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Terumi Shimura, Yamato Sakurai, Kyohei Watanabe, Naoyuki Nakahama, Mami Okuda,
Akitoshi Iwamoto and Takaya Iwasaki: Ground beetle fauna in the Shonan Hiratsuka
campus of the Kanagawa University: a comparison between
the current fauna and fauna before campus construction

Abstract. Ground beetles are considered indicators of environmental condition; therefore, the species composition of
ground beetles can be used to assess the environmental conditions of their habitats. In 1986, before the construction of
the Shonan Hiratsuka campus, Kanagawa University conducted an environmental assessment survey. The campus was
constructed with environmental conservations, including the construction of a biotope by restoring the Yato Wetlands.
However, the ground beetle fauna had not been surveyed after the construction, and the effects of campus construction
and environmental protection efforts on this fauna were unknown. In this study, we surveyed the current ground
beetle fauna and compared the results with those of the 1986 survey to elucidate the effects of campus construction.
Ground beetles were collected in seven sites by pitfall and baited pitfall trapping. Furthermore, carabid beetles were
collected by digging up hibernating individuals; we also surveyed walking individuals. By comparing past and current
aerial photographs, we quantified the scale of environmental changes caused by the campus construction. A massive
loss of wetland environments (12.0 % to 1.7 %) and an increase in grassland environments (4.1 % to 6.5 %) were
detected. Twenty-six species from three families were found in this survey. The overall replacement rate between the
1986 and 2019 surveys was high (94 %). Three harparine species, which prefer grassland, were collected. However,
seven carabid species collected in 1986, including wetland-preferring groups, were not found in the 2019 survey.
These results suggest that wetland restoration and biotope construction for wetland preservation were not sufficient
for the conservation of wetland-preferring carabid beetles. Contrarily, the increase in grassland area might have been
conducive for ground beetles, which prefer grasslands. In conclusion, the campus construction has had a significant

effect on ground beetle fauna.

TBEY N T =)V Ty Tk EOERNIERIET %

MR GREMEH UL, FICHERZHERBZ O F 2y
H Coleoptera ICJ& 9 % BHRBHDOKITH 0, ENXI
DL LT, A Y L YF Carabidae, ¥ T L TF
Silphidae, ¥z > F I 77 % K} Geotrupidae 7% £ W2 IF 5N
%o MIRAHMMEF UL, D5 NERIATERVED
2T eMD, BRI A8 FIERR A E L HART
BEIGE S MKW (Kennedy, 1994), R A Y LY BHE,
F 2 7 H Lepidoptera DXHR 3 2 X4, MY & 0o
Te Z R IR BHIE L0, RO E R, MR & DLEBY
FTC X3 2RI EAEIC K> T A2 T L, %k
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WML ENTNBE T R END, ZFOGATOREEORH
ZRTERBEREEME L THEHENTWS (AR, 2010;
Koivula, 2011),

R MR RO DL 2B LT, ZD
BT C > TeRBEA L OB ZHET L ENTE
%o BIZIX, FRIRNTOHIHE D82 T A T,
FEARPRNE O HLZE DR B s WD TR ] X X THE
mu, MKRREAEORHEE WS BREEOE WA LR GEm R
HICE>THEETHS Z EMEHEN TS (uhigh,
2016) MNA T, {RIRFRIERZ Z T2 < B 1 Phyllostachys
reticulata (Rupr.) K. Koch #RN TOA Y LRI B4Rz



FANTIHZETIE, RERBREDGEO X TR 5 0
BMESRZ IFSFEMEINL, X7 ORI K> T2EE
T R AR B S 72 9 % BRI 2 MR T 2 AT He
MRS N TS (BED, 2013),

AW CiE & LT BINRFZHEO 5D F v
INA (IR 2, BIRIASH 31 ha, 1989 4F
ICHHED) Tld, Frae v o SRR HE (i O BR L8 7 IIRT
fli GRET7 XAV ) O~ LT, 1986 HIcHIE
HEmPE RO AN R E Nz RIS, 1987)
WA, WEZXA N () LA PEY M T3 —
WSy THEICE>TAANS 9 HD 6 MARICH 1A
TORENTON, AV LIRsHEE YT LUE 3 @D

ARENTZ (G 1 RIS L 1987) FERRATOEREE,
KEBG I R0 EDNIED B BILTH D, 74 A
W L. Carabus insulicola Chaudoir, 1869 XA XA /117
U B - i it (b A A< A AT V) Carabus
blaptoides oxuroides (Schaum, 1862), < AF¥ T I I LHH
HE, DEOMPIBHIERRZ AV L RHENE S
NTWVWa, LhL, ZOBDOF v /S RERICIES K
BT (1989 4F52 1) IC KD, Mot < I3FA%E
SNTHRUMAIE Uz, v DS AR I T 7%
TEAHRIHHICT 2728, FrEHIOGRO Rk 2 Bk
WIZIE R TR D L ey b EfThb iz (ff
IR, 1987) TORE, ATl iRgs iz 2 RE
TICBEEHA 5720, TOWMRICH > tHEEOR TN
ETHEWENTV S (WK AR, 1987)0 # D+
FEE 10-15 m DEYI0 AMrbn, Y10 LIS/ NEE
KOO LOMRES m T EICUFHEMIREEI N/, Fv
YISRABFEORD S B, Y10 LH B WVIEED NG
NIZEICIE 2O U TR A S NS (R,
1987), F7z, ZFOERINIEMmICIEZ < OBELRE
ME NIz Fv 2/ SAHERB I RBIHERF O T DI He
I CAEINC KB RSN D DM TED, #iRE
LT, EREINDAAAEL, Wil b E NIk, Eaic
R E NI BRAR, R BERES, 2 U CRIFEIC & -
TN E 75 - TR B DN EE MR S Tvn s (K
Do THOBICIX, Fv /S AhRIZH > TR FiEo
—ME THEHTHETLED, " XMo—HZBML7z09
575 E, —H CIFERIRMAEICHE Lz TR E N (]
BED, 1993)0 T OETTE NI lic DV TIEF v
VS AR KIFIC R LD HEA TZ T2 8D, 2011 4EIC
WHTEL =T LTI R EN, LrL, B
Bi7 2 A X BRI, BEEZLICHIIC BT % &b
N3 LML RIS OV TORFER TDNTESLT,
F v SRR W0 D KBS R BRE S AV AR 1 R
HHICEATPBR X0 > TWEY, iz, Fv v
INZERRRICHE C - T BB L OBIRIC DOV TE, T
F CEEMNEFHE TN TWiah o7z,

AW TR EYMER R, KA LR FY L
VH, dILVH) ICEELUTFEY YRANOE R Z
PEL, Fv o SAHERREIOBRELHE, BXUFv 8
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ANDZ R ERIGH T O MR Z ks 5 2 LT, B
(LA HERGEMTE R I 5 2 T B2 5 ST %o

HHETEE

MRNKFRE O 5O F ¥ R ZANCBNT, vy
74—V b T T (DI, PT) EXA FEY B T3 —
Wk Zw Tk (D%, BPT) IC KB HEHREZTT- Tz
PT X, TIRF v 7HOFENETay ToOrtER e
F—MC % & S IcHhric i, HirhoRhpnay 7
HICYE N9 % 2 & CHEZITH AL T, BPTIEPTO
av IS DTzdDRA b () ZUVNTZRLETH
%, TNHONER, HERPMEEFROFETRE —
RENCFIH SN 3 EBNRETFILETH 2 (ER - 11,
1994; &I , 2005) , FADEGH L U TiE, 1~ 15D,
YA b2 (A=), %43 GiEAM, 1 k4 (F
) U b s Grbkbksx - SRARIED TROMER), T 1 k6
CRHbRRR © EHIMED SRR, 4 b7 (Fl) & T
XL MR BRERREMICHREL, TNThN 1N
0, FF 7 HUSORFEEHARELE (K 1D,

AL, KB TES (2019 4F 45 H), Bk (2019
910 A) ORFEHIC 1 BT OHEMLIZ, 2720, ¥
A k3 AR BEMOR, T4 b4 GErK) ¥ A
k6 (EFEMR) IR DRFM L 72, BHHRHED S
5, U M1 QD) BXUYA 3 GEARR) TR T9
Lo (&3 /AWt %z, U1 b6 (R
i) TR TEnEH (IVF 2 —#HRXetsd) ) %1
Wz BPT Tl Z 1o 70, MOBEHHFEB LT, 2T
DOMHRE T, XA F2EHET, PT THR&EZTT- 72,

FRETRY 7 7oy bRl h Ty TEREL, B
HIFAE T TR h T v TRRE L, 72720, YA
b1 GEd) ZFREHO ZAR—ZADEE T, HI L
EBIKETIRD Ty THFE LT, by T T
oy PRICRET HRRICIE, RESBRESEREY 2R
Mty 2=t X3E=21 V7Y 1 b 1000 DHIEGER
MHHRFR~ = 2 7)) GRS HRERER 2R
¥ R—2010) IHEV, FHIREY A FNIC S m 5O
J7ay Ne 3 rkE L, 77y FoOSEICH -
Tavy 77z Q@ AFD BT 4l (1 7Fr) DFF20
fHRRE Uiz #TIRD bZy 7Tk, &fEY A FAT
S5mX5mDIY 7721 DFREL, 1 mDREIEZZETT
Ho0MDOay TEKFIRICEB LIz, FTy THRBED
RO 5T, WARKD Sy M 4 D
N 28 DREH Ui,

HAA T, EARMICERER 24, 48, 72 IRk
TOhY AL, MEPEERS (XY LIR, vT7
LR, rFahxfh) ZREIRL, ZRLADEDIE
T & BB S0 ik U TRD Uz, 24 BT & 48 BERR O
FEFBREE, HREIRMICRED BT, v TOhmEEZEC L
Tzo EIUR U7z FHUIFFRE = F )VIC K> TR L, $EA%
R LTz, 72720, $%Bibd 2 KEICHEI NI4T
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1. #BRNKFMEOSDOOF v V/IAREIDMZEETE (A F v 2/ NAERLEFID 1983 4 ;B: 2019 ) LHEFETNAEER . A
DF LY IEDORN,: 1986 FICKBENTRAE WFRIKFE, 1987) O BPTHREME ;B DA LY VBONLHTF ; AT TDHA
B (1008 20 EF b—77; 3 MORMK 4: 354K 50 BMIAR ; 6: Extiaki; 7: B3th) ;B DEBDN  ERLICK 2HEMR .

A== 1200 m.

22T INY Necrophila japonica (Motschulsky, 1862) i&, —
EOERD I A LTz,

PT 5K U BPT IC KB FAELINNC, EOHRTHEA D
FHURZEREE T 2 T, T X 2R Lz 2020 2
H2aHICHEM LU GRS : K1), £, 201847
HA 5 2020 42 HOMMIC b T v T2 W EWR DT
FROIC KB EEREZEIRFEM LTz, SN OEERSE
THELNEAY LVRFRICOWTEEAZERL, B
FRiE LTz,

BoN-HF R EFIENE (1985) 1K b ERD
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FE L, EAMNHE LT, M IEEHA (online) ICHEL
7o, B ORIBIE G Ulze REIUAEAE #4317
A i - HIERIEYIEEIC U L 7z (AR5 KPM-NK
55107-55263)

Ty SRR LR BTDOF v IS AN T O
e % E BINCFEM S % 728, E LHEE 22
BEZHWESBEMRN 217> 7 19834 11 A 14 H
WK I NG E (CKT833-Cl14A-17) & F v
IS ARG, 20194 10 H 1 HiciRE SNz 5 H
(CKT20196-C7-30) ZHIfEE L, HELHBGOMK - 72



PR EBEEY— X (E LR, online) A5 {7z
Ay ra— R U, $5NTZEIRICDWT, ArcGIS Pro
ver. 2.5.1 (Esri, Redlands, CA) ZHWTIA VU T 7 LA
Zi1o e ThEERZEML, X EToEREGDYE
Fiiote, iz, WAEZLOBEICT S0, Fv 8
AEERR TP O 1988 4 12 A 11 Hic s S niczah s
#H (CKT883-C15-16) IDWTE, [REICA Y ya—FR
VAV T 7 LY A To e, BERHIDZEHEEICD
WTIE, HERATORBZE TIENE (o) IR
1987) ODOAEA X M K 72 #8 A WIS BTA L, ARk, &
H, @t GkKMET) O3 21 SichitEz oLz (K
1A), Z O, BEDORIERTT A 7YY REE & ik
TNTWBEINZ, FPHD I T ERE DR KDFIA
mERBEIIC, FrEitE it OKHEEs), i
M2 EHIC P L Tee BUEDZEP B EIC DWW TIE R
9, RIEOHMORNZSEIC LT, M, Fih, JEH,
Zofh (Y - Bz &) IChEER LT, 51,
1988 fEDF v 2 S AR T g CEHlirp THREAR AT O
BEESHEIL, BIERHDNZ M v >/ S Z@EAT,
OHff SN TEIE DM, The &ERICHEKRD DV
WBHERBRICHEM Uz O EH#HEE Lz (K 1B), #EEL
Te g v DS ARG & BIE DB RIS DWW TIE, ArcGIS
Pro ver. 2.5.1 Z W CHBEOG R EEG 21272, &T
DOffRTIE, AAJMER 2011 (JGD2011) ¢ UTM (Universal
Transverse Mercator) JEFEHR N54 FCTiT1o 720

= R

PTHBXUBPTIC X BAMTEIC KD, HiZ&HEmmi: &
3RHIs 165 A ZRMIE L2 (R Do N2Ah T UFR
Staphylinidae DI EFRE S Nz, FEHPREETH S
fe&, RO A SR\, iz, ELICEKS
AT 2 Bl o ff 37 (MR, (ERGHA T 3 R 13 25
W RETE T, TNHOHFERKZ, PTHEXT BPT
CXDHEDREREEGDE D L, AW THRETE 1M
R REEE 3 Rl 26 227 A TH -7 (K 1o

1986 FF I D BRI B T RIFT OFH A (RhZA=) 11K
i , 1987) THER S NIHIRGHIER R 11 Fi e, AL
OFERZHIRT B L, F v 2SR & BIUE TOHE
I T AAY LA AT RZIT LD 28 2 DR
THolee XA MOFHDENITINA T, WHELHTOH
HHER EICEDNZDDEWVWIDH S EMEEINS L
BWA, BODIFEALORITE L SN DORET LU
WENZh T (F Do AWFFLTEML 72 2019 4R
BETWEHICAT LR 230, voFahxffEiz
PRET LT EMTERD, A AHT7VBH - P
FHfEL I YRy I XAFY O3 LY Bembidion morawitzi
Csiki, 1928 72 £, 1986 FICHETN TV 11D S B
DXV LR 7, YTFLYR 2 MIZFHERTELEN >
Teo FREMIS LITHIEEICR D WD 5 & DD, 2019 4F
D PT BX U BPT & O R TA Y L B DV
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BEN, 1986 FIWEMETNTWVWARY, TEILVIE
Harpalini, A7 /N7 3 2 L\ f& Licinini, Sphodrini /%5
KUOIVAH RIS LUK Zabrini & EEER I Nz, #r
FICZ L ORI N B LVBEERIVA R TR
LY HEAEENISNTWE T IL—Tho (il
J&, 2013; Honek er al., 2003), ¥ & 1GEH), Y1 - 25
AR, VA b4 GO, V1 b6 (FHbER), U1+
7 () OFREHITHERS Nz (K2)o ROTE L
RBENIVH R T I LVED Amara spp. t&, Y1 b1
Gt DA E, A b 6 DML O EMR &
T 6 ARERR S NIze — /T, 1986 FICHER SN TV S
Mo I 2 L8 (BICF B 2 LR Trechinae
BEOX L F I3 LHiFEl Patrobinae) (X, 2019 L
BETRELHERTERN o7, 1986 4F & 2019 F£DFE
I 36 FECTH O, BN 2 EOAR TH - Lh b,
1986 - & 2019 FEDRTHOANE D O F (ZFH) I
949% LRIINTE T,

AW THRIELZ Ty 7 192 lirh 64 1 (33.3 %) A
PN K B5 [ EHEDMO HLOWEZZ), BEEL T
FFw 128 TH o7z HOET LRIRHEED HE
NIz 3y P BIN ARSI, # X F Nyctereutes
procyonoides D JEPINERETEEE S Nz &, DXL
WINERETH % T ENE o T, PHEHIC & OPERI,
28 % (0-60 %) TH o7z (K3), FHT, U1 b6 (&
HitkiR) BXRUY A M7 BRK) TiE, FhZN60%,
50 % L mWEIA THHEZZIT T,

T OF v > SAGHEI O SR O HRE X, A
247,151 m” (83.9 %), EitthhY 12,168 m> (4.1 %), Gt Ok
H&EEs) HV35229 m” (120 %) THoiz (F3), @R
®BTIE, Bk GERATD SHERD) 57,756 m* (19.6 %),
FRbR (WA D 2 WIS ERRAZIC AN AY 28,944 m” (9.8 %),
B3 19,242 m® (6.5 %), {@HIAY 5,139 m* (1.7 %), #
DAttt (W - FEiR L) A 183,616 m* (623 %) TH o
Te (3o Fv U NNAFHHHOPIICTFAEL Ty
PR FRARERIE, RO K% © U i
Ko TFIFREBISHELTE Y, BHEZEYPEIIC
EEHD STV (K1), HRLAIN S HERFE Nl
TEHKE, TEOHELUTHREIN TS F ¥ 2N
AVGER 3 v 7S A EHEIC DA S Tz (K1),
IR TR OB iR % &, RN KD
ZHDTOERRIERC 400 1 LRI L, #
DBORARHRIE RIS K > T LEEL T\ e,
i HMCNOIE U Tzl AN Kb Nz 7z, g
DEREDINIE L L, BRATD 10 77D 1 LLF UG-
TV, —F, HEHEZ CE TIAL BBV EDD, mH
Rl 15 EREICEINL TWe, iz, ZEhEHRTRS
RO, Fv > S AGHEH O Tld KHIE R BIREREE D
WEMEEACITDONTE LT, FHEOIRMICIERER
DA ENIZh o Tz,



&1 Fv YN\ ANTHERENRFHRERRDOE Y X b

2019 DA
19864
& R % ot =4 DA PT - . .
wm ppp BMIL (EE A
AN S
ANy S
RS ~A~A BTV Carabus blaptoides Kollar, 1836 O
TAAY L Ca. insulicola insulicola Chaudoir, 1869 O 2 6 3 11
F = AVEE
SRAXU I AVIE VR IAXUTI ALY Bembidion morawitzi Csiki, 1928 O
T REUVIAFTII ALY B. niloticum batesi Putzeys, 1875 O
X LF I AVHF
Sx s . Sx s Archipatrobus flavipes flavipes
XLF I LV TYXLF AN
7 VI R 7 g (Motschulsky, 1864) ©
Y7 eI I AVl
YT AU FARY s eI A fgrg;'hmus scotomedes Redtenbacher, 3 8
SN
T AT I AU FARYTAITI LY Chlaenius circumductus Morawitz, 1862 O
TRITAII LY Ch. hamifer Chaudoir, 1856 1 1
AFERT MR TAITI LY Ch. tetragonoderus Chaudoir, 1876 1 1
AR T I AU JERYTI LY Galerita orientalis Schmidt-Gobel, 1846 15 1 16
THRYADNRFAI LY Planetes puncticeps Andrewes, 1919 1 1
T A L AT AL Amsad'actylus tricuspidatus tricuspidatus 1 1
Morawitz, 1863
FA R ARy LY Harpalus eous Tschitschérine, 1901 2 2
SN A== VN H. simplicidens Schauberger, 1929 2 2
aITEy LY H. tridens Morawitz, 1862 5 5
AV TES A gé?otzcbnus congruus Motschulsky, 1 1
NG DI A FAF AT AT I D f)g]zéa)cbejlz zeelandica (Redtenbacher, 3 1 4
BT XTI LVIR saEY eI HXIIALY Agonum atricomes (Bates, 1873) 2 2
FAe T HxII LY Platynus magnus (Bates, 1873) O
EVETHAILVO—FE 1 1
FH T I AU FATI LY Lesticus magunus (Motschulsky, 1860) O
FHHRAF LTI D %);375 cuprescens cuprescens Motschulsky, 1 1
AHUTFHTI N Pterostichus microcephalus (Motschulsky, 1 1
1860)
WA AL AT LY Trigonotoma lewisii Bates, 1873 2 2
Sphodrini BT THIILY Dolichus halensis (Schaller, 1783) 2 3 5
CAH BV TETI A Synuchus arcuaticollis (Motschulsky, 1 1 9
1860)
XTIV THITI LY S. callitheres callitheres (Bates, 1873) 1 1
EAZOYYETHTI LY S. congruus (Morawitz, 1862) 1 1
EAYYET XTI LY S. dulcigradus (Bates, 1873) 4 4
SO A= NN/ FHwNTETI LY Amara macronota Solsky, 1875 1 1
Amara spp. 1 1 6 8
D AN N2
F LR
FACTH T Ay Necrophila japonica (Motschulsky, 1862) @) 140 1 1 142
FFEET N T LY Necrodes littoralis (Linnaeus, 1758) O
TUUT AVEE
azuavFhY Ptomascopus morio Kraatz, 1877 O
Yo F ok
T R dlR
BT o L Fasn gjgéz))trupes laevistriatus (Motschulsky, 9 1 3
FATEEL 11 15 9 13 26
R fE K% ARB 165 37 25 227
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& 2. FHRDPTELU BPTRAEICK > TEY A M TRESN A Y LB ROEGE

. PHEYA b P
[/ gD 5 3 4 5 6 S A al
Z 9 LR
FH LU
TAFY LY 1 1 2
de7 Ly
7AIILVNE
7RI TAIILY 1 1
dE=7 LUk
LAITILY 1 1
FAXr AET LY 2 2
—krudeEs Ly 1 1 2
s s s 2 VN 5 5
XYY IET LY 1 1
AFNT I LV
FAAFNTII LY 1 2 3
FHIAI LV
AT HIILY 1 1
Sphodrini
7 he oS XIILY 2 2
tAXA7aYvYe I XIILY 1 1
RIVHZEYY S ZII LY 1 1
<V E DR LU
Amara sp. 1 1
Fafdigl 3 1 1 1 3 4 3 13
Kl AEL 3 1 1 1 3 9 5 23
£ = THERE N2 Hs U, TEK D ED E O EHEREE D

M2 P A o 25k

AWIFETIT - 72 2019 FEOFRERER7 F v VS
RIS SR X 72 1986 FOFAAGR & LLiigd 2 &, MRk
fPE R ERAIE R E S B LTV, R, BN <
AENTRHEF DO T I LVE (FEII LVIR
EXLFAILVERD &, AW TIIERS N o
Teo F¥ SRR L BUEOR EZ LIRS 2 L, TR
B o TIHIBREED 9 B < WRZEF v VS REERIFIC K
bhTtwaZ et (K1, %£3), TOEMEFET
LYBEOWEIE, BHOEL & v S R KL 7z
EDTH2E-bN%, 1720, AETIIHE L E
HEAED 1 & (AR D) ORTH D, HERHIAR
TR THATE R LAlRE%E H D, Kz, e T
NIk 91T, KF ¥ VS ATIRERFICA AR O%E T,
ZOH%D 2011 LI A b—T & LT O DES A Et A
5NTW%, LML, B4 =70 Em (Y1 k2)
Tl D I LV BIIMR I NS, T ORAIEE
HERBE DRI D E O MRNTE BN -T2, HHVIE
AR ORI X > TEMBBREFRDHER S NE
Moz ReEMNE Z 5N %, Yamanaka er al. (2017) (34t
TR IS T O FLH, fE &N BHBRRIC BN T
IILVHRHEZHAEL, SEEHEIILVEHIEIED
RIBEICEASNZEDD, BB ETI LV EHOZ L
A LR H & LHIK S BN E WRGE & Nz R HEREE 0 I3
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IR I X L BOREICEBETHE T L 2ERML
T3, AF v SR BT %A b—T DM HIZ
FUDNCEREFE N TEB D, Mo RFEBEIEERE & U THimh
BABEDENT VDB, THIKED EWREHIBRIE X
HHENZ, ZDTzsh, BHEG T I AT
REMENMES NI > F2OhE LNIEW,

7o, Fv NRHERRICHE S KW TR TGt
FFETED LYo A rbnieh GRS
1987), TOXK D ORI ZHEL TR LN
9 2 IR R RO 2RI K E IR B e 5.2 7
AREMEDE . T SICF v /S AT RO BT EH TR
FLEARETICEESHAZ SN, 20 RIdED EhEn
felebic, BRZLATO FHREN HIFRKRELEZLL T
%o {nhELF DAY LRI RO Z  ideicHng
% ERTHOIRIC X > TINRY RO EAFEHRME TS
BT EMPMSENTIY (Sasakawa, 2016), F v /A %#
R DOBED TIFSE LG PE R b, FRCEE L I
SLVHICE A L REVWERDNS, ALK
HIEREEDWEE « I &, T ORI BUE N E AN
BT &T, F¥ N RCHTZIEHETET I L ¥
DIHRMG | ZR T ENTATREEDN E Ve F v VS AD R
PHOERZRERICI, BRI SEIEE THERF SN T 5
INFRTRIBHIERBEDFE T B0, ZOIMINCIE S Slctk
&OEIN A B ND T, MOIBHIREED S DR A &
Lozt Ebhns,



&3, Fv v\ REREEREICS T HEERRLETDEE

EETPA
(R
FUAN 247,151  83.9
B 12,168 4.1
it OKHEET) 35229 120
(BfE)
ARAR GRS AR 57,756 19.6
FRAE (HEAR D 2 WIFEERARICHND 28,944 9.8
Hih 19,242 6.5
Tt 5,139 1.7
Zoft Gy - itz &) 183,616  62.3

—J5C, SR RT eI NBTE T LVIRER
VAR LUED T R LA TH I IR
Nize de7LVEORTREZ SRS NdE T I
V8 Harpalus \&, I3 LSO TE RO FEHIEEA
DGR RT EEND (ZHIH, 2009; “F-H , 2004),
FRRIC, VAR LVBEORENERETHE<IVH
2 32 NV Amara chulcites Dejean 1%, EHISPHHTZR &1
ARL, EETIE AL, EHEEDP K YD L5%
H R 2 r s L ENTHD (FFL, 1972), AF v 28
A DRBNREMTZ SR E NI VA 2 T I L%
Amara spp. KDOWTHEF UKD REBEEZIF C AT
END, Fv SRR T, BEOF v 278K
N TEAED D KBIIIREN D EHIC K > T, R
Tz U - BB D 2 <R S TR D, o
TENINSDTINV—TDHEINERNTH S L EbNnb,
Fiz, TO2ODT7N—TRRHENDEVEEZLE
ATED BEMIED, 2018), Fv 278 ZERR KIS JE
DBRENSHIZICBA LT -7 b b TOE(ICH
HLTWBAREMEN D 5,

F v DS ARG (1986 1) LT (2019 4F) O
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