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1. IC®IC

WO E OMRIEBF MK, KHlch BT EhDHZED
Z MR zZ2Z T, Wit - b E T E 72 il
BMEHE 2019, UMOBEEBFEAEMKE Z0DZ N
HWM L TERD, HRNAVHEZ AT 2 HAEHA 0
COMEENT WS IREBS 2003), £DH>HDT &
D, B IR EAZNT O MRS R FAE AR GE D IRBERIAR) 13K
2,500ha 25 L (JUNBRMKER) 2019), 2 AO1 0
IS—ZICBBRENTWVS, TOXIIT, HOBIER I
EFOLEERIEFEZELDOTH., HLEHENMTD
T &7 (Tanouchi and Yamamoto 1995 7% &), F iz,
RF S (2005) 1. # ORI & F O R A
TAHARDE THIYIRHZ b U, R0 N TR T I IR 3E
BRSO MR DN CTH 5 T & 2R LTz,
B HHICDOWVT, Maeto et al. (2002) EPUEIC BT,
TG SO IREMRD A 5D LU REED D
HEEMATHREREL REZ TR, FEKRDME
ENEETHB E LTz, LML, TNUUS TRZER R
ke Z NN ORI TR HM Z e U 72 il 7m0,

—Ji. BOAEICBWT, BHFHEZIEE L U &K
BREEFMMICIEF a v A Y LR (Carabidae) I HL
MESHWENTE T (AR 19963, b, IR S 2004 7%
o BFEREY N Tx—L 5L by TEH
W LB A G ICHIEREN TE 32 b, R
JTHEL, BETVEAA YV MIBVWTEZHEINATY
%, ThHDIEMIC, IBAIKHESISND T LR

JERSZA  BRITTAE 8 H 26 H RS2 -
D) AR S WIZEHT ALimE ST
* RIS ST LB T T 062-8516 ALIEHT EEX2E A 7

SHUTE12 H19H

HEFRE (R LY RN AR TiE Y
Fakxfeafx LBt ahxiif) (8
WICFET I SNy T LY RE BB ZARFIET
W TEREERR]) LT %) ORFEITRHIRED
ZACLICHHERIC LT 2 T &N TWS (i - &
A 1983, B 1985, BH 5 1991, EH 2014, 2016,
5 2016), 7o, BERZFIIE (XA M) ELTHNS
Ey R 74— Ty TR EREMER R 2 EHE
X, LMD 1 boy T TE. ZORHEME 2R
TE, HEHMOERICHWS T EMTE BT LA
5NTW5 (EH 2015,

Z T, MERBEAEMKCKTFET2EOMmM &, FAE
EMOBMIRBEOEMZ M2 T 52 L Z2HM
IZ. MOWIEMMZ FTTREL R HBMERBIICIE A Z XA
FeLZZEY h 74—V T S 2RE L TERENE
HHREHEL, ZORERILKL T,

2. MRLE Ak

2.1 AEH

P, HIRIEAEITEA MO S B 2096 FRHEZ BR <
2091 ~ 98 FRHEIS K T 2048 MRBEN T o 720 AAE M
KA T QD) BB X TZORED S 20 m L E#E
NTRER S ARMEREE R 16 fET & U, B & BRI 6
CTSs5DODA7IV—cntiz, §xbbB, 41 ~93
TEAE O ER S SR TR 5 iR 72 N AR (PL) . JASER
MRIEARERIC IS U T, 184 A LL L D WEBEASH 5T A= K 3 5
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HT (0G). 53 & 93 A DI Him — bk 2 &ipT (SM), 17
~ 26 A D F i 0 3 (& T (SY) 1S, 2 fFEATDIE 20
m ORI BRI P o 1 & 7T & 135 Bk o ST AHE 2 (& T
R (OP) & Lz (Table 1), ATH#D S B PL5 I3
/F, MEAFANTIHTH o7 (Table 1), PLI Tl
FERTEICEEDN TN, BEDNEVT W, FHE—
MDD B SY2 k. THR Y, INAJ FEO B TR
AROLEEDNEN STz, Tz, KERH (OP1) NOREMIE
IThbNhah-o e,

22 WERE

ZTNEFNOMREMIC, RARZFEIIHE LZEy b
Tx—=IV Iy T (UFhTv ) &1 E&KEL K,
kT TRELZNCIE, HENMTHET 20 cm iy
MU E SA T (ZZRBIEHR VT 94X 114 (NFE 94
mm., A8 114 mm)) Z. K00 ORI A%
K2R DTEB W, T FIEPKD DI
TOEMS 50 mm OMITIC 2 mm BOIE 4 HARBH
Too T2 95 mm. & 170 mm OBEHT S AF v 7 F1w
7" (JEAERL BIP-720D) &\ iz J1w TICIEFRH - B
EzHmMc, JTu¥ Ly Z) a—)VEWEZ 100 ml A
Nz, £, XA FOZUIMELT, Ay TOENS
5 mm OMIEIC 1.5 mm FBDIz 3 AT, [T/
3RBTGO/ T S5 ZFw 7 1y T (1 42
mm, & 35 mm) ZHETHLUE (EH 2015, NA
MCEY NGO & 15 g 2 FRd &R CHEN T Y T
O TEHT T AF v 78R L, 25C I 4 0N
MEBELZEDZHWZ, bTy TREBERIC, XA
ANOHy TOHEER AT EHIC 1 mm FOINRE 25
ARG DICWMOBZ,. by SR LRI Y
TICHA LTz (B 2015, hT v 7O EICEEEA
FN—=Fv T (BAYV—=81300 VaArr TvT27:
405X250 mm, & E 30 mm) ZHE, ZOLICEYIE K
KFokdIicaryru—r7ay 7 (390X190 mm, &
T 120 mm, 11.3kg) Z#Ez (A5 2016) (Fig. 1),

X, METEODODAMTE RN o728 HER
T BHN 2 B0 TS Y I 2HBIsNG 2013 4 4 A
THAMS 11 H A TOMEIT-> 7z, I%bb. 4 A
25 PSR OFEZBB LT, 2l M#%D 5 Ho HIC
RAIOEINEIT> Tz TDH, 5H23H~6H 6 H.
6 H20HH~7H4H, 7TH20H~8H 1 H. 9H 12
~26H. 10 H10~26H. 11 H7~21H&. &7
[ DfEZTT - T2,

23 MRAE

201349 A1 HOXY A ERHOIC, BAZEEZK
BB, FHEHO bTy TRIEHTOE LOEX
12 m#ii CeREEHZRY Uiz, MgicidT I %
JU 71 A Z (Nikon Coolpix 4500) & fHRL > X (Nikon
FC-E8) 7\ 7z, BHZEREE D MEHTICIE LIA32 ver.0.378

(A& 2008) W=, £z, 9 H 11 HIC, S
DLTy TREGHZHPLE Lz 10X10 m P95 ND
fEE e (DBH) 5 cm L EO#MOKRE ZHE L, MA
DREEEZIT 2 oo HILBDARICDWNTIE, DBHD S
em DL EO#OWmALZ &5 L, DBH ZHH L7z,
EREDN B, BAREE, WaElmEaE (LUF BA),
VY9 DBH & i K DBH Z K& 7z,

2.4 BREE EBERDRE

B U U Fe B A I G L Tz U, AR B BT
(NIKON SMZ 1500) ZHWTIEE LTz, [F@Eicid 5
5 (1985) &JIIHS (2005) ZHWz, AR HEMEBS
WEFERR LM SRR E LT H %,

2.5 7 — R R

KRR, FE L v T Y DEZRRETREL (Simpson’s
diversity index (1/D)) D7 3V —RID 2% LT % 7=
&, Kruskal-Wallis MiE 21TV, P <0.05 D, Tukey
HSD M & %2 17 - 720 &l 51T 1& IMP 8 (SAS Institute
2009) ZHW, A7 3V —OEEEZzHRET S
728, ek 1 (Indicator species analysis) Z 1T o
7zo MAHTICIE Dufréne and Legendre (1997) D J5i%E7% M
VW, BT PC-ORD ver. 6.15 (MjM Software Design
2014) ZHWz, TOHETE. A 73V —IcEBT
% N HERSARE (relative abundance) & Z DOFEDHE S
NTHXY o M HE (relative frequency) DFEM 5 HH
LU 7z $ i O s KME (Indicator value: IV) %=, TV & L
FHE K DG T P IEEUMN & LLRE T %, 517V —
MIOMEREZ LT 5 7o, Fid iz iy O i
# & Serensen ODFULE I Z H W IZIEFTEZ RO &
Wikt (nonmetric multidimensional scaling; 24 N NMS)
TEEMF L. DEERRZRR LU, £/ A7 d
U—NOBEDOE—E, h7dV —ODHOER
M7 2 #E )G B NESE (multivariate response permutation
procedure; LUN MRPP) ZfHWTH#HT Lz, 25D
BT & PC-ORD ver. 6.15 (MjM Software Design 2014)
RO, BRBMEFRREE L BRORE L ORFRE
fRAT %728, NMS fiftht T 5 Nz il E e O %
fifl | & bRih 2 3 ML T — 2 OB R 72 B AR [ T
fENT UTzo (HU. FAEMOMEIC 184, 15505 D b
IC¥H, DBH A S om LA EDLARD & o 7ol A i
FH9 DBH BL U A DBH Ic¥uzfRA L, GHHE L,
FHEIC X TMP 8 (SAS Institute 2009) 7 7z,

K o
ISH3I3MAEDFEAETERLNHEI N
(Appendix 1), FAFIELIT, B 0 & B T
. NTHEDMTHEEND > 2 (Fig. 2). F—
A7 3V —NOREEIE. PLI & sSM2 Tk <, OP1
TEZWZ ENHI -T2 (Fig. 2)e TN SR EIZ.
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Pitfall trap baited with carrion
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Fig. 2. % CORHIER LD R (hRED &2 2Ty Y OZRERR (/D) (XD
Abundance, species richness, and Simpson's diversity index (1/D) at each site.
Kruskal-Wallis SUERSHRZKPICR Uz, B LETIVT 7 Xy b REZ AT 3V —R
IC Tukey HSD MUECTHEAZDH D (P <0.05) AT IV —HEWVL DD/ Ml Uiz

A% 1d Table | 2204,

P values in figs show the results of Kruskal-Wallis test. Different characters above points indicated
significant (P < 0.05) differences between categories by Tukey’'s HSD test. Site categories below
horizontal axes and site names below some points are demonstrated in Table 1.

ERHED 0% % LBy F AN ORI DR
2Tz (Appendix 1), FEEUE. A, A
bR & B TR < il SRR E HEEND o T2
(Fig. 2)o ¥ V7V Y OZEERBIE. A7 3V —[IC

BIEWN RN e, FAEKT A WEADH S
N7z (Fig. 2),

BRI, 7ayFLy, arzayTLave
JhARITVRAGIDNARGEE-ET, WIne
B XMRTE o & & M BB E D & A > 7o (Table
2o BEOAT IV —ICHBH LI EERIGERET
oD S B, BREORE, 3xbB NTH, K
EREH® —RKIcZh > TR, IVRYEVY
TFTLYERYF AN I TNORHRMKEZ A I KR
HBUBHEN @S T2 DICR L, AL T HRMA
TITHT, X TRAYANR, ATV IAHN %

&)V Y O FT 3D AR RATAH S B MK
o iz (Table 2), WY TV~ H B & FHin
TMRITIFIEREEINTE O, PAKMTE > & & X
BSHEE A o 72 (Table 2),

NMS 1T & 2 REEREMAT T, 2 ORI Nz,
Final stress (& 4.93 &/NE <, ATHE R OEEMEEE &
Molze B—HOFLGRN82.7% &b > Tz NI,
JRAEAR & CHo s R, R R RO DI o T2 PLL &
SM2 zZ[R< &, (ZIEF UL IR > 7z (Fig. 3). il
TR E B D FEREIZIE S D ENKE NS A, i
DD JERE S BAHEIC 77 #E L Tz (Fig. 3). MRPP
DFERIZ, BEENH T TV —NTLE®RNE—T (A=
0313: 2 TCOATITV—IIBNWTAHT IV —NOLEE
W25 A=187G0, BHNT—RITBNTA>03
BHATIdV—HNOHEOH I EDEHVEIN

B BRI 55 19 % 1 5, 2020]
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Table 2. 10fliALL FHli¥E & N7 PRI I51F 2 FRETRES Bl R

Results of indicator species analysis for species captured more than 10 individuals

Relative abundance (%) in each

Indicator value category

Species v P PL OG SM SY O°P
Nicrophorus concolor 7 13T N3/ 759  0.016 11 0 76 6 6
N. quadripunctatus 3V RIE T LY 33.1  0.601 33 27 22 8 10
Ptomascops morio A7 AT I\ 80.1 0.025 10 7 80 1 1
Trox opacotuberculatus ©. A 17 AT A} 3% 41.0  0.227 43 11 41 5 0
Phelotrupes laevistriatus 2>/ F 175 3 346 0315 31 35 30 4 0
Panelus parvulus < X Z )V 37 % 314 0418 18 47 35 0 0
Onthophagus nitidus *7 Y L2/ I 3 672 0.054 2 0 1 30 67
O. atripennis A7 )JVLY I AN % 46.5 0.114 46 12 35 4 2
O.ater 7 ARV A3 402  0.337 50 10 39 0 0
O. fodiens 7 N1 R < x 51.7  0.036 24 4 52 21 0

F17- 3V —% 13 Table 17254, Site categories are demonstrated in Table 1.

0.8
SM2@0.6}
- 0.4+1 O
& A 02} A
i N SRS \ O
~ 15 -1. -05 _pol 0.5 1.0 15 2.0
c:: A' 0.2 SYso
"% -0.4+ A
< | A Conifer plantation -0.6f+
@ Old growth forest -0.8}
@ Middle—aged secondary | —1.0t OP1A
forest 12
O Young secondary forest| =

Fig. 3. #FERTE L ORMIEE L Serensen DFALUETREE WV 7B HE 2 ROC R ISR
L (NMS) 1 & 2 Hil A D g DGR
Results of nonmetric multidimensional scaling (NMS) analysis as applied to
ordinate sites with Serensen similarities of the beetle’s communities for all sites.
WL DO DFEFERRICEE U Tz & 441X Table | 25 0H,

Final stress = 4.93. Site names beside some coordinates are demonstrated in Table 1.

Table 3. NMSD % fiflfifi & A3 7 — 2 O itk i & 2 H
BB GRAAHTAG
Correlation coefficients of liner regression analyses
between scores on axes of NMS result and forest

TW% (McCune and Grace 2002)). A7 3V —[Hid4E
KRTHBICDHT 32T ER LTz (P=0.0010),
FRARODIRAE & BEEE DR T, NMS DO F—Hilififi & #k

W G 2T DRI — 2 AV EE s KB B (R o L 7 petn
(Table 3), FFIC. BIARZE, BA & BHZE O FHBI R EL Axis 1 Axis 2

Mo fz (Table 3), WIT, 55 HlfEl: & OMILT— . P S P

2 b MR 7 - 7= (Table 3). Forest age 049 0.0025 0.00  0.900

Tree density 0.74 < 0.0001 0.03  0.539

Trunk basal area (BA) 0.74 <0.0001 0.01  0.685

4. H% BA of broad-leaved trees 030 0.0267 0.00 0.917

CFLYHPRMOBENGE Lt 0% FERAE  Mean DBH 046 0.0041 005 039

o 5503 2 A fr o= DI # . febkic  Maximum DBH 052 0.0016 0.00 0.892

BUSRAREFRDONETORET, K Canopy opening rate  0.75 < 0.0001  0.00 0.980

2T, A R R AR S MO AR RIS 2 0 A, R
I Z VWHE, EORKICEZVHENFEET ST L

MDHIS N T3 (Katakura and Fukuda 1975, (Hi% - &
/K 1983, Katakura and Ueno 1985, Katakura et al. 1986,
B 1985, K& 5 1991, Ohkawara et al. 1998, Nagano
and Suzuki 2003, H 2014, 2016, FH5 2016), LW
L. FRBIc KR 214 T3 nETiibhTwix

|Bulletin of FFPRI, Vol.19, No.1, 2020

Vo it - I TR BB R 2R & U 2o,
AT LVRHERTEZITHNTZ 7/ (Niemeli et al.
1992, f14F 1996a, b 7% £ ), Niemeli et al. (1992) &,
HEBMMEETL 4 24 TORKMEFHTHE LT
W, AV LVRHREZOEREN S, Bk B
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DEBLLTEALNZEREY x5V A (habitat
generalist), 4 XA TOHFMDO VT NITE L WM
YT U AL (forest generalist), FidE DFHIICZ W
FMRPE AR % 1) A - (forest specialist), HiHfilc 2
Tl (meadow species) 1701 7z, HAEICHB W
T%. Niemeld et al. (1992) & [EEEDA Y LRI HR
DRAATRINRPAENT B D, BHRICZVEODIZ

EAEPEREBY 2 2T VA M, BMEY 225V
A BT, HMEARY Y Y Z LTI, RES NG
LU RS20V 1 EABITFENTVWERTTH
% (FaA 20092, 2012), a7 (2009b) (&, #HZR)IIRK
BERT D IREER I AE M CA Y LR FREFAE L, 11
TRIZ U il S N7 O A PR B D AT BEE 72 /- L
TWBH, [HEERLIDPENTED, BHREAXRT v U X B
EWERTERY, AV LVRRRIICE TR 21T
FEAMEOBABERRICH TEHB &, HMMEX
XYy U AMNCHZ2FEEROEEEIFETT, £
COFMBHEMMUEY 22TV X NTHO., AV LVRH
HOTNETORBELL TV, ZFLT. TDT EH,
HE DL E O RN OBERIENZIE T 2 EHK L
o Tz, It “ Mz < ar L7z 3 f (Z e
TLY, arzuayrLy, JhARIURANE) &,
s & WV S REE DD ILEBMRICZ WL E X SN,
AL 72 KRR T A& U 72 Niemeld et al. (1992) @
MEEDOBKRICZOVHEMEARY vV A b LIdEKE
5, COSHBO 1, a7y T LR, DB
SmIUTFOZHEBEOANTHICZVWT ENHISENT
W% (Nagano and Suzuki 2003), A#FZE T, s —
KD S BXOFNSM2 T, AFEHIEELTEh -7
(Appendix Do TNHDT A5, ARIEEICLTW
TwicznweEZENS, £z, Juv 7LV ET
MR ahxiE, BRAT TOMGE (1H 2016)
ICBWTE, ARUFFEDORE SRR H i = 0 T R 5
ME L, BEME LTHREEL TV, 5%, 2hbHo
HMOEREBZXOHELIAAT ST LT, KALKLK
I E DRI Z Ve VW R AT
ERETHZHENDZEEZ NS, HBICZ >
el vy rxafdxid, SRS 722D,
il ZXMICE 2o T, BH (2016) Tld, AR
LR OIRIERETH b, HHNERE T % ikt o4
WRDERME D & Dixhotz, TOXS A&
LHMRICZOREICDOW TS, B TId R Wiz s
ATOFRENREEEZ SN S,

LW o16) Tk, MilmH @< a2 EEABMER
RO, i, EREREDEML DI L,
AW T L 2RISR REMR T NNE RS
mAA SNz, AT LIRFRICBNTEEEMKTO
TR TSN TV T, TORRKIE, FEMKTIE
BELHIC Z WO HBEE MRS & &l JRE
MARIZEFED DI T & 12H o 7z (Niemeld et al. 1988,

1993, Niemeld 1993), AWML TEH. AV LIFHHE
FIARIC, Hof RO 2 3 AR 9 B S
B 6 FMNFAEMT AR, Bt OIREMICED > 2
VYL AN FIWAET, FEMKRERIZFEE LR
Mmolz, FH (2016) OFEMICIZEEMIEZTENT
B59., oM EOEHEIMIL 63 FEEDHHE X
WTH ot LM (2016) OFEHTIE. TDEFEK

THEBENEC RN THERYE LGS &, IBREEH
HOZREERIERTLTWSEDEFEEINS,

NMS IC & % BEEEMEfEAT T, T DL B o Kbk o b
ElroEENSEEN TV PLL & SM2 Tld. B
EED DI o Tz, PL1I TREHEICHXDM Tb N, &
AREENMEL . BIZEENED > oo FRICERLTWL
TVA, YT ol xEHIIMAEE L AR ADM
R H > (2= 0.46, P =0.004), BMRIC KB HEELH,
RELETHI Ly FaHXOEREEE NP L&
ZA6N, TNHBRHERMEICHEE Lz, SM2 13 sSM1 &
FUATIV—E U THE-oTzh, D 40 FEH VT
O, krFaixnbiaholEZ LN, TNHRE
EREICEE L, Y FaH R MERIE. e s
WIEOMBEZRDOZ ehMmesnTW»T (EH 2016),
AW TEERZIEOHBANA SNz (P =040, P =
0.008),

NMS IZ X 2 BEERGG N Tl B X0 & B A
DFEREM D 735 TV — O S & BRI BN TV iz,
ThiE,. NS OB T, HBM EOZMWICZh -
fekyFatx, AVRYEYYTLYVEATRIVE
AN IV ot T & FRHBOhoEERIC
AoV I YANIHNE ol T EHHEN & -
bhz, BEHOENTE > & HIERNZ <. NMS
AT DS — AN /N E Do 72 OP1 Tl&, DI Y
RYEY YT LMW 2 HEFHE SNz, OP11E 20 m
MEORFH O R, FabBiigh 5mfl 10 m D
Fricd oz, MEIMEDOE VI YR EY YT LUH,
ARDERMTHZ2MANSFIETOHEIND XS
A MCHEFIENHE S NI T &, OP1 DFfiifEE &
BdEICE LI EZBNS,

NMS O —filifild,. £ TOMNT—% & ARICHE
U. FRCEBIAREE, BA LBAZEE & OMHBEDAMETSH -
Tzo B (2016) ICBWTE M, BA LHHZEE & F
5.5 81.0% O — W E A FHEI U, FRICHIZ4E & OFHRY
WAETH > 720 BA IIHRMBKAT 21ZEE<ED,
PAZEE AL NI VWIZEMLS AB EEZOND, C
NHOT NS, BAEERBBEE. RO
PHEILOBEOBNEEFLEELAONS, L L,
AWZEIC BT, L EOMM X, BHEMEIC A
T3 —DENZ D 5 1o FAEMKTIEZ MK
{Z2HEAEND D, ZXREHEDOHEEIRKET N EH
ZAbNaT D, S, RAAEMMAZESL, 47T
J—ZWETZHT LT, LML EOMMHIC I 2 HEE

B BRI 55 19 % 1 5, 2020]



SRR R & D ARMREBRIE D > 77 L2« HEESE 11

G DBV SMC RS RN D 5, AR
HEEORE I, thoRROZHEMRE LT, O
AW SIS TH O DOBRMREREEDO RS
LT EMmSEN TS (EH 2015, 2016), 5. &
SICZ R & 2R RMRIREE T TaMAZ TV, M
OB NVRHEMEREE L OBRICDOVWT DT — X 2R
L., SRR REOIREEE LToaHEZH
SMICL TV RBEDNDH B,

o

AL Tl ARIEREBRZERT TN T O R BH - LG
TP SERIC, W A RISy > TV O 7%, [
FRMERERIIIL 7V — T D J7 R IR KR A E DB /)
2. MMER G O R — 1 & oA b E S
DOMPEECHELICHEZ, AT EH/KT—ER 7
NZ 2T 1w ML 2 % — (Atlantic Forestry Centre,
Canadian Forest Service) @ Robert Johns {8 IC D
KEZ L TWikiZWwic, £z, HRSWEREITE,
B ORI 2 LT W ez, T TICEE#T %,

51 SRk

Dufréne, M. and Legendre, P. (1997) Species assemblages and
indicator species: The need for a flexible asymmetrical
approach. Ecol. Monog., 67, 345-366.

ARES O - mEL B - A SARH - RBA AEAE (2003)
JUNIC 81T % IEERIMROTEZ FRME. A & A2, 14, 11-
19.

ARES P8 - wEil iy - 5KH #200 (2005) #ErE) 11 i
I B MTEFR AR & R« N LR FEAH A F &
UREZ MO A& B, 15, 1-8.

1B (1996a) BREHEIEE LTOII L8 (Tl
H: AV LI, RV I EIILVED BT %408
NS, EERIRZA YRR, 34, 1-110.

A7 IEF (1996b) BREHEE L U C ORI T I L
L RBHE B, 31 (12), 2-7.

e IEZ - B 1E— (1983) THEBEIIRHEIC X SR
THOWHEREEOMN (1. XA M T SICEE S H
UL B RERBERRC 2L, 9, 183-196.

Katakura, H. and Fukuda, H. (1975) Faunal makeup of
ground and carrion beetles in Kamiotoineppu, Hokkaido
University Nakagawa Experiment Forest, Northern Japan,
with some notes on related problems. Bull. Col. Exp. For.
Hokkaido Univ., 32, 75-92.

Katakura, H. and Ueno, R. (1985) A preliminary study on the
faunal make-up and spatio-temporal distribution of carrion
beetles (Coleoptera: Silphidae) on the Ishikari coast,
northern Japan. Jap. J. Ecol., 35, 461-468.

Katakura, H., Sonoda, M. and Yoshida, N. (1986) Carrion beetle
(Coleoptera, Silphidae) fauna of Hokkaido University

Tomakomai experiment forest, Northern Japan, with a

|BuHeﬁn0fFFPRI,VbL19;NOJ,2020

note on the habitat preference of a geotrupine species,
Geotrupes laevistriatus (Coleoptera, Scarabaeidae). Bull.
Col. Exp. For. Hokkaido Univ., 43, 43-55.

JIH ER -8 B - B fiE B (2005)
HAEE A 3 L BRI 55 1 By, ROk
INARHL, 5L, 189pp.

JUNZBRME R (2019) # O BEEE AL, http://www.rinya.
maff.go.jp/kyusyu/aya/syouyoujyurin.html (ZHH 2019 4
7 H 30 H).

McCune, B. and Grace, J. B. (2002) Analysis of ecological
communities. MjM Software Design, Gleneden Beach,
300pp.

Maeto, K., Sato, S. and Miyata, H. (2002) Species diversity
of longicorn beetles in humid warm-temperate forests:
the impact of forest management practices on old-growth
forest species in southwestern Japan. Biodiv. Conserv., 11,
1919-1937.

A 1 (2009a) B TR Field Museum 255 [T
BERUOHEBEN L EAERNEO I I L FAREE & IR
AOFEHL BIEIE, 20, 115-125.

A FIEG (2009b) Az LR BRI s 1 L D IS bR oD
O3 LB, SRRETEBYINIZ 2L, 34, 44-47.

A A1 (2012) LA i A W bt R it i
B ZMERMAEOER E O 3 L RERHE. REE, 23,
9-17.

MjM Software Design (2014) PC-ORD ver 6.15. MjM
Software Design, Gleneden Beach.

Nagano, M. and Suzuki, S. (2003) Phenology and habitat use
among Nicrophorine beetles of the genus Nicrophorus and
Ptomascopus (Coleoptera: Silphidae). Edaphologia, 73,
1-9.

Niemeld, J. (1993) Mystery of the missing species: species-
abundance distribution of boreal ground-beetles. Ann.
Zool. Fennici., 30, 169-172.

Niemeld, J., Haila, Y., Halme, E., Lahti, T., Pajunen, T. and
Punttila, P. (1988) The distribution of carabid beetles in
fragments of old coniferous taiga and adjacent managed
forest. Ann. Zool .Fennici., 25, 107-119.

Niemeld, J., Langer, D. and Spence, J. R. (1993) Effects of
clear-cut harvesting on boreal ground-beetle assemblages
(Coleoptera: Carabidae) in Western Canada. Conserv.
Biol., 7, 551-561.

Niemeld, J., Spence, J. R. and Spence, D. H. (1992) Habitat
associations and seasonal activity of ground-beetles
(Coleoptera, Carabidae) in Central Alberta. Can. Ent., 124,
521-540.

Ohkawara, K., Suzuki, S. and Katakura, H. (1998) Competitive
interaction and niche differentiation among burying beetles
(Silphidae, Nicrophorus) in northern Japan. Entomol. Sci.,
1, 551-559.



112 HAR

R BE— - gl B e AL R - e BEK - R
BooEE - Ok P - HE O R (2004) JbiiE
HIREBIC BT M E A —T T FOMEERED
egic & & D WA O 4 FERET ) . HIMGE, 86,
251-257.

S 1E3 (1985) it 351) % ko B A i
B9 2 W7%. JEEIERS, 48 (5), 187-191.

S IS ke B - ALK B (1991) REfRHIC
Bl 2 BHFHOLE RERIEICE 9 5 %% iEREMERE, 54
(5), 287-292.

SAS Institute (2009) IMP 8 ver 8.0.1. SAS Institute, Cary.

Tanouchi, H. and Yamamoto, S. (1995) Structure and
regeneration of canopy species in an old-growth evergreen
broad-leaved forest in Aya district, southwestern Japan.
Vegetatio, 117, 51-60.

¥ e B RE - AR EZE (1985) JHEHAH

B (7). PREFE, KB, S14pp.

EH PR (2014) 5% b Ty TCERSE LRk - )L
BERHRA - MOEIRVOA Y LY RSB X ORI F H
TESE. TUNARMAIIAE, 67, 29-32.

W BHE 015 BARMEY T LVE s ax Ly R
BRI S UTHO 2 AR BIREAN 5 © i
WKBIEZRL MR T b Iy TSRATHELIC Ty
TEORNE. BMERIHR, 14, 1-14.

H AR (2016) PRERODHE R 2/ NIRRT 0 5 75 % FRbk
CHBIZBRNEERSE (BREMEY T LY Ol x
L FRER) FHEDKIG. HMGE, 98, 207-213.

LW R - I8 W - A8 ER (2016) iR E £
FETIONE A B B & 2 ORI E. SN
7%, 69, 53-57.

A —7E (2008) LIA32 ver.0.378, http://www.agr.nagoya-u.
ac.jp/~shinkan/LIA32/ (B8 2014 49 H 12 H).

FMFR I EiRS 25 19 2% 155, 2020



113

T R B & D ARRERBE D > 7 LS « FEHRFER

‘1 91qe ], Ul pajeljsuowiop ale soweu 9IS o,m,m«\\mwﬁ uﬁﬁ_ﬁ.ﬁﬁg _Mv\_\ﬂ\\*m@m

ST 9 S 9 6 S L 4 0l 8 9 9 01 01 L 6 8 sSoULI $9100dS )7y
€6'c LT Ly 8T 8. T8 16  6TC 9L¥  L6T 9vE€  S6T  L9¥  TES 88T  HbE 9Ll [elo] |8
991 0 0 0 € 8 ve ¥T ve € € 0 1 4 € e 6l SuAIpof O LU AT Y £
€T 0 0 0 0 0 0 € z I I 0 L L I I 0 I 0 kYA TA LD
v8Y I S € vl 0 v €L Ic 9t 0T ¢ 6v €11 95 /L8 6 stuuadlyy O ¢ ({ L AL TAU A LD
4K 91  Lg 88 ve T L1 0 0 0 0 4 I 0 0 C snpyu SnSvYdoyIu) N (£ 0 2 2T Ao
z 0 0 0 0 0 0 0 0 I 0 0 I 0 0 0 0 SISUPOYYIU SIqOIIV) Y (L C AL TE L L2
v 0 0 0 0 0 0 0 0 0 I 0 C I 0 0 0 smnuiu SISUOIIT L (L T / (i,
9 0 0 I I 0 I 0 I 0 0 4 0 0 0 0 0 SuapnID Ao L ({ T 4y T J 3 7D
L1 0 0 0 0 0 0 4 0 S 0 € 0 I € 0 I SIDAO SNPUDT N [ 0 XA % K 2
oepIaRqRIRdS fof 27K (L
6£€T S I € T 0S 9T 1L 9¥E  S€T 66T 961  T9T  8SE  S61 881 6 SIDLUSIADD] S2ANOIIYJ K [ T A /2 D
8 0 I 0 0 z 0 I 0 0 0 0 0 0 0 € I smpanp $2dn11012Yd Nk ({0 £ 2 A E I
epldnnoan gk (L £ 5
1T 0 0 0 0 0 I € z 0 0 z 0 S z 9 0 SnIpN2N10oDdo Xo4 L ({2 (T K A
RPIBOIL Yk YT RL LT
S I 0 0 z 0 0 I I 0 0 0 0 0 0 0 0 Sfod1uuniq vYdIsow) L] L2 % LA LE L\
LS 0 0 I I 0 0 e ¥ S 0 0 I € 0 L I ortou sdodspuiold 2] LA 4
95 € € w or or 8l T 6S Ic T 6 LTl 1y 8T 0 IS smppoundliponb N 2 L2 F AL CE
€1 I 0 0 I 0 0 z 9 0 0 0 C 0 0 I 0 401020 SIOYAOAIIN 25T L 2T 4
oepiyd[is g 27 L2
[B0L €40 TdO 1dO  €AS TAS IAS CTAS [IAS €D0 OO 150 §1d +1d  €1d  T1d  11d

3JIS YIEI JB PIIIN[0 SI[333q Sunp pue prydyrs Jo srdquinN

RZE R W ki 2 7L 2 AU RGO IF Y 1 xipuaddy

|Bulletin of FFPRI, Vol.19, No.1, 2020



114

Silphid and dung beetle assemblages lured by carrion in old-growth
evergreen broad-leaved forests and other forest environments

1)*

Akira UEDA

Abstract

To detect species dependent on old-growth evergreen broad-leaved forests and compare assemblages between
old-growth and other forest environments, silphid and dung beetles were collected with using carrion baited pitfall
traps in old-growths, middle-aged conifer plantations, middle-aged secondary forests, young secondary forests and
open lands in the Aya district, Miyazaki Prefecture. Species richness and diversity index were higher in plantations
and middle-aged secondary forests than in the old-growths. No old-growth dependent beetle species were found and
beetle assemblages were not different among sites in the old-growths, middle-aged conifer plantations, and middle-
aged secondary forests. Many species were forest generalists found in several forest types but Nicrophorus concolor,
Ptmascops morio, and Onthophagus fodiens were significant indicators of the middle-aged secondary forests. On the
other hand, Onthophagus nitidus was abundant especially in the open lands and the young secondary forests. These
collectively made up the beetle assemblages in the open lands and the young secondary forests different from the old-
growths, the plantations, and the middle-aged secondary forests.

Key words: old-growth dependent species, Silphidae, coprophagous group of Scarabaeoidea, indicator species,
diversity, carrion beetle, pitfall trap

Received 26 August 2019, Accepted 19 December 2019
1) Hokkaido Research Center, Forestry and Forest Products Research Institute (FFPRI)
* Hokkaido Research Center, FFPRI, 7 Hitsujigaoka, Toyohira, Sapporo, 062-8516 JAPAN; e-mail: akira@ffpri.affrc.go.jp

FMFR I EiRS 25 19 2% 155, 2020



