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F. Yamana, K. Kosavasui, S. Yamazaxi, and T. Ozawa: Studies on the

Larch Cone Maggot, Hylemya laricicola KarL (Diptera : Muscidae)

E B1964 P S 1967 FFicbich, # 7+ Y RROHBMCOOTHEL, <ORE, 5HD
HRERELLY, BREFLOEESZE50A T=Y 4 4/9L Hylemya laricicola TH5 T
EMMALI. AEiza—noy/?, vy 7, BEREBILEIZSA L, Seirner (1929), Zonova
(1935), #& (1943) SIZEDEFENTHEH, BRAKLZEFIHHRAMOBECL-T, 1B
LHTHohizEnt, AHL Larix RORROAIHFEL, AN « kBWH L ThHEON T =
VERROBEERS SNIMBICHH L, TOFELZS AL RETRBEALDO BB AXEhEA
¥, FEROBOBSRETFONRANE L RTS, FERIIEC SRROBERMS OFIC
RO, BCAEIDBRUDODITVFEZREDDTH NS, @ 1 HROETICH 1 FEEY
30, —BOLOIZ2E,ID B, RAIEFNSWEL, ERIZ 4B D, T olhs s, Coff
Mizh 7=y ERREOKTINE—F T2, ERIIEREOEMMBE D AZBBbHU TV BIHIA5ER
ROTiH2FDADMIC, M ANKRLEEB LIRS LM ADHBICTEbNS, JEHH
RM11E, YRRESSHORUHE THON, HBLMELAT T, KBS 0L 0I12HhT, —§
DHORMERRODPTHORBTHBT 3, FHOFKTRRIEDDTEY, SELOBTRL—
MTIREOE, BREORAICRHRGDIHORTRIMHLICHE 5, HORTHRITIH, KON
BRERSFEEERORREBIKE - TEZOEREBEZ SN TEY, ZOZ ENEEBOEIHICAX %

WTWBE5THS,

KREICBOTE, BERLZBOTHLLBREEINIA 7= 2 210D TE DO
2R LciEd, 4, MERA, £GE, THEOMEZWAShIC LI, EOHRTLELITEDYR

PRAOREEBEL L5 RAREA NS,

15~68
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SR, BABEHEEOERIZEBLL, BRRBEERS - THRAOEFEERT 30 TS, BEOT
SN BRI ERWMICHET L, Wil BMICEEEZMN LI L2 X5 TREERL, X2 2EREIC
LARBBTHRDONE—F, REHOERMSH L4 LTTHONTNE, DL WHRE»DL, HHF, B
R, BFEFCMET 2 RAMIHREEREOEREH (L ILB T/

H 72V RBIEFEOMRE BV THEFOBEOEND D, TOFILKBLEFEERL, KOBMEL
FTHANDNOEETAFERL ONTE L, &5, RLRIPPEMELVDNI1956F2E, 1057
PLESINFERE T, 7=V HAOEEIMTRATORRINEIN TS, 20N 5 < YHITORES
Mo, Ef, WABHELORRED 20010, S, MR, BRI & o IEERESHAE SN,
—BTRITICEEMCBEEE L2255, T/, 25 VRHRLEHITEREINTEY, BETOR
WAHATRELZEEE LD 2 b T 5,

LTAT, LOXDICHAKEDOLIEZS S » THTEEKEE» S, ABINCETEE(BHES IR
RELTELER CNETIRREMODED OBV ADRENS & ST T, £ LT, &
HEMIEE{TIE > THESHBRRD, BRI ERSE LARRICIRED 10 T liF oSSR D 33k
B ST ARIBLELEA BN A XD 12Y, FHREARBIKBOLDTASEHELSNIXS LN
oo TOI¥, 19645 H19674F FT, RHEHERL RRE—TIREL X ORI RGHTEE D
HEELT, #7vYRROFADWAWMRETIES 2LKiE- 1
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BEITEATTYRETAAN, 72V esin=edBEDH 7=y OaERERE LTmon TN
ZINBEOYRDBECREEAAETEC L, T, FvIHOYHR1E BIUNEHO—HTH S
Lobesia sp. BEREPEFEAFL TV A LMD oA, ThiICbILTEEREELTHOR
# 5=V F F5L (Hylemya laricicola Kart) TH B &b -1ce #7 <Y RED SFEHRT S
C&id, HRICE > TREAHSEUTH HLBALONBOT, FERAPLE LD, T T Tid1964~
19674FICh T A HBMIADORERE LD T LD THET 2,

ZOREEFTRS ZH D, BRWAEESRIZERUATHRAOT 4, HICEERERE EHEA
258, WFREGRRE FAMKKEEE), BLJUCEHFEHAD, LREWE COHERE LNOUIE
FRFOBEREIGREROCH N EUHE L Eb ok, CTIHELATES BLEBRLET 2, #5<
Y EZNRIOEEROVTREBRABETHRHEROBREBHEOR L LT o b L. RRIEELS
DTS, BYNCHETESZ ok, & KBROEBRICOVTRESR S DR RELHEIZRML
TLEE 57, BLLOVBRBOBERT BRETH 5. MEOIERITSH fc» TRAEHBA)EREE, #
FrFHEOWAEN . Eh, HENBEITH HE, KK EHE & RARBCRPAER LT
EDELDITBUARNBTUEERNILENI. ZhoDHAEHDLETLLOBUERLONS,

I ZhiToOHE

Hh T =Y & iRz Hylemya laricicola Kare {3 Otto Kare €& - T, Chortophila laricicola KarL
& LT1928% (i Tierwert Deutchland (it U THMEh kDo Z LT, RKKERER > TEEEK
B|ULIA—A 5 ) TORRSE Prof. M. Seirner HEI929EIC, CORBMA 7 VRBILEZ B8
SRE, ETES, FHEBIOWVT, HED b LEEE R L,

19353 vHD E. V. Zovova 43, /¥4 HBICGEWHF D Larix sibivica & L. dahurica > 51353
H52YKT, HI7wvETFORMBOBLOEEBERICH > T3 DD Chortophila (Phorbea) larici-
cola Kart THBEZEZWPOPITL, ZOHMEEERCOVTERT 5L Ebith 7 <Y BHORERE
LEERLOBELLIZONTORTNE®, JLOHENSAITOLOERCHTIHEORETEL D
2THY, TORT4 VIV, THNT, VH FAYORHIIBNTHLORSH 7= YREEE
THZLEMHESR TV 28, ENEOCWETENITO 2 2OMEDER LT BARIGEO IR
EEYaHEE LTR, 1943FEIMB SR LHEOHETILETT 3 v+ v 7<= (L. Koreana Nakar)
OBF2AETH3HWOERDTL DL LTEANTHOYREH Y, Thdt, Hylemya laricicola Kare
KBETZHOLBDNE LB, Chith Ty 2 AT EVITLEREME LTEATHED, b
ODhLZDHHOBEPIMERROIEN» S, ChWBALD Hylemya laricicola Kare ¥ TIHOD
CEENENWERSIDT, A=Y anNz LI MEEFERTH T LIC LI,

#7:, Z. ang. Ent. (1968) ICD - fcibigic L B &, Perrexko, E. S. W RV TiIKBF 547
THh =y OEFERICONTORET, Hylemya laricicola H3% D BEERTHHE LT, TOEF
B, EROHEKRAICL 3BBREED TN EY,
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BIEERMEROGRESEECENE, #57=v 22 2ONHELOMTIIRDEEN TS B,

Muscidae 4 /¥R, Anthomyiidae ,~+ /> EHflD Hylemya Rosnean-Desvoory {CEL, MERIC
DUNTIE Pegohylemioc Scunast ZFOZOMEXDIHICHEZ NG . BREOBELRICOWTIEREL

LSHi~3 L, SRICBOTHEEREDTLAL—HLLBOEAMROHEN S LI L, 5D
DT, FFRAAOEEINZ 5 - KRICIRERIICET MM 2 ZEERETonTEE S 50, HIN
DL BEDOND.

RIZIEMEDBEE LT .

1. B % (Plate 1)

(3): fkR4.5~6mm, @R :4.5~5.5mm, B, #HOOPhb 5. BB AY, HBERRL, &8
BB X TUHEMEI/N, H Vetula Zettersteor 7 74 7 vz 2T 348, X O/AART, BEBIZAEL,
FIELBICH ZLEMETCIIE L.

BRAR  HRBX D BIREL, B/ B /EE=10/8.7/6.3, fiifH, BRBMIFEREHTHICESHLO
Farided, B A, MERZOMIIRE. HIRRES, ARMTESAKRENIETS. Bho

FEEOBRAIRIZER L IZIZE UL, MAN I HOR X D IRy, OLFREBRRTICBNTIELA
EEHE~GIRES S Y, Mefy (ribrissal angle) REMHE T ERT 5. BHRTH /2 L0DTH
ZECAEL, ORI MOED 1/2 DLEICKD 5. F3 MR, W1+ 208X 0b
FTHICK, EIRE IOHLThICK, BAREDCT 2 HidhimEL, $F3MRELD 1/3 THEICK
We BEEREL. MIEMTRMEAL, TORIRBBAREDOKKIED 1/2~1/3 (PL. 1-F). %REEI,
R, FRCS 7 ERBNEEL, AFMERZE T BRNES PORELHITIE 610, E)
EEOTRREEABINO—FIELEL 2, OYBLCNBREBLRMEL, REIANBEFEE T L, B
(haustellum) BREBTHLIM, >7<MeLEES.

s« B, BREBEENMT S, Ed, HhBIEANOR I L 2 RRBRENS EDONEM, Hik
Pgic s O TBARIEAR TR E 29 RER E IR H, 78S X PH o &BIi3 b8
NFEFICREHTESbN S, WHRNER 2 + 3 THR, SOR0OD MK 12T 1 KO RBEZLELD
B, RHEO 1 RIERTHOMICHE G 5, EBEEIZ 25, EIX5+7, FZXKEL, #/MIHRD
IpHi3siE. MR LHEREEREDCH 1/7, H1HPHEL IIFE. BEWMBEIRML 2 0 2, 2K
LITFEIERZEETIELEL ¢ 2KAZ 2, R WRREEE, X TFRHREBEDOH
MOMH (barrett) BT, AMEROEIIGEVHEITIBL L, REHELADRET S,

B8R . B, B MUK 0 bbhPhitEl, BREION /2T, WMRILEOETH, ZRERDL
ORE, 2%, RATHBIHOUEN L EPBOBREAERNT, ST EREBIUCHKEAHTE L
bhd, BHLLRS LERCPPHIVRERNES DL, TNRETROKBTRMI NSNS 48
WG T {EL TIZAKIEIEL 755, E (vestiture hairs) I OHEL, B3~ 5 D %M
FEHMEG, EEIENAG, BRCELRE (UBBIZEWTHEE, B1KREN B6~8HR) k&
U 2 R REST (epandrium) RBER, REAOTHLDTEWVKEERLELS. BEZNF 20 R LER
TBOTHCRENE G- TPPEZARELL, £L T3 RAFERIEBRNE. (PL 1-C), #F
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(forceps, surstylus) 13%3340p. BB TH 2 XRBMONI/ME, BRBIUHT TR L HED 1/3
BwWwa M (EF) ~gthL, oMl BoANEET S, BE (cercus mesolobus) 3RDHE
ReHE (TH) BRE ETARSELLIZLONLAMBRBAORULAKEET LN, Kif
i, BRTRAMBES (TH ~NEHEHLTERCML I PROWEEEL S (PL 1-D), #HAH (aede
agus) (M6, IR ITHEL BT LD R0EN (PL 1-C), 455 BE4E (V sternite) (2EEH O D4
Mz 3 AORBEBALEL, B 4/S5 b sRMcRABS (WTH) KaWilEoRNEHFL,
OBRBIHT () \oflF -» THFAICED S (PL 1-E),

Bl : B, PPEN. BIBELIMERNEL, I$EDMHREEIRTEO. BENIEE. SRR I RIIEEE
FBLUKREL2CBTRREIE, WHETEBEOC(BHOERED) 1~ 24EREL LAER]EZ
OB HMAKBE I ch IR T < A8 o ARTIEMIES, BEES1/2iCHTTHMIZES, A2 3L mEIES %,
R HEICIREY L HITEBIGE 3 AFEMELE U5, BREHIHES L CEE (WE) T3aEz
£ LB, HE (NE) BEE, #BESIWMEHIES, KiE1/3 ChiFmli=Es, Fon 1/41C 3 g5
WE, KINTERIEXIHIEHRIES, SOREENESEE 2. RIERETZ 6 ~7 EmAE, 10
DEEOMBEME, K3 ~4 BWHHTE FELFELELZ), EB1/225~7 ORHY & 52
FRAUBFOBEENTEEHE TS

W KRE LTINS OBIR. Bk 2.52~2.65, WTEOMFIME DD 2/5, 428 5 W
BEEBUSBENEC THPPEE., SikiLESBE, MER (epaulet) 3RE. BHERESHI0Z
CERiT, WEDL2E2M4ichD, HIR (rm i3 ta) Fohzilzi 388 2058 KH 5,
52 RIROKEBENCE T WL ~OBHIRFEFE T, BIRRTREF IR T LATH~H
DBo B4 RIROKIRWMIRARN, B3 RBE (Rews) KM 1/21ICE0TREALEFED, DT hice
W AEAMD 5. BERONF~DBEHITHEH, H5 ﬁ%liiﬁ&!C&?‘éﬁﬁfuc#&b D, 86 IRILK
WREHE L - TERITERD B, 7k (22) B3WAMEZIMEE 6 RMITETEUNSHEELT 2,
B 1 DO RHEHBRIRENEL, HRIROMAE M ED. THRO/NES 38 4 D 1/31C#
T 5. Bif (squamae) ZKEE, EPRAG, LEBSAORRIPLEE, BBIAKAR, FLREK
£, THRBFIEBHFERTNRATO. TERIZER, FEOMKE1/2 2R88,

() REM, SiITLTEREORNSL, TORBIHERSDIV. WEOHEZSBEEETI
HONRABOR & UTREE, REZOMORERVTR LR, FIBRRMI DO ricikl, {5,
BB T R EBICRR~REMNT, 8, 8 SO SABKRORTEsbN 5%, BETEX
UHEEFRIBNS T, Wit SBHEREIED1/2.3~1/2.5, FHERE, WHTRHEE, SR
MEDH 2/3 DR THRILZRFTT 5, BRMIEA, TOFDH (HR=MEXOMRER 8§55 3
FREMEE L, §EbhTHm BIRNECHBIEES, B3%BERONZEXLY 4L 5,
EAHOBRKRBIES LASLOTHIIEL, MAFIHRIhs XD PPELY (PL 1-B), Mo
RHIRATE & B & ORI AA S 3 MO0 12131/3. FREMTB I ENEL, 34+3~4, BHFOR
EBEE 1. RERERERELLVER, FH, BURRXOBCRERELTEI . BEITVRY
ZHLONAERELR>EFDXHITH 2, ETH (EERA), FhFEFHTYHY 2 5, i cd Ry
D& (EIZERR), ANORBHESBRRNED D& Wi cad 2 S, 2R~
LA, SR MERBRRICSVTRREY ¢ 5, fITBERUMER S XD SEET, LPBIED 3/4
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~4/5 B, WBI3E X0 BIFEL, SABTARBD L LT, §5 TR CHBIEBLS I
IR, POALTROMELLELZ, ERFRNURTZC L8, HMETSLEIFW1/2~%5HK
BRORIITERT 5. 6, 7, SHPWIRIFR, 7 LdH, FhTHRS2EHMIBEL, R
EHATHEICET 5, MRRERDM2/3E, WINEETEEbI . 6, 7HRIEBEREL, ¥
SWRIBMB T THR, EHC2HL, MHITKOREFTIRHIZLALAL, BUBREIAL, BRIhe
THEMEET 3. BB LCHRBTHEEE T 5. FIBRKINBERAD £ 5, HRE I IFHRICITIE
L, PEOBEZLEL S, FHEI M, F150X85p, BT, hRBEPPCNBEAZET 5.
RIS SERIE 2R &, PHEHICIIEHEC2 (~1), Bmics ~8 (Gelilicid - TR
AEND), HRBPBIICENININCREY & 5% 4, TTHGRIIOERNIC4~7, RE@MTIIENS
AOEHEEEL 50 HRIRIEEOAMEBIRY 2 50K RH» S5 3 g0 h#ichics.
2. &9

B#1.4~1.6mm, JGEO0.5~0.6mmDFEE, fF (HLhhoOBd§200) OEROER IS,
TONMEROTHIMARILID 5. HHIEPERTHEZ 2., GIEIDPPBHELNKROD 2 HETH 2,
SAEHHASE S S KON THh L EBAER P RAREN LI ABICE 5.

3. % &

Zoxova (1935)21c X i Hylemya laricicola DY T 3k 5~ 8 HTEEWH I mmIZEL, F 1
BOBBEEFRV 2Ighhenh, SOCHFIAREHES~9IBTES LE2HEHBOREETEN 3 &Y
RICRBLEINTVO S, Ff, PRBEAMOROKE, 1HYETIR1IME 2WHhciR2{E 385Y
HHE3METH S ELRRINTN S,

UL, Db BEFETFTTRRUAZ OBERIEZOVTHR LA, HMEBEHROYETSHRN
ORO¥H 1 ETH 3HEKRLL RELST, Mo Hiut2E, KEOLHERIMBOEOLD ->TW
fzo Fto, HLBEORBZERYBOEKEHS. 0~3.5mmicH Lz 1 BT TH Y, OB, HEMOR
O 2 5 3 EIEDL L &tbd T, TOREETE) NSRRI, 3t@dokR 1.5mm
BEOSHHHSBRENO 3 mmEBEOKRE IQYHHRZT, $/T, WEER, WML U%EMOE
KOREIBRLAERUTH B0 HMURTBEETE - BOHHRE, BREZOLODSERGRE
TZOIHHEEHE, BB LUCHIMIDOIIRPREIIIFZLALEDLY B ot Lich>T, Zovnova
ZLtedZd, COBBERNT LT, ZORb2 iha, Zohd3 MhRicHtTsb0LEL 5 E
bOTH -7, RICHHEBLT, FAHRORAED mandibles #3 -2 D ERLZEDTX254LH
MoShoHEEEDH LT, TOMBERK, MKRHBLCHRTPIZHEARTHLEIS, ZARLEED
2IMBEO DL FUBIREAREEE LTk, ELIINEIS BNLLETH, FRRITAELT
WA OBEE (), WEHERE, %) 2RZCEBTEL, i, PHNTREGHOMEEES
2ZLbTE, YLD LD Zonova (1935) 2 D %S 5 L BEFETT RE L Hylemya
laricicola DFIRIBIPAT 1 #EHS 2 B~ORBEETE, 28R EL-THLOWHLOHTET, £D
BIBAETRY, KE3.0~3.5mm BEIZREL T OREET RV IBYHEIKLIbDEZELLNE,
f545, H. A, Triee (1954) 12 White spruce (Picea glauca) ORFEABET B Pegohylemyia sp. DY)
HIZOOWTEABEDC EZB LT EY,

D 1R
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BRRICEREL, KEML.2mm, KIFH0.5mm, BRLGHERAG, BEEHKESF (280, 28
#0. 12mm(120p) (PL 3-A), BAFIRBRMEATIZH 2 R& E—HOBEBORMZHOYT 2. AMRO
it 2 (PL 3-F). KP9%5%E (spiracular trachea) o#F (kX)) 3% 0.006mm, FIKINL 2P 3 &
YD & D BETREELEO. B2 5L 1HHARD S BRIERMRGRT, 2 BB REMRphic
HEDTHHY. ZAMO WSWLITIT 2, 3@WHIIKHENE KD BITOIDO FEEFBHI T
7, HEFOREOHEICIIERD 245 LI BROMEENEEL TS,

i) 2@4m

kEL 4mm, {£#H0.5mmD/NED DO H SBKENOKE 3.0~3.5mm, {kF 1. 0ommiZEDKFED
bDETH 5, POBEVLAM., WHEKIIAEN0. 5mm, FAIE (FX) 1340, 18mm, Dorsal wing
plate ® BB LT3 Eihochiz oxThishHEml (PL 3-B) <, BIKMNI AR 1
HHD, H~2 HOFREENFRIKEATVS (PL 3-D)s CofE/NREOK BA—BETIES
DOHIRIMTREZ CLHLELIED B, 2EDIFRF0.1mm, FKPIKF (spiracular trachea) DK S
(B 450, 15mmT PP ER TR WL BT 5. 2EMNILFMHE (RIBEH0.03mm, FELY0.025mm)T
ZD iz It (JEi%§%90.015mm, #EI%490.0075mm) QZOH 2 BN LT3 (PL 3-G), B0 &K
PWREOMIZLAEFF /LU T FMKRE (spiracular tracher) OF (KX) 13490.15mm,

i) 38k

TARET AL FIZRE e mmASGEL, MHERELL, AR LEVICHIEYD, BIREEBRKEERITE
BUTHWE, L, #@ibsnE-3< LikEE 5 mmisHcHia, MAEREZET2X51245 (PL 2-A)
23 BOVIBIIAR TS B, LEVIZHELENRD, BRT I ONTHKEET,

RN EL, WBICHRAL, Bl oRBRAROVCENBL, KEDOMH I 2HO REREEH
L, EHOZERIMIERNZELZN L, FHOERZNESMHERE L, TORICHBORNEEMSS S, L
FREOHERBRITHEEDORIFEL Y S bFhizd ., LHREETHREOMBEITHERDOHER
O 1/2 T, THEROERZRDH 3 . W2 —Hogid Lbt- AXKHD BN T A& icidh LTREN
LTw3 (PL 2-B, C),

MFI 3B, HMEO®RED S —HOMKVHIHFEMOTEHLTED, 14~22FDHR/NER
PERISE LTS (PL 2-B). UAMDORERAEGKO0.155mm THMKEDR (RX) 0345,
R NREOBIZA 0.003mm, {Aiik{nk D »i i, FBRTH 5.

BRRIHHoRADEBRIIRI HoEAM»?b Y, INEPIL I ZLTEHOMY & S EARE
DY, SoIZMHCD 1 HoREMSS 5 (PL 2-E), HIMILTHICHELTHOLTEY, £4
BRIV MR 2 BRI OBRE R D 4. 5~5. 5%, KAMEHO +F V(LIZFERICHTHL, ERBESHH B
ThD. BOZIMT, mROMBEORAZISATEFETHBMRICEI SN T3 (PL 3-H),
HERERS . BEMEL D ICNORBOUBRRDOES>TH 3. EAHRLAMOMZHLOHECL @
2, EABSKPIERICETAIZRO L TIZALYEELTNEO LB ICEL 2@, TOTHERLD
ERITET 2 EARGFIOTHPLLIRIRME DARDO 2 ) L KEBRENEEELTELL, ko
KEERELUTED, ISz ofMlicd S 1xoREsid 5. EHIKH 5 R IR0 F < Richd
L, EARROMRIZEHOD 24 LA RENEEDOMRESF LY. hoZ{FE» 5% % &, Plate 2-D
DEIITIE B,
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MHEAE K IEA2ERN0.85mm, HAE(E &)#0.2mm, dorsal wing plate & pharyngeal plate @ik

EFEOZL WM FF VESN TS, Dorsal bridge ez sNTEAKD HEBR £ EY5
(2L 3 o shhTidkie®) (Pl 3-C),

BB ARBORIRE XU, EBEAENOMNR L BRICAMMNBEREEO RBEARIE 2L 5, IR
FROBZHHRTH 505, HHEBLURHAS TR SNICERD 2 4 L-BRELST U2, T8
EHORRBEBERATOS DI D PP/ HTH 5, KITONRICH 3 bORTTHICEE, HBick
2ol AIChIEL .

4. 48

£¥4.2~4.8mm, 1F(KE) 1.4~1.8mm OEHUFE, #iBt. BRORMMEIE PPEOLETS
(Pl 4-A), SEHICRYERBOMKTTIMAIRICEL U, 14~22 H0FIREEZH PR TS (PL 4-B).
Efo, MARDEEICIIL O IEHBHAUTBEIZ M E L TR T THZ 5. BTG S & MR
THORRASBZ (7 LEHO 25 LTV AR E REERIITHE 2 HOBRIThPATHZ 5D THY
CEBHOEESH AL 5N Z) (PL 4-O), A EINCEL LTEDL, 35080483 5. bk
KFAOMR I REX D PP, BRFIDHERDOL4 (5.

IV &

gk
j55d

L. %

EEHESOVLYNREN 7wV HREERO AL L HEREAM2 BT, 1964FEICEFBNTON
T, 72, 1965 L 1966FICRERE B I CTNEUNADH 5 = Y IRRMSEET 5 L BbN 2 HFOERE
PEBREREICRELT, BFE5~8HTAH, 77 <VERRE0~60EBELBECERULTEN LT
551, TRTORBCOWTHEEEML, RELRET 5 RUOMES L S REOH >0 T~
fo (1,2, 3) COF—2ThNONBEBHELLLOEZMAT, H3-v 22 2DERERRL
HAERRT 2 LR L ORI S, Ths, SERINEIEE SRR HRE BEER0—,
EFEARE, WRE, LHE, HHE0—MibioTnh. ZOEMIS, MWkdoH 7= v RBOM
EXSONZMRCIBRAFTHLOLBhNE. L, -hEFOKRLLED & T, <5,
DTERICH Ty BEBEET AL ST FRICHENTR, #7=vEix 23 £ A 5N
1. BEFRETCBNTS, BBV EERBICKEIIN 7 =y RBREOIRT, SR okl
SIWBHRWCIA T =Y EEZNTOWERED oNLOEENE 57,

HLEBIEBGIH T =Y EASNID BHHEH 7 = Y O RBGAIRE D 25D K. dbEdEIciE
Larix BORRKRDHHBIED (o2 U, GEEDREA»S 74 <= Larix Gmelini Goroon OTER AR
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L, YEZyVINRITRENKBELE >TZZTHRHBREL, WARKISETIN, F @3
LH, oD HOREFMREENTHESRE (Pronymphal membrane) &S84 - THILL
TL2BDEEONIDOT, WHoMTELbOR, ZETHERO 1 ERLEBHONIN, AEOHAR
BELTETENE MO HIZZD 1 IHYHRICHL T ZEREZPARTTCL, BT IEKRREZTE-T
PHALLTL 20T, BELRIBAMICRL SAREEREVLZ, —HNZEDHLNTNS XL,
BELSLHEBEUAME - th, BRUOREITORNCIS260% 1 BishhiEETAu0H, K&
SRS 1 EER 2 BREOREBIEEL L LITNEN, # TV EINIOBETOX S BERIIRE
UTH-T, BKFREOKT, YROBEOHEROKTHP LERVOKEETOIOZ 1 LR EERT
REPZEBIOT, CLTREBOBETON LI, AT 2MKKE3BEETHS L Lk,

15. HHOEEITE

HASECRRNORENOMTOLEEEL, hoifs (FHAPIEHO—) 3, XBhHELL
THEBLTWL bod, e STTLRRIKhoBLE SBETI00EM LT, LALELL
BORBABERE TS Lobesia BOSHIEBETF LAY A0 KA FRACEET 0L, A7
=Y ZFANIOGRRRBRRICEO TS PICEFL SBF~BHT 3.

HDAOHBICES 2T oN 5 L Lcshhit, 12EAEDEAEWERROESR D SNIBICEA
L, SEEBZESHOEREROPRD, BETORFL B LY. ZLT, TORABHTAVILT
EELDEA, RALHEYAOEBLS IV EDOEBEFZIAMEZELNMOBHL, RICIEDOED
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ATEVED, COXIICLENS, E#HOHAY%E 7 £ VIRICR 4 LFITFEaE LoD Ehicmh3 2 &
BEO, PRHOMVHEALBIFBED b v AvRIZAD, BRRv=, EicETIHEBITYR
DA eV PTHIHONTN S, Lich->T, RRZHET 5 & Plate 5-G O X 5 LB Kl H5;
PREB. 3WYHTIIZOEEE 1 mmizE LS,

DA TS DT SN TIPS 2L LIRS EIPMARA DO PRI O T TH HBEMNL DT,
PRYJEAL T £ VR EFAOIES, FTHOMFLCHERLS CLRBLALT,

ShEAUNE NS Bid, BEINLBTFONRYSL ROABACEGTIYNE D, BTORIEE-
TEY, PCBY =2 F>Tb, LIAMBYMBRELLZE, HOADRBBHEFILZSD S
NI DT, FIFOIRZE S CBROAY, 2L, BELHEL ADEFAIZ OBAN I IZR
> TWEDT, AEESIFLED ARDEICRER, BREBCTC LRI, £, Plate 6-G, HD
NREG R (Lobesia [BRH 7=V 24544 7188) OIS REROERMCHTELE L LD, ML
DTBZLEHRNDT, # 77V EANTIIBEERRER, YIHOS BRANPSBERRLEXINT S
zERBTFHALL, UhL, MEEZSILEYART AhACAHS, RERHMYANIEREEELT
N3 bIREBREBLT 20T, IDOIAURCIAR,LGTS HEREEL RBT B EHTES
(Pl 5-C),

O LoD Lk Licyhs, TORREERIENTHORRIEBEWT A &R INETORE,S 3
EAERNWEEZ NS, TEIE ST 5 L BRRZIIHESL D ORIV L, ERETHREDGE
DU LAEhdCE R E & HICiTNTd, HiCHEATH T LSBT 5. BRRICRED Y, Zoduzy
WAEANTS, FLIZBRICFEASEZ 23T LY,

16. AETBL 1 BEAOLBRYK
LHFDOHYRBSLLTrLoERT L ITOMIAET IHRENOTWTFHE, KR (BF) oRBEEE
EZORRBIHELET A 7=V 2 22 RDAFFNCL T, PRVBENSH B, THbs, A8

FRTHEBIPAN ATA»S 5 A Ta0M L Al (REFET, £2&E5% 1,000m icEd 26) b
Y, TOMICH 7=y DRREDLD DRIz RET 20T, s ALOhoHAZMEBLLHRE, 58F
WP oEAeTHEE LAY M E TREEOBERIZIEZN LS, HTFoAkEI N1 »ADEIIESR
KELLHAWHIT, NZRAENTE BEED, BERDIUULIZIEND BRRBURBEIEITTH

Dec

19644ED 6 AFIC, | BRRONHITEASIES 1 HA T RO i S BjRitE, SdM2 RN Eh
LERRIZOVT, TOMHFRESEL D FLMFRERA~NLTH, RUDIS - 6 FTHRS
OB EALTEAEK DL BIENTH 5. Kk B E, 1R 1 TOHLM%ET 2 - 2DHE
hDOM 23 BREORFMHAEINLLFEZ OGNS, WiHOKE IORRTIIIRIRWITERSD R 1 HXW
Rolahsl0ThH-T, 20 FOZRGIBFLLTHEERBBLALNR Y, thids v
FRIDGEMBFR LD 2H4YORH, LROEAE»SHTIREKCEETNILEZIOVH -TE
LA POHELEOEATH S, 10U, FBE» - LTHRREBHADOKRYOHAR, 2BLIE
DEHGBMBEE LT BT EMNH D (F12).
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£1l. 1 HRRRAOEBTHRLAEAEER
R | mwgwm ie) | moam | mru | BROF |emmru|awn o
52 104 80 56 70.0
BAE AR A 50 100 77 43 55,8
48 96 73 50 68.5
1 (1964, 6. 26) 51 102 78 53 67.9
%5 50 100 77 39 50.6
§§ 42 84 64 42 65.6
X BEHERE ER 46 92 70 50 71.4
n 41 82 63 3 57.1
i (1964.. 6. 30) 40 80 61 42 68.9
i 45 90 69 51 73.9
* A& #H Qom®) 465 930 712 462
e H 46.5 93 71.2 46.2 64,9
, 54 108 33 63 75.9
51 102 78 72 92.3
= BHEARNLEN 50 100 77 56 72.7
Iz 49 93 75 62 82.7
& (1964, 6. 26) 52 104 80 73 91.2
€§ 50 100 77 69 89.6
2 52 104 80 63 78.7
g§ & B (7ERE) 358 716 550 458
* I 15 51.1 102, 3 78.6 65, 4 83.2
£12. 1 REY 2 D 0% K (19646F)
] i s sl | 0 m |2 m | s m
mOE 8B B AR ERER BK i ;
w msxENmas # [paw % mad] ¥ pEy 2
BEABNE M A B |6.19) 6026 X 18 8 13.3 42| 70 8 13.3 2 3.3
TEABEEIE #% & & & bk 16.30] 60 23 X 15 0 0 60 | 100 ojo 0 0
INETHHAT BRI 6.23 1000 22 X 13| 5 93| 93 2 2 o} 0
BEEAES AT AATEM 16.16)] 50[ 20 X 12| 13 26 37 | 64 0 0 0 0
L BBEFAM A AT F M 16.10] 3025 X 16| 0O 0 21| 70 7 | 23.3 2 6.7
s 300 26 8.6 253 | 843 17 5.7 4 1.3

17. ERHBOFETLHLETOEEK
19644F 6 A23 B B MAEBEER XIEOH 5 = ViR EREHFHK, 2658, £51000m) T193

BOREEREL, ZORBEFEI LA,

163 ADKBICH S =Y 2 AR DBENEDH LN, £0

550 108 FOREICITERGABROHEH, 1MEORE, BMSRONI, LT AHH, BHDIBME
ORBICRAT =Y 27U IBHED x ) RBEMBS L b 5T, REROPIYEDOEER
DEZEMTELPoTco ELTRET A2 BIZE, BLALOWEREREHOSBE LN, HTHLO
RE» SERYREMRAOHINAKEGTH -7ce 7TABHORHETIRREICESHEZLE RONED
stee LB LWERROS 3 bDitid, AMIZENIZTIES 30004 oI,
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ZHTHKICNE I NI H 7=V HREETHNTH TS, SFRRICHY 2O BRERIIFEITEL, 2
AEORBEBZAROABED SN D, TREHBARRES, HK, TOMOFERICL - TRELIZE
SUMEZ RGNS RO. UL, HEARFERRICL S THALESR, TAPHNCHETEE
B BROFRIE - TV BT L BENOT, 6 A THHMGRICHERRCHRPEBSROHELOEADBE
AT LI, BAETKALEANRMMERRLOBE L, OB LT 20 TESI EALL
Niz. 2ZTRES AL, #7<VIHONETORLERSIUZOETOLEER~I LA, &
HOMERDI 2 LA T, TS5, EMLE GEE1,000m) B0 T3 6 Ahah o ERGR
BERESSOEMEEY, WECKTHRELT 52, PBROLOEKINT 2L L ZDE RN TH
L, TALAZITERIBLERET 5308015,

19654EIT IZ A ER R Fo Bha) L OB T EEBUCTEP D B7201T, 6 A 22 A I BIRKRAH BRI XS
D 77 VRAKIC 1 mX | MOEHTBOZA (HH 46°0 7 — ML, £ DEQEMCPERE
RoTo T AEERE DD, FARIKE T LR o 2 2ABERICET X5 K-> TV ) 2B
BETICEY, FAGROBRTREN~I(BH2), ZOKBRRIBRENTO 4, RhD26HI
W50 Ak, 18HHEITIY 16 SEEMKT, VI b 1964 4EICEHRRI MBI AT ORS00 TH Y,
BHEORBERIEOREIZL SRTRPAE ot CORBETCRZMER - lR02E2L, T
HRDHIREERIZE DAL LRTEED -0, KBS OHEE 6 A TA»L7E LM IpT THET
THTENDP T IBHKHETIRBHILCL 5T, $PBCETETTAHABE ONH, COWHE
BTG D 2 s DI EMEIC S 50T, ZOBMRBERRORESDOLEBNICE5EMDBOEIZL
25D ESRONS, HAFILPIET, #7=2 V22 2L BN 2GRBFATHERHCET TS5
LOOLABRTHEN, dDitbitdbzo
FHEDKE, ZhERUBRFEBE L,

19654F 4 B20 B ICZAMNIZE T Licdh
MEWRBEMNICHELRD, Wk35%T
CELULAK R0 TOROK)
AN ECH, RUADE DT T
FTishbh, HEICET Uicsdghizd

SIS A D TR, Wik Tl
HENSOT2 AR, HHBNLOTIL

10860, FiYs ARBELAET L Z & o o
Dhrate. Co ML T KA BR 2. ETHRBEMAR M (D)

F 13, BRHBROK TR (19654, Bl

6.22~ | 6,24~ | 6.30~ | 7.3~ | 7.13~ | 4 ?1 m/lé }(%1 m;:izkl %1 mf’gi’:

6.23| 6,29 7.2 7.12 8.3 205 #0)) 203
26WRHE (A 15m®) 3 9 22 0 0 34 ) 8 2.2
I8HREE (A7 20m?) 3 35 71 8 3 120 0 34 6.0
s (FH /) 6 44 91 8 3 154 0 34 4.4
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# 14. FEThAEE(T 52 TICES 3 03 (19654E)

B OE B ¥ [28|3R|48|5B|6B|7H|8RB|9A |08 |F ¥ |EEREE
& {k b 2 8 22 23 34 7 3 1 1 5.2 1.4

%k, BHTTHEETERDTHEIT b0 LMbN 5,

18.  SH{LIBAT & iE O BRI
i FICE T Lo ghh dsiiib 3 54571, RERBSECERLTO 25413, Mk, 54 5em LWo#
EBOHTHY, REHPS2~3cm HhHD LAz, FEESECHAETOLM I HTHITH
CoTHIE-THED, FNICR—BIBHELCER LTS b5 5, MOd 2FEHNBIESIECH
FTOHATE, HRROBELTWES 7=V OBATICHESNTEY, BT LAHRTS AR SHH

£15. REACBET A6 0 34
(196457455, EHEN LD

# = BR ®
s | 2 , - ,
AEES |MERRE gl mes @ma Ul® s v | oy | iEmmcy
() (%) (D (&) 284 (%) | 7HHAH)
7 100 Q0 90.0 87 3 3,0 5.3
8 100 59 59.0 55 4 4,0 6.8
9 96 43 44,8 43 0 0.0 0.C
10 101 90 89.1 90 0 0.0 0.0
11 100 83 83.0 80 3 3.0 3.6
12 99 84 84,8 €3 21 2..2 25.0
13 100 81 81.0 75 6 6.0 7.4
16 99 65 65.7 61 4 4.0 6.2
17 63 52 82,5 50 2 3.2 3.8
18 103 86 88,5 86 0 0.0 0.0
19 107 51 47,7 50 1 0.1 2.0
20 101 41 40.6 41 0 0.0 0.0
21 99 49 49,5 42 7 7.1 14.3
22 110 79 71.8 72 7 6.4 8.2
24 91 37 40,7 35 2 2.2 5.4
25 100 . 85 85.0 84 1 1.0 1.2
26 106 73 68.9 71 2 i.9 2.7
28 108 52 48.1 52 0 0.0 0.0
29 101 48 47,5 47 1 1.0 2.1
3 84 63 75.0 62 1 1.2 1.6
é %l 1,968 1,311 66.6 1,246 65 3.3 4.8
i
% 16, HIF=VFHZNTHOKREE (mm)
B = i &
FEH - .
min. max. | mean s.d. min. max. | mean s.d.
i@,qlﬁ /J\%(]Qéli) 85 3.7 5.1 4,52 0.58 1.4 2.0 1.68 Q.10
fn (1964) 84 3.4 5.2 4. 30 0.30 1.3 1.9 1,66 0.07
RER /J\E‘E(l%‘i) 74 3.9 5.4 4.81 0.88 1.5 2.0 1.87 0.14
E!EB(1964) 56 4.5 5.3 4,89 0.30 1.6 2.0 1.90 0.09
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ORETETICH D oT, ETHHLSKFEFETEILRILE LI BUTEICLRIUVESITHS, F
EHOMBTOMP IS 2MOBER, REOBELEREA STV I ANTOFERTL - TRECEDS
CTERMAT, FERROFLEASEL, POEEROHNLEHEEZOWETIKELLZ Rhilidh

e ERMAORICONTA B E, MITIRNEESNE D TH 7. 19644E, BHHABELET SO
BHARTRRAAZTED, PPOMMEL VDN IBEICHEELLY 7 = O T, Hi% 30cm OPH

ZAEN B ICHEET 28E%, 0PINC OV TRIES Aizii~ic s BINBETTEREDED
TvA THEERELEL L B0MOMEFIR L) EH3 8 (0~7 M), 1m? 47 DTy s &F
HUEORmBHEOd ot T, 1965FDERALNROE THETIZ, K120 L HIC 1 m? {0 H 0 ~34§,
T4 ABFTH 70, TONMECE T LAY BROETZOEDBRICPHE LD » - bop—BLthics
ELTVE0T, EBOSFHUEIETHAMIDELELLIRTTH S, T, $TITBRRLIC &
BB E LD SN T 5 2 245K, 20 EERROBR~ LHTHEMIPLAVASL XS BIETH
EZ-T0ob0b%H 5. Tk, RROEFREETIHAKMT LE0H 5 L CATIMEHFNG C
EMEBL, WEBRBANICHOIRFET 2 HAIRZISITRLTH 5. HERALDOI B, BEL NG LT D
RICUpERBEREL TR, TRI1964FHEZDN EHOBRRES 5L, HIIX- TR MOREHR
ZEMBEON, FARHEFORNCL - TLENBLLITH B,

% O AMEERI D S L U THETIIC A 2012, B¥LRO SO NEERL DI THIZLDE D
PEOFHRY S A TREOD, RBPRICER L TO 3@ & RKOHELEF LIS 2EE DR X 3%k
B3 e, BRENTERELTO MO BOPRKE VRN SBL5(HL6). coc s, RETH
BolchRB Mo pOFURT, BRRPOSBINT 28T R, BALREL > TEOETRBNTHELL
LbDEEZOGND. Flo TOHBPOVEDELTHEIED T L, ZodhdudBRT S LRAPEE
DOFOCAEFATHRED SBUILETETRES S5 LLOT, £OBMINRD kT, INERED» o
HTEREEONTILIZRLILNEZONS, MOBRHE LTV ARROKNS 3], RIEKRE, X,
t, ANchigreiga, PR/NEORBIZEVS, ChiZME (1943) BHELTHETELD, KHD%
&5 G RREIRARBICHETNIINENCEMBBODOTH » T, MOEM LREOK S S 528
FRENEITH B,

19. HREOHEESR-HEE

H 7=y SHEOMMERDIES, ¥, BEOBNOEMNIY L, NEFCRIENIHIRTDOR
ROFERBESTERVDICKHL, CENTVEFZUIASE, TORBFBONFOREEEIMUSIT
RBHBELSHICEIET B, /MR Q96DW 12K 5L, HEEARE, 1956 FETOIC, AMNDH =Y
BFOEENTIEEA 2 BEMIGEOERO4E21ES D, 2 ~104F, SEE 4 EOIMAEECE R Lic s
W, HARKBIERH L 2REEABEATOEFON 5 = VHETOHRINARITICH Lic, 20

HEREFRTON 7= Yo #3R00E BEiERT 250 TRIEVAL 5730 Mo &b
N, DHICBNOENKENEDTH EHhERLTNE:. T TREBRNOIITONI LI, HEFRT
TO19645EH L1966 F TO S EMDOZEDH 777 £ F LI L BRI DIRE TN EN, 78.1%,
57.4%, 96.3%TH -7 RITOZ D 3 FHOFFRIREIZZNEN1Tke, 403kg, Okg TH - T, KEF
BAKEVIECHREE - TH, HER (COBAIBTRRE) &7 7=V 2 2 2 OEERDRIC
REOHMEMEND 2 LRI b 3, THbb, H3h 17kg DT UMRIRT &7 - 7019644
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# 17. ERFESHRAERASIUETETON 5 v BFRiEs#E (kg)
(1950~1970)

~-___ ¥E [
O 1950 1951 1952 1953 1954'

RS
E %

\~\\1ﬂ3ﬁ2 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
gﬁ T~

1955 1956 1957 1958 1959 | 1960

wE | A 1 —| —| 3 — — 15,918 — — 2,205 7
L | 34,000 — — — — —| 29, 580 — —] — 35

EFERR 11 80 66 17 403 — 175 — — —
& ¥ I 34 10 — 124 475 160 247 120 — 75

) —SEXFOLDRIE 0, FThFbILTH 18t
RIFEHRBICOVTIR, EAHRFIEETEICL 2, RFILCOOTR, AEETRERERIZLS,

DYEIIZTE A% EPITOE L, 403kg OIRKDTEhIL, KIERES O RICH » TR ABINERBROHEEH
It LN 21965 D HHRII67.4% LIEL 10D, BECERLOKESEL, ETORNMNE -
{TRbhish >/ 1966FICI, BHERIT6. 3B LIEFLLELL>TN S,

TTIEOREEDIC, BBOKEEDH T2 VEHRRER, 77V 27 NTOHEMERT 5 FTICHRE
BAPELEA UDELTHRNEZEZ OGNS, $hh 7= VERRLAOREZLBHTR IR X
NT, dZH-7ELTD, H 7= VYREKRBEZDEHAMMKTE T, TORRIZIE, {BicFELy
DEALI BB RS S, LEaMsT, #7724 TEKLOREESRIETFTH 31812, 4
BORRIZHVETHET 2 C LIk - T, RATRSAMEIDRINCAN LT, REDHEMEETH
CHEGMEEHSETCHWE0EERDNE, Z2LT, DELUBETEZUME, FFEIRL oR—BICY¥E
£, BFECRRIBEETHX5C05L, REOBARLEMT 5500, T ORERMEREORINE
CEODOHT, TOLDERRICH T EHERMARBICETTILOIBERE X360 L0b0 3, BF
C U UVEBEEND Y, TOR ST LIRBEERBIIRR L US S MESMBL LUl LR
LOEIBBRMBERICBETNDELHDTH A T, BT L, AHE IR TERRAOREE S
BDEIC IR U, BITHIHE R O RSO I AT 5 £ 0 5 MK Y LD,

BB A7 7 vBROBRBECK > TRFIZEH T 5701, thzfPLLTHEAT<VE
AT, MEFEZBOTRATHERROMIZL > TEZOWAKO LBZH S A oNTH Y, —HOWH
DOKREEE VD FEETHAPOEHZHU LT S500, HAOKTRIMHHLDOERLLIC, A=Y
4RI OREREEMIRERHEELTNE DL EbNE., Lirl, ZOLSLBEREERITHDS:
WITlE, HBEHFCET ZREROERET AT~ S 2 LML 2H5, #77<vid, 10,0002 ED
BREZOH LML L E -7, FEEHRDO BHITESEIEL MO EERT HOTHY, Lk
b, RAREMO/ o — 32O EMCHETHZEHHC, L 10m P EDOEAICS 52 LM EHETH -
T, TOFERICRBROHNEET D, LLOBEOEH CIIREEFEIRR O MBS S IETR HHEOMHRMS
ETh53,

5, 1967FIREFELRICO ZPEMBELERT S SRTE UL - 0b, bivbhhiPkalER
TR - o R HERERHL E BB OBE R, KIBTMOMATIEL & HITRLTH 5. Thickd
&, LHIEABEAMUEEGRTE, SEET67. 78ORBICHI D o0t LT, AREKREE
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% 18. LtHE--ABHERMOH T <V 2 1o hER (1967.6. 16 $EH(BHERMAK)

| SEakate  |wmmano
FHEBRPE | AEEkRR | EIERER == mmaagﬁ

iy (Bh~gk) [hofxg®x

_I:E’,(“ 79 88.6 9l.1 34.0 3~84{H 25,7

683 & th 114 86.8 87.7 34.0 7~~70 7.1

1 ¥ 6 100.0 100.0 52.2  32~72 33.3

H + 88 72.7 72,7 17.1 2~51 0.0

w |726 5 W 54 62.9 62.9 26.6 18~47 8.8

" F 61 75.4 80.3 20.7 2~45 6.5

B = 67 73. 4 76. 1 21,2 2~52 0.0

735 & th 63 54,0 55.5 16.0 3~39 0.0

kil T 110 64.6 65.5 25.2 2~-59 4.2

]

I 92 68. 4 69.5 17.9 2~42 0.0

B |780 2 W 97 26.8 28.8 21,6 2~37 7.7

H T 43 67.4 67.4 20.7 1~39 6.9

A + 103 55,3 56,3 22.2 262 1.8

781 5 b 80 63,7 63.7 29.3 1~76 0.0

T 47 5.3 35,3 23.7 1~39 7.7

SE =] 104 67.7 | 68.9 | 25.5  5.3~54.3 7.3

S-3-26 B 101 94,1 100.0 19.6 2~63 0.0

1 94 98. 1 100.0 38.7 3~88 0.0

a_on B 67 62,7 79.1 14, 1 1~40 0.0

S-3-28 ta 56 73.2 92.9 13.5 1~42 4.9

B | gt 91 100.0 100.0 52.8  13~98 4.4

M as] 46 100.0 100.0 J 66.0 9~87 23.9

B lge st 103 95.1 100.0 26.3  1~72 2.0

K th 62 98.4 98. 4 43.9 3~101 8.2

& S-6-7 F 51 100.0 100.0 43.1 5~72 9.8
ir ‘

# i 90 100.0 100.0 69.0  29~95 ! 1.1

F-1-2 102 100.0 100.0 49,5 7~87 1.0

= ¥ 32 100, 0 100.0 61.2  28~98 25,0

1? + 128 96.9 97.7 41,0 3~78 0.0

| F-2- 210 100 100.0 100.0 51,2  22~90 8.0

T 99 100.0 100.0 53.8 9~86 10.1

Fo1- 3£ 83 100.0 100.0 43,0 2~-93 o

th 8 100.0 100.0 45,9 ~74 | 25.0

Fos- 7 + 101 98.0 99.0 26.0 4~66 0.0

i 116 98.3 99.1 26.2 1~53 0.9

I 1 1,535 95.5 98.2 41,4 7,8~78.4 l 7.1

P EEHRTIR5. 6B &2 L AETNTOREBFELE ST T, KL, CONBOWERIT, T
NTHERENEAE U TRES S BUL SR LB OV TORBR R TH 5. HITICLD L,
1967 EDEBERBEANDH 7 < vETFIREEIL 175kg TH - T, WO 2 0HED BRKEEIKTL
PRONOBETHHLTROODOTRAL -, ZRICLLIDLT, COLd N ERDHEH: L
T &, MR ERY A RO BNOMIERFRTH A5, T4hL, L MR A 7 = v KiEH
5ha OWIL LM TH T, LK THS00AKDFTHD 5 HIHI00AUC FRED R FMAEMB AT ST, &
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OHDD ZHTIR OB ICR L 7= vigAs Lok L, AREBRHITE, DLoD84K
DHRESSAED KHEBMA TR TS - T, COROT2RD IR ICHEERENBMBT DN, Lich-T, |
BEOHERELEERITL > THRREDT I L300, WMBETEEIAL DA 7 =Y & 2 /32RO
3k, BERISPIEL, BREBTHINSEED 10D, COXIBEEICHE-bDOLEDN S,

20. RCEROHE

19654FIZ{3 0 7 = VERIRICK 3 2 h 5=V 4 22O NEEEMEL, SFEEIGTHBEATOREIALY
MIBEZ L EOENTH - T, g LW A SAds-ice LnL, 1966573
&, BEDEEMSERICEL, BLALORBRA SV 21520 EE S, Lind, 1HREHLD
DEFMIZERT, REICAINTBEXIEHUIE R/, TDI B, FDAHBRICES DT ok
SPZOWTORTHREMS T EMBTE I, T70b5B, 19668 5 H2oHICHE LI kR 2 « BRO£LR
BB -TWE LD, HODIBIKHKEBLTLOHD AR Bhsh s L LY Ro
3, RIIDE ATt ZOTAETICEHED ANESDT SIS LT <ESDRETHELT
59, HELERSIEPPETS, E-&0ERHELTHRIEMbh-7, Lirl, EHAARRIC
BLHOG NI ELARSL DB E - TS D, SLHCHOERE B I-DET, ZOEEEXANT
BLEMBTBPLdo/DT, RIBiTRTINEIELTORTHS

RIIDF D AMBIC S 42 GNAWOFETEREL 5 & HIFI0BFHRTH - T, 1HRYY2Y (208
BREROTOFDANLYD) OEBEPENESIIINCRBGEL ATV S ENEL, SLVE
B TR B ENANA D PAZ 5. WORCERE LTEWFETS (MeRW) B1Es58, £
OFRLEL, BLLRFRRHORSLINTS 5. 1967THITRRIBICHRT T L, Sk SRECHT S
AFTY RIS TOEERIIEL D, FhEESTHRRIZ2 1 HOWOE L2 oh, BEIZR
WM 53 M nTco T ANMIKEA DT SNAINITONTH, 19644, 1965HC1T74 - 7w BETHILE
FERDC LIS ot 19664 T IITRHN A D ANDIO S ERORITH - T, KeLILIET
BEEMIZKBT 2 EBTEUh b, HBEWERTTEOKEAEL, LRDFEDANDRD
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(Explanation of plates)

Plate 1

A Adult

A. #t Male (Length of body 4.5~5 mm).
fH (55%5) Female (Dorsal aspect of head).
BEEmMi Lateral aspect of hypopygium.
EB¥  Caudal aspect of hypopygium.
5 B Ventral aspect of fifth sternite,
#fi Antenna
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Plate 2

& Larva

s (Mature larva) Third inst. larva (5 mm).
FAESHIE Lateral aspect of cephalic part.

GHSREEE  Ventral aspect of cephalic part.

B AImE Lateral aspect of caudal part.

E&s Caudal aspect of caudal part.
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Plate 3
bl

Larva

HEEEH (1) Lateral aspect of pharyngeal skeleton (Ist inst.).
IWEE B4 (2) Lateral aspect of pharyngeal skeleton (2nd inst.).
IRSEE# (34 Lateral aspect of pharyngeal skeleton (3rd inst.).
FISFY (28) Anterior spiracle (2nd inst.).

A5 (3#)  Anterior spiracle (3rd inst.).

%58 (1#)) Posterior spiracle (lst inst.).

#“5PF9 (2#H) Posterior spiracle plate (2nd inst.).

%&F94E (3#) Posterior spiracle plate (3rd inst.).

HOmmOOwE e

Plate 4
1 Puparia (4.2~4.8mm).
A. &% Dorsal aspect.
B. BAIBEIFE Lateral aspect of cephalic part.
C. R Caudal aspect of caudal part.



Plate 5

Plate 6

D.

MR IERE O 247 &

Y AHNDI Eggs under the cone-scale.

E—F. 3 Egg (L. 1. 4mm~1.6mm).

EHANITHEADIF G17-98 An egg among the bract-scales.
WD AMNIZHEADE 511788 An egg under the cone-scale.
HERR  Injured cone.
BRI g A young larva in injured cone.
s zciEkdt Injured young cone.
MEINLCEFEDANBIET RN
Injured seed and cone-scale (right two), and an egg inside the cone-scale.

IE I NI EARRY. Injured full grown cone.

JIAN®D 1 gty First instar larva in the egg.

2 {4t Second instar larva.

3 g A full grown larva (3rd inst.).

FUL22H 5ukd (F%E) Adult emerging from the puparia (dorsal aspect).
ML L2235 Bk (I€iH)  Adult emerging from the puparia (ventral aspect).
B GthdEH» S 3I{k)  Adult emerged from the puparia in the soil.
NG Iz ATEINL Y. Injured cone by a microlepidoptera larva.
GERINO/NENYH A microlepidoptera larva in an injured cone.

Studies on the Larch Cone Maggot, Hylemya laricicola KARL

(Diptera : Muscidae)

Fusao Yawmapa®, Kazumi Kosavasui®, Saburo Yamazaki®® and Takahiro Ozawa®?

Summary

With the development of forest tree improvement programs and increased need for re-

forestation, the importance of knowing more about cone and seed infesting insects has been

recognized in Japan recently. However, few studies have been conducted on cone and seed

insects of Japanese forest trees.
Information on larch cone- and seed-destroying insects is urgently needed today, because

the larch seed crop has been poor for the last decade and nurseries have been greatly hampered
by the shortage of seed. To produce more larch seeds and to hasten the larch tree improve-
ment program, some artificial fruit bearing methods like fertilization, thinning and girdling
have been carried out in Nagano prefecture, central Japan, which is the most important larch

seed and seedling producing area. But the young larch cones which grow naturally in some

Received April 22, 1972
Protection Division
(4) Kiso Sub-Branch Station
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localities or by means of artificial fruit bearing methods are so severely damaged by insects
that few seed are produced. From 1964 to 1967 we studied larch cone insects and found that
the following insects infest developing larch cones.

Japanese larch pyralid (Cryptoblabes lariciana Mutvura, Pylaridae)

Larch leaf roller (Spilonota laricana Hrivemaw, Tortoricidae)

Larch cone miner (Robesia aeolopa Meyrick, Tortoricidae)

Larch cone maggot (Hylemya laricicola Kare, Muscidae)

Larch cone midge (Unknown, Itomidae)

The most injurious insect among these is the larch cone maggot, which has been known
as a serious pest in larch cones in Europe, Siberia, and North Korea and was first recorded
in Japan by us. We investigated the life history and some aspects of morphology of this insect
and gained some new knowledge about it.

The results of our studies are as follows:

(1) This insect passes winter in the pupal stage. The pupae are usually found in the
soil or the litter under the larch tree crowns, but often found within the infested larch cones.
The pupae in the cones are rather larger than those in the soil. As the larvae leave the
cones readily when it is rainy. it seems that the pupae in the cones originated from larvae
which lost the opportunity of leaving the cones and over-matured in the cones.

(2) Adults emerged from early April to early May and the peak of emergence was mid-
dle April in the larch forest (about 1,000 m above sea level) at the side of Mt. Asama, in
1965, But, as the temperature in the spring of this vear was unusually cold, it seems likely
that the period of emergence would be earlier by about ten days in normal average years.
Males emerged throughout the emergence period but females began to emerge later than males.
Emergence from the pupa in the soil or the litter is later than from the pupa in the cone.
The sex-ratio is approximately 1: 1. Average longevity of the adult in the laboratory (en-
closed in a glass tube with honey and water) is: 12.4 days for male, 18.8 days for female. It
is supposed that they will live much longer under natural conditions. Larger numbers of
adult flies emerge from the pupae in the spring of the year after their attack on cones, but
some of them appear to remain for another vear and emerge in the second spring. The pos-
sibility remains that a few may spend more than one winter in pupation and emerge the
third spring. It seems that by this retardation, the species is protected from extermination
by a cone-crop failure.

(3) The female has eleven ovarioles in each ovary and each ovariole contains four
oocytes. It seems that the female has the ability to lay 88 eggs. The ovary is not mature in
the newly emerged female when reared in the glass tube with honey and water. Apparetly
it takes about twenty days for newly emerged females to become mature enough to lay eggs
under natural conditions.

(4) Eggs are laid among the bud-scales at the base of the young cone when the bracts
cover the surface of the young cone (it is from late April to early May at 1,000 m above sea
level at the side of Mt. Asama). KEggs are always found on the outer side of the cone stalk
which curves on account of the upright-standing nature of the young cone. At the time when
the cone scales grow to cover the surface of the young cone, eggs are laid under the cone-
scales. The number of eggs in each cone varies with the relative condition of the populations

between the insect and the cone. When cones are abundant. one egg is usually laid on each
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cone, but when they are scarce several eggs are found on each cone and often more than ten
eggs are laid on one cone. The incubation period is 7~13 days, 11 days on the average. The
oviposition period is from late April to late May at the side of Mt. Asama. The beginning of
oviposition seems to be closely related with the flying period of the larch pollen. The end of
flying period of the larch pollen coincides with the beginning of the emergence period. It
varies from year to year and from place to place. At the side of Mt. Fuji about 2,500 m
above sea level, eggs are found even in early July.

(5) 1st instar larva is found only in the egg. Cepharopharingeal skeleton, caudal spira-
cles and skin of 1st instar larva are found in the egg after hatching. The larva hatches out of
the egg after becoming 2nd instar. In spite of the small body (1.2 mm in length, 0.4 mm in
maximum width) the newly hatched larva has the same prothoracic spiracles, cepharopharyngeal
skeleton and caudal spiracles in pattern and size as those of the larva which is ready to be-
come 3rd instar after growing 3.0~3.5 mm long.

(6) The larva newly hatched from the egg on the bud-scales crawls over the scales and
needles below the young cone for one or two hours and then after reaching the base of the
cone enters to search out the seeds. The larva from the egg under the cone scales mines
between cone scales until it reaches the seeds. Here it enters the seed to eat the contents.
As they develop, they bore through the scales from one seed to another, forming tortuous
burrows throughout the cone.

(7) On growing to 3.0~3.5 mm in length and 1.0 mm in maximum width, about two
weeks after hatching, they moult to the 3rd instar. The duration of the 3rd instar is approxi-
mately one month and larvae destroy about 50~70% of seeds in one cone. The full-grown
larvae (5.0~6.0 mm in length, 1.7 mm in maximum width) leave the cone and drop on the
soil readily when it is rainy from mid-June to early July at the side of Mt. Asama. They
crawl among the humus for about five days to search out desirable pupating sites.

(8) The egg mortality is very low. All eggs collected by us hatched in 1964 and 1965,
when one or two eggs were found in one cone. In 1966, when more than ten eggs were found
in one cone, about 5% of the eggs were killed by a parasite. The mortality in the larval
stage varies with population density. It seems that a young larch cone of average size has
capacity of supplying available food for only one full-grown larva. Even when more than the
eggs we are found in one cone and most of them hatched, we found only one full-grown larva
per cone in most cases in mid- or late-June. Besides the shortage of food, a predator exists as
the mortality factor of the larva. Larvae of a dipterous parasite were often observed eating
the larch cone maggots within the cones in mid- and late-June at the side of Mt. Asama. The
mortality of pupa is high. Puparia numbering 849 were taken out from the cones which were
collected on September 18 in 1964 from the larch forest on the foothill of Mt. Yatsugatake.
Adults emerged from 30% of these puparia in spring 1965 and 1966, but 709 of them died.
We observed that only 16 adult flies emerged from 253 puparia in the soil in 1965. Four
species of parasites were recognized in the pupal stage of the larch cone maggot.
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