle of T. japonensis in Kyoto.
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BEV, ThODFA, HBROBZVATOFEDOP»HET, RAVHSERINAFPE R HBIEE
T, BAVAOREOHBNEEL TN S, LA, ARIZEDIMHESRIVLLRE T 5T
13, MEMOMIEPLER, BAVIERINELEKOME - ETLEOFIHHYOELBRBD 51
(Barnes, 19512 ; fnig, 1978”), HAVADORERE LS EBMAT 2, HRBHIVHORENELT 2 E
TIRAAZVHSRBTEROVEE, HHRIBEIVHRTETYTS (Kb, 19807), LT, Hho
REVERIR, FIEHBERBOEEMP L0 o B, BAVEREHR, RAVEDHIBREOEL
BELRRBRNEEZ SN, XEOHE, PRORIVATORAVES I ONTEHEBIERL,

Db MICE Ui & 210k, RAVKOBEIRIZERAICERSN, BRIEATO, 2LT, BE
WIERRSTEEIRI ML Ligd e, ZhW A, AED 3R EINASRETEC LiIckD, RAVADE
%, BAVERMEOHTLE O > BEOELEE#B LI ZEEZ N5, Tk, —EE2BLTHRIVA
PV A -—TORERTv22/E-TZOUHTERT ZHMMBEL, £ DBABLERE (freeliving) 27
527 =V, PP SHEBREZVERITO 1 BMIZDTEHODTENC LD, KBDOELBFHOD
D/ Z — v DEHENZ LD, CDTEF, RESFEEPHAFEOBEICE &N 3 HAMMENC
EERLTN S,

AEORERIZ, FMUFTIIYEELEDIZ LA LT NTHEINRICE -cdd, PLLTLBCLE
BHOPICE 57, 2 LT, HBEKEL, SiHtREENSERSRHUEORBERZT TV S LRI
foo AT, PULEHEHOMMERTESEL, F2ZERULOOILLTL 32422 bR TRRT
%, A ARHOBIPHIBEL, PEAOIRIPUHICTNTRAL T, S5, £ESRINE, *
ARBIZIPEADIZIZ 100% OIEELC EB8TE I, LAY, RAOHFMTL BELEL, KRBT
BREBICKR - BIR LZGIERE 0B oo Ld, REDTEDIIR~ 24 ET 2RKE - BE - B
EDHEEZFPTVCEMNPLLICIT 57, T, RROBIMABENTHED 5T, ZHOEDT EH
5, AERAKGOIENERE - TV, BEENZOENIEHETSICRIEST 20T 0E, B
HPORANOYRBEOERICEREINSE EEI LN,

ERBFORNAKRN, $JEL LI, BY - O, EELBEOEEIERO—2TH 5, AMIET
DOBE - MIORTF— VEED, —2RRHEMT, 4—2RBRAVENED 3 HhRATH B, BRRid
FooE <, MANRBRE LI ol BAVELE, HRTV+ V7 ICk 2 FHTHZR L, Ly
L, 1EODY+ v FEEZEL, FRRZ7 V4L TH 3k, R TFHEA»SOSHIRRWEEICRO 1
foo Eio, HMABRICESEROBHRIBEINE b/, 2hWA, XEOBE « HERIBZDIFZEAEH
BREHOSDOTHEDONE A, BAKLZBEH - HRI/NENEEZ NS, REORGAICEESH
% (Ko and Lee, 19751®), Licdi->T, HRAMOBHE V- RESEOHEIL, B - LTE (1956)%
MBI Y E2NFTHELTOVB LS, RICXEbDTH 2 TheiENEBEbN 2,

PDleoc Edps, AR, OFEBLOMBEICHELT, EFELEBLCEEBREEL S, QFRKE
WHABENEBATO S, £0ERIT, [REME EOREYNEROKELZT 5, QBE - 58N
BZ UL, BERORE#EARICITASEELREZZ /2 LT 3 AREESE, &S0 - chEmRgtE R
S TWVB T LA SHITIE 57,
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Ecological Studies on the Pine Needle Gall Midge Thecodiplosis
Japonensis UCHIDA et INOUYE (Diptera : Cecidomyiidae) I
Life history

Koichi Sowng®

Summary

The life history and and bionomics of the pine needle gall midge, Thecodiplosis japonensis
Ucuipa et Inouve (Diptera : Cecidomyiidae) were studied in a young stand of Pinus thunbergii
Part. and a young mixed stand of P. thunbergii and P. thunbergii X P. massoniana F; hybrid
at the Kamigamo Experimental Forest Station of Kyoto University, Kyoto, during the period
from 1975 to 1982,

An outline of the life history of this species in Kyoto is as follows.

This species is univoltine. Adults emerge from the end of May to late July with a peak
in mid-June. Life span of adults is about one day. Females copulate soon after emergence
and deposit egg batches on the surfaces of the cavity between a pair of developing needles
in a fascicle. Egg period is about one week and newly hatched larvae move to the base of
the needles where they form galls. This species spends three larval stages in the galls, and
mature third-stage larvae drop from galls on the ground during the period from November
to March in the following year. The dropped larvae crawl into the litter layer and the
surface of the soil, where most of them spin cocoons and overwinter. Pupation takes place
from April and adults emerge from the ground from the end of May.

The bionomics of this species is characterized as follows :

(1) Throughout its life cycle, this species changes habitats responding to the changes in
the condition of host plants.

(2) The period when this species is vulnerable to the attack of natural enemies is very
short.

(3) This species has inherently a high reproductive ability, but the reproductive success
is influenced by temporal weather and climatic conditions.

(4) This species has a low ability to disperse throughout its life cycle, and it seemes

probable that wind is important in a long-distance movement of adults of this species.
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