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& e T ZE T O R LR M A BT e S (BRATH L) o 3 NBUBUSCE i 0 JE HUM & 2 D BIREIC DT, 1999

205 2001 4F & 2003 4E2> 5 2005 E N EH G2 FE ST v TRV A5 10 A ORBGHRICH 1 gL,
Z ORI A T OB R AT ZEAT X GER0TrE) & BRI R X (B HFEES) OB h T oM
AR LB L THO NI L, 72 H LA RIS B O I X 2 AW S ARIEIR i EE B X OB 124
b LBGBANDE EIZONTHERE L, BaHINTIR ey Fah A HE 28, ¥ (a7 a3 Hifl6fE, v/ va
A AR 10 % & & I8 FASRLEE S 720 BEATH L @ Chao2 (Chao 1987) CHfwe L 7 I FfEL (184) (3% HAf G
(158) LRIAFBIIERLSmro72, HHFERM (111) X WV AEICKE» o7z, BAHILOESAMHEOMESLEE
(Shannon-Wiener D% HEEFR ¥ H') 131816 TR & <, HHEWEE AHYEBOEIMOMELHE (221 1.365
£ 1521) EHEL THEICRE D72, BEATHILOEBM TIIHAAE (dwellers) & 7R D JE (tunnelers) ¥ 1 7
DR OTERLAHER LT\ 7oy BT L2 AR L S0 & B 2R O FEAA & OFELE  (Morishita-Horn O #H
WUEEFRE) 13M&A > 720 SIS OFESE, HEMTHIL O RANIMO — D OB & (35 7% 2 25k TR 7 BEE AL
Ao TH Y, BAHIIEN AR EmIIEROSHREREOBEIr O EE LM TH L I LAVRS NIz, R
M0 #BROFEBOMABEIIE,SOEITTTEAL, 9H, 10 BIZRAT 2,88 — L EIZHA L Cilz 10
AW ERT B85 = RSNz ARROFHWELEROREOZNEFFLTBY, BFHLOZLES
ECOMIBOILBOEH NS — R LT D EEZ STz, AL o3 B O 6 4 0 OFE R 72 AR
BILELTBY, FFHNEE TR 10 AH 5 WCIZEIEGRDBS T 54805 5 00, ki
W CR7TzN T W7z, TASIIEMA IO HANIIED /RIS L 2B ERICEN G RELZ R L TWE 2 L ER
L7,

F—T—F DR ILRI AR R, R R, SN, S RRE, IR E

Be
= m

FHIEEIBTZERT (VT & 5hE) OferH Lo R YRR
e TRk~ IR TbI T & 72, 204 I3
—RIEEETH AMEDEERWH AL 722 &0
EIWOWHE - TANVF—IERICRD LML TH LA, b
b B ERTHE I RD WA - 005
T T & 72102089,

WHE I TIIREDEPREF L > THRlE S b o i

BEWIIZZOELFIH LM 28R (aF 4401
%} Scarabaeoidea D EHEMED BH) L HAERBLTBY,
1) BEHOESEEROMME, 2) TIFEHEOYEE, 3) /N
IEORAEDIN], 4) REONMHFERDWMD, 5) A
BB O, A iEt R L T0D Y, T
FH L T IE FRAT 24 %)) Nakamura® 12 & > THRIED 5
& O THEADAMDHRE SN TV 25, Gl 72 3 A
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MAECNSOEE LB E % LT\ b EBOEEMED R
LZOREVERELRMEE > TB ) W, Kok
WOLHEIC OV TOHPEHS 21 L TBLLLEND
5o

ATFFETIE 1999 4E 720 5 2001 4F & 2003 4F 72> & 2005 4E |2
AT U 72T LR ) AR RERF SR St 0 JE HUM & 2 O B8
IZDOWT, N5 O B EHOFAFER & L
LTS DICT %o F 7ML AR RERIF 78 55 b o> 3 AR
Mo RS et B L OB IERICMRD 2 3
FHNOEROBE IOV THELET L,

MR EVFE
RAEEM

s H LR R O F) dha D ¥ 28 (Zoysia japonica) TIH
Howh (Jbfi 36°55° 127, HURE 1397 577207, % 316m,
1976 i) % 4 HeX 120, BB (Bos taurus) B
10 TEATR A 1 AR TS A5 10 A ¥ Tl ik
AT o 7o BENT L FE 1 F HE 1974 SIS N T HH & L
THBL SN, DIABUE B R B & % 28 2 72 A F2 Bk h%
TN TEHD, 1994 FELIRIE ERei TN
HWALASK & 7z, 2005 4 IS A HH 2 140X & L C Rl BE%L
2 X B EERACEE L7,

HHL D 728012 1999 4E ~ 2001 4F (L FF N O 75 i 7E X
(It 36°54° 407, BA% 139°55° 527, 1% 308m, HERTHI
A2 5 28km b ), XLV=T VI 47T R
(Lolium perenne) IEHH 8ha, KWV A ¥ A > 21 ~ 25
SR & 2003 4R~ 2005 43T BE O 57 B R
ORHIX (bi 36°5 547, H#E 139°58” 48”7, 1% 303m,
R IFAAE 2 5 21km 7, XL=T V74 7T A
Filh 8 ~ 10ha, HIVAY A VEHRAHEILA 26 ~ 35 FHIK
e, 2001 AERCBCBLG) OB A A G L LT, &
BT VE Hb X D BB b (3 FR A B AR DA & AR 0 B B AT
biTwiz, F2HHFEBEBX TIEBREE A <L 2 s
F U HMER Sz,

KRR E PR O - R E, BRATELL 2
Vo 7 AF - aF T EEREN, EELIEBRG A
TE#EEY, 7AT AP EAAFEHB X R - it
Yoo NT R  SHEAVEHX . 7 A~y oFELHT 5
TURMR, BRE - SEMEYEYS, HE, SFy 7 BXUUK
M, BHFREEX  RE - FEEYEY (2004 450
—HB 2 PERL A O & LTI, TR AT
Mg, 7 2F - aF 785K, B, @i - s
Wik, &, BXUOKHTH -7z,

%85 (2008)

ERRAE

1999 4F ~ 2001 4F- & 2003 4~ 2005 4E125 H A5 10 A
FCTORBHIMEICHA 1| (199 45 H, 2003 45, 7
HI3E ) EROBEEBIHRAEEIT o 720 FHROFA
ELUTOHFN (R 2 7243 s 7 v THEE T T -
729, EFE20em, EE8em DT T AF v 7 DI & f%k
FCLPICHS, FLrofil EEF CRERER %
W72l T, FOEIC400g DELEER B, FEITT
DERF I E 2T e AR EHOL L) Eo, e
LCRYEICFES CHHE CRAE L, RIS L
7o NN T v FIEEHREEMICPT V27 MIZEST
#5110 mIFE T 3MHFERE L7z, B L7 24 BEMZICHE L
W ZERRLEEB)R - T, KD A7 7 VIZANTH
PRI 3F B L7z A RT3 < o TEREE L 72,

T — S

LU OfERT I FEEFAAR IS & 2 B ol $ & g2 2
DWTAT o 720 FRIMHORE OB, BEATHILIO
A (6 4F) (B EMEHIX (34E) 2 HHFERE#
X (34F) LHLL B o7zDT, fE-RIETF—FI12L2
Chao2?’ THEwE L 72 MifeflE e w7, F72&% Ml
BWOFEUEEAFR L T > TV A XEE 2T
Morishita-Horn @ 8L (similarity) 84012 & 0 -4l L
729, RO E, ML A (species diversity,
Shannon-Wiener D& =84 H’) B X U Morishita-Horn
D L8 B o BT & 13 SPADE  (Species Prediction And
Diversity Estimation) *’ & F \» 72 f£3A & & (dwellers)
%/ 7 ) 2 (tunnelers) LD HFEDOHIE IF Gtest™ T
1T > 72 Wilcoxon O 5§ 5 AL # € B & OF Spearman O JIH
NAHBIR B DRI IE IMP6™ & v 7z,

BREER

#EAMH

R VZHRATH L&D B O F I 35 L O H Y
X OERZ IR L 72, 1999 4E 75 5 2005 41220015 T
A L 72T L 3 B R Tk > - a
B2, ¥4 aryakrdk6M, <73 A HE 10
A & 18 MAFLER S L7z T OIS 4 2 o HEI 3
DRNSF I 7 5K~ 7V ah 3t Aphodius elegans
Allibert,  7-FHOEREIFAL D 720 OWH[H > 7)
YT =T A A Myrhessus samurai (Balthasar)
PES NIz, SOW, A4y Fahr, V) ahr,
IR FAAr7 AT K, FF TRV AT A, F
I rvaAfA, AV AN A, AT AT A,



HAY 5 i L A RS b D 3 AU O R & BTk 3

TENRTVATARBIYaT Iy a bl AL, Bk
WLy FYAMIIETONTWREWAL Y K1) Xk
e LTHITTWLEERFRbH ), FiCHOD 4113
MO EmEREP S RELEELETL2HETH
%W A H L ) f 4 CRLER S - RO
TEBE D H TP X & HH 2 B e DX oD iR it oD 3
AN TR S 2o 720 Bl 2 TN 4 X1H
DR W A 72012, Chao2? THEE L 72
Bk 2\R Uice BEATH IO MIFFRESL 184 1375 BT V6
WX (158) LWEHEICERL S o728, HHRFEAE

WX (111) XV AEBCKE o7z (p<005). F 7-HEfT
FH NI A AR TR L 72 m o 2 2 T h e d
HROMBDOLNEHD—DTH - 72 (Imura & K5
£)o IARBETIEIRECICINS 3HFHET B3N
55 AL SN TB Y Y, A 7 ¥R~V aF A
EAT TR AN IR ED D LRI CIEAREN
FLERE D 36.4% DOFEDSLBIL T 5,

JEAFH I3 AR OFEL 1% (Shannon-Wiener D £ B
feBH) 131816 & K& <, HEMHHIX & HHF
WX OFEBAHDO LR (221 1365 & 1521) &

R1. 4#EI5 v TTREL ZBEFHL OEBORAEBOZRE

B4

BREZ OV — 7" BRATHILN® AKX H AR X

Y F a7 A HE  Geotrupinae
FF X FAH A Phelotrupes auratus (Motschulsky)
X FaH A Phelotrupes laevistriatus (Motschulsky)
¥4 a2y a3/ AME Scarabaienae
Y ) A% Liatongus minutus (Motschulsky)
IR ¥ A7 AH A Copris acutidens Motshulsky
A RYI)VIL Y~ a7 A Onthophagus lenzii Harold
UYLV AH A Onthophagus ater Waterhouse

7 NH KL =AW A Onthophagus fodience Waterhouse
I YI)VLE Y AH A Onthophagus atripennis Waterhouse

~ 7V a4 HE  Aphodiinae
F A~V aAH A Aphodius quadratus Reiche
TAT TR A A Aphodius comatus A. Schmidt
ATV A A Aphodius rugosostriatus Waterhouse
TFr =7 AN A Aphodius urostigma Harold
a7 a4t Aphodius pusillus (Herbst)
<7V 3% Aphodius rectus (Motschulsky)

AN/ A= Aphodius pratensis Nomura et Nakane

IR~ TV AW A Aphodius sordidus (Fabricius)
F YNV aAH A Aphodius uniplagiatus Waterhouse

Y AA QYT A A Aphodius sublimbatus Motschulsky

O

I
OCO0O0OO0OOLOOLOO OLLOLOOO 00

OO00O0
00 OO0 O O 00

DOoOogOogos
O0O000OO0O0OO O

Lo
D (EdHE) /T UGWEhB) !

18 14 11
1.00 n.s. 1.33 n.s. 1.75 n.s.

RV E T, EAAE D,

NI L 723E X ) k7 ¥ KD~ 7 3 A A Aphodius elegans Allibert 25ER4E S 7z, BEHIOWE |G 7Y LX) ar v

") A9 A Myrhessus samurai (Balthasar) 255R4E S 1172,

CEESICHX ORI T 7 b Py = a B A RESNIz, £ F I T ADPEEMANAET 72 b 7 v TTRES N,

“ns.: G-test 12X 5 3MAEIOETMOD / THIOKBKTHEES L,

k2. BREHL, SERAENX, BRFEREMXOBKERICH (T 2EREOSHEMER

SR HEATH 1L BRI HX F 47 el 7 il X
e B EMERRE OSRIEWIXM  HEEE BMERRE oSWEEIXM MM BRMERRZE 95%EHHIX I
% 18.4 1.1 18.0-25.3 15.8 2.4 14.2-27.4 11.1° 0.3 11.0-13.3
i . 1.791- ) 1.327- . 1.550-
SRR 1.816 0.013 841 1.365 0.019 403 1.521 0.01 1514

' Chao2 ®) CHEE L7 TR, f£—AfET— 2 2 AV CElE, Rl 5MEIAEED D (p<0.05),
? Jackknife #: 12 X % Shannon-Wiener DIE BN B OHEEE Y . BT HIIAEAED D (p<0.001) ; A5 KHEIE Solow *° @ boot-strap

HECHEE,
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HELCOAEICRE o7 (p<0.001) (£ 2),
HERIFEZFAT 2 HHEICVLOPDI 14 THEDY,
BRIV — 7 EIFIEN TV B 27, ERH L o3 B,
Bl S N7z MROFEDOHIZA > THEHA LEINT 5 H6E
W—"7 (HAARE, dwellers ) & FD T OLITHERE -
THRDE) S EI L EORA, TNIIIZ EA TR
B THHEE 7 IV — 7 (R D |2, tunnelers) 125515 5 11,
HIE I RERE O IS 7 Hs, B2 3R O IR AR 72
Wik CTEL T 5287, FAARLREYEOEKO I
(D/T k) EEERFIHIIT 100 TH Y, FEMEHBX & H
H2EFE R IE 2 2 1.33 & 175 THEAARDEE T
HHH, ZHHEEROD / T HRICHKFAEREITED S
Y (G-test, p>0.05), 72D :T=1:1%75bAHHEICTEHE
LTB5T (G-test, p>0.05), ZOHIBLTIE = DDFFES
V=T OB TIRIEFAPOMHPELLTVDLEF RS,
ELLDOREZ NV — T DEBTEIZ L 5 TH ZOHIRDK
BELAHIAEBIHE L TWA T LA RIBL TV,
RERTEIL B X O L 7= =0 O B Hh o> 36 diAl o 3
B % Morishita-Horn 85" CEHi L 72 (¥ 3). $8E
FEF P HX & H S R X 0 3 AU 25

x3. BEFHHL, SEMAEBRSLVCEHRZERBEOKNE
12 T B EHRIED Morishita-Horn 1584(C & 2 FLIE

BERTHIL FEDIHX A HA R R X

FEATH 1L 1 0.304 0.413
H ELF P X 1 0.827
F 27 [ e i X 1
10,000
1000 }

by T H Y B R+

%85 (2008)

A5, AR FH 1L 0> 3 UM TR 35 B & O BB AL 2 &
R L7z BEAMTHINOFERANZIE L 720 > DK
DOFERM & TR DI L HERE Y > Tnb L F
Zho

ANV F v agh~raT 4 KROS5
ENTREOFEL LD PRSI N TENEFIH T 53R
DHEAF, BERCEERE Y5252 pmshTn
% 11185638 5y 2 R R XA BRI A N x 7 F
UHFEH SN T, FOFBMIIERRIEICL 5T
WBEZIT T REEND L, L LAV AT F
DOENOFE IO FEZIILT LS HFETHR N DH,
FREART HH LI D O B 0 3 A Z S M s <, 7o
W R BEERR E H o TV A DL, EREFE R D%
EBFRDR A SN TB ) B0 IR HRE A E W
Zr (Imura 5REFR) &, BZLHERE LTO
BRI & (FEMOFS TH 5 1941 £REOE
FHFFEHTRC 2 AN D LAY 60 4F) 052 DB 72 L HEHl &
Nh, INHOFERDPS, IO I Z DK
WA O RCTEME MRS 5 L CERLAERZ L

EED

[EES €S

BRI OERD + T v 7472 ) kg (RO Mk
BaET—VL7) OFLER IR LT, F-ED7-
DI HAZHRA L 7= 5 HATE X (1999 45~ 2001 4F) B
LA MR LK (2003 4~ 2005 4) OB o 3
OB % X 2 127~ L7z AT HTIL o0 3 o> 2

ﬂWﬂ\NM

678910 5678910 56789]0/\/ 6 8910 5678910 5678910
1999 2000 2001 - 2003 2004 2005

1. BEHURKEBICE T 2EREGFY (FFvTEHEY) OXE. (HHEEERE)



AT 5 o AT T L R A RE A28 553t D FEHUH O i & B 5

1 7 AR B I E» S B TERL, 97, 10
AT B8y — 2 EEISHA L T2 10 2 BEF§
HoXF—URR BN, LxDEIZOWTH L E, a<
safrbd A= s anrIFL, AV aAn
reFERTVaABTREI6~TH, Tl vV~
IAFEFThO IS EEEDS S R S 7
(1X13) o [FAR DN FEBLY 22 AR D Hi 9 ZE B 134t
oI O F L 0 3 B T b i S LT B 0
AT H 11 O 3 AR RS D 6 SR DRI E) /Sy — 21
XIS I OF R HIX 3 & OV HYE R X 03
y—vEEMLTBY (K1, K2), EEHEoEHE

10,000

BEERAEEK
1,000

‘TZQAJJ

Foy T LHUE S+

%R L7z (Spearman O JIEALAHBIEREL 0 =0.584, p<0.001) o
C DR VBRSO F T Z B 13 HIg Y 12 W3 L C
BY, BATHILOZEEEZ OO IEOLEE) Sy — >~
ERLTWBE EEZ BN,

At 145 SEM OB IO A & & o3 dufE ks (-
F v 74720 ) OFIMEILFE H A L 7S AT X F
I EHHFERBEBX OF AL, FIEBRECCRHIE L
7 AR S D ZE B MR LR FE 1L & His U C 5 ST b X 1
K&, HHFRBEHXITNS 0572 (F6d)o Lo LR
L & 3 B 0 U o0 3 oo PR R & ZEB DK &
SIHEIYICE B R BEVITRD O N e o7z (), F

BHFERHHX

678910 5678910 5678910

6 8910

5678910
1999 2000 2001 2003 2004 2005
-8

5678910

X 2. EEMEBX (1999 F£~ 2001 ) & HHEYEEHEX (2003 £~ 2005 F) ORKEICEH TS
HREFS (M5 v 7YEY) OTEL (MEELRE)

1,000 r

100 ¢

) A H+1

3. BEED T v THE ) EFROFHIZE.

—8— HETILITaHF
= A= FAATSUIfR
—— 7Sl
—8—IFsrvsvatix
—O—a=svatzx

—<& =xyVAtx
—W—Aesvatiz

(&8I B DL 2000 5, 2001 &, 2004 5, 2005 FEDFHE)
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R4, EEHLUESEREBX (1999 £~ 2001 £F) s LUEFMEL S BRZERBEX
(2003 f£~ 2005 ) ORI EHDERDEFBEEIDHE

¢ T AT FH L &R b X
ZERONET T FER S T e FEDMES
1999- e fRE 41.4 10.1 73.7 46.1 p>040 n.s.
2001 LENREL 101.9% 30.4 261.5% 169.5 p>030 n.s.
AT FH L 2 X
2003- RS 41.4 10.1 73.7 30.4 p>070 s
2005 A 101.9% 30.4 261.5% 437 p>060 ns.

Y& H D 3 T O ER R

P B REL D P8 & BRI 2212350 BIERBIRE L & DRHERE 2,
EASLE Wilcoxon OFF 5 NARARE, ZBIRIIZIEMIIAT T B EAGE L 72 - BE #s

TR BOFEHZETEH 5 b OO, RO BE
HHD 6 FBDEREBILELTBY, ZOEDRK
T (BAD3F > TVDFY) OLEHIETRS &,
Wb D% o72653/ N T v T (200148 ) Lk b % i o
726677/ N T v 7 (200446 H) LoIZ 10215 THo
7oo A DT &, RIEY BOEREEID %\
W, BARRARBOAI ST AN A, 7V alrB X
CF U7V A TRIREREEDLS N HUHH
FEDSTRAE—E CEROF AR 2 & (F#) B3 %E

LTwa I, #AE->CTTFE2ETCHOIRMY BEDHE
HUIFEIR DS T v 0 ) 2 L SRR D e E % b 72
LBLTWAERTHS LHEMENSY, FERIZZH > ¥
I EHE O CiT - 72 5 ER O IRET, BT L
DB DO FEREALIT D B ERRT WD, L
L, Doube ® I ZE 7 7 V) 7 OFFFAREX ORI B & iin
WLUE (rollers, #ERZ/E- THEAYL CTHED, #h 5 B
N H IO TTFR2ETE IV —7) HESS 5E MM
D 5EBORET, RDE L REEDOFHEIELT 126
BOREBERNEH*ROTEY, TIE2ILER%
BENCEDLDTH D ERRTVE, kiR X5 15k
DRI TR O ZLE Sy — 3@ L T2
&%, Doube © OIS b A G &M H3 3 RAKE DO FE
B - FERINEBNC EE 2 B % 52 T 5 1 HEM: % /R
LTWaH, &M NP LETH 5,

FREAAT FET LIRS 2 0 3 HUAH 0 AR SR 2 IR AR 2 B 13 ¢
ELTBY, FFEHNEH TREKEED 10 (FFI12
X o T8, 9 ) IMEEED AT 2 4EDH B DD, BE
PRI S Rz Twiz, TEBILARIY B E
AR BEDEBIOBEL I IITFH 2 ANED ) HS
N723, WEERE 7 )V — 7 OFEEK O 13 L Tz,
FAVORBIIEZ ERDLZTTRL, EOTADHIA
R L > THERODHZRAE L, HAZIEIHEY |,
BRI ERAAEDOHEORE W EPFEO LN T W

532, INHOZ EEREMHINOFEBMITEDO I L
HESEERICO AN LB E R L TNWDL I L ZREL
TWb, T2 ORED ZOHEN* LR L TWwh,

i

ANFFEIL BRI HERBR B HE R (1999 4~ 2001 4F) B
K OE TSI 7E [ HFUR T OF) F B Rt e | Bl
Ty 7 (2003 4E~ 2005 ) O—H & L TiTbi7z,
WFFEI T & Bl 2 7o 72 W7o BRIV RS B L O
BT — 8 2 W22V ER, Tt TRo
TWZZWalE+ S AL BIFART S AEHRT
5o FURBIFEF B & A HiE (IR S L THREZ 2
P N ARV AT ATV
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Fauna and Temporal Dynamics of Dung Beetles of the Fujinita-Yama Pasture,

a Long-Term Ecological Research Site
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Summary

Dung beetle fauna was surveyed on a Zoysia japonica pasture in the Fujinita-Yama long-term ecological research site of
National Institute of Livestock and Grassland Science at Nasu (NILGS-Fujinita) once a month during grazing period of May -
October from 1999 to 2001 and 2003 to 2005 using a dung-baited basket trap. Dung beetle fauna and its temporal dynamics of
the Fujinita-Yama pasture were characterized by comparing those to those of two neighbor pastures (within a distance of 3
km), the west pasture of NILGS (NILGS-West) and the south pasture of Jiyuu-Gakuen farm (Jiyuu-South). Eighteen species of
dung beetles were collected, representing two Geotrupinae, six Scarabaienae, and 10 Aphodiinae species. Species richness of
the NILGS-Fujinita fauna as estimated by Chao 2 was 184, significantly larger than that the 11.1 of Jiyuu-South. Species
diversity (Shannon-Wiener's H’) of the NILGS-Fujinita fauna was significantly larger than those of NILGS-West and Jiyuu-
South. The Dwellers/Tunnelers ratio based on species number was not significantly deviated from one. Similarity analysis
among the faunae of the pastures by the Morishita-Horn index indicated that the dung beetle community structure of NILGS-
Fujinita was different from those of NILGS-West and Jiyuu-South. The results suggested that the NILGS-Fujinita pasture was
of conservation value for dung beetle diversity. Seasonal change in number of dung beetles in the NILGS-Fujinita pasture had
two patterns over six years: a population increase from spring to summer followed by a decline to a low number by October;
a decrease in number in midsummer followed by an increase until October. The seasonal changes in insect number of the
NILGS-Fujinita pasture highly correlated with those of the other two pastures, representing a pattern that was common in the
local dung beetle communities. The population dynamics of NILGS-Fujinita fauna during six years was stable. The dung
beetles that were generally abundant in number might contribute to effective decomposition of cattle dung and thereby

nutrients cycling in the NILGS-Fujinita pasture.

Key words: Fujinita-Yama long-term ecological research site, Zoysia japonica pasture, Dang beetle fauna, Diversity,

Temporal dynamics
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