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Observations on the Occurrence of Pith Flecks of Some Hardwoods
in Hokkaido and Notes on Some Cambium Miners
By
Nobuo ISHIHAMA*, Kazumi FUKAZAWA* and Jun OHTANTI*
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®1. PREELROFEFCHVH

Table 1. Wood samples used for breeding cambium miners

. D.B.H. Height . Dates for
No. Species () (cm) Location harvesting
Pterocarya rhoifolia 3.5 20~255 KAMIISO 9 Jun. 1991
Pterocarya rhoifolia 5.0 40~179 KAMINOKUNI 8 Jun. 1991
Juglans ailanthifolia 4.0 70~203 SHIZUNAI 24 May 1991

Prunus maximowiczii 3.0 16~278 TOMAKOMAI 10 Jun. 1991
Prunus ssiori 3.0 50~100 TOMAKOMALI 30 May 1991
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xR2. ER7Vy 7 BEEShEE

Table 2. Tree species that pith flecks were found in their wood

No. of trees

Species Location® amined Insect™”
Salix hultenii To 2 (Phytobia)
var. angustifolia
Salix sachalinensis Te 1 (Phytobia)
Salix integra To 1 (Phytobia)
Pterocarya rhoifolia K 1 Opostegoides
Juglans ailanthifolia Te 1 Opostegoides
Carpinus cordata To 1 (Phytobia)
Ostrya japonica To 1 (Phytobia)
Betula maximowicziana Te 1 (Opostegoides)
Betula platyphylla Te 2 (Opostegoides)
var. japonica
Betula ermanii Te 2 (Opostegoides)
Alnus hirsuta Sa 2 (Phytobia)
Prunus sargentii To 1 (Phytobia)
Prunus maximowiczii To 2 Phytobia
Si 1 (Phytobia)
Prunus ssiori " To 1 (Phytobia)
Si 1 Phytobia
Zanthoxylum piperitum Si 1 (Phytobia)
Acer japonicum Sa 1 (Phytobia)
Acer mono To 1 (Phytobia)
Te 1 (Phytobia)
Vitis coignetiae Si 1 unknown
Sa 1 unknown
Fraxinus mandshurica To 1 unknown
var. japonica
Te 1 unknown
Viburnum furcatum Sa 1 unknown

* : Abbreviations of location are as follow.
To: Tomakomai Experimental Forest of Hokkaido University
Te: Teshio Experimental Forest of Hokkaido University
K: Kaminokuni,Hiyama Si: Shizunai,Hidaka Sa: Sapporo

* *: Insect genus in parentheses was deduced from the larval gallery patterns.

BHBEY, ZOHELS, SHBROFBRRI->TRISKELORELOSER T Ly 7 BHERS
NAAEMDH 2 T EMREENI, I5IKERT Ly 7 OREE S B REBFLE OHEE D,
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£3. E27 Ly s BREIIED - HE

Table 3. Tree species that pith flecks were not found in their wood

Family Species (Location, No. of trees examined)
Betulaceae Corylus heterophylla var. thunbergii (Sa, 1)
Alnus hirsuta (To, 2) (Te, 2)
Fagaceae Fagus crenata (K, 1)

Quercus mongolica var. grosseserrata (Te, 1)
Ulmaceae Ulmus japonica (Te, 3)

Ulmus laciniata (Te, 1) .
Moraceae Morus bombycis (To, 1) (8i, 1D
Magnoliaceae Magnolia obovata (To, 2) (Te, 1)

Rosaceae Sorbus commixta (To, 2) (Te, 2)
Sorbus alnifolia (To, 2)
Leguminosae Robinia pseudo-acacia (Te, 1)
Rutaceae Phellodendron amurense var. sachalinense (To, 1) (Si, 1)
Anacardiaceae Rhus trichocarpa (To, 1)
Celastraceae Euonymus sp. (Sa, D
Aceraceae Acer palmatum var. matumurae (To, 2)

Acer ukurunduense (Sa, 1)

Tiliaceae Tilia japonica (To, 1) (Te, 1)
Actinidiaceae Actinidia arguta (Si, 1)
Araliaceae Aralia elata (Te, 1)

Acanthopanax sciadophylloides (To, 3)
Cornaceae Cornus controversa (To, 1) (Te, 2)
Oleaceae Syringa reticulata (Si, 1)
Fraxinus mandshurica var. japonica (Te, 1)
Fraxinus lanuginosa (To, 1)

Caprifoliaceae Viburnum furcatum (Te, 1)

Abbreviations of location same with Table 2.

BTRNEBIHOHTEICL > TR ENT, £h o, EBICHREERALLLDOLEDTE?2
WRLTH B, £2 THARERAL Lz 03, HFENLSELRERHETHEEBETORES
BI-bDTHB, TDHBTYF & EDBFHEICDWTIE Phytobia IoBl -5 8% R L 7245,
HOMBEIC LT Z DIBHFEE /NS VI &P, ER 7Ly 7 OKROGEI S 2 BEMEEEE O
EHMERED Phytobialc X 5 bDEMRVRE B DI, FHETRBARORHL D EL
oo THODHEOHRID I THOEENL S OTHY, BENICEIBLROBHOKELE
TE56DTHbP, Z3IFESOOFERTERZ Ly 7ORDSNUL - L RS, Jodicia,
FY=env/d, YF5E, AFHA7FOXICERT7 VY 7 BEELLEE (R2) 4D
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GENTWE, TOERLS, CRATVy IBREETEEENEBETH>Th, FHIKE-T
RELBVWIEBHEEELONE, CORAR, BRAROAHPLEE FILERIUEETS -
ThH, AOLORBTERNCTFENRFINGILAL) KPBENTVWS I ERYATES
D3, R2TER7 Ly 78BN E LTV, R3KALNBLIHILP=
EIY, AHINFTERT Ly 7OBDOSNBORNS -1, TORIR, FAELKOBRVE
RELTWBDhbLNOBL, LML, dL, COERXERICIZFFOEREERLTWS
DS FHEBKE, ¥ I VERELLE/MHBEERTR, 15 ¥ sz FEECERD
ER7 Uy 2 BB D oht, IOPE—HIRTOA ¥ ¥ H 2 FOBREEZRLERET O,
5502 BDERT (FIZIHAROEERKICL 28 VP, ERFEHOENEL L) BRI
BOANIERLTOME, RETREFETHA 5,

2. ERREILROLRORERKR

BAFBEORER, A= VI&yo s Vvibdbe 2 ES ) AR O OpostegoidesE EZ b1
DY, 1Y HF I TEYTYFI S OENES ) NIRD Phytobia L EZ SN B SRR
Baxhi, ThOEOWREILH > TRETRERET > b TRV, BREHC SNY
BOTH® 2BMW L 72 Opostegoides& Phytobia®D XA >V TR, BiBIKBWTHEEBENEE
T32&, BEOCHERLRIBCOFROBBELET Z L BB AN ONLD, HiK
OREFTFFICOVTRRAIC T IO, R, RABIUVERIPSROI LB, £ =7
TITHEAL L TW B OpostegoidesDER (BEE2) 3, 5 A THAEICIRRESHh 6 A ERichiFT
BEKET 3 (F4DNo.2,3), ZLT6ALAIER» SOBHAEE S (F5 D No.3 ),
TAEGBONLYRORZIZENLFEOEDI /NS (F4DNo.1) TEMDS, ThH
513, ALITVWEICHERITHEBEEDTHA I, 47 7V IIHEBFL L TV 5 Opostegoides DYl
(BEE3) i3, 6 ALficieRl RETHEBPICFEL TS (X4DNo.4), ELT6AH
I IR D O DRSS E 2 (F5DNo.1,2)0 I ¥ 2H 2 5B L TV 3Phytobia®
¢ (BE4) &, 5 ATARERcsoh, 6 ALAETIKERT S (R4DNo.5,6)
ZLTO6APHICREBEAEHBP SO EKRZ S (R1BLUESIDNo.4), YU ) HF2
FITHEILL TV 5 PhytobiaD$dii3, 4 A TAIBEBPIEELTVWS (4D No.7), %
LTS ATHICIIERAL 6 HhAICEB L OBHT 2 (K1 BLUTRS5DNo.5)o BHOLTE
BT IHIBNERS, FL3EBNHL0T, ThoDBBERD > FITBILhOAEE EH#
BT BT, BBRMREENVLETH S, £, BEROYH REAROBEESEEST 2T
THY, bTLEEEROBERCE SV IERI SEREZED S I SICREEND S, Licti->T,
INSOFERITOVTR, HIREOHR T EORBEMMEREL, P OMENTHELET
LTRIET ABES DA D, FBEESNLYRHIEODVTHREMFEENIRTELE LS ZE
BE>ETHRV, BEESHRFMGERE 2EORRE, B —REcBILLTVWED
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#4. EHREELRORELR

Table 4. Collection data of cambium miners

Cambium i : Dates of No.of Body
0. miners Tree species Location collecting larvae l%ﬁ,%)th
1 Opostegoides Juglans ailanthifolia = TOIKANBETSU 6 Jul. 1990 1 14
2 Opostegoides Juglans ailanthifolia  SHIZUNAI 23 May. 1991 1 17
3 Opostegoides dJuglans ailanthifolia  SAPPORO 5 Jun. 1991 1 23
4 Opostegoides Pterocarya rhoifolia KAMINOKUNI 3 Jun. 1990 4 17~22
5 Phytobia Prunus maximowiczii TOMAKOMAI 30 May.1990 2 6~ 8
6 Phytobia Prunus maximowiczii. TOMAKOMAI 8 Jun. 1990 1 11
7 Phytobia Prunus ssiori SHIZUNAI 30 Apr. 1990 8 6~10
5. EREELRORDRE
Table 5. The state of larval emergence from wood samples
No. Species Ca.mbium Dates of No. of larvae
miners larval emergence  emerged
1 Pterocarya rhoifolia Opostegoides 19 Jun. 1991 2
2  Pterocarya rhoifolia Opostegoides 17 Jun. 1991 3
3  Juglans ailanthifolia Opostegoides 3 Jun. 1991 2
4 Prunus maximowiczii 0
5  Prunus ssiori Phytobia 17 Jun. 1991 1

Table 1 and Table 5 show the same wood samples.

bLABWHSTH B, i, ARE2BOMAICEBILLTVWIBRHRRBAIIETH L L
VWO TH R, TLFRAFRICBOTHE JLEETIE6 A) clBRL LT 2 5 1 7 OB
BILHLRETEREL-LBERO 1 2R, BABRBEOHKEORLICHELEEL LN S,

3. ERRBALROHROHE EBROTIL
BEWL XM 05 b, YIhoRESHEREESN-OBY 7/ vy, #2708, vyoUHs5
DIBBTH >t TNOOFERR, XSRS TVE, LR3I BEBRVT, BH
HOKICESHEDICEATLE 7 P79 703 (R1BLUESIDNo. 1) oBEBLE2
BAOYROHDE X TV HRETHES A, JIBERVY » — LOhiBI N, ThoDH
Hi30postegoidesiZ| BT 2 EEZONB LD TH 1205, BBICEBATOEE—-RLTESRE
ROKRSEVWEERA LTV, $LRERICY +— VHAOW EASEED, ©HTHHICAVIAAT
Wol, 6 A19RICERH L THHRICE VAL LSRG, Z20®BT IR TREAEEDEELS
DEBbNB, BLE2EBEBOTHS B> T 1HORRBSIULL (BE 1), RRDOF
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b8, B SHMOREET o1 &) 1HOYHOA -y v — LS, FOBEHAL-T
SEREVBNG D - e e DFNTH B L, COBBRRPHTHATH ., ¥+ — VRIZE KD
TEOEIRETH -1, ChBFERTIHIETELh oV AREH O EETEE L, JUL
Lepkiid, JtBERFRFREHFERECRIES L EN, FORR, 735727 YD1
¥, Opostegoidessp. LRIEE Nz, ARNCFTB T 2 TERBHETLEICIE, JLKEE O Opostegoides
scioterma (=Opostega nonstrigella), AXED I/ Kt 5 ¥ 7Y # Opostegoides minoden-
sis, WICEEXKEE D Notiopostega atrata hsi o T\ 32,

4. EREEFLBROBARONEH

AR BVT, BAROBHOHEICHEIBOBMEME > LR~y TC TR, ZORMLE
BHOFERADOAMREEIC > LW TN 2, BFIRIE, RFICk > THBICHERT B3I EMNTEXEDT,
ER7 1y 7 QRREL ZEREELHOEEEZMD e & ZFIRIEBICEDHLBHETH A I,

BRANCBAROETREBICOVWTHELERELT, Y77V TREBEICBVTY /Y
TIROEFTHRD 5N, THhRIMBTHTEREN (BELOKH) 2RLTVW R, £=/ Vi
BOTOREBRGSET Y —vERLTV (BE6), £ L TlillE & & i Opostegoides D §1th
KE-THEHALEh TV (BE3), =/ /"y avy+ T3, Hihomy, KEoarh (BE
TOKRKH) PRE (BETO/NRAD OH5ETHEBEIN, Thdld, FOKRMICBNT
REZERRERLE (BESOKHD, ¥ <, v/ % TRERSAOERLITH L - 125,
Babhn LBt s 2 £ITAEES N (BHI), I ¥4 75 TRPPEIED S 3,
PFESESPNERTETHBRESN L (BEID), X BCBLVIHESERAEZRLE
(BENOXRHD, ¥ <472 555 3PhytobiaDFhbsiERans: (BE4), HMUVETE,
ZVEMBEERT OORSPN OB VHENERIKD s — v ERTETHBE SO (BE
12)o ¥ U Y7 itV Thd, HIMEIHR BRGNS ERTETHSHRES W (BEHI3O
KEDo £7z, HORTROBARICE - ETOHES N (BHWY, Y9 V¥ 25051
PhytobiaDFBMBEOLNTVE, ¥ v avitBLTH, FERBEHMEoBRVVERSEN S
NTETHEEI N (BHEIL, 16), 1 4 Y A F TREBO FTHRICERTEREE R0~
(BE1TOXKHD,

RIZINoDREREEZBEST ZICHEL T, BEREBELBOB RISV TERREA TV ZXXE]D
FCEREBBLEOCEE (59 27V ARENES YV NIHOEELIBT2H00) bk
5502V T, BIEOCRERSF ot bDEBBL 72, Opostegoidesic o> W T i,
GROSSENBACHER®, KNIGGE & BONNEMANNZ®, CAREY & ®, A k¥, FHE®, XA FH?,
Davis ®, HoY 288 Lz, Phytobialc >\ Tid, KIENITZ ®, GREENE ?, KANGAS®,
LEe™, HANSON & BENJAMIN®, £ E*, AJFH™, MARTINETZ ®%BRL 12,

KR TORHBRR L LIROXERD 5RO & 5 5552187, (1) OpostegoidesDBFLIEIZ I,
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NW=TROSDEZ T TIRDEDD 22D 5 1 TOHEAET 5, (2) PhytobiaDEFURIIREIC X -
TEDERBBLIAGHDH, —BRIITBEHMENE BAPOADBEEL, KESBLIELST
Lbbb, i, EREDEKIZPhytobiaTIIYFEIR (BE S, 11, 13, 16, 1TOXRHD) &12553,
V7 TIRICEFLT B Opostegoidesic B TR VFIR (BEES5 OKH) THOEE B WENE-
TWBEEAL B, TD& ) BEEIEOEIRDOMHEEIL, Opostegoides & Phytobia D L5 D&
WIERLTWEEEZ L0020 PT\, OpostegoidesT id, EIOBRICHTHIAZBIRKN
CRUTE R %o PhytobiaTid Y FRERIIOR FHEL 124z, ZoRVAERNTREL
FREEABEEZOND, UL, ChRHETHRECBET, BRI -THELrDONS
PEBH B, VTHICE X, oL BHENLERSHEROLEDR 7 -V TiTbh, Fabif
KERL, ZLTEDOLIBEREE>SOBOL, £, BLEONZEAPNELESIVSE
FRELD OB DO IZHKEVGEETD 2,

BILEO—BNHMICET 3 LiLOR®RE, 2B ORIALELTERTTH B, T,
BE T I N/ & S ICPhytobiaDBERIR R, Blik-ThrRVoEBROINB, 1, F—
BWEAOE—OBARICL S LEZSNIBIRICS A, ROBREOBABICLIEVHD
%, BT, BEEICBTABILATRNOEII >V TESHEIZ SN D - 128, EREAOIRIZY
FIROBEIZ I TRIEL, BYFREEDONBZ I EMB o1, 2% 0, FHRANDOETTHS L
HRANOERZFTEL, EAHRNOETTH 5 TARANDOEREZRT I EDB 7, TDEINE
TS 2HEORHEOAHICAONIZEARLON, LOBPTORIICL->TRIDES> HFHE
EHEZOPIIEELSHEETHS 5, KIENITZ P ST D% — v 2RLTW5S, AP T,
A5 YA FORBTHICHASLRAAY FPROKRISEZEE L 2 (BEITOXKAD, IhE B
i, YIRNE#T L ETOLTAHRNOERELEZ 3085 »3REFTORMMES 5,

PEoBEBRCESVTIR I KERERBLRIC L 3BAROET <y — OB ER LI, T
OO EHIRER, THRBRATH 2, BHLRE—BRIEEN» SBALTTFA~N LR,
BRRICBVWTEANRIEZER, WL SHEITL HiFI B O TRRICFLEB T TR
H+23b02EX 3,

K1 aidsy 7y 7RETO®R, BRIERT NI —VThb, Dy — VL, BEKEONotho-
fagusicBHL$ 5L 54 7Y #RDNotiopostega atrata THER E NI b D TH 5222, KB
KRTRYIINVIBIUA =NV I TEEL S — v OBILBEEHEREL o, BRICREENIY)
HBIUVHEBICE > THEOOEKE»P S, Thdide 55 E 7Y HR D Opostegoidessp.ic & 3
SDTHAH T EHHEHL /2,

K 1b 3WE LA oRAR, & 2EFHTHEIN— T LR 51 7OBIRTH B, TD/¥F—
v, JEKEEDRibesic#FL T 5 Opostegoides scioterma EHAED Y S5 H v N IC#FlLT 5 3 7
FE>%E7 Y4 (Opostegoides minodensis) THIGNT WD TH 301429 , KL TR
REMFEERED Y 54 H VN, ¥ Fh v, §Frh T g —voBfEsHEL
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fro KHEORBETRBAROBRIITERDL -8, LEBL AR KiishzBLED
B 5, o OBILIEIZOpostegoidesic & 5 D LYWtz

LDEo1 akubH, BEMSKhTLEIES Y2/ FHOBIEOR MR <y —
YTHBEEAL I, LL, FHRCBIZHETE, 022009 —VIEYLAVAD
EHLLEBLBEIh TV, AT, KEMAEEKICB T 2HETIE, OpostegoidesD ¥t
DRI N A = 7L I THERNERROETORICEKE L T 3 EEMSED SN, Ths,
A—HEORRIC X 3TTHE/L DL, &25VEE—HEIGERE 2EORASELL TV HHER
BoriR, SERRILZETIHEETDH 5, AR TE, REHAHRERED A =7V I TEERRK
FEITH, HEXTHAREEDOA =/ VI TY V¥ /rRETHBERI N, TANEELALX3 I
tERE ORI T L HET, BEXF ELREEOY v/ VTl Y 7 ¥ I RETHEE SO
TW3, bL, TOBERSHURICE BET Y — vOE{LDEREARLTVWE DTHLETH
E, TPhI2BORROERBLHEDOEVERNELTVWADOMS LIEL, BEDEIAS, O
EFT9 - v ORVEBAROBEE OERP S0 TRVY, 4k, FHHICX ZRHOMEER
EEXBLTEOMGERESHLILTOWL BBEXEH S D,

G
:/
, NV .
a b ¢ d’
\ \

Rt FERESLRICLZEBILEOET 5 -

Fig.1 Larval gallery patterns made by cambium miners
a, b; Opostegidae ¢; Agromyzidae d; unknown
Arrows show turning points. Dotted lines show continuation of the larval
gallery. The crown in all drawings is oriented toward top of figure.
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K1 cianes ) NcRPhytobiaBOIERBERALRIC L ZBARDET V5 — v 2EAMIC
Vb0 TH B, TORTIR, BLEOEVEME BE2»NOFE YFROEERRD 3D
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SOREAUNLZORKMEZ LD TRAL THI, Lid->T, EBICIIBILROEPHEAIC
Lo TEDDE L LERNBR LA LTERINZ I EHEZ LV, KPF TPhytobia® %)
MAMETXAMBRIPFISLV ) F I 505 TH- b, LR L BLEOBEIR
A, BLOEBI DM TOBIEBRE ISk (F2), FLMEIMHcBVTRHLLE
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Summary

About 40 species of broad-leaved trees were examined for the occurrence of pith flecks
through the field survey in Hokkaido. At the same time, insects making these pith flecks
were determined on the basis of the adults emerged, inhabiting larvae or the shape of
cambium mines. The results are summarized as follows.

1) The pith flecks were found in 20 species of trees belonging to Salicaceae, Juglandaceae,
Betulaceae, Rosaceae, Rutaceae, Aceraceae, Vitidaceae, Oleaceae and Caprifoliaceae(Table

2). On the other hand, they were not observed in 25 species belonging to various families
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(see Table 3).

2) An insect causing pith flecks in Pterocarya rhoifolia was determined as Opostegoides
sp. (Opostegidae, Lepidoptera) based on the reared adult specimen. A cambium miner
.in Juglans ailanthifolia was assumed to be the same genus with that in P. rhoifolia on the
basis of the larval characters and the shape of mines.

3) Cambium miners in Prunus maximowiczii and P. ssiori were identified as a fly belong-
ing to Phytobia (Agromyzidae, Diptera) on the basis of the larvae collected.

4) Cambium miners making pith flecks in the other trees were deduced to belong to Opo-
stegoides or Phytobia from the shape of their mines (Table 2). But some cambium mines
occurring in Vitis coignetiae, Fraxinus mandshurica var. japonica and Viburnum furcatum

were different from those of Opostegoides and Phytobia in mining pattern.



JLHREILERM O © 2 7 Ly 7 ORE EREERLR (A& « /K - KB) 175

Photo 1. An adult of Opostegoides sp. in Pterocarya rhoifolia.

Photo 2. A larva of Opostegoides sp. mining in Juglans ailanthifolia. Arrow shows the larval
head.

Photo 3. A larva of Opostegoides sp. mining in Pterocarya rhoifolia. Arrow shows the larval
head.

Photo 4. A larva of Phytobia sp. mining in Prunus maximowiczii. Arrow shows the larval head.
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Photo 5.

Photo 6.

Photo 7.

Photo 8.

Photo 9.

Photo10.

Photo11.
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The larval gallery of Opostegoides sp. was observed in Pterocarya rhoifolia. Arrow
shows turning point.

The larval gallery of Opostegoides sp. was observed in Juglans ailanthifolia. The lar-
val gallery is zig « zag —shaped.

The larval gallery was thought to be made by Phytobia in Salix hultenii var. angustifo-
lia. This photo was obtained by shaving the sapwood surface. Large arrow shows
the forking, and small one shows the crossing.

The larval gallery was thought to be made by Phytobia in Salix hultenii var. angustifo-
lia. This photo was obtained by stripping off the bark. Arrows show turning points.
The larval gallery was thought to be made by Phytobiain Alnus hirsuta. Note the
short branch.

The larval gallery of Phytobia sp. was observed in Prunus maximowiczii. Note the
pro minent forkings.

The larval gallery of Phytobiasp. was observed in Prunus maximowiczii. Arrow
shows turning point.



ItHEERERMOE R 7 Ly 7 ORELEMEHELER (A - R - A%) 177

Photo12.

Photo13.

Photo14.

Photo15.

Photo16.

Photo17.

The larval gallery of Phytobia sp. was observed on the twig of Prunus maximowiczii.
Note relatively straight gallery.

The larval gallery of Phytobia sp. was observed in Prunus ssiort. Note turning point
(arrow) and relatively winding gallery.

The larval gallery of Phytobia sp. was observed on the twig of Prunus ssiori. Note
spiral gallery.

The larval gallery was thought to be made by Phytobia in Zanthoxylum piperitum.
Note relatively winding gallery.

The larval gallery was thought to be made by Phytobia in Zanthoxylum piperitum.
Arrow shows turning point.

The larval gallery was thought to be made by Phytobia in Acer mono. Turning point
(arrow) is toward the crown.



