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BEOAVIMEIHEDO—BE LT, 1998405 1999 FEIT/hF Ty 3 v ¥ a v Nz A BIRHEED
b, BRNICEEBTZ a2 Yo~z ) 2 BER SNz B, va g v
THEOARENEOELE B Y a v Y s v N KEOFHIHEI/RE Lz (Beppu, 2000).

L»L, Co#&ER, b7y 7BRENTILT, HRficks 2 — BV IRREPHS TR ITK S
REBEE, b7y 7REOABICITONLLZT T, TOREREMFTIThbhcbIF TR, %
to, b o TEETYH, BREMICERS S X EHMERENICERIIC N 5y TEARE L, TOtH
HEEREEEL LA AT RIBINTVAEY, B O X 5 Hif» S i - ZER coRER 2
HFTITONIZ DD, +HRBESICE T v TERETE B Moo, YavVauNaHEDS
ROTHI B S 2T 2TE L2 & RE LA WIIFIA S - 72,

AT, COWETIE, W29 AlFED Y a2 v Y s v e hEI NI i), X DOIERE TloatE
DR DRI ZT N2 L3 TE T, B HED—>TdH % Drosophila daruma DYPHE D FEZEIRRE
WRRoNZTTH -1z, ZD72¥, D. daruma O MR DORETIZIAREIC IS - 7228, T Dfthd
vawYa Nt TR, REREEOEED S RAFEHIHE R RS I ENTELLOD, 5
ORI DOET-ZIAMEICT 5 T &3 TE ) - 72 (Beppu, 2000).

O LEERNEZER S 72, 2000 FEIChas e [BEO/REHMENETET =5 ) v 7HflE | TQ,
R SR E TOZEMAICE T 2BEREMESICHERL T, vavYav Nz b5y FREET
HEEBIT, BEERMBENICBITRR 4 —EY IREET-/ 120, oo THRER1EL
#AAPREL, ook, 24—y VT RELATMCHEEAT - 72

COLTHEINKL Y2y Vs vNTOEARE, FECEELL LT, MBI T TR S
L, DREORERNETN. £ LT, RIGZOIVEEZF P AEMAO HEIRM» &, 22 hofd
P31 GE T LT B A HERI L 2.
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S0 [EEROFFEHYIHEEE =2 ) v 7 H#lE] KB 5 Y a9 Ya v OELIRREER,
2000 4 4 HichsE 0, 2005 4F 10 A& TH 1 [RIOFL TH T o h7ons, 200055 25 7 HORE,
TRTOFENPIEE - 7o AR, WEEBEN G & CEY AT R 2 i it - 723, @4
FITIB L TREENO Z Do 5T biTb .
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OMFFT 5 v 7 OO EEADENL AT > 7. 72720, 200142 HE3 AL 5 5 70T 5
Bk b5y 7OES OMIFREEITV, TO®RIE NS v TOMEREZ - 1.

W EAHIBE L, RERT S, ERATER R o Tuc @), Bl KOs S RAET AT W
5T EMTESZN, HOMICEELERMPSARELIEKT 28mB RSN 5 CEYFETIERR,
1990). £C T, 7 v 7UE, K EMEFEOREEHATIEFINTEDEARD R ¥V 4 (Castanopsis cuspidate)
7 7177 (Cyclobalanopsis acuta) 75 £ OFEARILIER > 515 25k (1) oth, KEM#EANE < ITh7iE g
LZHIFILNDE AR T/ F (Celtis sinensis) ¥ 3 XF (Cornus controversa) &\ - FZiETELIER 515 5
M oduc, BRI O, SHIEHICEEIC A LIca =704 AT N 5 v 7E2EU DT 5
JECHE L., ThThORELGRICB I 2RKEMNE NS v 7053 BLCHEAERZUTOEBD 2
D, WAEDOEHTES v 72FBLAESCETOEVNH S, TOMSH» 7OFSOEVE, FE
B LS > 1 e NENONOBEERIEDEVICE S 5D TH 5.

L REHEFTIEFIRHE O @ AR Dy E AR L IER Ok

b5y 7 A #IE 13.5m. X 4 YA (Castanopsis cuspidate) D251 OFTEH.

=R, RF VA0 LIRT B A Y (Cyclobalanopsis acuta)

r 5w 7 B: HiLE 9.5 m, mAROEHE N & diE AR O FE o EEE.

g, T A4 Y (Cyclobalanopsis acuta), Y 773+ (Camellia japonica) 3 X U A a/~NE
3V (Acer palmatum).

FF oy 7 C HLE 4.5 m, EREOS.

#WEARIE, T A F (Aucuba japonica) &Y 7 /NF (Camellia japonica) 7513 EAETEH, v an
(Trachycarpus Fortunei) 7SR 6N 5506 b - 7.
k5w 7 D MR
WIRIZIZ, ¥ %% 22/ &/ (Ophiopogon japonicus) 73R 5 705, HIEREIIRA T VAT
AHVDOEBIECEDbN TV, ¥V F (Fatsia japonica) b HAEL TV,
IL: 0 L oD S AR A PR ET LIRS D A
kF w7 A 13.5m, T/ F (Celtis sinensis) DFs L H ORIENA.
=AW, T/ F% 3 XF (Cornus controversa) IZHNA T 47 (Aphananthe aspera) b 5.5 17z,
F 5w 7 B: 8.0m, mARDEHED M E diE AR FEOEL S LA,
HEARIE, 1 a/NE Y (Aeer palmatum) D3I EAETEH, ¥ 7 /3% (Camellia japonica) b
RS 5.
FZ w7 C40m, EAEOREO T
HEARBIZIE > 0¥, T4 F (Aucuba japonica) & >~ = O (Trachycarpus fortunei) D EIET 5
D H.
k5w 7 D MR
HIEBRDIZEALERELEICEONTOVED, —HTIR T A+ (Aucuba japonica) DFEEH S
HL, ¥'% (Hedera rhombea) I3Hi %15 5.

b Ty ISR ARENRIT S, FREPFHTIRD % 4+ — v FEREIRIT- 208, o kRnERT
I/, 200044 5 12 Ao (5-7 Hiddhik) &, 2002 4 4 A% 5 2005 4 10 H & TORH
3, b Iy TERERTOT, HREIcL R -y SRELRBEFICL R0 RFAELEE
ﬁ~‘0 7z,

A4 =7, B, ERKERBONSBEOY, BIROBOBIE L, WK v SERECEARE
o, fROEZmIPREHON, Ubtko b, & LEPRFEO L, +/ a0, w0 REHE &,
MRy 2w Vg NINELIFEINEEVLNTVAETRTORELA » F TITVL, 5T
TIEBEREBFICIZ B I ROBELIT- 1.
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BRESNIERIEE CRE L2 L, MHERIETXTHESIL, INEOREIRELZRE L. INE
DFEEIRFEL, Watabe & Beppu (1977) OXAMIHE - T 4 IS 1 SCTHEFF SNz, S0
BT LIS RSN - DT, FEBIG [RRE] [FEad | BLO [N | o 3 B
B XaEhicl &ITi 5,

Bk, b7y TEER, EELOXSIT2001 41 H2 5 2002 43 HE Tithhichl, INEOFER
RE%7Rd Fig. 3 (3, 200143 H I5H”520024FE3 H 14 HETD 1 DT — FICHE W TS
NTW5 (2001 4FE3 H15HPS 4 H16 HE TOMiciEEanicva v Va v nana HOREST —
yELTRaNTEY, PITOH LREED.

—F, A —EVIHEEOEEE, [EZEEPHAEMORE T, BRI A U TEnlE CERER
A Y NTHENRTEXbIFTREBL., )-T, BHOZNZThD XA — ¥ v 7B 2 EERE
NME TR sIREMM2AkSHE LT, BHEI0E (F 7y 7RETHESMICE > TORE, b
5w TEREDOKER AR L1z Fig. 3 12 A) oMREZROBET-% Fig. 4 1R L (B H OHEDEFEL
i3, 3BV LESHFERDOT— s 2BH LI bD).

BURPNCIE, Se. elmoi, Sc. pallida, Sc. graminum 3 £ U Leuco. orientalis, ® 4 fHIZBE L CTld, 2002
FEO 11 A»52005F10 HE TDO3ES D F— % 2F|H L (Fig. 4-1), Myco. gratiosa, D. oshimai,
Lio. aerea, Myco. basalis, Hirto. okadomei ¥ & U Leuco. maculata ® 6 f&IZBH L TiE, 2000 4F 11 A »
52005E 10 HETO SHEHDF— 5 ZHWT, TOMREZROBETFERL 2 (Fig. 4-2).

BRELUEBZE

A. EERNTEREESINIZY a9 aunT

) FIyvTTRESNICYa T YaunNT

2000141 H15H”S 200243 H 14 HETO 14E2 A ARRBE LMD F 5 v FCiREI NI
Ya v Ya uNIRON T O L ORI, 46 7 120,541 fH{AT, 241513 Table 1 IT/RE N
TWVW3,

Amiota HIRICIET 5> 29 YV a v NT DL OMEOMER, WEFUTHTHEE TRENTELWL
DT, Table 1 TIE Amiota (A.) sp. $ERINTWVBM, T OMEE, HENERES N TV S Amiota HF
OREOHEMAEEHER EINE DT, FERIFSED Y a v Y a o iS5y 7HECTHRESN
bDEEZTVE LIFTHAEO NS » FIRETESN T 45FEE L THR- T ).
COATED Y 2w Yau/NTDd b, KEMHFTIEMTOFERILERKIEARICE - TV 255
D) T 37D, HIFLOEELESPEAR SR > TV A (AI) TIE 40 FEDERES 172 (Table 1.
7272 L, Table 1 @ 11 OGFATICH T 5 Total 13 41 FEIZ > TV EM, TDHHD 1fEIE A (4.) sp. ¥
woT, FIOHEBT, I OBEROREKIZ 40 FEE L 3). FHELIEBNEARE S > TO AT O
DOFD, WEINY a v Ya v NTOEHIE3EL VA, WA B T B EEFERE D& 100
RZHEA S 215 (b 5 v THRIEICK 2 2BEMEED 99.7% 1272 5) 28, Zh T OIS AT T fafd
BEINTOE2IIKLTH S &, 20 NG ORESFHTHRESN TV, E-T, BEEEL-
TWbYayYas Nz, MHORESFTTRENL OV, £z, TN 5 20 A REREKKDOZ VIE
TR THA B E, ZOMEM LM TENIEERSSER L ERBEL - 12

HLRAI, FNEFNOEITREINIZY a9 Y s o NI KEAREMEKDOLZ VIEICIERTS 3
&, LS 6 hiF TlEIMTTE > 72 A LT, £N 5 (& D. lutescens, D. suzukii, D. rufa, D. bizonata,
D. immigrans ¥ X O D. simulans OIS 5. £ LT, Iho 6 EOBEMAKOEGTR, +5ov 7
1T & B ERREIAE D 86% % LT,

SRIOFEETIE, —FEHV Ty Z7EFIEOFHECRKEL D b 3m GUViTE THEL LY, EaichiE
MICAD LD ICHEE L, BEHRTELICRESN S EFHEEINS dmiota BB ED Y a3 v Y 3 9N
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Table 1. Numbers of drosophilid specimens collected with each trap set vertically.

Drosophilid Species/Trap IA IB IC ID Total IIA IIB IIc IID Total f_z::l
Amiota (A.) acuta — — — — — 2 — — — 2 2
dispina — 1 2 — 3 — 1 — — 1 4

Sfurcata — — — — — 1 — — — 1 1

onchopyga — — — — — 9 — — — 9 9

sp. ¥ — — — — — — — 1 — 1 1

A (Pho.) magana 22 63 51 14 150 24 36 49 3 112 262
okadai 71 76 161 56 364 291 103 77 5 476 840

Leucophenga (L.) angusta — — — — — — 1 1 1 3 3
Japonica — — — — — — 1 — — 1 1

maculata — 1 — 1 2 3 4 1 — 8 10

Paraleucophenga invicta 1 — — 2 3 — — — — — 3
Liodrosophila aerea — — 1 — 1 — — — — — 1
Mycodrosophila erecta — — — 1 1 — — — — — 1
Phorticela (Phor.) htunmaungi — — — — — 2 3 1 — 6 6
Zaprionus (Apri.) grandis — 2 1 1 4 — 2 1 3 6 10
Scaptodrosophila coracina 605 411 190 259 1,465 867 783 176 61 1,887 3,352
subtilis 176 337 167 179 859 53 244 166 92 555 1,414

Hirtodrosophila ikedai — — — — — — — 1 — 1 1
Drosophila (So.) bifasciata 6 13 19 94 132 18 19 10 37 84 216
oshimai — — — — — — 1 — — 1 1

pulchrella 25 35 80 87 227 37 42 36 54 169 396

suzukii 2,359 3,017 3,815 3,193 12,384 3,350 4,239 2,597 2,189 12,375 24,759

unipectinata 9 18 17 1 45 7 5 7 1 20 65

lutescens 3,934 4,335 4,897 9,283 22,449 3,756 4,515 2,360 1,959 12,590 35,039

melanogaster 220 173 577 298 1,268 193 352 342 145 1,032 2,300

simulans 841 594 664 949 3,048 1,046 984 438 656 3,124 6,172

ficusphila 35 32 23 3 93 45 51 8 5 109 202

auraria 3 6 2 15 26 12 5 4 5 26 52

biauraria — — 3 3 6 — — — — — 6

rufa 931 1,088 1,206 5,890 9,115 1,684 3,026 1,273 1,747 7,730 16,845

triauraria 1 8 5 7 21 13 14 14 7 48 69

D. (Dro.) tsigana 1 — 4 1 6 — 3 2 — 5 11
hydei 3 8 1 5 17 14 7 4 3 28 45

repletoides 14 31 15 — 60 105 62 35 2 204 264

daruma — — — 2 2 — — — 1 1 3

angularis 2 — 5 60 67 1 6 7 23 37 104

brachynephros 4 14 20 185 223 2 17 21 119 159 382

nigromaculata — — — 4 4 — 1 — 1 2 6

orientacea 4 1 1 6 12 — 1 — — 1 13

bizonata 634 1,020 1,204 3,630 6,488 255 2,270 1,085 2,279 5,889 12,377

sternopleuralis 13 37 1 6 57 144 117 27 11 299 356

albomicans — — — 1 1 — — — — — 1

annulipes 35 40 81 236 392 54 142 84 77 357 749

curviceps 137 230 349 663 1,379 224 258 316 499 1,297 2,676

immigrans 485 793 1,022 2,875 5,175 376 820 680 1,428 3,304 8,479

D. (Dorsi.) busckii 505 633 358 68 1,564 571 774 93 30 1,468 3,032
Total 11,076 13,017 14,942 28,078 67,113 13,159 18,909 9,917 11,443 53,428 120,541

Numbers of Total Species 28 28 31 34 37 30 35 32 29 41 46
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Fig. 1. Numbers of individuals and species of the drosophilid flies collected at each trapping site between
January 2001 and March 2002. I: trapping site in the evergreen broad-leaved forest, II: trapping site
in the deciduous broad-leaved forest, a: numbers of individuals of the drosophilid flies collected at
each trapping site, and b: numbers of species of the drosophilid flies collected at each trapping site.

I OIEICS D7D, AT ICERE S N7z Amiota THJE DR A. (A.) dispina & A. (A.) oncho-
pyga D2FEI I 57z, TOXIIIBIERLHLETH S v 7OES 2 LT bDOD, Amiota HED
Ya v Va o NTOE LR OIEBR LTV RIEELL L, Fh & ITEHT L WHERBIER TR
WasnsZEbiih-te. WE-T, FiROHRHBICL > TEHEOSNLEEOBIELD Y 2 v Y a v/ N
DA A=V, SEID b+ 5y THEORFIC X - TREL BT 5 Lidun -7

WIS, FERMEED 1 O LE R TAS & (Fig. 1), $F50>L 2&iE, 7TA TS 9 A
IEH I TRONZFEEMAKOEZRTH S B8 HB XU 9 HOBREMEEE LT Fig. 1 1IKER).

o TEREN] EbVABEIBEEICB TS Y3 Y a v N @EMOBDORKFIZOWT,
Beppu (2000) T, HFICEHESHIANT X COMENIBHLCLED va v Vs vz OFfFEL, &
T AEES R T 2 IE CTRIBD & 5 2B SEEOE WA E THMZILT 570w, (HIREEERE
DM =T, BHITOREMAEED K-> TLE HOBOFENPBTF LN TV £ T, Ao ER
FicB I 28E (7 A6 9 A) OREBEERKORDN, EDXS518y a2y Y a vy OREMEREK
DFPITE B EDEDONEFELL ATHASBE, Amiota okadai & Sc. subtilis %R FE, O OFLTE
3 N TEEICEREMEEDED L Thic (Fig. 3). & < 1T D. lutescens, D. suzukii, D. rufa, D. simu-
lans, D. bizonata 3 £ O D. immigrans &\V > 72 b 5 o TIRETHERBELEEES->-TVWE Y a Y
Y a NI OREICE T AEREMEEIL, o HoREMEK (v a v Ya v N 2RO NEHIAIC
Bl 5AFLRREL) EHIKT A EARKLTOVT, Z0E, BED Y 3 v Y s 98T OREERMEK
B - &5 ->T0z, INS6DY a Y av/NTdD 5 D immigrans 3 EZFITEHID 55
i F CREEEESERST 2T THREIT 2 2 EMNHM SN TWA L (Ichijo et al., 1982; Kimura & Beppu,
1993), D. lutescens, D. suzukii 3 & O D. simulans 73 ST b ic L 5 B EOBEHNEZ SNDED
T, AhlOFHEERGERICBI2EFDO Y 2 v Y 3 93T OIIEK D 20RO KN EAEF D sk
K BERBONRAER T EETFELTVE XS ICEBbN 3,

BERICREMEHORLD T 2 B HTE L SHINO AN S N 555, D. rufa EEd F DI
EOEVHTE TOHRLTVWA EFEZL SN VDT (Beppu, 1984, 1985, 1986a, B, 1986b), Z 115
OFEOAENC O VT, SHROZHTOREELT> ThoaT L ThIcLEH>T0 3,

oD 7y TEREICE T 2 RN E SEOMERORDIE» D T, FEECHE - T
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Table 2. Numbers of drosophilid specimens collected with an insect net or a sucking pipe (G-L:
grassland, Fern: bush of herns, C-S: shelter of a small cliff, Trunk: tree trunk, D. Tree: trunk of dead
trees, Camellia: bush of Camellia japonica, Fungi: around fungi, Fruit: fallen fruit, Flowers: fallen

flowers, Head: around a head).

Collecting Spot

Species G'LI G-LUI Fern C-SI C-SII Trunk D. Tree Fungi Camellia Fruit Flowers Head Total
Stegana (Steganina) scutellata — — — — 2 1 3 — — — — - 6
kanmiyai — — — — 15 1 3 — — — — — 19

sp. ¥ — — — — — 1 — — — — — — 1

Amiota (Amiota) acuta — — — — 1 — — — — - _ _ 1
clavata — — — 2 — — — — . _ _ _ 2

dispina — — 1 — — 1 — — — - . 1 3

Sfurcata — 7 — 5 19 3 — — — — — 1 35

onchopyga — — 1 1 5 1 — — — — — 1 9

spp. ¢ — — — 1 1 2 1 — — — — — 5

A (Phortica) magana — — — — — 13 1 — — — — 2 16
okadai — — 7 — — 10 — — — — — 2 19

Leucophenga (L.) acutipollinosa 2 4 55 — 2 1 — — 42 — 1 — 107
angusta — 8 36 — 13 3 3 — 31 — — — 94

bellula — 2 4 — 1 — — — 2 — — — 9

concilia — — — — — — 1 — . . . . 1

maculata 3 1 31 7 29 9 12 15 9 — — — 116

orientalis 2 4 104 3 4 3 3 1 176 — — — 300

ornata — 4 38 4 5 15 11 1 8 — 1 — 87

quadripunctata — — — — — 1 — 1 — — — — 2

saigusai — — 1 1 — 1 — — — — — _ 3

subpollinosa 38 3 — — — — — — — — — — 41

sp. 1 — — 3 — 4 — — — 1 — — — 8

sp. 2 — — 2 — — — — — — — — . 2

Mi phila (Micro.) I 3 — — — — — — — — — — — 3
pseudopleurolineata 3 3 1 — — — — — — — — — 7

purpurata 16 32 17 — 7 1 2 — 2 4 9 — 20

M. (Oxystyloptera) matsudairai 1 — — — — — — — — — - - 1
urashimae 5 2 3 — — — 7 — 1 — — — 18

Liodrosophila aerea 7 41 67 1 10 8 16 7 6 10 3 — 176
Nesiodrosophila delicata — — 1 — — 1 2 1 — — — — 5
‘Mycodrosophila basalis — — — — 5 1 2 160 — — — — 168
erecta — — — 4 14 — 38 13 — 1 — — 70

gratiosa 6 3 1 — 5 8 22 188 — — — — 233

palmata — — 1 1 6 — 1 7 — — — — 16

planipalpis — 1 1 2 16 3 29 14 — — — — 66

poecilogastra — — — — — 5 2 74 — — — — 81

Dettopsomyia nigrovittata 1 — — — — f— — — — — - _ 1
Paramycodrosophila nakamurai — — — — 3 2 — — — — — — 5
Phorticella (Phorti.) htunmaungi — — — — — — 1 — — — — — 1
Chymomyza costata — — — — — — 1 — — — — — 1
Joponica — — — — 2 — — — . _ _ _ 2

obscuroides — — — — — 1 1 — — — — - 2

Scaptomyza (Parascapto.) elmoi 1,009 117 16 — 14 2 6 — 27 7 — — 1,198
pallida 759 142 9 1 15 — 2 — 9 8 — — 945

S. (Scaptomyza) clavata 3 — — — — — — — — — — — 3
graminum 436 331 38 — 14 10 2 — — 11 5 — 847

polygonia 2 1 — — — — — — — — — — 3

Zaprionus (Aprionus) grandis — — — — — — — — 1 — — — 1
Scaptodrosophila coracina — — — — — 29 — 2 — 1 — — 32
subtilis — — — — — 12 — — — — - _ 12

Hirtodrosophila elliptosa — 1 — — 1 3 2 — 1 — — — 8
fascipennis — — — — — 1 1 1 1 — — — 4

sexvittata — — — — — 1 — — — — - — 1

ikedai — — — — 1 — — — . . . . 1

mediohispida — — — — — — 11 38 — 1 — — 50

nokogiri — — — — — 1 — — — — — — 1

nudinokogiri — — 1 1 — — 2 19 — — — — 23

okadomei — — — 1 1 — 56 81 — 2 — — 141
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Table 2. Continued.

Collecting Spot R . .
G-LI G-LII Fern C-S1 C-s1II Trunk D. Tree Fungi Camellia Fruit Flowers Head Total

Species
Lordiphosa acutissima — 10 28 — 6 — 3 — 2 5 4 — 58
collinella — 3 — — 2 — — 2 — — — — 7
stackelbergi 15 2 — — — — — — — — — — 17
tenuicauda - - - 2 12 - - - — — — — 14
denticeps — — — 1 3 — — — — — — — 4
kurokawai — — 2 — — — — — — — — — 2
D yphila (Sophoph ) bij i — — — - — 2 — - — — — - 2
oshimai 5 2 8 2 18 95 7 1 7 — 32 — 177
pulchrella 3 1 15 2 29 — 2 — 6 — 3 — 61
suzukii 22 58 159 31 152 189 46 15 154 161 5 — 992
unipectinata — — 1 — 1 — — — 1 — — — 3
lutescens 51 43 119 10 37 252 35 9 35 300 58 — 949
melanogaster — 1 — — — 1 — — — 6 — — 8
simulans 32 24 — — — 26 — — — 118 — — 200
Sficusphila — 4 4 — 2 4 — — 4 1 — — 19
bipectinata 11 — — — — — — — — 4 — — 15
auraria 65 21 1 — — 1 2 — — 14 6 — 110
biauraria 4 16 9 1 — — 2 — — — 2 — 34
rufa 49 269 434 — 16 88 149 69 20 380 128 — 1,602
triauraria 10 9 1 — — — — — — 1 3 — 24
D. (Drosophila) hydei — — — — — 1 — — — — — — 1
repletoides — — — — — 20 — 3 — — — — 23
angularis — — — — — — — 1 — — — — 1
brachynephros 1 18 7 — 2 6 11 40 — 6 — — 91
nigromaculata 10 1 — — 2 — — — — 2 — — 15
orientacea — 1 1 — — — — 1 — — — — 3
bizonata 10 41 87 7 61 20 65 133 13 44 4 — 485
sternopleuralis 12 79 147 1 30 13 48 3 80 79 273 — 765
albomicans 4 1 1 — — — — — — — — 7
annulipes 2 7 44 2 10 — 1 4 14 — — 89
curviceps - 1 13 4 31 45 15 3 4 2 - 122
immigrans 24 — 2 — 1 72 1 1 — 69 2 — 172
D. (Dorsilopha)) busckii 1 — 8 — 5 2 1 — 9 1 — — 27
Total 2,627 1,319 1,530 98 635 992 632 908 666 1,246 541 7 11,201
Total Numbers of the Species 34 41 43 24 47 50 45 31 28 26 18 5 91

EEBHETS) v a v YVa v NITORFBICBIIEFONED, ERBICBULIZEED Y a v Vg N
T OAEEKORD ORI > T, FIRIOFHET, EFRICEFELOTERICEEE LD, WD T
EAE S DS 155795 v a7 Y a /Nt & LT D. curviceps, D. ficusphila, D. pulchrella, D. bi-
fasciata 3B £ O D. unipectinata @ 5 FEDSIRE STV 505 (Beppu, 2000), SEIOFET b EHI~DE
ZOBINT TITHER SN TV S D. curviceps (Kimura & Beppu, 1993), D. bifasciata (Ichijo et al.,
1982) ¥ & O' D. unipectinata (Beppu et al., 1996) @ 3 i, 7 Htha)» 5 9 AhA)E TldE > 2 < £
£ xN75h - 72 (Fig. 2, Fig. 3).

N5 3FEDIINIT, D. ficusphila & D. pulchrella OlifE & H IR DE L WD 2R 453,
DR OMEIEEICBETRES N A H 5 (Fig. 3; Beppu, 2000). 15 2D 55, D. pul-
chrella 122>\ T, BEHEJLREOEERIERME LM & L IESWE o X 5 RS oW
ZBWT, 7T HUBRICZ S ORBSIRES NG 3 E WO idiRnid 5 2 &0 5 & Z U (Beppu, 1985;
B, 1986b), Beppu (2000) ThHiBNHNTW B L H I, EFICEHIANEE I 2 ESEBEE LTV
AalfetEsE v, L L, D. ficusphila 1>V TIE, EFRICEMTEEIRESN DS &V 2FHH»xE 72
WEIhTOWEWEY, BRICEFEOLSBMIERTREAETEINL LB AFEKIZOWTIRAED
HETOHEICT 2 L3 TELD - . BEOSMANOBHLUNDOHRBEAET 200 b LN
W,
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ZOLIHITAROFHEERD, 2L DY a v Ya Nz LIR—ofEEs, EFCERE
ZRE L, EESOSWVERABEITLEVD [Ya v Ya o NTDEZEOKE) « NG 2L T
WABH, T LEBERARSRONEE VS T &L, BEBENLN TV S &S ERELIES RS O
EEHOBHREMZ, 2L DY a v Va v NTOEEPEHICE > THBOHLLWbDOTREBVWNESE
ABIELTES. -7, BRICERTEZZL DY a v Yaynzid, BEICEHABETL LV
JERIRAIND ANB Z&T, COFHIEFEHYD, EiFhEEF Lo L TvibnLEbns,

—7, CORHICRESNS v a v Y s U N OEEKORDIEE L VS, EREzhEERED L
TV (Fig. 1). Thid, BEICHEMERDPERT 2 E1EZ0E V- T, BRICRESNER
Y3 Va Nz ZTNIEELL WL, Amiota IEICAS Y a2 v Y 3 9 /N2 Phorti. htun-
maungi 15 &, BEAEEFITLARESINB VY a v Va0, THOMBMEEKIEZE L 0
LD OHEHICIRESI NS O ICHBOEFE CEIC - TWEkHTh 5.

THLKEFEDY 39 Y a v NTORAKOBDE» T, 1H (Sfofdcid 12 ) »52
H (BOWLIE3H) @hidThbyayVaoNzofiiEombrRons (Fig. 1), 2{Dvav
UawNzid, 10C LR TEENMC 5720, BEAETEHTERL B -720d 3 &EMNRERIIC
HonTwa, 2E0d CHEMNCDH 55T ORISR (1951-1980 F£0FE) i Xhid, EFETH
SHASEA10C NI 303 12 AnS3Afccdd (12 A: 74C, 1 A: 47C,2 : 54C, 3
H: 8.4°C; W FTEHT, 1990), Z DML ED ¥ 2 v ¥ a 93N OFREHEEK ORI & —3
LTOi 5T, COHHO Y 2w Y v N OREMEMOBLO—FOERIE, SUROEKTIC
Lrb0EEZ LN, KB, ORI EDL S OREST T O HEBAREDRL LTV A, %
HELTEBMRNIC B 1 2 EMAEORD D 58 LW (Fig. 1), THUE, AFRICTEIELIER O DT
B, BHEHSF v v 7O XS IIRREICS D, HROBEHEESH VWEWVICE s TWVWEIY, Ya v Va
N OEEERAB D ICHRMEICESNTLE S o TRELAEHEIIEN S,

2) A4 —EVIBIUOREL U TRESN/cYa v Yay T

24 —EVIBIORSHHOAER, BEE TOHRCEERICK S X, YavYa v ok
Sz o G (B, @Ko/ SREOH, SROBOKKR, WK v yeiERoT, IR
OFmPBIAON, Voo b, ETLEPREDO L, + 7/ 3, WEHSORFELE) 29N CHERT
b EHIiT- 1.

ZOFER, SHoOFEENRPEZE LT, 24+ —E YIS BIURSTERY TIRESN LY a v Va Y
NITE, 91 FE 11,201 A E 72D, ZH S5IE Table 2 IS/RS LT WA, Stegana fEOHEIC b FE F THIE
MTERLVSDAH D, Table2 Tld, Stegana sp. $ERINTWVED, Z OHEFEKRS Amiota HiJED
5 LIABET, Table 2 ICTEZDS/R SN 7z Stegana JED v 5 7 ¥ a2 v /N T OWETH 2 AJREMEDS S W
£ > C, Table 2 IT/RE L7 Amiota (Amiota) spp. $% & Stegana sp. +1&, TH o DHENFRESINT
Table 2 IO RSN TV AFEEHENE VDT, A4 —E v /7HAETIREINLEIR, FEBIZ-ETIER
WREEZTVWS, B, DI Bb46FEIRIR 1 —E v/ TLORESNLTOEVLDT, SEOHE
TR 4 —EV7HHBICELNSZEVLIER, BEOY 2 v Y s vNIHETEYT 27201 I3EKS
HotDTRBVNEEZ TS,

ShloggEacid, BARICEVPTBVWERTE< Dy sy Vs vNIpREans bbb o7k,
ZHLEBlo—>E LT, BEDY 7Y NFLVLIEY NFORHERKADHTD R 4 — ¥ v 7 &%
5 ENTESE, REESLOMEREZRKT 28KTIE, Y7y NF (T0lLidy ) Lf4an
I VPHERINCEZ WA, ZFRICIOY Ty NFOMERKAOTER 4 — YT T B E, WS
HovawyasoNzhpEsni (thoFEiic Z ofaeEsohzRE L9124 —E Y74 L
Th, YauPaunNzRIEOHEESNBVIE)., 74 F 12 EMOFEREOBIE LKA T, XFIC
BRI 2 4 —E Vv JHEEIT-Th, Ya v Va v Nz GEEALRESNETVDIL, Y7V %20
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i 1 A Tl Leucophenga J&D ¥ a W ¥ 5 /NI X D. suzukii 3 £ O D. sternopleuralis 75 & 551%
CHEESNT (Table 2). T LEZREDY 7Y NFDOEAND Y a9 Y a vz OEHE, HEKE
IS 2 U EfEA ¥ 7y N &1 o TV AR BESEE O OEREI IS O, T E b ERRLIES
OHRMNIZY 7Y NENFIHETHUEECTORONABARBOMNHFIED L A FLIE > & D LISV,
LSETHEVFRSNTICE R4 -V I 2Hy FOLITEDLNS,

F 72, D.oshimai |3, YV NFOMBEWCEZEZIENHMONTOVT, REMITS Y /NF0A 1 F
VZ2LTHAr7 9y Ry EDIENH FICED 2R, £ I > TV 5 D, oshimai RSN T, L
L, AEIOFEETIE, D. oshimai 132 5 LIcAbD 3T, SAOHROERE X «+ — v 74 2B h
750 OEEDERE S i (Table 2). it - C, B OENNEHS EW, [ED L WIHAD D. oshimai DIKE
Frd & 5 IGANCTS - TO B AMREMED B Z b 5.

D. sternopleuralis b, SRIOFHETIIAE T LIcAETI S SARES LI (Table 2). S RIOFET,
YavYayNIDRA 4 -V TREPESORDREE LIER, v F, A4 F)VBLUONT Y
YR DIFERED, EONTL—FLIRESINIY ayYav/NTld, D. sternopleurlis 12 - 72, T8
B (1978) 1, TOFEMR Y NFOEMITI SAETZTEAREL TV LY, SRlOFHETIT YN
FLNDEILTH I SABRES N, 6> 7T, D. sternopleuralis 73{E7% B 15 EhEis & L CHIH
LTWaYayvayNzO—fThs I LFMEVEVLIICEbNS

Sy TTHRESNICY 2 Y Y a NI O}, ERICHEREEDSBEIR L0 £ - o CBRES
N ->TLE DI ZEBRLNLN, 24 —Ev s THRESNIBLEORIT S Se. pallida
% Sc. elmoi D & 5 BB NTEREMAED D L0, Sc graminum O X 5 1F > o ES L
WoTLE- TNV (Fig. 4-1). THLTENS, 24 —E v I TLERESNTZL
Va2 Ya vNTORIC GEEICEEIANEE T 2ROFAET RS E A S,

3)) BEOYavYaunNTid

FFy7E2 -y (Ro0RD B0 REOTNZNOTEICE > THRIES NI v a Y
Va v nNIORELEOL DI skn, Iy TRELZ 4 -y S REOMA THRES N TL
SZEMEEMB VB ENS, TNHEZEICANT, ShlofETHESNIcYy a2y Y s v o
IOMRERMACTH D E, 93FETH > 72 (Amiota HJE & Stegana IR OFEF TEE T & 10 - 7ML,
HrES TV RO LA DL LTEA, IhoaRlfEL LTHATHIEW),

NS 93fDH b, Stegana kanmiyai, St. scutellata, Amiota clavata, A. dispina, A. onchopyga, Leuco-
phenga bellula, Leuco. concilia, Leuco. japonica, Leuco. quadripunctata, Leuco. saigusai, Leuco. sp. 1, Leuco.
sp. 2, Phorticella htunmaungi, Chymomyza costata, Chy. japonica, Chy. obscuroides, Scaptomyza clavata,
Hirtodrosophila elliptosa, Hirto. ikedai, Hirto. nokogiri, Lordiphosa kurokawai, Lordi. tenuicauda ¥ X ¢
Drosophila bipectinata @ 23 T3, ij[a] (1998-1999 4F) OFHEICEB W T r S » FTH A4 —EVY I ThH
FESNTE S, AOWETRILO TEENTRESN/ Y2y Va2 THS, 2L T, |
L 23FED 5 B, Leuco. japonica (3~ 5 v 77 TOAEES NI, TNDADOHEIER, 24—V 7 TR
LINTWS (A dispina, A. onchopyga, Phorti. htunmaungi 3 X U° Hirto. ikedai D 413 + 5 v 7 Tb
BHEINTVE). 2Ol EE, Py T TERESNS Y3 v YVa v T, RIRIOFHETHTY LL
RS N2DS, R4 — BV Z K BHEEIAT R 5 oD TEIE WA E WD SO FHERTO TRl T
Lpofcl EZRLTOVAS,

O LARoRAEMREHE AT, BEREATRESW Y a2y Ya v Nz Ol EF LD TH
tz. RIOIOFHET 77 HREENTIRESN TV S T &5 (Beppu, 2000), S0l ic A BaiER S
nrz ke 23 @Az 2 L BFICAERT 2 v ar Ya v N3 be o L 100fEE WS T EiTis b, 12
72U, AilnlOFHE CERE S N7 Stegana sp. &, MEEKTH - fcfcdtdiE CTRENTE LD - 72y, Hi
DX HIT, TOMEIAEIOFHE TIRES NI Stegana B> 2 9 ¥V a N 2EONDESL &hDfE
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Fig. 2-1a. Vertical microdistribution pattern of four drosophilid species (4. magna, A. okadai, Sc.

coracina and Sc. subtilis) at I. (Figures at the bottom of each vertical microdistribution pattern
mean the number of drosophilid individuals collected.)

DOHETH RN H 5. 1E-T, BE/ICHELT v a v YavNzfo T, BfEE CTICHEERS
NI 9 FETH % AlFErEN B <, Z£15 (13 Appendix IZ [BEIMEEO Y a v Y av/Nz ) 2 b
ELTEFEEDOENTVS,

Fio, AR ICRETHEESHER SN 23D S5 B, St. kanmiyai, A. clavata, Leuco. japonica,
Leuco. quadripunctata, Leuco. saigusai, Leuco. sp. 1, Leuco. sp. 2, Phorticella htunmaungi, Chy. japonica,
Scaptomyza clavata, Hirto. ikedai, 35 & U" Drosophila bipectinata @ 12 |3, HHIEE THEEN TOERSE
AT E D (Okada, 1988; =F, 1993; Beppu, 2000; B, 2005), <0 12 FAMA % & /N
iR AR HEHNTEEDHEREE Nz Y a v Y a N RHOoNT 3 38 E VS T LT D
(1967 1T Okada A3 Hirto. sexvittata @ forma & L Cicdk L 72 Hirto. triangulata \3FE\\WTH %),

758, Lit 23D 5 b, Phorti. htunmaungi & D. bipectinata @ 2 T& (3, BEAIO A0 & 0573 0 B
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Fig. 2-1b. Vertical microdistribution pattern of four drosophilid species (4. magna, A. okadai, Sc.
coracina and Sc. subtilis) at II.

NG TRES NI T EI1T75 B, Photi. htunmaungi OEFFIONARIE I, FREYE (FERE)
X OFETH Y, D. bipectinata DHERD 53 HIE %@%?ﬁ%i DHFEIRSh TV FH, M2, &
EloFET, MEXSEE CEFEEN) TRESN I Eicky, WEOSHIEROILRE, A ~NKE
CHLEFONIZ Licie s CEEERDS, “TROHY” ofEHIE 72 2 A[REE D b 5 5.

bEAA, TNOMMERRERSHFATAIAELRL T2, fAESAHSTHESZ TRAESNK
o tc WS EIEEES IS W IF TV, Lo L, D. bipectinata 13, = O iBATIEERET, »
B ANRITEWEGTOIRESN LD T, b LARLTONIE 1998 Fh 5 1999 HFicir i COEFT
OFESED T, BLEOHNICB T 2HETT CICHRESN TV 2 a[REESIEF TS (SEl0FHE
T, CoMEMREINLOE, HEKTHEAIO2005FEIHICE>Tr6T, 0HICbA Y/ +
(Broussonetia papyrifera) DF» GERESNTWVAS)., > T, MED S 5473 < & D. bipectinata DF
i, TKEBRICE > THFEIBALTELOTREBLMNEZEZ TV S,
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Fig. 2-2a. Vertical microdistribution patterns of five drosophilid species (D. suzukii, D. pulchrella, D.
melanogaster, D. simulans and D. rufa) at I.

—75, Phorti. htunmaungi OEIERPEREICET 215, HAEDOE I AIZEA LB VYD, HITEL
MIZIRALFEREDh, 5 THEBRL TORAREE NI - 1FE 00 EHEISHWT AT E 50,
L%, JMTOREEEZMEYD, SHHAT RO DN E S PEPDTVEILVWEEZ TV A,

Fi, THLlikcvavvaunan, EFoL)HEETEENMIALICO» SBEREWEETH 5.
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Fig. 2-2b. Vertical microdistribution pattern of five drosophilid species (D. suzukii, D. pulchrella, D.
melanogaster, D. simulans and D. rufa) at II.
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Fig. 2-3a. Vertical microdistribution pattern of four drosophilid species (D. unipectinata, D. bifasciata,
D. ficusphila and D. lutescens) at L.

B. BIEBNOMEKETDY a9 Y 3 INIREBEOEESH

AD 1) TRLEEIIC, BHEIPOSHEKEETOLNS » 7IHET, 45OV a v Ya v Nzflon
DEEINL, TNUH6DS B 8D b 5 v 7 THE S NI RO 5T 100 AL i 5 21
T & D. unipectinata 12>\W\TC, BHED» SMIKE TORESMOET% 1 HERICH 2 > TH T &I Fig.
20TR L7 QO01EE2 HESHITH 5w 75D 2P Es A2/ DLEAELLOT, 200041 H15H
P53 A 14 HONAIRIIZERE). T 2 T& < IT D. unipectinata 280 EF7-D1%, OIS
ZRH L cFEHBEEZIT-TBY, ToBIEERRONTIcES 757D TH 5.

CORITRSNTVWAE LT, BEALOHEDEHED? SMIKRE TOFEESMD/NY — /1F, ESARD
TR TH > T HEELERTH > THORENL L, BESICE - TEHOEENH D/ 5 —
VDI IR TS B T L3 o fo. 7272 L, D. annulipes % D. rufa (3, FERHEHAN TIEIZIE 1 4FEEE
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Fig. 2-3b. Vertical microdistribution patterns of four drosophilid species (D. unipectinata, D. bifasciata,
D. ficusphila and D. lutescens) at II.

L CTHER TR IR b2 WAy — v 2R Lichs (Fig. 2-4a B LU Fig. 2-2a), &5 LHELIERIRAN
TREN S D. rufa BWIED SHO 2T, MIKRE D bEHEE S W U W22 TRk
Hmznwinth Ny — it b L Twic (Fig. 2-4b B XU Fig. 2-2b). 72, D. simulans # £ U D.
lutescens D534/ ¥ 5 — v b, HFEZFulcl fOREG I cEVWAE S i (Fig. 2-2a, Fig. 2-2b %
X U Fig. 2-3a, Fig. 2-3b). & 51, A. okadai 13, EIELIERRNTREFRENTICRSZ VO YY —
YEIFZEAEDHTRLUID (Fig. 2-1b), FHRHIAZEBIMAAN T IIBIES Tk b2 < Ok EI N 3
Ny —vERTHIZIEEA S - 72 (Fig. 2-1a).

T LAREESM NS — v DEVD, EDO LD REERFOEVWTEL 3 0nBS TS T
VD, BEIEME OFEARER EORELEZ SN, FITk-> GELAHZREE b H S, v a v
Vg N T KFEOBMRN O EE AR T B EBREISEFOFEEE, CrS5OREBHETH S,

RIZ, YavYauNzXEOHIEDEBENMM/ Y — >~ (Fig. 2) 2#@lT 2 &, 1 H»o4 Hi
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Fig. 2-4a. Vertical microdistribution pattern of five drosophilid species (D. bizonata, D. sternopleuralis,
D. annulipes, D. curviceps and D. immigrans) at 1.
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Fig. 2-4b. Vertical microdistribution pattern of five drosophilid species (D. bizonata, D. sternopleuralis,
D. annulipes, D. curviceps and D. immigrans) at II.
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Fig. 2-5a. Vertical microdistribution pattern of four drosophilid species (D. repletoides, D. angularis, D.
brachynephros and D. busckii) at 1.
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BEER SN - 72D T (Fig. 2-2b), ERIAEMMAE K E S > T RETICET %9 D D.
suzukii OTEENTOZALD, BERICEHABIFHLTCLESD Y a v Va vNTOREDOFEL IEAIC
W, F7z, ZO0HNs =y BEILLTWAE LD ICRA 2D, T ORHRERESRED L TH5
BAMNEL, NNy — v O, BEICB T A NEEOEESONE I LIS TR,
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Fig. 2-5b. Vertical microdistribution pattern of four drosophilid species (D. repletoides, D. angularis, D.
brachynephros and D. busckii) at II.

TLE -2 Th, o TR Yaw Vs v NTOFEENGDO Y — i, SEMCEES DK
xBZLIERONGBV, E-T, ZOBHERICE->TVWAIEBEAED Y a Y Vg NI, HE®
EIIELS 725 00, EEICOGEERROEENMD/ VY — v E2HF D RELEABVTERICAR

LTW3bnEEbN S,

—F, KFEDOV a vV a v NTOWMENER S &, EHLORESRTOMKRMETREZ L D
EAPSIRES NS E VI N/ Y — v 2 RTENE > 7o (Fig. 2).  HEILERDS SR HEAK)E 2
R BT, ZXETOBEICERCESAROENSMD v — X v EHRTEHEDEDLY LR
51, MOBRBHESIZ-ZD LTVED, 2O LAEATHELDYay YaunNtd, HIKEL
WHEBZERORLD S B & D189 /sy — v AR LT (Fig. 2-a). DT &3, HITKRAZ OEOH
PHROBEFEZ T TY a Y Y a 9 NTOWK, SETEE TCONMGNIRE > TV EDOTIHEWI &%
IRLTWAS, THLAFEENPLEASLE, HEXDOY 2w Y s UNIHELHOFE O Y a7 Y5 v
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IHEEIEL A ER > Twa ko Icbnik.

B, BERNTRESNG Y2y YVa o nnzogld, BATHXRN 10C A 5 L5 MHND
R, EET X cElbns (BItk->TRBECSOHVTHIEFHLTWD). fiE->T, TDOFEOEN
BAMIELPICKD, 2ANS3A (EKIRIARS2H) AT TOY a v Y a v OREREK
BEIRELENMT 2D EEDbNS.

PDiEoXx5ic, Ffiick s va v Va v N BHEOHEEOZLoRFEE (L RT0L &, 2iF
KBTS Y a2y Ya N RE, "B o EoME, “HMEOBE", WELV LI sHED
B, 2 LT "BERXOHE SWOBEMICEE 2 4ECXFdT2 LB TE0TRIEVWAEED
na.

—, AINhE O EEELIERME FE e i LS EER R Ic B LT, AR EEPES O 29,
FTRTDOY a7 Vs UNTOEHARONELKY, Bl yawYauNTONEEENL S, =
LT, EEPBRIEDAEIC, T THEALTW Y a vy Y a o NTOEHNBIEEY, B SPIEIC
D EMPSBH L CE/Icya Y a v N bbb LT, iEHTEY a9 Ya vy N OREMB X
CEGREAEEIML TW . 20%, BEFE»SORKICH T THESEAKE LMLy ay Vs
1T & - Tl bR BHERSSE N R o N 5 £ HIT18 3708, BRI MBI~ OB &0 e (i 2 3 2 D
HIRT, Yavyas o N OBEREREMILL Th &V BEREEO@ELSBR O NS, -
T, BREO LD BEBLERMMEICB I 2 v a Vs o NI HEOBELLE, Y29 VaunNIo
SEARTSANEENN & 75 5 ZENMEET 5 R ELIERMRR L dm RS R Ic B T 5 v 2 v YV a o
IHED 1 FEOZEAL (Beppu, 1984; 1985; 1986a; HlfF, 1986b) & IFRKE L HEiw-TWhi, £ LT, C
5 Licratiofd s oM A2 LG L O —HICHHAAL C EIc k> TEBICERTE S Vva v YVa N
ITHZV, FOHZ B &, FHRHATERME & RELIERME O X O RO I B EAAR TS -
TYavVa v NTOBEBHFANICEELESVE, 5 LcidmEsFfilck-THEELTVWS v s
U Ya gNT3EFRTERLLD, ThThOMETRFICRONE Y a v Vs v N HEEMHKT 5
VavVaunNIOBHIIDE T LES LS IEbNS.

Do &5 ki o¥ilid 2 &, BiFEE, NEBIcAR»SmE SN, ATHS@EEyciEnic
HBEOTICh 2L HICRAZN, YavvawnNzicd->Tld, BHEDETA, o HARE
BEDOBNYDOHBEHIICE>TVWEEEZ LN,

BRI, T9 LT E%2ZBITANT, Beppu (2000) @ Fig. 7 ISRSNfcy a v Y a v NTORE
DEREFHE 2 HE L TAK., ZIRINTY 2 v Y a v HHEOAENBEoBANIE, Fn
FNOWBENTIHFA4E L CRESNI Y a Y aunNzod vy 7 uvERiciihncn sy, ik
DEHREFICBIT SV avYa v NOBEMER, BECATICRIMOFE LR - i EE
LTW3, THLEEZEICAN, TORRKICESNIZY 3 v Y a vz ORERGEZHR L
TR &, 20XIE, AFEPEEDOHKHZBRW TR O Y 2 v Y a v Nz OREREOKFERLT
Wb EHITEZL LN,

C. Y3vuoaIoNIZENHEHKARZRK

Moy ITERESNICY a v YV a NI DS b, FERERBDZ WHED S 21 7 (i ORESTT
R S LA EIAES 100 @KL EofEic, A & OBTENMMGD/ Y — % Fig. 2 1R LR & D.
unipectinata 1Z>\\C, 200143 H 15 H2 5 200243 A 14 HE To 1R, REShSHEOME
B, TNTNOHITED &5 W RZEEBEDOINE 2 E NI > TWwicip% Fig. 31RLic. TITh
D. unipectinata % & < [T Y LB HIE, CoMEIEREL2TLICERTRESNL SN
(Beppu, 2000), < 5 LcEHIEELZRTHNERFICV A E D X 5 BEEEEI 217> TV a0 %25
EOFETHLMNCT 2D TH 5.



BEDYa vy Ya v N 315

13, Fig. 3 ICBHOFHHEIRSNTOIRWA, ¥ a v Ya v OREMEROFEINE %
HEHERNTR L7258, B EACH T OEIRd F o Rond, MHECTHE U XS SRy vy — v 2R
9T &M S (Beppu, 2000), < TlIMEDMEIAEDZEALE I 2 IPE D FEIRIL & —HE1C Fig. 3 1R L
7.

Fig. 3 IC/RS NI 22D 5 5, D. lutescens, D. simulans, D. curviceps, D. immigrans 3 & U D. re-
pletoides O 5FE(, 12 T b 2BREDOEKEEDRESN, LrbZn oD% < I3RBIIES
LFERPOIIRE > T/, -7, ThoDya v Ya vy, £FTHAEKIEORE
WTEE K, BRESENBZEATTCHEIEREIREBICh 2 b0 L EbN s, /XL, D. simulans
i3, 1 A0 5 3 A & TREMEED RS TDIEVwo T, BIEAMESIREICH > Th, BFETEEAFICE
ATRIBLEAETHEEL TV,

INSOMEICHNA T, D. pulchrella, D. unipectinata, D. bifasciata, D. rufa, D. bizonata, D. annulipes 35
KU D. busckii D TFED, 12 A6 2 HORIciF LA SHREShG w2 H D ARONEHES
HBW, 2ANS1HCbd2BREOMEISRESNE. LirL, ThoDYay Va onNT3EF
KIEHAR SN TS, Fido SEEELY, RA»S 2RV LIE 3 HOBIKRES NIcB LA LR
W LIZ TR TOMESRIGEDIIH L > TOI WIHENR R S 3 (D. bifasciata DYRFEDFEEIZ,
fhofEk R 2 Aot 249, #-T, TNOHOMIR, TNENOFETAZHCES 0# 0 iF
BB LNV, XFHHEKRIRICAD, BETCREAFICEEETZT-> 0BV OTE RV,
EEZ ons (D. bifasciata 1312 Hip 6 1 HEAEJERIRICA > TWa A, 2 HICi3EEE D 5 &
bhd).

X 51T, D. suzukii & D. ficusphila b EEC 7T FEE Q72 &5 BIIHEOFEIRNAR SN S, LrL, 12
HICHRBINE 2 H SR b 2RERON S T &h o, KBICEIEEE 217 - T KL 5 A]HE
bbb, Iho 28D, HFERIKEREEZROIERZ DN E S P SROFEERETDH 5.

FEEo 14 FEicw LT, D. brachynephros, D. angularis, D. sternopleuralis, D. melanogaster, A. okadai, A.
magna, Sc. subtilis 35 & O Sc. coracina ® § FE(F, ZFICE > < ML LIFIFEAERESNIB V., Th
58FEDY a v Yaw/NTDS b5, D. brachynephros, D. angularis 3 & ' D. sternopleuralis ® 3 &3,
iRk S @I TRISEDIHE A FS AR r 0 BERESNZ X H 12D, TokARIOFHET
FE oK RESNBS BTV EDT, BZ 5 HEFERIRICA - 7ORBEECIEEN 2 (E 1 L, #8441 T
WAHDTER W EBbNE, 772U, 1998 4Fh 5 1999 FEICH T CORFAE T, BLATHING 3
DvawVa v NIHPRIRESNTVWA ), BXDOREK IR F OO ELBVHNZVE, C
NS 3IELARIERT2560H5D0hb LNV, L L, D. melanogaster 1, HREIN LT
BHEAT KA EAFHOBEASRES N TV E0T, OMIIEMEKIRIZASZ EZEZ SN,
oM, ARWHELOT, Erofichrdc, BRPSEANERBZLF W20 TR VNE
FEZTOV5,

O D 47FE (A. okadai, A. magna, Sc. subtilis 35 & O* Sc. coracina) (FAFRITERE S N1 < 18 B ETICHE
BT NTEBEEOIE A > T B L OETERIROIRETEATEZB L TVWE L DICHZ LM, 4 1
Do EICREMAEDEZ, LbbENoDIEEAEDOHEDIEBINEAR > TW5. §if > THHEK
% Lz wiasig Lcua etk bt canawn. SHoMATHEC L TwEwEZEZ TV

WIZZNFNOFBOMNREZMRITOVWTEA TAL. Fig. 3 RSNy avYavNTDH 5, D
melanogaster #[R DT EA EDOFEL, XZEBL T4 o2 EBREMEED 2R 5. Lrd
CORFIcRE SN B LA LD, BRIIEZR > TLWA0DT, BAMHANZOFI LD TOE
JEEBG LIcb D EEZ 5N B (2L, D. bifasciata DX H 122 AEP SBHELZ G UH TV A ER
bhafEbdz). TLT, TOEERSMMLL 728A s AEKEL, 6 A5 7 HIZhF Tz
FOFE IR (G) ELTIELTL 5. 20k, CoF 1 HROMAEEE 8 AtHE TICIIEEBZS
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Fig. 3-1. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the
females of four species (4. okadai, A. magna, Sc. subtilis and Sc. coracina) collected with traps.

&, FEIRAEITS. 7272, 8 Ao 9 H FAIoKEICE, iRk 5122 of 5, S0 S W
ABELIZ0NB LD 5720, BEMEEEDSERT 5. 72, HEMEEoIHbb b T v Ronis
Wicw, ZORHHOEIEBEBETEL b- EFEEDOEVWEIATIT> TV AEOZ VDT WL
Zzohbd, Lrl, SHINTXTOEEPIEE LT VWEAR, BEETEHELTOUIMENWE EEZ
SNBDT, O 2 (Gy) 7110 HEILL T 3 (8 H T AR SN 2/ D OHFHAMEIAHE 2 11
RThrHAMEEDH 2L H D, TDEAE 10 AEHR SN 2 B2 oA, 83 itz ).
LT, Mick->Tid, 10 HEPHE L 7213 11 Bt E TR EZAS # 5 2 Enffe s Bbh
ZOEOHE IR (G B 12 HicHE L Twa, 29 L HRERoMET» 0¥« 2 &, 2FC1
FABLTHEELTVWAZL DY ay YVa v NG IEFEDI bt 2 3EBEILTVWAE LS ICEL
5Nz (722U, 8 HEHOHFAMEERDS, & 2 R o, ELIUEL TE A 1 IR o2l L
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Seasonal Seasonal fluctuation pattern and seasonal change of the reproductive age structure of

the females of five species (D. suzukii, D. pulchrella, D. ficusphila, D. unipectinata and D. bifasciata)
collected with traps.

<, MHITE > TR THIC 4 AR TSRSV 2 AREME S & %),
COXIICEFBTIELEL CEEIEHZITOENOAEET v a v YVa vt LT, D. bi-
fasciata & D. curviceps 1%, THIBROVLIE8 AL I HIIhF TRE s BHEINLBBEDT, &
JETREFRICBIEEH Z1T-> CORBWEEZZ NS, Mo, WRLESMELD &- G0V
At GRIELIERI & pdiEn L EESIMNT 72 &) ~HRICRBE L Tw a7y, 9 LcEirc®iE
L 7oA 10 HES IO FE & Ak CTRE~NRE > TL % (Ichijo et al., 1982; Kimura & Beppu, 1993).
E-T, BMpoRiihdTiRESNEZINO6D Y2y Yay sy, BFEFhOMETREVEE
bbb, [[ELC T &, D. unipectinata 1< H WA (Beppu et al, 1996), D. lutescens, D. suzukii, D.
pulchrella, D. ficusphila % & O D. immigrans OFKITIRES N E [ KO—E b, Vx> &9 5 EGHT
PUL L @ik S Liisw, &I, D.immigrans 12, 29°C LI E T LR GAEGFEROBD TEL LS
EWubNTVWB T &5 (Watabe et al., 1991), EOfxESla Ot (1951-1980 D) 37 AT
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Fig. 3-3. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the
females of two species (D. rufa and D. lutescens) collected with traps.

28. 9°C,8 H 30.8°C &7 3 E2fFTld VEWIFHINIZEAT, 1990), D. immigrans O FHEICK & 715 LA
TH5HDEZEZONG. it->T, KICEFBTRES NS D. immigrans DEADZ < 1%, S cZ5E L
18R T d 5 rJEEME D S WK S IS, D. bizonata, D. annulipes, D. angularis ¥ & ' D. sterno-
pleuralis & EHITEHITH 75D OBOMEEIERE SN S DT (Beppu, 1984, 1985, 1986a; B, 1986b),
INSOEOAHIOBEET->TVBEEEALNEY, 9 LEBHZET->TwaEThE, KD
TEAEEO—ERIE 213 0 St &5 OBEEIR E WS T &2t b (D. brachynephros [ ZEFE DS T%
NIFEZL OEEABETRES NI VY, EOLSVOBEIZLTVWARRE->ED LRV, 2D
F3ZH2DTREVNEEZTVS., {-T, TOBOMDOMEEEO—E b EELUADERD 5O
BEARTRIEOPEEZ TODB),

D. melanogaster 13, XFEHFEFICFE > BV LIFREAERESNV, LrL, ToORIZH
B ARHRED 7, 95 LCRHIRENTRI LTV angEtss 5. CoMMEaBETeidn A

FHEE L THISNS D. simulans & DR L&D, SBREBEATHRES N VHicE CicERLT
WA DMEIC L TWL SEA D B, 1A T, D. simulans DFKORAEEDEEEDRKIC>WT 4%
HET Z2HEND 5.

Pk, b oy 7rciREShICELSHEOMARESROERFIEN, 2 —Ev I TciREShIB LI
Va v Vs onNTOWREZROBEFICOVWTIE Fig. 4 IRL7c. 24 —E v/ TRES NIV 2
Va uNTOBIEIZ VN, 24— Y I THEL OiENEREs NI EORIZE, P Ty TRET
bELEHEE LD B, £ LEEOIRZEROMTFIE, 4 TIC Fig. 31T/RLTHEDT, LIFT
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Fig. 3-4. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the
females of two species (D. simulans and D. melanogaster) collected with traps.

BEHICRA 4 —EY I OATIRES N 10 IR -> T2 O MR OBETFIT>WTHEL 2.
RAUNCERIOB ETETH % Se. pallida DMHASIIRITOWTEZ THI. Fig 4-1 © 2 ERHITREN
TWVWB LI, oG, ZFIIFFILZ OFEEPRESNLTVT, LrdbzDdbo—ikid 12 A
1 HOBEATHEMMAREIREEICH 5. 2 LT, MEADEZL 1, 2 HICIIEARES R LD
3H”S 4 Bt Z DEORYIOERIEH 21T > TOAD TR\ EEZ OND, D%, At
DOFHTH 2 ZDOFEDH 1 (G) B5 Hr o 6 HEIZh I THN S, 7H» 5 8 JIbBIRES
N2 FHEMEADS, = DEDOHE 2 1 (Gy) D, EIULL T E A 1 RO YIMEE L v
IhoEFE2HREEZZE, ToOFE2MHROMER, 8§ AN 5 9 FITh i CUNEA S E S B EHLE)
2T, 3R (Gy) 10 A2 S 12 HicHiR4 %, 2L T, CoF3HRRBEATFTHREISHVH
WIEEE LS AL BETAABRIL TS LI TH S, 11 Hr S 1 HORICR SN 2 EINE % H>
fEAR L, 53 HRO—EBBR P SAFOLET THINEAFESE TV E00, FH2HROASE
DIEDIPIE->ED LISWA, H3ERNBHR L T3 EdhiE, 1 D52 HIcRSh 2 FAEMREKE,
FREDL-TVTS, FaREL LA BT ENTES. £ LT, OB LB, 5 A0
56 AEOE 1 HRE2AAH LTV b0 EEbNE, WFNICLTH, BEATHAAIIEEZFESM
Easniz, 2 AEP SIIROFEN R O NN T5E0H T &, BESEAN TV S XD HERE
JLEBHRFEORE RS S, COMBAFTOEEEHNZIT->-TVALEEATLVDTERVLEASS
R

DX DT Se. pallida DEFITH T 2 HEOEIHIC OV, HWBE L WEABZ VA, o
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Fig. 3-5. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the
females of two species (D. curviceps and D. immigrans) collected with traps.

(3, g OALRT T b 3R EZ BT L, BRICEREMERP D s I EpREshTV S
(Toda & Kimura, 1978). < O&EDOHTIZ, Se. pallida DEEDS, [EL —HICTIEA S 27 0 —N—#k
DEHEETAHNBEL, JESDEHL TLE S D EEICREMEEI Db EELONTH
%, L»L, BETE, EFICZNE TS pallida PRESNTOER_IZEY, ZOFHOEH®
MRS LA BRI CRAA — BV JHEEZIT->Th, JOMEOMEEIHECHREShE I Lidi L,
WA E BbN AL 3 EASFRESRIT V. -7, BEETRILIRTOESERL, B
FICERENOMMOEE~NEESEL TV B LIFER SN -

—7%, COEOREHEOEESR (5 1,600 m) I8 2 HRZROBTE2R S &L, TTTEPE
DEIMROAEIERSELNTVEY, TALL 8 AT AHNLE 2 RO -7 B—FREL, 2
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Fig. 3-6. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the
females of two species (D. bizonata and D. annulipes) collected with traps.

BOHRRZROMT LIS &, TolsRiIcLTws (BIFf, 2000).

O &S BMHARROBET» SHIMd 5 &, BFICEET S Se pallida 13, —EROEAEZEK L TE
FiLEHI~NEE L COAAREHNE A SN b, 4%, 2EAOEV LT RVENTT, BEICI O
D% OEERP, FAEBARPFRES RIS, HEORERN S, LT, EFoGHI~OKE
HEZIHD, COMOEERES AT LS IcbNs. £ LT, & Lai~NOBE - 5
HMafTbnTcwa &N, 10 ALK 12 H SAFciciREsna[kE, EEAFNOMEKLE S
HEEFNOMEEOREEGHRME WS T &It 5.

K12, Sc. pallida &3T#E T, R3O EHIOE T TH % Se. elmoi OWARZROBEF 2~ TH I
(Fig. 4-1). AI0l0i#E %18 UC, Sc. elmoi DAIEINEZFOEAKIL, 8 H2 5 9 HichiF T—lk
bEREINIS o727, Fig 4-1 HOYIWd 5 &, TOMIEIEOERR A% > T0bE LI
HA 5 (10 Hip o 12 HiclRE s A MAD R 2 T, 1 A2 5 2 H oA EAHE 3 A0,
L L, Sc elmoi 1%, HEGHT-CMOHIE ORI 5F Z ML, S pallida E[FIU X 555414k
HoiEhzksagetbELoNns. T LT REHROGHITE, »2EEFEE ->7HD S
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Fig. 3-7. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the
females of five species (D. angularis, D. brachynephros, D. sternopleuralis, D. repletoides and D.
busckii) collected with traps.
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Fig. 4-1. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the
females of four species (Sc. elmoi, Sc. pallida, Sc. graminum and Leuco. orientalis) collected with net
sweeping.
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Fig. 4-2. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the
females of six species (Myco. gratiosa, D. oshimai, Lio. aerea, Myco. basalis, Hirto. okadomei and

Leuco. maculata) collected with net sweeping.
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Fig. 5. Drosophilid flies photographed in the Imperial Palace grounds (A: A. okadai, B: Leuco.
maculata, C: Hirtodro. okadomei, D: D. suzukii, E: D. immigrans, F and G: Sc. elmoi or Sc. pallida
captured by Dictyna foliicola, and H: Myco. gratiosa).
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Summary

Thanks to the courtesy of the Imperial Household Agency and the National Science Museum, Tokyo, a
faunal and ecological survey in the Imperial Palace grounds, Tokyo, reopened in April 2000, and this survey
had been continued to October 2005.

In this report, a revised list of the drosophilid flies recorded in the Imperial Palace grounds was made in
Appendix, and seasonal change of drosophilid assemblage and adult age structure of the common
drosophilid species in the Imperial Palace grounds were revealed.

Drosophilid flies were sampled at the Fukiage Gardens in the Imperial Palace grounds using eight
retainer traps operated continuously between 15 January 2001 and 14 March 2002, and 45 drosophilid
species were collected (Table 1). Four traps were set vertically from the canopy layer to the ground in an
evergreen broad-leaved forest (I), but other four traps were also set vertically in a deciduous broad-leaved
forest (II). The heights of each trap were shown in below.

Trap A: 13.5m at I and II (set in a canopy), Trap B: 9.5 m at I but 8.0 m at IT (set in the lower part of
a tree canopy or in a canopy of a subarboreal tree), Trap C: 4.5 m at I but 4.0 m at II (set in a shrub layer),
and Trap D: Om at I and II (set on the ground directly).

Trap collections were supplemented by collections using an insect net and a sucking pipe. Sweeping
collections were mainly made in the Fukiage Gardens and around the Biological Laboratory of the Imperial
Household once in a month during the survey period (from April 2000 to October 2005), though all kinds
of collections were discontinued between May and July in 2000. Sweeping collections were actively done
at various points, e.g. in a shelter of a small cliff near waterside, on decaying leaves and stems of the
herbaceous plants, at the grassland, around the various fungi, on the surface of the tree trunk, on the fallen
trees, around the head and so on. As a result of these sweeping collections, a total of 89 drosophilid species
were collected (Table 2).

All drosophilid specimens collected in the present survey were identified to the species, and all females
were dissected to check ovarian stages.

A total of 77 drosophilid species had been found in the Imperial Palace grounds throughout the previous
survey carried out from April 1998 to December 1999 (Beppu, 2000). In addition to these species, 23
species were newly collected in the present survey, so that a total number of drosophilid species collected
in the Imperial Palace grounds reached hundred. However, Stegana sp. (one female specimen) collected
in the previous survey seems to be a female of Stegana kanmiyai or St. scutellata collected in the present
survey. Therefore, 99 drosophilid species will be distributed in the Imperial Palace grounds. Species newly
collected in this survey were listed below.

Drosophilidae
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Steganinae
Steganini
*1. Stegana (Steganina) kanmiyai Okada et Sidorenko, 1992
2. St (St.) scutellata de Meijere, 1911
*3.  Amiota (Amiota) clavata Okada, 1971
4. A. (A.) dispina Okada, 1960
5. A. (A.) onchopyga Nishiharu, 1979
Leucophengini
6. Leucophenga (Leucophenga) bellula (Bergroth, 1894)
7. Leuco. (L.) concilia Okada, 1956
*8. Leuco. (L.) sp. 1
*9. Leuco. (L.) sp. 2

*10. Leuco. (L.) japonica Sidorenko, 1991

*11.  Leuco. (L.) quadripuctata (de Meijere, 1908)

*12. Leuco. (L.) saigusai Okada, 1968
Drosophilinae

Drosophilini

*13.  Phorticella (Phorticella) htunmaungi Soe Wynn, Toda et Peng, 1990

14. Chymomyza costata (Zetterstedt, 1838)
*15. Chy. japonica Okada, 1956

16. Chy. obscuroides Okada, 1976
*17. Scaptomyza (Scaptomyza) clavata Okada, 1973
18. Hirtodrosophila elliptosa (Okada, 1974)
*19. Hirto. ikedai (Toda, 1989)

20. Hirto. nokogiri (Okada, 1956)

21. Lordiphosa kurokawai (Okada, 1971)

22. Lordi. tenuicauda (Okada, 1956)

*23. Drosophila (Sophophora) bipectinata Duda, 1923

Twelve species shown above with an asterisk (St. kanmiyai, A. clavata, Leuco. sp. 1, Leuco. sp. 2, Leuco.
Japonica, Leuco. quadripunctata, Leuco. saigusai, Phorti. htunmaungi, Chy. japonica, Sc. clavata, Hirto.
ikedai and D. bipectinata) have not been recorded in Tokyo until now (Okada, 1988; Mitsui, 1993; Beppu,
2000, 2005).

Of these 12 species, distribution areas of Phorti. htunmaungi and D. bipectinata have been restricted to
the more southern areas than Iriomote Island and Amami Islands, respectively (Toda, per. comm.). Result
of the present survey reveals that the northern limit of the distribution area of these two species moved to
the far northern district.

With the addition of these 12 species, the total number of drosophilid species known in Tokyo (not
including the Bonin Islands) has reached 138 (not including Drosophila “triangulate” which was described
as a forma of D. sexvittata by Okada in 1967). Since 99 drosophilid species are distributed in the Imperial
Palace grounds, about 72% of the drosophilid species recorded in Tokyo were found in this place. This
means that there are various microenvironments necessary for drosophilid life in the Imperial Palace
grounds

Number of drosophilid specimens conspicuously decreased in mid-summer (Fig. 1). Judging from
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collection records in other areas, especially at highlands (Beppu, 1984, 1985, 1986a, b), mid-summer
decrease of the number of drosophilid individuals in this place will be attributed to the migration and/or
dispersion of many common drosophilid species to highlands.

Monthly vertical microdistribution patterns of 22 drosophilid species were shown in Fig. 2. Most of the
species of the drosophilid flies showed a similar vertical microdistribution pattern in both an evergreen
broad-leaved forest and a deciduous broad-leaved forest. However, this pattern of some drosophilid species
(D. annulipes, D. rufa, D. simulans, D. lutescens and A. okadai etc.) is different in these two kinds of forests.

Although many drosophilid species migrated or dispersed to highlands from the Imperial Palace grounds
in mid-summer, species staying in the Imperial Palace grounds in mid-summer didn’t change their vertical
microdistribution patterns even in this season.

In winter, the canopy layer had disappeared in the deciduous broad-leaved forest, so that few (or a few)
individuals of the drosophilid flies were collected in the canopy layer. However, many individuals were
collected at the lowest trap in this forest in winter. Such a tendency was also seen in the evergreen
broad-leaved forest where most parts remained of the canopy layer even in winter. Therefore, vertical
microdistribution pattern of each drosophilid species is affected by not only forest structure but other
ecological factors.

Judging from annual change of the number of drosophilid individuals, the number of drosophilid species
and vertical microdistribution patterns, four ecologically different drosophilid assemblages were discrimi-

» <

nated in the Imperial Palace grounds: “an assemblage from spring to early summer,” “a mid-summer

@

assemblage,” “an assemblage from late summer to early winter,” and “a mid-winter assemblage.”

Seasonal changes of adult age structure of 22 drosophilid species collected with eight traps were shown
in Fig. 3. Of these species, five species (D. lutescens, D. simulans, D. curviceps D. immigrans and D.
repletoides) didn’t enter reproductive diapause even in mid-winter, because many females had mature
ovaries in December.

On the other hand, seven species (D. pulchrella, D. unipectinata, D. bifasciata, D. rufa, D. bizonata, D.
annulipes and D. busckii) seemed to enter reproductive diapause in winter, because all females of these
species collected in some period between December and March had immature ovaries. In addition to these
seven species, two other species (D. suzukii and D. ficusphila) also showed a similar pattern of adult age
structure, but some females of these two species had mature ovaries in December. Therefore, reproduction
of these two species in winter would be undeniable.

No or few individuals of eight species (D. brachynephros, D. angularis, D. sternopleuralis, D. melanogas-
ter, A. okadai, A. magna, Sc. subtilis and Sc. coracina) were collected between January and March. Since
all females of three species (D. brachynephros, D. angularis and D. sternopleuralis) had immature ovaries in
late autumn or early winter, these three species enter the reproductive diapause and spend winter at a
wintering place. On the other hand, females of D. melanogaster had mature ovaries even in winter, so that
this species didn’t enter the reproductive diapause in winter. Remaining four species (4. okadai, A. magna,
Sc. subtilis and Sc. coracina) seemed to enter the reproductive diapause in winter judging from the ovarian
stage of females. However, number of individuals conspicuously increased in April, and most of the females
collected in this month had mature ovaries. Females of these species may develop their ovaries at a
wintering place between December and February (or March).

Next, voltinism of each drosophilid species was inferred from the appearance of females with immature
ovaries. Females of the most of the species started to develop their ovaries in March, April or May, and

number of individuals conspicuously increased in April. Their offspring (the first generation of the year,
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G)) appeared in June or July. Females of G; soon developed their ovaries, and their offspring (the second
generation, G;) appeared in October or November (G, of some species seemed to appear in August. In this
case, females appearing in October or November would be the third generation, G3). G, of some species
seemed to enter reproductive diapause in November, but G, of other species seemed to reproduce one more
generation, namely the third generation (G;) appearing in December. Therefore, most of the common
drosophilid species will spend three or two generations per year in the Imperial Palace grounds. If the
females appearing in August were G, such drosophilid species would spend three or four generations in a
year.

Since some drosophilid species migrated or dispersed to highlands in mid-summer, a part of the autumn
population of these species is consisted of individuals migrating from highlands.

Seasonal change of adult age structure of the common drosophilid species collected with sweeping was
shown in Fig. 4. Judging from annual change of adult age structure, G of the two species (Sc. pallida and
Sc. elmoi ) appeared in May and June. After July number of specimens of these two species conspicuously
decreased, so that it was not clear whether females having immature ovaries collected in mid-summer were
G, or G,. However, these two species seemed to produce two more generations during autumn and winter
(the second or third generation appeared in November, and the third or fourth generation was found in
January or February). Therefore, these two species seem to spend three or four generations in a year in the
Imperial Palace grounds. On the other hand, many individuals of Sc. pallida (some individuals of Sc.
elmoi) were collected at highlands in mid-summer. This phenomenon means that these two species disperse
many individuals to highlands in mid-summer.

Scaptomyza graminum seemed to migrate to highlands in summer, because no specimens were collected
in mid-summer. This species bred in the Imperial Palace grounds in winter, and G, appearing between
February and April seemed to migrate to highlands in early summer. On the other hand, individuals of this
species collected in November seemed to be immigrants from highlands.

Voltinism of other seven species which were common in sweeping collections was not clear, because few
specimens were collected in some period. However, two or three generations will be spent in a year judging
from annual change of adult age structure.

Finally, eight drosophilid photos taken in this survey were shown in Fig. 5.
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Appendix. A revised list of the drosophilid flies recorded in the Imperial Palace grounds.

Six species (Nos. 1, 14, 21, 22, 41 and 57) without Japanese name.

Drosophilidae (¥ 2 7 ¥ 3 v /N1f})

&

0 XN W

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23

24.
25.
26.
217.
28.

Steganinae (7 7' b ¥ 2 v ¥ a woNTHiRD

Steganini (1 7'k ¥ 3 ¥ ¥ 3 9/NTHR)

Stegana (¥ a7 Y3 v/NIT®)

. Stegana (Steganina) kanmiyai Okada et Sidorenko, 1992
S. (S.) scutellata de Meijere, 1911 (Y ¥ A T ¥ a v Vg u/NT)

Amiota (A <= b1 @)
Amiota (Amiota) acuta Okada, 1956 (b X M7 A < hA)
A. (A.) clavata Okada, 1971 (2 KU A< b A)
A. (A.) dispina Okada, 1960 (7 ¥ 4 x < A1)
A. (A.) furcata Okada, 1971 (Y /XA X< kA1)
A. (A.) onchopyga Nishiharu, 1979 (\N\FH ¥ A< A1)
A. (Phortica) magana Okada, 1960 (A 4<% 52 < A1)
A. (P.) okadai (%75 A< A1)
Leucophengini (T A% ¥ a7 ¥ a w/NThR)

Leucophenga (2 /7% ¥ aw Vs v/ NT®)
Leucophenga (Leucophenga.) acutipollinosa Okada, 1987 (b #') 3 A% v a9 Vg 7/3¥1)
Leuco. (L.) angusta Okada, 1956 (7 034 % ¥ a9 Vg 7/31)
Leuco. (L.) bellula (Bergroth, 1894) (NS E v I H % ¥ 37V g v/NT)
Leuco. (L.) concilia Okada, 1956 (Y <4 % aHx v a v Vg v/ 1)
L.euco (L.) japonica Sidorenko, 1991
Leuco. (L.) maculata (Dufour, 1839) (£ v a#x ¥ a v Vg v/ 1)
Leuco. (L.) orientalis Lin et Wheeler, 1972 (V / I3 H % ¥ a7 Y 3 7/31)
Leuco. (L.) ornata Wheeler, 1959 (A %) aHx v a7 Y3 7/81)
Leuco. (L.) quadripunctata (de Meijere, 1908) (Y E VI H KXV a3 v Vg U/NT)
Leuco. (L.) saigusai Okada, 1968 (44 7% I H X v a3 v Y3 v/31)
Leuco. (L.) subpollinosa de Meijere, 1914 (LAF 7O H XY a7 Y a3 7/31)
Leuco. (L.) sp. 1
Leuco. (L.) sp. 2

Paraleucophenga (YO H* ¥ a9 Y a3 U/NIE)
. Paraleucophenga invicta (Walker, 1857) (Yo% v a9 ¥ g 7/x1)
Drosophilinae (¥ 2 ¥ ¥ 3 v Nz dfif})
Microdrosophilini (4 b & X ¥ a9 Y3 v/NTR)

Microdrosophila (+ F b A ¥ a9 Y a v/ NT|E)
Microdrosophila (Microdrosophila) maculata Okada, 1960 (7 bH ¥ ¥ a v Vg v/N1)
Micro. (M.) pseudopleurolineata Okada, 1968 (=t 4 K1) 3 ¥ a9 Y g v/NT)
Micro. (M.) purpurata Okada, 1956 (X FE X ¥ 37 Y g 9/¥1)
Micro. (Oxystyloptera) matsudairai Okada, 1960 (/NI B E Y 3 v Y5 v/NT)
Micro. (Oxy.) urashimae Okada, 1960 (7 5 v < ¥ 39 Y3 v/N1)
Hypselothyrini (7 ) 7% ¥ a9 Y a v/N1)

Liodrosophila (£ %' /1% a9 Y a3 w/NI[E)
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40.
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49.

50.
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53.
54.
55.
56.
57.
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Liodrosophila aerea Okada, 1956 (JV) €% H ¥ a9 Y g v/31)
Colocasiomyini (7 7 X4 €Y 37 ¥V g U/NTfR)
Nesiodrosophila (N 5’4 ¥ 2w Y a v/NT]g)
Nesiodrosophila delicata Nishiharu, 1981 (& b4 ¥ a v Y g v/N1)
Dettopsomyini (¥ ) /X% ¥ 37 ¥ g v/NTfR)
Mycodrosophila (¥ / 3 3w Y 3 v/N1|8)
Mycodrosophila basalis Okada, 1956 (% 7 0¥/ 3 ¥ a9 Y5 9/N1)
Myco. erecta Okada, 1968 (F 1) v~<F/ 3 ¥ 39 V5 9/N1)
Myco. gratiosa (de Meijere, 1911) (/7 v+ / 3 v a9 Y 3 9/31)
Myco. palmata Okada, 1956 (74 ¥+ /3 v 39 Vg v/N1)
Myco. planipalpis Kang, Lee et Bahng, 1966 (¥)V b+ / 3 39V 53 9/31)
Myco. poecilogastra (Loew, 1874) (£ v+ / a3v 39 Vg 9/31)
Styloptera (& /XY a9 Y 3 9/NTE)
Styloptera nishiharui Okada, 1982 (=¥ /N)Lk /N g9 Vg 7/NT)
Dettopsomyia (¥)/S% ¥ 2w Y3 v/NTIE)
Dettopsomyia nigrovittata (Malloch, 1924) (¥ ) /X% ¥ a9 ¥V g 9y/N1)
Paramycodrosophila (5% ¥ a9 Y a v/NITE)
Paramycodrosophila nakamurai Okada, 1973 (Y < b 54> a9 Vg v/31)
Drosophilini (¥ 2 ¥ ¥ 3 /N1 i)
Collessia (12X v a9 ¥Yau/NT|E)
Collessia kirishimana (okada, 1967) (E X h 2 I ¥ 39 Vg v/ 1)
Phorticella (¥ V7Y awYavNT®)
Phorticella (Phorticella) htunmaungi Soe Winn, Toda et Peng, 1990
Chymomyza (/~¥') ¥ a7 ¥ a U/NTIR)
Chymomyza costata (Zetterstedt, 1838) (v T/ oy ) v g Y gusNT)
Chy. japonica Okada, 1956 (Y < kY1) v g9 Vg 7/31)
Chy. obscuroides Okada, 1976 (R A A o/ "y ) v g9 Vg u/NT)
Scaptomyza (B A ¥ a9 YV a3 U/NITE)
Scaptomyza (Parascaptomyza) elmoi Takada, 1970 (3 F I I 7F b A v a9 Vg U/NT)
Scapto. (Parascapto.) pallida (Zetterstedt, 1847) (Z 7 F b A ¥ a9 Vg U/ 1)
Scapto. (Scaptomyza) clavata Okada, 1973 (B V¥ b X ¥ a9 Vg 9/NT)
Scapto. (Scapto.) graminum (Fallen, 1823) (F It XA v 3 v Vg U/ 1)
Scapto. (Scapto.) polygonia Okada, 1956 (¥ Tt X ¥ a9 Vg v/ 1)
Zaprionus (N7 7 V¥ a Y a v/NIE)
Zaprionus (Aprionus) grandis (Kikkawa et Peng, 1938) (437 n ¥ g v Vg v/ 1)
Scaptodrosophila (= A ¥ a9 Y 3 7/NT]&)
Scaptodrosophila coracina Kikkawa et Peng, 1938 (7 o>y ¥ v 3w Vg v/¥1)
Scaptodro. subtilis Kikkawa et Peng, 1938 (X Z/X%x v 3 9 Vg 7/¥T)
Hirtodrosophila (74 ¥ a7 ¥ a3 9/NT|F)
Hirtodrosophila elliptosa (Okada, 1974) (/N2 &Y ¥ aw Y g w/N1)
Hirto. fascipennis (Okada, 1967) (£ v 7 0¥ 39 Y3/ 1)
Hirto. histrioides (Okada et Kurokawa, 1957) (=t v 37 Y3 7/51)
Hirto. sexvittata (Okada, 1956) (AR Y ¥ 37 Y 3 7/81)
Hirto. ikedai (Toda, 1989)
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63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
71.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

Al H

Hirto. mediohispida (Okada, 1967) (k7' aF¥ 1) v a9 Vg 7/31)
Hirto. nokogiri (Okada, 1956) (/ I3 ¥V ¥ 37 Y gv/¥1)

Hirto. nudinokogiri (Okada, 1967) (¥ 51/ aF1) v a9 Vg v/ 1)
Hirto. okadomei (Okada, 1967) (A1 KA 7% v a9 Ygv/NT)

Lordiphosa (=t A ¥ a9 Yav/NTE)

Lordiphosa acutissima (Okada, 1956) (b 47 ¥ a9 Y5 9/N1)

Lordi. collinella (Okada, 1968) (#++ /7 0 v 3 Y 3 7/81)

Lordi. stackelbergi (Duda, 1935) (¥ < bk v a2 Y g u/NT)

Lordi. tenuicauda (Okada, 1956) (/X% ¥ 39 Y g 9/3N1)

Lordi. denticeps (Okada et Sasakawa, 1956) (b k) ¥ Xh v a v Vg v/N1)
Lordi. kurokawai (Okada, 1971) (Y F ¥ a v Y a3 v/N1)

Drosophila (¥ 37 ¥ a 7/NTg)

Drosophila (Sophophora) bifasciata Pomini, 1940 (7 ¥ A Y ¥ a9 ¥ g v/¥x)

SPObOUbDOUbDOUbUbUbDOUbDObDoOboUboUbbobbobbobbub

. (S.) oshimai Choo et Nakamura, 1973 (V/XF ¥ 39 Y3 w/N1)
. (S.) pulchrella Tan, Hsu et Sheng, 1949 (=% A U b Y v a9 v g v/NT)
. (S.) suzukii (Matsumura, 1934) (X7 b v a7 Y g 9/31)

(S.) unipectinata (Duda, 1924) (E b7 ¥ v a9 Y5 9/N1)

(S.) lutescens Okada, 1975 (F/"¥' ¥ a9 Y5 v/N1)

(S.) melanogaster Meigen, 1830 (¥4 0 v 37 Y 3 7/¥1)

(S.) simulans Sturtevant, 1919 (£ > Y ¥ a9 ¥ 3 w/x1)

(S.) ficusphila Kikkawa et Peng, 1938 (4 FF 7 v a v ¥ 3 v/ 1)

(S.) bipectinata Duda, 1923 (7 427 ¥ ¥ a9 Y 3 7/51)

(S.) auraria Peng, 1937 (A A YO Y39 Vg 9/ 1)

(S.) biauraria Bock et Wheeler, 1972 (YA A Yo v a v Vg v/N1)
(S.) rufa Kikkawa et Peng, 1938 (L F+ XY ¥ a9 Vg 7/31)

(S.) triauraria Bock et Wheeler, 1972 (/ NS hAYm v g Vg v/81)
(Drosophila) tsigana Burla et Gloor, 1952 (15 A ¥ a7 Y 3 7/¥1)

(D.) lacertosa Okada, 1956 (b7 B v a7 Y g 7/31)

(D.) sordidula Kikkawa et Peng, 1938 (A4 /7 B ¥ a9 Ygv/N1)

(D.) hydei Sturtevant, 1921 (# 2 v 39 YV g v/ 1)

(D.) repletoides Hsu, 1943 (F/ ¥ a9 ¥ 3 9/ 1)

(D.) daruma Okada, 1956 (¥ )V<v a7 Y g 7/51)

(D.) angularis Okada, 1956 (E X k¥ v 37 Vg v/¥T)

(D.) brachynephros Okada, 1956 (FH LR v a3 Vg /L)

(D.) nigromaculata Kikkawa et Peng, 1938 (# A& v v 37 Vg v/¥1)
(D.) unispina Okada, 1956 (17 fK¥ ¥ a9 Vg v/N1)

(D.) orientacea Grimaldi, James et Jaenike, 1992 (7 €<% ¥ 3w ¥V 3 U/¥1)
(D.) bizonata Kikkawa et Peng, 1938 (7 ¥ A v 32 Vg v/¥1)

(D.) sternopleuralis Okada et Kurokawa, 1957 (¥ #'¥ <v¥a v Y g v/NT)
(D.) albomicans Duda, 1924 (7 /1 ¥ a9 ¥ g 7/NT)

(D.) annulipes Duda, 1924 (¥ v %5 v a7 Y 3 7/851)

. (D.) curviceps Okada et Kurokawa, 1957 (v +4 ¥ a9 Y3 v/31)

(D.) immigrans Sturtevant, 1921 (A4 > a9 V3 v/31)

. (Dorsilopha) busckii Coquillett, 1901 (ka2 V&Y ¥ a v Y g v/NT)



