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Assemblage structure and species diversity of butterflies in a traditional coppice
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Abstract We conducted transect and quadrat surveys of butterflies in a Satoyama woodland on Mt.
Amamori, Inagawa cho, Hyogo Prefecture, central Japan from April to October in 2006, to elucidate
differences in assemblage structure and species diversity of butterflies in coppices managed at differ-
ent levels. In the transect survey, 204 individuals of butterflies belonging to 41 species were recorded
in the whole transect, and both species richness and density were highest in the section where young
Quercus acutissima trees dominated, whereas they were lowest in the section with an abandoned pine
forest. In the quadrat survey, a total of 37 individuals belonging to 13 species were recorded, although
most of them were recorded from 4 quadrats in coppices dominated by Q. acutissima, and few indi-
viduals were observed in quadrats in an abandoned coppice and a pine forest. In coppices, both
species richness and density were higher in 2-year coppice quadrats than in 6-year ones. Our results
demonstrate that both assemblage structure and species diversity of butterflies are affected by seral
stages of vegetation, and traditional coppice management is effective for the conservation of species
diversity of butterflies in Satoyama woodlands.
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Fig. 1. Location of the study site, transect route consisting of 5 sections, and quadrats established in
Mt. Amamori, Inagawa-cho, Hyogo Prefecture, central Japan.
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FO XD W, EIIE o T, FRMARR B B0 [EIDHK] 12817 2 EWEREOR T IR S
NB X H 7% - T &7 (5P, 1988; A5, 1993; FH, 20014, b7z &), F a THIZOWTE, F 4 4T
W Sasakia charonda %° 7 F- 3 7 Luehdorfia japonica 73 &, ZEIL B 7 B4R L L 72 BLILIARIZAK
T AEPERIBE L FBEBEROL Yy F) A MIBEINLZE, ZOECHBRSES LT 5. Bl
#}F FEREZ D SEANRE To, BESWEE, BEEENRL L S F SE MG EY A 7 RICE

ENTWABED, F 22k 53“%% a VHOREEZMRET 51203, HAEERORLELHEICANL
"“Eﬁ‘f—fﬁif # % (Nishinaka and Ishii, 2007). 2N E T, HFHRIZBIT 5 F 3 VEHOBER SRS HF
YEIZEd AHFFEIR 5 AT T & 72285 RS, 1995, 2003; A, 1996; JLIE, 1999; Kitahara, 1999;
Natuhara et al., 1999; ALJE - 30, 2001; £7 F1 5, 2004; Inoue, 2003; Ohwaki ef al., 2007; Nishinaka and Ishii,
2006, 2007; W61 5, 2007; #8748, 2008), AIFE T, KERICH L, 5B AE LTRHHISNL TS
HLAK 2 JA L & LT, S A & EERIC B B F 3 v EOBERE S L Ao LR AT

o7z,
MR EHE
PR AT,

AW LD (ZERBEMEZ)IED JLVEEIZH 5, 7 X F Quercus acutissima % TR L L7-HRM
ot LAk SR 160~320 m) I2BWVCTFT o 72 (Fig. D). WL &L dbB A —57 13, » 2o To
FRFRE Lz TEE @GR OfFE LTAZTH -7 GET - TP, 2004). ?&E;}%&iib:%?@
G DI TN2DS, R & 2 5 7 IFEHFEEFHET-SELPEAL TR oPFH STy
72 GET - VHMR, 2004). 20728, 220 TOILER A2, B O 7 X FiEFERDL DT> Tn
7bDEEZLNAL SHTRIMHROEEIIKBICHNL, 0L %7 AFXHFERLL R ko
7273, A L L CRALZHZRIN TS 2 BHFRFIHIMTON T L7 XEFRPERENTBY, 8i3F
HENEZD S O SARBFERTO 7 XX, EEPIRE SN CHEBRIET Lo /M2 L,
FSERMGDVALNS.
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ZETI, Fa vEBRERECENICHVONTWEFTETHSL T vt 2 ik (Pollard, 1977, 1982,
1984; Thomas, 1983; Pollard and Yates, 1993; 11175, 1988; f73F, 199372 &) (12X AR ERE L 72 A T,
BERFICAFT - 2REL, AFT— MELIARAELTo72. T vty VREICOWT, Tk
WS- C, D FE R HE R A EmT 20— N (91485 m) #BEL, #1502 500FEKX
M2 72 (Fig. D). Z LT, —EDR—A TN — h 2R EL»ns, KT LI, fiEEoEAEB IO
HIAH S m OFBEIZASNF a EOBL AR ZRE L. 5B, EXBOBEOBE LT O
WY THb.

*S1 (#1210 m): v — b DFRIDBIT T B, BHL WHRERIX . #75 5~15 m 2D 27 1) Castanea cre-
nata X° 3 F 7 Quercus serrata, 7 7 71 > Q. glauca 7% EDEARDIIH, VA T llex pedunculosa %°EF
¥ Rhododendron macrosepalum, 3% Pleioblastus chino var. viridis 7z & ORAR, F 72, BT 7288712
\E\7 V51 X Paederia scandens %2 )V} 1) A /35 Smilax china, 7 X Pueraria lobata 7z ¥ O FEARK,
A A& Miscanthus sinensis X2 5 A > Aster yomena, 7 7 /N2 Plantago asiatica, 4 X ¥ 7 Persicaria lon-
giseta, 7 11 A 7 ¥ Trifolium repens 72 & DEARIDIA 5 72,

“S2(F590m): E 1S m LLEDOAF L L ke ) FOMMPESTAKMT, E2AE2AI7 X
FRAF TR EDFEBSELD, £72, —F v v T EFE N T/ SFEBRMROMEIIAHTH
0%, BIEEREIE 20~30 cm RED L OAE {, T2, BT HIIIL AL SN TE LY, KENOTFER
IR & He TR D o 72 KEARBB N DFRER 1212 © 4 % Eurya japonica % 7 2 5 %% Callicarpa
mollis, 377 31 2" X Elaeagnus pungens 7z £ DR, 4 ¥ F1) Reynoutria japonica °F 7 5 273 Pen-
nisetum alopecuroides, A 7 %8 Carex spp. 72 & OFERI S A HNT2HS, 0 ORI A - 72,

©S3 (K210 m): RIRZ2EBH O, HER5m BBED 7 X FHIEMRPE ST LXE. L 268250
JF R H 7 Quercus aliena DIEAKRLIREL > TH Y, BARIIEEL 20m O F 1) Paulownia tomen-
tosa 3G I AL ILD DI TIH - 72 MRERIZIX 7 ¥ Deutzia crenata 25 7 /3NF I 2 4 F T Rubus
palmatus var. palmatus, 4 X >3 a 7 Zanthoxylum schinifolium, v 7 2 T4, 287 7 X 3 Vibur-
num erosum var. punctatum, / A /N7 Rosa multiflora, 7 7 / % Aralia elata 73 & OEAR, L 81) A4 35,
7 ¥ Wisteria floribunda 72 & ORERLE, A A X, F 515 N, A HE, a7 K7 X Pertya scandens, 12 A
5 717 77 7F ) 7 Solidago altissima 7z & OEAIED A S L7z,

“S4 G140 m): BE IS m BEO, FHIRES N T ATV - AT IRPELE T BIXE. T UK
L1974 F IR E N MBTED S QRSN TB Y, F72, AERFO R BT 2 AR % pF
BCEZLE, BZFOLL30EREIITEON NI WL HEED ZWRERETH 725D EBEbs.
EARBLLT OfAIZOWTCIL, HEAKRBIZIX Y 3 7 Clethra barvinervis X 3 I, 3 % Lyonia
ovalifolia var. elliptica 73 &3 6L, ARG 12137 & € Pieris japonica X2 2173/ 3 N7 2 Rhodo-
dendron reticulatum, © ) 71 3 X 7V )NF® Camellia japonica 7z &3 A SN2 08, BAFHIZIZE A EA D
Nixroiz.

* S5 ($9335 m): BEA10~15 m BEOEELEMPES T L XM, 2o THERME LTHHAS LT
T2 BRSNS T, A7 L B 30 ERBIMERIIITbR T v BARBIZIE 7 AF T )
S, X W 5 Prunus jamasakura, 7 ) 7% Meliosma myriantha 7 & O VEIEILIER D35 o 7208, Fikk
B CTHhirT7TIhbelAEIAIALNI ARKRBIZIZF T 07 IR 7 3 F Clerodendron tricho-
tomum, ¥ 5 ) X, FHINEIDVAF TR ED, ERBIZZAAFRATH, A5 ) 2 EBALNT
A, FNEDOWIEIESI T EEL oz,

F 72, Bk iE L L F 3 YHEOBSHRE L OBRTHO 22T 572012, I FT— Mk
GEAS 5, 2002; TAH &, 2007) I2 L BB L ITo 72, 7 XFHFHFEMN - 7 AXFBERB LT 7~V BEE
M, B4, 2,6, FT 12O 1I0mMNEOIT R — MeE L Fig D. €L T, 12 F7—MIDE5
S, Fa v EOE SR Z TG, Sl AR S ERETEEHEL/. F2 NI — POBMERLTO®ED
THb.

C 7 X FFHRM (Q1~Q4): FHTLEFRME LTHH SN TS, 7 XFeffe LK) Q1L £Q2
g, BB 2FER O XEFFH A (S3 L FE UMD T, BEid s m ki &K MIRIZIE Y F YRR
L Viola grypoceras 2 A A X 73 EDEARFEDIIN, &5 FRLFHINEI VA F T EDBEARDEEKL
LTwi7e, Q3 & 43R 64E H O 7 X FFH; pMR CRIENES~10 m R EE, MR IZIETF 7 X 7 Oplismenus
undulatifolius %2 =3 ) 75 ¥ F > ¥V A4 Carex stenostachys, 277 YR 7 ¥ 7p EOQFEAFR, v ) A
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INS X< /) A E Dioscorea japonica, 7 V7% ED Y WKESI DI, & TV F L F 7 Callicarpa japonica
RN T LT F e EOERD AR S NT2H ERAR - BEAREORPERIL QL2 LS Likpo 7.

7 XFHER (QS, Q6): S5 LM LRSI T, o Tk s X FFEAME L THH S Tw/zhs, 4H T
BECIEE S T L & o 72804, MIROAT Y IS BEE S NI D W TEIARBI 7228, ERIZD W T
A7 LD 30 @F’aﬁbiﬁbh’(“tﬁ\/\ BE 18 m BBED 2+ 5 R 7 N X Quercus variabilis 73 &5
BEEL, MEICEI YR ERLT L N AT 4 COBEREPHEREDIID, EF VY It
F 2 EOBEARD A LNTA K - BARBOMPERIL S X FHRMKE TR o 72

ST YR (Q7~12): T vt FRAEOKXESA EFE UM SARBIIEIEE SmBEEOT A
<Y Pinus densiflora ° AT I & HEEARBIZIE) a7y ad, 2 VXY BEABIZET Y
AN IYNYIY TR ERNASNIH, BEREIIIIEAEALN o T,

fEAT

BT, 4~10 B E TOF—F Z VT, £ F I - MBI UOKHEXBOT a vHOBEHBE,
SRR S X O IR BB L2 LR E R B H' (bit) (Shannon and Weaver, 1949) %, 357
lé#a%{ 137" (Pielou, 1969) % 72, 7 B, H' (bit) (20l LOER & 0, FEHAE { TREEDE— 0k

EVWEE RS JIZ0UEDER LD, & TOEOEEEIE L WCERIIRAEL &b 260
fé& ITEORICESTTEHRL /2.

—_ v R
H'= ZNlogzN

—x logS
72721, ni \2 i F B OO, N X oAEHMEARE, S ITRERERT.

F 70, BREXEOBEMEL LT 572002, T3, EEER « (Pianka, 1973) 2 & L, ZOHEIZ
BOX T RAY 5 (#bnﬁﬁ*ﬁ%@ﬂa AT 72 S5, HFREXMOBRORE L F a vHEOEE
EE & OBRE RNTT 572012, BB S » 7 SR (Nishinaka and Ishii, 2007; FiH, 2010) &1 L 7.
HB,aldo~1ETTHOEEZED, ﬁ%’fﬁlﬂﬂ‘ﬁ@&ﬁ\ WIEEEWEE %5 SRIZIMOFTOERZ LD,

FIRAT AEEMY OB 2 BREEIBAODLDITEEWEE 2D, a &SR IFRAICEDEEWL
L7,

2 P Pai

W’ P N 12 v N
7272 L, Ny, Ny I3 HsE 1, 2 22 O MEREL, ny, ny, 13381, 2 ZRF O i OFEEEE R

SRZQSE—l
n

72721, S OMFNTCILEBR B (St) %ﬁgﬁlﬁﬁ (sm, TR (S2), B (S13), TE3E L TE/AK (Ste),
TARILEERIMR (St5) DSBS TEY, i 1213 1~5 T TOEBBEMDS, n 1353 vEIHET LS
ﬂrﬂ%@&fﬁﬁ“%%%’&ﬁ O H R waé (lehmaka and Ishii, 2007; PEd7, 2010 /).

B R

1. B O F 3 THEEE O

NT ks FNREOKR, 55 FH41E204 8 (19. 6 W /Kkm)D T 3 AT S 4172 (Table 1). &
BEEHEIIA Y 702 0F a7 Pieris melete (43 1K) T, LVF, ¥ ¥ ¥ 2 7 Eurema mandarina (22), ©
ATSFITVY A thhlma argus (22), 1 I A ¥ Neptis sappho (12), 7 ~ 75 a 7 Libythea lepita (11)

DNE L 72 572 (Table 2). 25 EAEIZ VTS ZALYE - TEEAET, 72 7 F 3 v USNI B E R E~
LEARICH AT 2 E S EETAHETH - 72,
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S1
S3

S2
S5
S4

1.0 0.5 0
o

Fig. 2. A dendrogram constructed by results of UPGMA cluster analysis based on the overlap of
butterfly assemblages using Pianka’s @ among five sections in the study site.

— o e o e .

AR BN AL &, L S3T25HERDHEL L, S5 S1 TENENIY, 17T TH 7275, 82 Tl
127 &R 7 <, S4TIE2FE L 2 FERE S N Ao 72 (Table 1). BEDRIEY S3THRDE L (61.91H
R/km), IR\T S1(27.2), S5 (23.0) DJIEE 72 1), S2 (4. 1) % S4 (2. 0) T1X KA o 72 (Table 1). LR
B H L83 (3.84) £ S5(3.85) TH,S1(3.43) & S2(3.38) 13X EWMEE 2D, S4T1.00 25D
Ko7z, — 7, R E 171352 (0. 94)%°S4 (1. 00), S5 (0. 91) TH <, S1 (0. 84) % S3 (0. 83) TIH&
iEoWAR

W, HIEOKE -7 3T, RESEOAY 70 0F a3 v OEEN 1km H721 15.6518
REBREICE 7230, FMEAIVE R FLEL 953 F1) & a7 E v Argynnis paphia b 7 |Z
EE N Tz (Table 2). — 77, S5 ClE EAFEIZ I v~ Y1) Eryanis montanus %2 2 5% % 33 3 Nara-
thura japonica D X 9 72, ZIWFNF T - B VHEIKGET NG T ND L0 ) BB S L7z (Table
2). JMEDSE Do 72 82,84, S5 Tl FRICA Y 70 ad a wOFED S, S3 L 1) bR o
& o 72 (Tables 1, 2).

BHERER o ICEDL 7 A8 =0Tk RE & LICEREXMORFEMEZ BT 5 & a B
0.56 TREL3DDI FTAY — o bz (Fig.2). AV r7nainud avhiikELEfE7Z -7 S, S2,
SBRE LY T A —ZEFENTH, 57T - H VERFEP ENEIZEIND S5 &, F 3 VEIDT
W2TE LU DERR AN o7 S4 1L, ENEFNMN D7 T A Y — % TR L7z

EPEICE DT TAL &, FIEOTEIE AT I IERR SN/, 209 5 S3TEHIMERDE{,
RIC3FEOFMUEZ I VEFREOY a7 V3, 7 £ 4 ¥ ¥ 37 F v Nephargynnis anadyomene, * A
s awE Y Damorasagana, X F) ka7 EVIFZOXBOATHERIN -7 TH o7
(Table 1). — 77, S5 CTix 1 /bR SFE L, S3ITRVWTE {HER SN, ZDH HLIv<Lb) b
F VNt ) Isoteinon lamprospilus 1%, Z DX DA THER SN BEIXWTNOXETH LD
FEDIE ) Do 7205, 83 Tl 1BEREA 1 km H72 0 122k & & _THE 272,

BT Y SRICDOWTHAL &, &R TI, HEARICHIET 2 FRICIKGE T 5, SRS OFEDS 1278, %I
IRBERI M ARTE 45 SRODFEH 11 FE L UFI2E {, mERFISKF§ % SR3, SR4 DFE L £ 614,
5T TH o 7208, IRERFICMRAES D SR, SR2OFE I F N -E 2, 18, #kkIA IEBARIZIKTE$ 5 SR,
SR8 DHEIZ & 2T D & Ao 7z (Fig. 4). — 5, BRI, AV 7uuadF a7y zEgt SR3 (7.1 164
km) %2, b3 wEVF a v & SRS (5. 4) OFETHIZE {, SR1(0.4) 2 SR2 (0.1), SR7 (0.9), SRS (0.
2) OFETIZE D o 72 (Fig. 4). AKX BN A B &, FEIL SRS OFE)T S1 (678) <° S3 (9) THIZE o
72DIZ%F L, SR6 DFEIL S5 (6) T D B Hh - 72, BEIX SR3 DOFE Y S1.(10.9 fE{E/km), S3 (25.2) THEIZ
B0l S3 T FE /2, SREDFEDEE S 19.0 (K /km & &Ehro 72, —77, SR6 DFEIZ DWW T, S3Té6.
S fA/km & RIS Y, EER - BmAPEL TS S5 T 64EMAEAME, S3 L) &b T IR ro 7.
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Fig. 3. Species richness (a) and density (count / km) (b) of univoltine and multivoltine butterflies in
five sections and throughout the whole transect.
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Fig. 4. Species richness (a) and density (count / km) of butterflies belonging to each seral rank in five
sections and throughout the whole transect.

2. & F g vHEOESRRM & O BER

KT — MRAOKE, GFF SR 1337 AGEOT 3 v EDHER SNz (Table 3). 7272 L, 2O KERS
d 7 XFFHFEMICHEE L2 Q1-Q4 TORLERT, 7 X FHFEM (Q5, Q6) R° 7 71 <V M (Q7~Q12) T
EFa IR L AEAON G o7z 7 XIFFHRMIZOWTARS &, BEeEARIIIRE% 24 H
DEWHT T — 1 (Q1,Q2) T GI 1223 EM4), 20 ) kv /N\kx, 7077\ Papilio
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protenor, ) X % F 3 77 Anthocharis scolymus, 7Y% ¥V 3, N5 7 3V X Rapala arata, V1) Y3
Celastrina argiolus, 3 I AV D TEN L= — 7 FETH > 72, —F, kIRE 6 4 H D Q3, Q4 Tk 45578
1HEEAFERR S, #D ) H 5 3273V 3 Japonica saepestriata 1 FEDO AL = — 7 FETH -
7207 AFWEMTIE, QT N v a2 LR, 7h <V EKIZOWTIE Q12 TAY 71
YuaF a v P ERERR SN ORTH > 7.

% =

AR DT a TR OR R

ARPFFEDOFE R, AN EE T O FIILTERN E To, & F &F 2 EREBEORIEIZRIES 5
FavEPERELTCWL5 il - BELLIZ, BBT V7 193~6 TTO, HERG~EIEL BRI
EHIFT LN DB ST 7% o 72 (Tables 1, 2, Fig. 4). 72, F 3 v HEOBEREERLML RIS
FAAERXBE TRV ASNIZZ &5 5 (Figs. 2, 3, 4, Tables 1, 2), FAKD R A ER B EZ DE W2
T a VEPBRICKIET A 2 EATRE N,

BFHROT a VEORESHELZREIZEET ZREEROVE DL LT, B&H0EEM T T2
T84 2 11T\ % % (Greatorex-Davies et al., 1993; JTAA 5, 2002; Vid1 &, 2007), ABFFE D& £, XL 0B
AUPFAEXKEO LLIE I NI — MNCF a VHOBEREENREWHENZR L, Bt etz
FEL WL LB b/ (Table 1). 72721, MEIZHAIET S S1 X0 b, 7 XFOE#MKE TR L
L7-FEX M TH HS3 DT H A%, SRS R SR6 72 &, ok~ TE B2 L 388 AR I B ER 4 A MW I IKE 5
O, BE L HITKE L (Fig. 4), 72, £ 1LHEOT 3 YHOME - BE L LICKREh o7 0F
0, F 3 PHEOBERE TR TR G HEDOEBBIREL EE L TnL E Wi b,

Fa THEBELERLEOBRBIZOWTIE, 2T TELOWEIIThIT\wa. /2L 21E Sanford (2002)
i, 7 A AR EEORE S B ERICB VT, MAEBR L F 3 THEELE L OBRIIOVWTHHES
ToTWAY, FNIZL DL, BRICED BREROZDFEO 5N T WA, £ 72, Nishinaka and Ishii
(2007) X, KIRAFRESAT 12D 2 ZEINE B ORI O T a v HEOBEREDS, BB L DE %
L72bDboTnb I LERLTWA, RIUIFEOR RS, 7 a 7HOBEEMED, HICRHORE®
EZT TR, FFEEPWOLEE T L BREROBELHELZT TWAZEERMLTWLEEZ D
na.

AIFFETIE, b7 PRABIOMZ, 2R - FMREDEK L7220, ZOREOMELI N 27 b
FEDO L O EHLLL Tz (Table 3). 7272 L, ZOFETIE, &5 TL H$ 7 13537 Ak L sl &
NS, TR F 3 VEHOBEREL RS 2 1A T Tho/z. Fa VHEBEORFEFELE LT
X, HARTIR T vy MEXERTH L5, AFFEEOFHRS, 87— MNETETH%Y v T
SN, T b s MEOIR D) PEHEBEOLEIRICE L TWE EEZ SN —F, U 5 (2007) AT
Sl FavEOT NI — MRETIE, AEF39HM 1,609 A L T30 UG5 TWA TS
(2007) E AT, FAEHEERL I R — A X, BEBEZ EICEVED L, ROKRELBLRLD
i, Y EKEEOBRETH L EOL OB TIE, 2 P9 MIXABEDENIH L LOD, &f
I KR CH L e B F a YEOBRENE - 72 RFFEL, Fa VEOBEFEEICSN
GBI TIIE L TWADLL LW, SE0 L) REaE, FIrtr MREOT—F Offid
b DERZ LD ENTH L.

PLEDZ Lo, RFHEIIIIEESEE D S BEEREMRIARGE T 57 a VENIL VDS, FICERD
7 XXFRIZBNT, 1{EEOEREE L EMKERE D GO THEY - BEL LICKREL, HEEFIF 2
THOMEIIBWTEETHL I EHPRENT.

Fa vEHORAE B L 2 BIDEB T 8 OBET

AWFFeDFEBAE, Ficmh & L CoORIUMRIIZ X ZHEOEELYT 3 v EOBELEREOMRIZAEFIZ
B oL RRTEDE R 572 HTF (2009) &, RAEEHEEVREL (Connell, 1978) 28R ILM D F a 7 HIZ
BWTHLRTEEAZL2IERLTBY, ABOBEELRTFHOL & THEMREIES LI EERL
TWh, 12720, SO TIE, &0 L) REESEY 2O on Tl o vz v, REfgEo
R Db FavEIIOnTIE, FRRE L TORMAAIESHREL mO 5 OIEY 25
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ETHLILERTODE LT

7277, AT S ESEE TS km BEED L ZAICH L BILRTH S =EIL (AH 5, 1995, 2003;
Nishinaka and Ishii, 2006, 2007; PEH &, 2007) & % & 2P EEGEEO e 7T a YEORE
MME L, FRMFIADS NS OOEBIZIIAFIZE L DL EZ ONL. FTF, HARKHO R 1K
T, EHOWREIIED T EOBEESMEL > THY, FavHOBEREICLEELTwSL T
& D3HE X LT B (Nishinaka and Ishii, 2006, 2007; FA7, 2008). ANFRASHIZILE# H THDOTIA AT
ONTW-FHRARAMALSH E THBERIAThNTE 2B CH LD, 2O LD LEHIZL > T
HOFEEHRAORINMA L D P2 S, YK GEOF a VEOBEL I HERIIZ-oTw5E D
DL EbS, FHEOBERIIMNRAAE DS HEZ KT S&5427% v 729 (lida and Nakashizuka, 1995),
DLFELBHT LI ETildhwn. 27210, $ KGR SG e 7T 2 YEROF g TEITTEL
WZHVEIZDH D (585, 1996), BRI DT a3 VEOREERETT 256, 29 o /oMo A BERES
PHET AL LVNETHY, HAREOREOTVEHEAERT IO LEHLZET &I THA.

B A B Y & < BRI R E LTCORADRD o R EHRL ERELEBILLTEY, Z L0
FrCI bR I X ATHLE - AL HEA TS, FO20, BERINLZBILKICBWTTF
a VHEOREEEZRE T 55, 1o TERA U L) REAERENSGLT LIRRITTH S LIRS .
Smallidge and Leopold (1997)i%, 5 3 wHOREII BT A BN EHOBEE 2R L T b, T4b
LA EE= 5 ) U ZEXEIZITY, L DRNLEEEES R L T2 LD, Fa vEOR
BUEBWTEETHALELTVAL. AFAEMTIE, 7 XFHFHRERIZBVTTF a 7EOFEEL RIS L,
F o BEBESHEIC X o TR R AR E R orz. — 77, T~ Y IERRE EBEARIE T 3 7D
TELRFMEIME D o 72, 2070, B2 7 XF 2 FERE LBFRIZBIT 5 S F S F RGO RBA T 1
JEMETAZEN, T a v HOREIBWTEETHLEEZOLND. 272, FMoEN 1 710,
Wik L BROTHRE 2B SELI L e ), HIZ Lo TRFNDPERBERE 2 AW BRELH A, 72
& %z X Natuhara e al. (1999) 1%, 1 {bEETARBEL FFE L T 5 F 3 VEN, FHOETF 1 7{LIZfE-T
AT AAEEMELZIRIE L T\ A, 0728, 728 213 SR 185 1LIEOREIZIEH L7zF 3 wEEED
SRR R CE DO THEABHEE ARG LT 2, SHRUETH L. /2, Fa 7HIZE- T
RN JHEO B REIS RIS 5 L 9 2f 3 v 4 729 (Nishinaka and Ishii, 2007; Vi,
2010), [ A0 B A, 20010) #HEFICANIZ T4 Y) 0 VB X UHAESHE A BT 5 0E R H
571359,

] £

ERHIHZEIZ L DR SN TV AT RICB I AF a v EHOBERE L BEHELHS I3 57>
BHIZ, 2006 4F 4~10 H 12, &7 BEHRERMFAHPITONL TV ARG 2 & H WML (S EEL ) o B
IWARIZBNWT, M T 7 MREBLCa FI - REEZTo/2. VT s MRAETHE, iSO E
ELRNEERED L — N EREL, MAERLRBICESX S OOFERM (S1-85) 124501172, 2 K5 — 3
i, AEMNICH A ERE2EEBILIT6FEEO Y XFHFRK, 7 XFRERB LT H <V RE
Wiz, 42,22, 6 FF 12O 10m WU EDOI NI — 2 #EL TiT- 72,

FAEOMER, GFFSE 41 FEOF a HEIFE I Nz, b5 s NRETIE, G541 5 204 B DHE
RREN, L - fEBKTEE O A Y yuiuF ay @3HEE), ¥ Fa v (22, e AT FI Vv
A (22), AIATY (12), T 7 Fay (11) O SFES EMFEZ 72 HEREICAS &, BHRHBEL
7 XXERMDE TS S3THROKE L Q5619 M /Kkm), 775 <V EKRME ST 5 S4TED
INE D o7z QFE2.0MHMAKm). T72 83 TIE, 1{EEDTF 3 vEPIFBERDELHERIN, 7053
MIBEMEA I VIKGEETH L7 EH Y ea Ty, AAZakayEY I F)LaTELTHD,
CORMDOHTHER I NIz, —J7, BEILEHOR - BRPMELE TS S5 TH 1{bHOfELSSTHEE £ <
MRS NI, T ) bR EM I FIBRKGHTH LIVt LEAMED A APMEKERECH 5 &
VNt D2ERZ ORI ORTHRS I, FEMP OB 2 BRI W7 SR 8%
(Nishinaka and Ishii, 2007) & FI\CTHHT 5 5 &, AR AR CIIERE L OV SRS HBET 2
FENMEAFT % F 3 78 (SRS, 6) OFEEDEL h o 725, REFE (SR, 2) 2% fkE ZEHHAK (SR7, 8) 12
KAFS HRIE D % lr o 72, BRI ZEFR (SR3, 4) B L OE#H (SRS) 1IRET 2 F a wHTE &
R R RN BRI AR T 2K o 72 AERKEBNC A S &, BRI T 2O EI3H
HEROXETH 581 (6FH) 2, Bk % Ffh & L72S3 (9F) THHh o 7-D Ik L, HIE BRI
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9 HHEESS (61F) THRD Loz, — T, BELEBIRE S 2 OB IZDWTIE, S3 (6. 81H
km) TIRAKE R D, S5 TR s o /2 (64 FMAKD). 2 K9 — FFETIEEF 13537 FEE
BRENTD, ZDIEEA LR AFFHRMRICKRE L4203 K5 — M TOREHT, 7 X FHEHKS
TARIWMEROTIFT— b TldFa vHIZITEAERAON G072, 7 AFXFFHRKIZONWTHRS &,
TR 2FHD 2203 F5— P (Q1,Q2) THAM 1223k L £ {, iFE6EHD 200D F 5 —
M (Q3,Q4) TEXERSH LA E DL dro 72 KFAEDERNS, 7 3 v HEOBER ELHEL RN
TEAE D BRE B RS\ CHBURAZ UG L, (i 2 M AH B IO F 3 v HEOBREIZBWTERTH A 2
EHIRENT.

&}I

53

REFFEZAT )2 H 720, AR S DFFEFT O P, S EHROMIRIIZRE B IC ko7, F72,
KB SRR R B A e BRI R AR 78R R HR P B R 28 0 IR PR BRAE IR, PR BRI 2 L Lo &
TAEHRRPLEDTERETEV B BILER L RIT5.
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Summary

We conducted transect and quadrat surveys of butterflies in a Satoyama woodland including traditionally man-
aged and abandoned coppices on Mt. Amamori, Inagawa cho, Hyogo Prefecture, central Japan, from April to
October, 2006, to elucidate differences in assemblage structure and species diversity of butterflies among cop-
pices managed at different levels. In the transect survey, we established a census route through main types of
vegetation in the study site and divided it into 5 sections (S1 to S5) according to vegetation and landscape. In
the quadrat survey, 2, 2, 2 and 6 quadrats (10 m by 10 m) were established in coppices dominated by Quercus
acutissima 2 and 6 years after coppicing, in an abandoned coppice and in a pine forest, respectively. As a result,
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a total of 41 species of butterflies belonging to 5 families were recorded. In the transect survey, 204 individuals
of butterflies belonging to 41 species from 5 families were recorded in the whole transect and 5 multivoltine and
nectar-feeding species, Pieris melete (43 individuals), Eurema mandarina (22), Ypthima argus (22), Neptis sap-
pho (12) and Libythea lepita (11) dominated. Both species richness and density (count / km) were highest in S3
(25 and 61. 9 respectively) where young Q. acutissima trees dominated, whereas they were lowest in S4 (2 and
2.0 respectively) in an abandoned pine forest. In S3, species richness of univoltine species was also highest (9
species) and three univoltine forest-violet feeding fritillaries, Nephargynnis anadyomene, Damora sagana and
Argynnis paphia, were unique to this section. Species richness of univoltine species was second highest in S5
(5 species), which was dominated by medium and tall deciduous broadleaved trees , and a deciduous oak feed-
ing skipper, Erynnis montanus, and a grass feeder, Isoteinon lamprospilus, were unique to this section. According
to the analysis of assemblage structure based on the SR index (Nishinaka and Ishii, 2007), species richness of
butterflies dependent on young and deciduous broadleaved forests was high, whereas that of butterflies dependent
on short grassland and evergreen broadleaved forest was low. In addition, densities of species dependent on tall
grassland and young forest were high, whereas those of butterflies dependent on short grassland and evergreen
broadleaved forest were low in the whole transect. Species richness of butterflies dependent on young forest
was high in S1 (forest edge section; 6 species) and S3 (9), and that of deciduous broadleaved forest dependent
species was highest in S5 (6). On the other hand, density of deciduous broadleaved forest dependent species
was higher in S3 (6. 8 individuals / km) than in S5 (6. 4). In the quadrat survey, a total of 37 individuals belong-
ing to 13 species was recorded, although most of them were observed in 4 quadrats in coppices dominated by
Q. acutissima, and few individuals were observed in quadrats in an abandoned coppice and a pine forest. In
coppices, both species richness and density were higher in 2-year coppice quadrats (total: 12 species and 23
individuals) than in 6-year ones (5 and 11 respectively). Our results demonstrate that both assemblage structure
and species diversity of butterflies are affected by seral stages of vegetation, and traditional coppice management
is effective for conservation of species diversity of butterflies in Satoyama woodlands.
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