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Butterfly fauna in the campus of Faculty of Horticulture of Chiba University
in Matsudo, Chiba prefecture and comparison among other neighboring coppices
in the northwestern area of Chiba prefecture
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Abstract

Butterfly fauna were surveyed from 2000 to 2002 in northwestern area of Chiba prefecture in
southern Kanto plain. To evaluate the effect of human disturbance or landscape utilization on the
butterfly communities, observations were conducted through years at the campus of Faculty of Hor-
ticulture, Chiba University in Matsudo, Chiba prefecture (site Engei), urban park in the city (site

" Sendabori) and residential deciduous forest in Tsuchiura city, Ibaraki prefecture (site Otto). Mowing
or landscape manipulation was operated in forest and grassland area and in forest edge in Engei and
Sendabori, respectively. In Otto, though neibouring forests were exploited by house building, no di-
rect manipulation was operated inside the observation forest. The degrees of human impacts of land—
use on sites were Engei>Sendabori>Otto. Degrading patterns of butterfly communities and ecologi-
cal characteristics of species disappearance in the region were clarified by comparing our census
data and survey records since 1990 from the neighboring sites.

Total 33, 46 and 46 butterfly species were observed at site Engei, Sendabori and Otto during sur-
veys, respectively. Many forest species, including univoltine and oligophagous (seasonal and habitat
specialist), inhabited in Sendabori and Otto but few in Engei. Meanwhile, grassland species, including
many multivoltine and polyphagous species (seasonal and habitat generalist), were abundant in
Engei and Sendabori but few in Otto. Frequencies of the observed of the species varied among sites.
In Sendabori, the numbers of forest edge species, e.g. Daimio tethys, were fluctuated during observa-
tion, whereas in Engei both forest and grassland species, e.g. Papilio bianor and Papilio machaon, fluc-
tuated. In Otto, though grassland species were less abundant, many forest, seasonal and habitat spe-
cialists were observed. These results suggested that human impact, e.g. mowing, might be affect the
stabilities of annual occurrence of butterfly species, and therefore many seasonal and habitat special-
ists were eliminated from the Matsudo area.

Comparison study among the butterfly communities in the northwestern area of Chiba prefecture

indicated that many species were degrading from urban area. Twenty—four species listed in the Red
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Data (RD) in Chiba prefecture, were recorded from 1990 to 2002 from the region, while 17 species

were confirmed from the comparing sites. These species tended to be confirmed in their habitats be-

cause observation frequencies were limited among the sites. Therefore they seemingly showed de-

clining in this region. However, several generalist species, unlisted in the Red Data, e.g. Limenitis

camilla and Ypthima argus, exhibited same patterns of the RD species. However, the factors of their

degradation were not clear.
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£3  2000—2002%FE TP TOEBE=F ) ¥ b m (BEZEZEES, TEIE, 2F7) TOF a VEOBIEHEE " & AW

BSHE (Mean+SE)® CV (SD/Mean) L3
= T B z F : EZx  FEE ZF Kt bt EREREC

1 Pseudozizeeria maha Y=< F¥ V3 0.78+0.03  0.73+0.03  0.11%0.03 0.069  0.063  0.454 (o] M G
2 Artogeia rapage EV YO F a3y 0.51+0.06 0.53£0.05 0.09+0.03 0.220  0.149  0.616 P M G
3 Papilio protenor 7 QT 7'/ 0.51£0.03  0.47=0.08  0.44%0.02 0.100 0.282  0.059 P 2 F
4 Anogeia melete A7 70 0¥F a7y . 0.48%0.05ab 0.66+0.05a 0.32+0.06b p<0.05 0.195 0.122 0. 354 P M F
5 Graphium sarpedon T4 AT T 4N 0.48+0.02  0.51+0.05  0.09%0.02 0.066 0.165  0.319 P M F
6 Polygonia c~aureus ¥ % 7/ 0.43+0.05ab 0.68+0.02a 0.14x0.03b p<0.05 0.195 0.061  0.420 0 M G
T Celastrina argiolus W) ¥ V'3 0.42+0.07 0.50%0.09 0.29%0.09 0.294 0.318 0.515 P M F
8 Papilio machaon %7 7' 0.39+£0.08  0.50+0.02  0.10%0.00 0.352a 0.078b 0.040b p<0.05 P M G
9 Papilio xuthus 7 7'\ 4 0.36+0.06 0.45+0.07 0.08+0.03 . 0.292 0.271 0.619 P M F
10 Curets acuta D 7¥ /¥ V3 0.30+0.08  0.64=0.07  0.22+0.03 0.468  0.185  0.225 P M F
11 Potanthus flavum ¥ ¥ 7t+%Y 0.29+0.05  0.24%0.07  0.13%0.06 0.303  0.487  0.733 P M G
12 Pornara guttata A FE7J+t+tY 0.29+0.01 0.300.04 0.10+0.04 0.077 0.225 0.677 P M G
13 Lethe sicels ©ho'Fav 0.27+0.05 0.27£0.03 0.35+0.02 0.294 0.190 0.103 P 2 F
14 Hestina japonica I ¥ 7Fav 0.23+0.06  0.31+0.01  0.09%0.03 0.478a 0.029b 0.614a p<0.05 O M F
15 Lampides boeticus 77 F IV V3 0.23+0.05ab 0.32+0.01a 0.01+0.01b p<0.05 0.346 0.063 1.732 P M G
16 Atrophaneura alcinou ¥ % A7 74N 0.19%0.10 0.04+0.03 0.03+0.01 0.878a 1.085ab 0.475b p<0.05 O M F
17 Pelopidas mathias ¥ % /33t +1) 0.19£0.03ab 0.27+0.01a 0.04%0.02b p<0.05 0.24%9ab 0.088a 0.936b p<0.05 P M G
18 Neope goschkevitschii 4% b ¥ ¥ e hy 0.16+0.02  0.35+0.04  0.28%0.01 0.253  0.187  0.040 P 2 F
19 Daimio tethys %4 2 a vtk 0.14+0.08  0.19+0.05  0.36%0.01 1.019a 0.462a 0.033b p<0.05 O M F
20 Narathura japonica h 7% F T3 0.12£0.02a 0.50%£0.09b 0.18%£0.03a p<0.05 0.221 0.313 0.324 P M F
21 Eurema hecabe *F 3% 0.08+0.02a 0.31x0.04b 0.21£0.042b p<0.05 0.399  0.203  0.341 P M F
22 Mycaless francsca 2V %/ A 0.06+0.03  0.24%0.05 0.31+0.02 0.927  0.341  0.123 0 M. F
23 Papilio dehaanii 517 AT 7' 0.05%0.03 0.08+0.01 0.09+0.08 1.276a 0.225b 1.507a p<0.05 O 2 F
24 Libythea celts 7~ 7 Fa % 0.03+£0.01  0.03+0.02  0.01+0.01 0.886  1.046  1.732 0 2 F
25 Anthochars scolymus V¥ F a vy ) 0.01+0.01a 0.11+0.02b 0.06+0.01ab p<0.05 1.732  0.392  0.241 P 1 G
26 Neptis sappho T1I R Y 0.01£0.0ta 0.04£0.03ab 0.31£0.02b p<0.05 1.732 1157 0.111 ™ P M F
27 Kanska canace W'} ¥ 71 0.01£0.01a 0.170.01b 0.08£0.02ab p<0.05 1.732 =~ 0.109 — P M F
28 Mycaless gotama ¥ X % /X 0.01%0.01 0.35%0.04 0.30%0.04 1.732 0. 206 0.210 P M F
29 Lycaena phlaeas =373 0.27+0.03ab 0.600.09a —b p<0.05 0.202  0.145 — (o] M G
30 Everes argiades J/NA YV 3 0.09+0.06ab 0.43+0.07a —b p<0.05 1.171 0.272 — P M G
31 Cynthia cardui ¥ AT AZ TN 0.09+0.03ab 0.20+0.03a —b p<0.05  0.497 0.215 —_ P M G
32 Colias erate € ¥F 3" 0.06+0.01ab 0.17+0.02a —b p<0.05 0.267  0.243 — P M G
33 Vanessa indica 7H 5 TN 0.05+0.04  0.09%0.05 — 1.335  1.096 — P M G
34 Melanits phedima 2103 /3Fav * 0.04+0.02  0.03%0.01 —  0.866  0.400 6] M F
35 Taraka hamada T4 Y Y T3 —a 0.22+0.02ab 0.37£0.02b p<0.05 — 0.158  0.093 0 M F
36 Thoressa varia IF %754t —a 0.16+0.01b 0.13+0.03ab p<0.05 — 0.089  0.382 P M F
37 Antigius attilia I XA OQAFTHIY3 - 0.13%0.02 0.05+0.04 - 0.330 1.339 0 1 F
38 Neozephyrus taxila 3 ¥V ¥ V3 — 0.13%0.02 0.06+0.03 — 0.330  0.897 0 1 F
39 Japonica lutea T H YV 3 — 0.03+0.02  0.02%0.02 — 0.958 1.732 o 1 F
40 Argynns paphia I FYkaJEr — 0.02£0.02 0.05+0.00 — 1732 0.040 0 1 F
41 Narathura benzalus h 7% ¥ VN4 — 0.02+0.01 0.01£0.01 —  0.872 1732 0 M F
42 Rapala arata + 57V T3 — 0.01+0.01 0.01+0.01 — 1732 1732 P 2 F
43 Nymphals xanthomelas 4 F¥F a7y — 0.01+0.01  0.02%0.02 —  L732 L7132 P 1 F
44 Apatura metis ThTHF — 0.40%0.01 — p<0.05 —  0.063 — P M F
45 Leptalina unicolor ¥V A FEY 7+ — 0.13+0.04 - p<0.05 — 04N — 0 M G
46 Pelopidas jansonis Y <F ¥/ \FZttY - 0.01+0.01 — — 1732 — 0] 2 G
47 Ypthima argus ¥ A5 FITVY /A — * 0.15+0.04 p<0.05 - — 0.411 P M F
48 Favonius orientalis 44+ I F) ¥ ¥ 3 : — * 0.03£0.00 p<0.05 — —  0.040 0 1 F
49 Limenits camilla 4 FE€¥JFay = — 0.23£0.06 p<0.05 — —  0.461 (0] M F
50 Artopoetes pryeri 77 IXY TV 3 - — 0.06+0.02  p<0.05 - —  0.625 o 1 F
51 Polytrems pellucida **F ¥ /N4t — — 0.02+0.02 - - 1732 P 2 G
52 Japonica saepestriata 97T ITHAY VI — — 0.02%0.01 — —  0.867 0 1 F
53 Damora sagana A A7 3 EY — — 0.02+0.01 — — 0.867 0 1 F
54 Erynnis montanus Y7kt — — 0.01+0.01 — — 1732 0 1 F
55 Parantica sita TH¥<¥ 7 — * * — - - 6] M F
56 Argyronome ruslana AXVFX¥ VAV avEY — * — — - — ] 1 F
57 Argyreus hyperbius V70t av €y — * — - - - 0 M G
58 Papilio helenus € ¥ T 7'/ — * — - — — P M F
59 Minos dryas Y%/ XFav — * — — — — P 1 G

RESER (E=5) Y /PRESENLEOR) 33 46 45 BEELEFOHY 0 27 1 13F 40

REZES (1995F—2002F $ COMHZ SN EEEY) 34 53 47 P 228G 19

EPHEFEY (Mean=SD)' 28.7t4.0a 41.0£1.7b 38.73.2b M 38

—F3EMOE= Y I /PIBRE SN E, *BEED L CIMEIC L 519954 520026 E COMICHRERY H BT &

SRAEMBOBBER L BRAROSEIL, FhER) Y35 4 MY v 7 Tukeyt: & FHEMOS BHBREEIC L O #AT L7 (Zar, 1996).

ZEOARR MOV T, Kitahara and Fujii (1997) 128V, O&PixZzhZhik&% (Oligophagous) % H LAY (Polyphagous) THAHI L &R,
REOREMBITOV TR (1995) iCfEv, RPDL, 2, MEBZhERE L, 24, S4LtE M FH2EMLRETHHE, $23tHEOIOLEL) ThHsZEELOT.
RBOEFREICOVWTIZED (1988) I2HEVy, RPOEFRERSD G EFRFNFRERE (Grassland species) & F#ktt (Forest species) Tha L &RT.

"TukeyBZ & o THHTL, RZ2XBFEEREBMTENZV2L (0>0.05) 25T,
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£4 E=SY) VT 3IMFT000FEREICHER S NizF 3 DO ETFLIFE
g 3= T Bk z B 3 M RET

B/ (%) B (%) mH (%) s (%)

' % 0 10 29.4 21 42.0 20 4.4 72 45.8
P 24 70.6 29 58.0 25 55.6 32 54. 2

Total 34 100 50 100 45 100 59 100

it % 11t 2 5.9 9 18.0 12 26.7 13 22.0
21t 7 20.6 10 20.0 10 22.2 8 13.6

M(=23) 25 73.5 31 62.0 23 51.1 38 64.4

Total 34 100 50 100 45 100 59 100

EBRE HHEME 20 58.8 33 66.0 36 80.0 40 67.8
EEE 14 41.2 17 34.0 9 20.0 19 32.2

Total 34 100 50 100 45 100 59 100

EFRRSICOWTIIER 3 28,

—E=
o~ FELE
- ZF

Total

FHHERER/F

0 " I. 1 1
3R 4A 5R 6R 78R 8F 9AR 10A 1A

2000%EH 52002 F TOERAERTOF 3 7HD
AEHBSEROMR (HEIIEERE),

X1

DEBHE AR Dbt 21 TRER S Nz b o - A
PEELTREELTWA I EIRENT.
SEMOEMBIEHEOLEIEL, 6B CTHELMZE
FROLN (R3). HEROX Ty NIRE, Hig
REZHLYYyavT7rnesy43Iavtt) 3@EE
TESE, MO TFSFavh AT HFNZEE
LCHE, BEEMOF ¥y N2 EX ) RCEOBREHEE DR
NAKREL, TNHOMIZOVTIRALE TCORENR
FLTWAWE EATR SN,

FIERIZ BT B HMME & BRI OF M NBHE %
K 1RY. FEIBE A TIIHE MBI A58 A
EE—2 5B —INBOMBANY — V2R LIS, BE
TiE6, SAZE—2 L5 IIROFHERZRL,
HEREROME LB L Thad oz, EREEEIIVTI
DREHICB VT O ED SISO T TREDER L7223,
CFTOBERBIZE L Dhdoi.

TEEILEIPE’ & DR

19904E LAREIC TR IBLAI L Y R S h A F 3 vEHZ
KREOWNE LIS, HEL-&MROMERGRE AR
EMREHER2ERSICRLE. B8 VY ITHER
ToBEZFRHIORKBEMIE T T4 T (B=—TF
BE—RBER—CF) &, BE%850BICHV AT
EififTo4is (AE—TER—ME TR 138
BE2ASIIZIZEREICMNBELTEY, SEHORTFEHED
DONEIZHIM L 72 A5 7213ha, FHETH227ha,
Ti626ha, ARHETI568ha, Ti14, 008ha ; BAKEH
#ETER, http//www.toukeimaff.go.jp/shityoson). & ®
2EMEICNET SRE®BOF 3 YEOLBER, A
AR WEEBVWEENRD O (F3). 2L
T, 20004ELARRICHER S N-BOMRE, 19904 LLFE I FE
REINFEEEZMATERLGEETIE, 2L OXH
(15X P 12K ) CTHEDRGEIMZ =56 0LEE
BEPo7 (R6)., LAPAL 6 AEBMONEEFa Y
FO;BEERICIMEIZ 22 o7 (df=14, r=0.187,
p>0.05).

Hif (1973) &, A O BREE* RAENBER,
BAMEK, HHRHERDIEBICIESL, RBRETIC

BT AT avEORSETo . SEEERLATER

O L MRS AR T HF 3 VEBEOHBREIC L -
TWONRRgEh, BREY»LOHEED L 3ERF



ﬁ%-ﬁﬁi@%#%%Wk+$ﬁkﬁ%mﬁﬂé%aﬁﬁﬁ%tﬁ%&ﬁ£d<E%ﬁ%ﬁﬁWﬁ&

| FERERPE AFD)

2 FELIE ()
3iﬁmZﬁ/J,
4 BRFBHFH)
5 AT

RhblEos

M2 FAEBOAERLR.

K5 FHHEMRSHOEMREE (km)

B = TEHE RMRF M & 2 F W K
E - — — — — —
T B 4.5 — — — — —
&R 19.0 13.5 — T — —
A& 16.0 14.0 15.0 — — —
Z F 410 32.0  19.5  34.0 — —
WoOE 39.5 39.5  39.5  29.0  56.5 —

TAHRMRERIEICETI SN (R7). Bl X508

WHTORBKER, RNPEROREEREENS (IF

BT L IETOERES S b 00, TRELTHHIC
BOTHBWHED O OFBBEAE R L. SEOFHANM

&, CF - R - mRLARFRIEI YL ICLY,

BRE & TEBEIZAFEY Y FavibafEicty, T
BOR L BEZEMIIAAI FY I YIM 7T BoRAMEREIC X

A

E= FEIE REF ZF
O—0.812 ~O-0.909 O—788—0
o 0.797 O
O 0.701 0
o 0.801 o
E= T B oS R B
O—o0.812 ~O-0.863 O—0.901 ©
O 0.797 O
O— 0804 — O
O—0.755 ©

B3 FERLER,OKRAEER (A) LERERIL
B (B) 2 THOF a vEHEOEE.

%6 HALHIMoOFavHOLEE (O "

B = TEUE FREF M B 2 F W K

» E - 0.812 0.797 0.797 0.701  0.804
TESE  0.801 — 0.909 0.863 0.801 0.755

R%E  0.809  0.933 — 0.891 0.788  0.825

s M 0.809 0.876  0.895 — 0.868  0.901

Z = 0.708 0.810 0.838 0.871 — 0.818

i B 0.817  0.813  0.841  0.901  0.809 —

*|OF LELETHIZENEN20005ELED S ORERERL Y
H L 7o 36 BE & 19904F LR D FCER % 38N L 735 & D 3B RE%
R

DRyaEh, BHREITEEIC L S4ERBHEICED CHRH
MERICEVEZZH2 S FBEHERIEVWTE - i
& - MR TORNMEAREICR S SN,

EEESLUTEREL Y K¥—4 (RD) &, ZOMBO
ROERBOE SRR

RIEFFETFEERICLSF 3 YEHORDMIZIE, WA
LW, MG BEERMEA VA, £ LCEL
AT DIEERS SRS EARESATRD (B
¥4, http//www.env.go.jp/nature/redlistS). T+ 3 &
CHHBSE, A REZHELW), B (EEHRH
K, O (BR#LY), D (—RRHEEY) D520
SYrDb LI, MRAERSNLMETEE, 21T
A. EBHOBIHE L LEM R BROMERICS 55 ;
B. BRI X MM, £BMEDICHOILFE; C.
BB R ERBEORSE LW D. 4B,
BHBOBIPBLESNDHE, FBESNTWE (T
IR E R AR IR, 2000). &S M 0 IR AL T B
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FERZEAZFHEMBE H595

£7 FTERUEREHTOFa yHEOHEKERLE HE (1976) 12X 2 HRRER 5

IAVFav(IA-1B)
avNA(IA-TA)
FV €t (IA-1IB)
THIAFELT

TA kL)

FFHTHN(IA-TA)

A9 F¥FVAVesvEY(IA-IB)
Vx ) XFay
YSFITHIYIY

ZF - W - AR
I¥<EtY(IA-TA)
ARZOvayEY

Fa 7 =l
AFEYIFav(1A-TA)
Lx95+3IY %/ A(1A-1B)
A% F ¥ N2kt (IA-1B)

T B W

FHIFYYYI(IA-TA)*
bS5 73 YI(IA-IB)*
A F¥Fav(IA-IB)*
IFMYeavEY(IA-IB)*
aF ¥ Ni k1) (IA-IB)
X4 aFFHTTI
ThHAYISI

hoe 0 QR

B £

AFATHN(IA-TIB) *
za 74 (1 A-1B) *
W) &7 (1IA-1IB) *
Iv¥5Fav(IA-1B) %
THEFN(IA-IB) *
aVx /) A(IA-IB) *
¥43avet) (IA-1IB)*
ve*Fay(IA-1IB)*
TxaATTH Nk
IIAY %
EXAT ¥ A%

() PHSIZETE (1976) KX Z2ARBREREZELAL. —<HFOI,

I, DREhEThREK, BITE, MHMERZRL, APLBICRAIC

RVABWEENE RS EERT. *@4FERP T, FOREN FRHEIEY - BRHEEOFEHIKE V) 2RLAEERT (KR8 %

ZH).
20034 TBKE & b BESR S s (RN - A8, 2004).

TOERBRRLFBERZTET 5720, RDELLT
CERT S TOBREE MR VLR, AR OLEK
iTo7: (%8).

19907 520024 £ T FERILEH 2 513, BEIT
RDEDX v 4 FE v Vvt k&t TR ERDME 245 A
FERENTWEY, SO 6 #ah 517 RS
n7: (%8). FHAORDEHIE, B3 (05, v
(108), TEUE (E=2V vrmgf:E=5) 7
YA oG EEms 5 115, UTHE), F (8
9fE), WE (6%), MEF (3. 8f) THy, 7~
sAH (478) ZERENL 2PAPHRBEINLLZTTH-
7. 57 BHE (8H) IHEMPLKBREEHEERL L

BRI » OBSEENMEVERERL, 4IRS h
Lotz 77 CHE (8F) &, ARBTRICHE
ENBHDODOETERY S OFRMER L FHHEEEZRT DD
BEL, 1R ShWE»o/z. Sy 7D (47)
Wb BETRIMER &R A M &R L 25 RAERR
DIV, L2LRIED LIZFE oS
PSIECTIYIEDT V7 OHOBNEIAHBE TS 572,
LEORDEUANCTHTH» S OERERZ R TEL
LT ((8), *AZuavavtry (H=E TEIE, M
RETHEE), AFEVIFay, AFF v 3%t kY
(B%E, TERTHE), £4IFUIIVI, XU T
FIVr /X (BETHEK TEHECTIIHRELEOAR),



R - EPR  BIESEERHEN & TRRIIRIC BT A F 3 v EBE L BRI ED  BRREFEORA

%8 19904ELIMEOTEEIFE (+HEH, i) CORDEMOHMIMEE & RAEIN % RO SR

‘ RD BIRFE (FERER/BE8E) " TR S E A T
& % o — — (Rt RBEw FEd | .
_ Tv/ mE RS MRS ZF e R SnAR ' RLERH
FHRRDE
THIALFEYY A - - — — - = 0 P 4+ BT
vI¥veavEY A - - - - - - 0 ? + o+ T
yxrsu¥xFar , A — - — — — - 0 P+ W
FAYSELATLIVEY A — st SEHT — - — 0.33 + ++ :
7 AN Y B — — — — - - 0 P+t RETWH
wY kY B - - — — - = 0 P 44+ BEM,
LT
aYINR B — — — — — — 0 ? +++ AT
JEHICaTEY B — — — — — & 0.17 + 4+
NG AR PAY i )] B — 0.33 2@ — — — 0.33 o+ ++
VSIRYTIIYI B — — LB 1.00 — — 0.33 + +
ed FoFay B — 033 - 1" 0.33 — - 0.50 . + ++
Iv<tky B — — — 0.33 HBOTH % 0.50 + ++ .
IAYFay C — — — — — — 0 ? +++ PRI
FFHTHN C - — — — FH — 0.17 + ?
LT F C — 1.00 1%1* — BOTH — 0.50 - + +
YSFITHYYR C — — 161* 0.66 HWOTH 4 0.67 - ++
IFY YU C — 1.00 LB 1.00 H — 0.67 - +
IZ{UAFHYYI C — 1.00  AEH* . 0.66 i — 0.67 - +
X ) AFay C — 14* 141* — wBOTH % 0.67 - ++
THYYI C — 0.66  AEH*  0.33 i 4 0.83 - ++
I ESL L EED) D. — — — — — % 0.17 + -
THEYY T D — 149* SHH 141* - - 0.50 - ++
AR D — 0.33 — 0.33 HWHTH — 0.50 - ++
FUAFEYTREY® D — 1.00  A¥m* — BOTH — 0. 50 - ++
RDELA DR 2R L1
VIEFay 0.33 1.00  HEH*  1.00 E % 1.00 - +
a3IRY 0.33 0.66 HEEWEZE 1.00 R % 1.00 - +
BEXATy )R 0.33 1.00 HIBEER  1.00 H % 1.00 - +
WY FFN 0.33  1.00 A¥EER  1.00 N 4 1.00 - +
aF ¥ N HEEY — 1.00  HEEEERR  1.00 AE % 0.83 - -
= N — 1.00 ¥ 1.00 REH % 0.83 - +
EAYTFIVr A — 150*  HEEEER 1.00 E % 0.83 - +
IFYreavEY —  .0.33 180 1.00 ®WHTH 4 0.83 - ++
FAIFY YV — 1B AEE* 100 i & 0.83 - ++
AFEYIFay — — HEEEZE 1.00 B % 0. 67 - -
A F e ity — — 169 0.33 % % 0.67 - +
AZAyaeayvEy — — — 0.66 L] & 0.50 - +
A 4 0 1 1 0 0 0
B 8 0 2 3 3 1 2
C 8 0 5 5 4 7 3
D 4 0 3 2 2 2 1
RDF&E& T 24 0 1 11 9 10 6
RDFE + FBMEmE #E 4 21 22 21 22 18

BHETOF 3 T ORERRICOVTIE, B, FBIE, ZFREEZLOBEF—FICLY, ROV TERERSOBET— ¥ L S
$ (RIRF, 1991; FA, 2004 ; #hFH, 2004 ; Wi, 2002) kb, MEH, THERHTCOVTEZR (2001), fH (2002, 2003) DFELBECEHEH»
DY L7, *FE=2) U rHICRBHREIN ozl L2 RL, FHEOFHEICOWTIE, oo HREEho/ME (+++), ik
BHEDPEVE (++), 25K HELBEKEH LM (+) ITKHLZ. &b, EEE\%LL:I%Téﬁpiﬁﬁ%wﬁb:ouxfliﬁ*ﬁ]t L7-.

*BUH A RDAE.
HNE (2002) & DHRKEL .

IFYRavEY, aFrNREEY, T4V
(BETHEK), EAVY /X, TIIAY, VY FTN
(R CHRBEESE L CEY) TN, AR

ryavawEy, INYavEy, FFIFYITI,

FAF e A, FERLLATICBNTIZCT ¥
7 EDORDELL EOFRMEmZR L.

RDfE 7 & ICFRMIA 2R RO AEF R A2 X 4
IZEE L7, RDBE 1 ARV THRANED LAERAR
B wETHY, HICHEKEORETIRAL»DOFRE
ARBDS D (11etE 21et) »edko 6 HLit
w7z, —7, RDELACOIRMM %R $EEIC
i, EEMETRLBA D R0 DD o 728,



TRAFEEFBEMAE 85595

RDF&

15

D%t
"2k
U4k

10

B =
BMERZETRTIE

B

ﬁﬁﬁ‘mﬁﬁlﬁﬁﬁ‘mﬁﬁ
FRMIE BERME

B4 FHEERDELET ) OFEBMEMZRIEED
AT A

C=NWhHLWU

FRARPERE (RIS e o 72
z B

B HBAOF 3 1EH
SEEHIICHES DR E T B BN R FEIC K
DFa VEBEORERRLYARLL:. ZOKER, I
A vy RETERFINRIL VB EEOBORERR
(F# 5, 1996) RAEBHOMBHLBHITEE VS
7EFAHH—FHT, BHBHIB ORI
R AR D RRAME % BT T 2 TR % L0
Frd s, L LERECIITCEREORERFT 2
LIZE Y, 19904 PR ICIEILTER L VR SATY S
F a vEHIED ) bORKT8% I H 1 H54EE RSN
(#3, HE1), £EOLEBRRPIEBEM L 5L
DIEBRIELND Z LATRE Iz
LSEEETHRR SN F 3 7 EEBILE 20
23S L) bAu )AL, BB IERT
BEMMECERMORERROD R WE, £ L THRAR
BOEHHRENB I EFBO DL o (R3S,
7, fF%1). ZLC, ZECREEREOBEEE IR
B DED 2 A CRES R WHEREREORENRE
LTwaZ RS (F3), ZE>TEWE>EEDIEI
BT 3 VHOEBICFETH Y, EEMEENS iR
BEOLLWERBEEICED TV ER L2 I LIRS
Nz, —BRICTRARERE T 2 8 2 AL AR O
2 PEHRPEELRRL, AT 3 v EORERT

RPEEMF 3 VEOERIGT RS 2HELE, 2000),

BEOBILGTCEIINLORELIE S h, HEH

FavEHOAEBICOARBII R ML S (Kita-
hara and Sei, 2001; Kruss and Tscharntke, 2002). Z®
2o, BEOEHBEARICL ) HREHICOAEEE TS
LEOHEMBEEIL, EEMEOLERSZRLT 513E
DEFBETR o e RBENSE, ZLTC, B
ETHRIN-EREREDOSZ B/ FEX VY R
AT HE TN EORBURICBEN 2 F OB LSt
BTholzz hn (K1, £3), UHIEREED
BEBHE L TOARERZ LA AbRI.
ELICHABTEBFRL/NEIVWCED S RILE CHERR
ENBIZTRTOFMREEIER IR L2 (fF
#1), BELSOFMEF 3 VEHOBRICIRF TR
UNORBEIREVZENTFEINS, ‘BT &)
BEEROFCTF a vEOABIEELZ B XIS

- DHHERITIZ, EEHIINTEABNLRE BHO,

1991; Kitahara and Fujii, 1994; Blair and Launer, 1997)
R, RBOFARROEICHE ) BRRBEEOER
(Inoue, 2003) ZEFBIFoL NS, L LEBEMIZD
RELGRLEMAHEVEZEL TERED 2 EDF 3
TEMPKELL R2BZEDNDL (E1, 3), BEOT
EHECDDEBbhb.

—HEEY S DEHERIELZE TR EEZEE
ETBFFF N c k) kAR OFMEETH S T
RYITFavkAFIATIN, KBEHITPRATYS
FERECTRMHBEROT v a7 HFNET L T3 TR,
i & EHFOEEFITObIh TWEEETIITYY S
Fay, AFGATIN, FT7F5N, IXFFavoElD
BHRULEREOESE D ICALRELBEMETH Y
(#£3), LBHANTOF a YVHOREDREMEIZIZAE
BREICNTI2EEN RIS EELBLIZTI LR
Ehsz, NBRHEILCIE, ERMBEO L 5 2 KRR
TH e - #l, 1991) 25BRED L) /KT T
Bacdrd, ENYBREOHEETLF a vHOSHBO
FREERE LTHERT A XMoo NS (I,
2001). T D7zOBHS { OFRMMERE R B IFHME D
RENDTEIERTE L LT, HIEEHCERSHE
BELEoTHRZTAOEEITONEBEEORELER
B, HME, EREELDCFavEHOERIIREL
%Y, FLO¥REEREOLEVF a YEOFREEZE
L7:WHeESH 5. TO-D5 LI NBREETIC
BIIHHEEL, SBEAIWBET CFavEHERETIE
WWIRERTREFEHEEZOLNS.

B2 S 34 BREICHT 2EENLGHEIIILAL
BWEEZONBZBERDY VIFavEb T oL R



YCRE - B4 | RIZEEEEA L TERLAERICEIT 25 3 YEBE LERRICE S BRBEEFMORA

Banthorz (£3, 7). AROBEMY Y IFa
THEOFRIZOWTIE, BHADOBHAABTEARKROE 2
LORINHY, TOBEICLANBHBEIZIZEALS
oll ML TWS (5FIU, 1996). Wi biRiE
TOEYOFERERE LTIk sy FIREBHE TOMIEK
BEOBUIR & RN, FHBAKLFETHOBE O
(Pulliam, 1988) %2, ZWiBRE T THOMEE DN (Ries

and Fagan, 2003) % &0k« Z2ERMBRHIONS, 4%

PR e AR AR T SO — %#6@&@%!@%%
#M¥T%67

FEENLFEBNOF 3 VEDEBRR
SEHEEETo - TERLEERBOZBSIZELT S
FavEBEICL VI RTENWERERICRS S
A% (Hil, 1976), EHBIZEVHE D 6 13 FE B
SR WERRAMESE L CERLTVWA I LARER
7z (¥£6).
FIIHELFRBEMERT I LAREINTEY (Kita-
hara and Fujii, 1994 ; 53, 1995 ; Blair and Launer,
1997), FEE %E%waféﬂﬁwﬁmérﬁ &
PO E R (RS, 7). ST o2 HER
&#otiiﬁ???taW%V?TiﬂtkUjﬂy
ISR EDOREWD B LR WF DD, 19604

WCIEEE L EERMISEVWTHITT 2 SICERL TRz e

o (TESREDER, 1965),
HERBLAEHITHA.

UBA OB HARRICERT AT 3 vEREOIE
B, EERED S EMEICESIL L & OB AN
WIEEE L, BEORGOBMEREEMIE WER D
H5 (M2, %6). FavEREIFEYRTEOHE
EOHEIC L o> THHTEA, HBNZ I - TEIEL,
Z10EDBIZ D
FILTEE O 4% T A O FARTER L EEE 5 © DBEREIC
o THMAT B LN, LMBOLERERITEEREF
DETAROHRICER L2 L R4HF 2 7L Zh
CRAFALTIERLZZ EARBENS. 7 L THERR
PIOF = v EHEB A B O B R
EREHLI AV IERIERN 2R L 2B 0%  AmmkE
Tholel edb (R7), BHMIBORFEDF a 7 HE
EOWB DS L PHEAREROBRAN & 2 BHMEORR
XD DEZR BN —F, FERBEEROL R

BEZIINASDE A

FRMERE S WALIRA S OFGRMEM 2R LA (R 7)),

FEMME LB L CEFOREV o7 AL, oh
5O FOEBEBREIZOWTIZT TIZ19704E/IC I

LR 5 DELEFES VS DAL (B, 1999 ; i,

2002), - EFEWEDOS i35 ERET L 219904 BRI i

RY D,

GATRRZED 5 b S D DA E RS2 HD

SEICERAET LTS LB SR,

WBIhDLI LR,

?fﬂﬁﬂbfwtﬁmkﬁbnt

FVF 2 VEOBR E DM

EYOF LYWL [Suffusive  rarity— K% 547 %
WFIZB W T b FD % b 0 & [ Diffusive rar-
ity— R ERRUNTRHL LD D] D2oItKFEh
% (Samways, 1994). ZODEHRTIIHRET MR
LA & ) BEREELREFIKRE (LTS, TE

CRefkeNRELTFavEERSTAHE TR, BT

EBIZOMTEBEITID RV F 7T VI % D5
%%, BEERTORRAMCEETSZV—IAY Y
PREOFAUERET B, SEIGEILTIHE NS EH
ENERDERKRO R E FBILTOW THETL
72 (%8).

HBE U 72 6 I BEIROD T b HeBe iy B AR BRS¢
BIF R TH B0, FHBROBET 3 vHEKBL
FRRTHDEELONEN, TERLRST ORDHE
D% L ERFEAFENE, b L QSIS S OB
FAHRSI. Y7 ABIRIZEACBESRT, 5
7 BEGRF»ORBRERL, 2 CLDREIO
VTS RRFMEAFEBOBINETR L. FHT Y

7 OBEIZDOVTHSHRORT TOERBIBILACEBRIE
OUEBIPRENT, SHLRIMMELZED T LHTF

Iz, RDE~NOHEEEZRULZDIDNDEEZEZ LN
72. ¥ 7-RDEICILEI D R VERLKREROEHIEE
Shafdshorz (M), 0L REFELEL
ORI ABBHBEARR T CRFEBEME 7285 2 LA
SEOEREPODTRSN-Z e, (e, H4),
RDEOEREHEL L TEELZBELLREDIDEEZZDL
ni-. '
L#um@uﬂkéﬂﬁm#6®ﬁ%&ﬁ9ﬁﬁ%
RLIENRD LN, A4 F ¥ kY, +4+3IFY
VI, AZRFOeavEy, IFYeavEyREER
Tho v 27 ORDEL EOFBRERZRLUA K7, 8).
INHDOMIEA R L OBREIDORIILATICB N TIEH
DRECHLT D LS B, A F v /N RERY L
IFYeawEY (K, 2003, b) LSO RIZO
WTRERSATW AR, TR ¥ 2 ORDEIC 315K
WA B ARBEAOBRMEE A BHABRI NS
B (QASHFREUAFEYVREYRYE) R, B
HICEKET 2 7-08WHRTIZERBIBO NS (B L
W IVIFavHERy) REPZFOERBRED BTG

ZCEEEATEY, BoOBSEETIIELBEOKE

ERBEREINATVB I LA EbRS, LA LRDELS
OFEBEMERTHEIZEZ, A FEVFav (HE,
1976) R A SFI Ty 2 (FHE, 2004) DLIIC,
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FEARZEZFHEMHRE

#5955

ZALUEPOLEERTH LB 2D O T, HHHMENH
DEHLEFBETRTESROLONS (K7, 8). Th

b O, WBRREL ERRE R ERRE T £ RGT

ETBHDHEL, RERRPEREMOLRIZIERD
BRICEL S22 220, SHORETIESEOL W
FEENFERTORKTH 5720, TERSHEZXHRIC
LGB R L2 BMERTIEDTFRENDLD, &4
BOBTTORMIZOWTRERTLILENDH .

E )

FEALFEEIC BV TFRBEM Z R L DS Akt o
HERIEVELS L2 2D, §HBILICHBPEAL
BEFHEELT, BT TofnstEcas Lo
BHMAZERLTBL IEFEELRS. 204D
BARTIZHENEEL2ERIZREIN TV EERICE
WTH [E@fE] 2&8A 720N RSN 6%
SNBETENET LW,

S ENI I LR, FRBEMIZOWTHEALASY,
F a YEBESHHILIECEBT L Z LRSI
FavHIIHBWBENES TH S 2 L2 LFERME
ARTEICBEL T, WHLEEEZLDISLTHA). o

D1=HF a YRR E LM & £ OO EHEAIR

THBEEDOREZITH) LT, ERERSTOT7T V7L
SHEELTOBEZBHTE I LFSBLECLLEA
9. FLT, B LL-RETH» o FBMEMmME RIS
BT % e EARBERF R, FBEREZBHLFa v
DBREZRTI DI LETH 5.

WO

WRE - BB7T—5, TLTUMRHE TR LS -
TeBEMREMEFROH LR L, FHTTOMRMK,
EBFHOERERT, FAEDY, MHEBROER, &
BHONSRET, S, HREE HBR (BE,
XEF, BN, BN, W8, LBER (F—, B®A R

), BER (3, #K OFRIEIHLBL LTS,

w o=

BEEBEN L LT ERLATSHTICBNTF 3
TEBEOERREL S CICHEOREL OB
To7:. ZOKR, REFHEADSIIHMER,
EMBAEEBID BV, REMOTEDS { ATHEK
LTWwWBZEPHELGRELY, ZOERIZEZEE
CBIFAANBRERICIL LD LR IN.

2.

3.

Fa VEOLBEITI LA OBERESEVITLE,
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