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Diversity and interspecific associations of ground Coleoptera in a broad-leaved Korean
pine mixed forest. NI Juan-ping'>, CHENG Sai-sai'>, GAO Mei-xiang'>* , ZHANG Chao'?,
LI Jing-ke'* (' College of Geographical Sciences, Harbin Normal University, Harbin 150025,
China ; *Key Laboratory of Remote Sensing Monitoring of Geographic Environment of Heilongjiang
Provincial Colleges, Harbin Normal University, Harbin 150025, China).

Abstract; Biotic interaction is considered as an important driver for community assembly. How-
ever, it is still unclear for the interspecific associations of soil animal communities at different
spatial scales. To reveal species composition, diversity and interspecific associations of ground
Coleoptera adults at small scale, and to verify whether negative interspecific associations are com-
mon in congeneric/coordinal species pairs, an experiment was conducted in a 9-hm® permanent
plot in a broad-leaved Korean pine mixed forest in Xiaoxing’ an Mountains, Heilongjiang Pro-
vince, China. Traps were used to capture ground Coleoptera beetles in August and October 2015.
The results showed that: (1) A total of 1394 Coleoptera adults were collected in the two months,
belonging to nine families and 58 species, in which Carabidae and Staphylinidae beetles were
dominant in abundance. The abundance and species richness of Coleoptera in October were sig-
nificantly lower than those in August. Moreover, the community diversity was significantly differ-
ent between the two months. (2) The associations among individuals in Carabidae, Silphidae and
Staphylinidae communities were significantly positive. The overlaps of spatial niche between two
species from different families were narrow and the species associations between them were almost
random. For beetles from the same family, most species pairs were random associations and few
species pairs were significantly positive/negative associations. Our results demonstrated that the
species composition and diversity were significantly different for ground Coleoptera adults in sum-
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mer and autumn at small scale. Random associations were detected for almost all species pairs,

whereas negative associations were not common for congeneric/coordinal species pairs.

Key words: Coleoptera adults; species composition; community structure ; interspecific correla-

tion; Xiaoxing’ an Mountains.

A= W) 2 R PR TR BN A 5 B 3L DR U A A
( community assembly ) HLi|— B2 A A 2= W A9 A%
DS (45 B 4%,2009) , A0S IR, A
()W 32 BN [F) A= 58 R 1 52 ), 4% ) o o o A
ARV BT R B ) A 23 ) DL SE B AL AT (Levine et al.
2009; £ [ J145,2011) , TR B H — R B A G
TP R] DG & (A 5 AEH ( Crotty et al.,2015) |
A EAE A ( Cronin et al.,2016) ) Z¥)Fpas 8] 7047 |
FEVR R WA A i SRR (JE A 5%, 20125 Zhu
et al.,2013) o IKIRSCAEC YRR I) Hh 2 4% J7 T
P FRe AR DB 22 8] 55 4 — R HEA T I B AN . &8
A 252 PRSI O SR G O FR BT 1) W) b B B
ZU(Tilman,1982) , 1540, [ J& ¥ b J& — 4> 2 [l 41 56
( common ancestor ) iz I 1Y J5 % ( recent descendant) ,
HICFR AL 1Y ) b b At O BAT B8 R A 5 v S
JE, BIRlE Yt Z A S AR 7w AL, A
WESE B A RE I b 2R G W) ) 1 5 40 5500 5 i
(XVEEAF,2013) , 2R K R BT Y S 2R W AFTE B I
ZUIH 5 4+ (1 Fi %, 1997 ), Chesson (2000) #2 i} T
YR SAE B B AR AL 22 X T A A
R EZAEFH, Webb % (2002 ) £ X FF 7% 1% 2 #F 5%
Hh & BSE A HE A A AR S AL R By A e s A T
[) — AP, 2 J5 W 5 5 117 B AR 25 R 58 ( Godoy
et al.,2014) WAFFN Ak, AR A5 H SRS
HATHAL LR R J8 (BE) 598 e 75 - 7 78 2N
(R3E o T AR W0 TR AR B AR B R AR, /1N
(M) N2 ] (<10 ~10° m) (Hortal et al.,2010)
BY) A AR A R, AR A AR (I 3E 4 )
FIRESS AN PR TR AT AR /N RUBE =5 1] | [+ )&
() Pybia] Lo A ] () b ] 1o 2 R i B g 22
(R AH T HE S BE 25 ) e R 22 1 S B AH B DRI

W] P ZEAAARIE AR G 2R A8 L DX 1% iy M AR A
FEE , R4 B[R] 245 2 1l X ARARAH L, DA ol
R R AR S AR B W I 1 T
PR, FMIE TR ] H ETORAFR R 56 B 10 T LA bR,
X Z—o ANFZEN A AR, VR a5 A TE 2
5, RS B W (RAIT4F,2016) , 1M
YrFp Rl AR EOCHR PR B B WAFTE R 2557 . AL

T 201548 H(HEZ) M 10 H (kT 1E/N %2214
2P £ A AR S W A B Y (300 mx 300 m) ,
SR FH B BH0) 3R H 3 ke R A7 8 4, 253 b
B RHAS [R) ) 03708 RS 255 () 3t 0 I i e A B 4
B Z BEPERFE , 38 3 43 B P Fh B 8] 5 2 30 UE J2:
ARG ARG Y Fh 22 8] (1R &/ TR R ) k22 1
PRy i G A ) SC B, AN TR 03 A o i) S BB
FEAFAEZES: I Ja b R M 2 954 B pl R 23
(A% JR) B A= Wy Zo A M AR AL A F 5 B4 L

1 MARMXEHARFTE

L1 W XA

FARE R A RO XL T /N2 1Lk i v
B AR A LR O T 08 XBE A (128°59" E—
129°15" E,48°02" N—48°12' N), M 1k 18165
hm? & HETHE A RO 2 0847 fe oy BRI TG 58 %
AL R LD AR A S R G — (XIARER
45,2011), AEHE R - 0.5 C, 4FF ¥ ROk R
640.5 mm, FEE P 6—9 H, 25 SAHXRE N
73% ,JCR 120 d ZeAy, AR R A P T RO
BB T RBEEZ A%, HIELL L AR AR 1
E, HEFEE 20~50 em, 2 XJE TR TR,
HEEHRAE 285~ 688 m, —IHIFR/K , R INEAR, s F L |
ARl Gk m S 2 A8 46 v, TR L A o T AR
K, i 65% LA L AR AR E 300~ 450 m, 11—
TRHSE I, 3l 10° ~35°  JRe K3y 50°, - 2% Hh
Bt i 90% LA - 55 N =2 A W RE R FE AR P
JERT A 9 ZRTiAL, LA R AT M K /N BT A X
MR IK R4, DR AP DT AR B 2R B 2 LALT
AR DL BT R AS AR, ZRAR T AR A 17398 hm?,
BRI 95.8% , RME R 460.71 J7 m* 2 HK
] H AR LD AR A 25 R G AR AT i 58 8 T AR R
OPIRAIT /N W= Rl e N R IR S AR /N
( Pinus koraiensis) ZLJ¢ A2 ( Picea koraiensis) %
ZAZ(P. jezoensis) | Y4 VE M A (Larix gmelinii ) %,
FE M T2 AR A HHE(Betula platyphylla) ANHE (B.
costata) \BME (B. dahurica) | 111 ¥ ( Populus davidi-

ana) . W ( Tilia amurensis ) . KB (T. mandschuri-
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ca) 5% i %k ( Quercus mongolica) . 85 BE ( Pellodendron 5 s

. . Jete o C=- Z(n/N,-)
amurens) JKHAMI( Fraxinus mandshurica) 558 ( X BEAfF ol
4 2011) Margalef & & £ 8 %0 ( Margalef, 1958) : D= ( S-
1.2 REME S0k 1)/InN

AR IT AR E AR X 8 30 hm [ 1214
ARAE Il 2 v D AR AR AR B 22 e 00 ) 4% 1) — Bl
FIREH . AR SRR Mo 15 B AR TR AL £ 9
hm* BN, P20 m A IBEAEFE LR 534 225 4> 20
mx20 m Y HLICHE , I 256 4SS 38 S

KHBEBEE REM R B E (FhRE,
2001) . BABIFIE 32 B S 55 10 BRI B/, & 2 )
F R BTG Sl i ARTE AEAR I B M %
WA TR R B B R (405 %,2014)
2015 4F 8 J A1 10 H 7EMIRE 38 S (s 7K T ) 20
em A2 R B P 24T N B R AE (JE 256 SR
B o ML NAATERUK B BIR  RHCA A
SERRMEAS SV AT B BB, BEREAE 2 P A% 38 L 50
em PARR AR EFEBE, SCHARA 7 em 5542
B—A29 15 em WRAGFR 50, K/ 14 em (NFE 7
em IEHIAR B T H0 A ETAR 0 5 M 557 B AR
A S IEAR AN 2/3 AT NaCl 900, 1218 T
TCRE TR SR , AT ¥ K, A2 T3 Zh iy
TE WG B, B Lk X BRI 35 Yl (1% [R] s A AR A A7 Y800T
HEBIAER (AL 545 ,2014) , FEAR D L EE
W2 10 em 4032 1 A>—RPEREAENBIP, &
THEFAN 7 K 7 B5 s HHR

] J5 7 2 N R TR R A R A A5
AREN I+ 8 S WP b ok R T 95% s
KW, SROTEZRICZEFRHTFR) (2558
2 ,2011) (R @A E R R E A T )
(Z=HBHE, 2015a) | 0 B 2R b A 3 B ]
Bl R 28 ) (2R RS, 2015b) 45 4 Ji i
H B A e 2R 85 B R 5 40 o i SOk

W TR SE AL BT

1.3 b

1.3.1 BEEZFEMENE SRS ILAS500
TS YIRER 2

Shannon ZAEMEFE %L ( Simpson, 1949) .
s
H=- ) PlnP,

i=1
Pielou Y] 4844 ( Pielou,1977) .
E=H/InS
Simpson P #JE F5 %4 ( Simpson , 1949) .

K n, ZAEH AR | SRR AMARE, N R
TR ZERE R ANARERE Po=n,/N 5 § 5BE00E 53
FE, S AR M PN 2R BEN B
HEVE AR REFE 85, 2R Jaccard ARBIPE 22 B0
FES RIS, A .
g=c/(a+b—c)
K, e A REE LG IREL, o 1 b 43 5 R B
7% A MV B U R AL (Jaccard,, 1901) , #5 0<g<
0.25, F/RHEVE A FIREVE B AASHRL; #5 0.25 <¢<
0.50, 2R AR AL A 0.50 <¢<0.75, Fom 45
AL 45 0.75<¢<1.00, F R AR,
B T XA FETE 1) Z R AT R BT A i
SIRTRETE T OL AR BV 2R PE DL AL AR 8
10 J Z [ AR | i AR TC 18 & Py A B A~ 14
B> B TR AR, JOR R, RIETT RS £
FEPEFIARARUE 1) 2387
1.3.2  ZRE&%8)4 Raunkiaer S5 B H R
o SR DR R 2 EY R 5y AR KT
T B 10.00% LB B, K T45T1.00%
fH/NTF 10.00% & WAL/ B, ZNT 1.00% W] R #5 47
Bl R ST VS h S R B RE O B
METTEE S EE . Y0P Raunkiaer 518 28 2R 47 .
0~20% M A 9%,21% ~40% 1 B 9 ,41% ~60% 5 C
% ,61%~80% N D %% ,81% ~ 100% N E 2% ( Raunki-
aer,1934) , BFRE(CV) 2 I 1k Bt b i 22 5 )
B B8R L, ¢v=SD/MN, b SD Ay Fr ifE
2 MN R F-BIE , HF RSP Fp AR A5 L, CV<
0.1,0.1~1.0,>1.0 435I 0y 55748 55 | v 8548 53 i AF
S AR S R BOROR, W OB B ORI 2
( Yonker et al.,1988)
1.3.3 BEMK K Spearman #5¢ REL A S E
BAH  FBMSTREAS T 4G 56 50 B i v 2 AR 1 1 4% I3

SHEE 8,10 H Z iy 22 St 15 i 3 R R &y
225y IR 3625 B 2 A1 (0 2 REEHR B0 25 57

i i B AL AR o AH CHE 0 7 vk 224 3 Bl Pear-
son F ¢ Z2 %X  Spearman ¢ 2 %X . Kendall #H & &
K, Pearson AHIC R K HIE T A 5 B 2R PR AR OC
B, Spearman H 3¢ R & —Fh JC S B0k 16 7 ik, il
FHYEH] b Pearson #5¢ R %4)™, Kendall A2 F £
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T AR B A P 2R O, MR ET Y
PR AT G IES 310 LA X OC R, IR R H
Spearman AHC R E0 AT W A 2 8] QR . r>0, 3R
RPIFP Z I IEAHSEOE R, r<0, TR A KK R, IE
FHICIC AR SO 1 Wy b 22 (8] A6 A 158 N | o3 A1 e A
T, URHICOC R Lk T 7R AR BN o A A B, 8
A 10 Ak py s b Br T = RICERZ 50, H
REHRAR Y IR R 1, X R —RE P
FiRE G RAE SRR th AT 2B, UK, XA [
Z RISt R i DL A (8 A DG AT LU0
R Pianka 232 ( Pianka, 1973) i1 & S Rl A S

'fzé:%:()ij:’;(Pikpﬂf)/( ;Pikz;;ijzj o ﬁ

M, Q,=Q, IRl i FIWIFD j RS 8] A 2L B (E
P(P,) NYBl i () FESR b ASRE SRS 7 SR A
HIZ PR S H

Bl kb B4 7E EXCEL 1 SPSS 21.0 Hifif7 .

2 BHR545%
2.1 H5H MU EEE AL

ARYR S0 A E A L3R4S b R B R
1394 H @ 9B 58 F (R 1), 8 Hndilizk 8 Bl 47

M 1346 AR FER 2B 47 iR ZE FRERT o )
B, A AR 2350 o5 A R A 43.53%

F1 8 A.10 AMiREEE M HEEY AR R HEFE

39.15% 1 15.38% , Hx 5 BHAGAS A b B 3
[ 1.94% S4B ATRE. (RIF 4 60 BHAY Nicro-
phorus tenuipes AT B Prerostichus adstrictus Au-
lonocarabus canaliculatus F1 Fat 78 BBl 1) Philonthus
wuesthoffi, 73 A 5 B AR B 35.07% | 14.56% |
13.52%F1 11.89%, 10 J iy, Ak 15 1y 4538 H i
4722 Fh 48 HAMA AHLEE 8 H 4,10 AR liska
AMAECR I AR I R8> (P<0.01) o Herpi2b
Fr BBl oo SRk g A SRS ARl 7 A AR
Y 64.58% 31.25% MEHF0 N AT BB Prerosti-
chus adstrictus F1 Platynus ezoanus, HA R EE 43 51
R AR I 19 31.25% 1 16.67% , FoAth 20 Fh ¥
LA, HA AR 5 SRR Y 2.08% ~6.25%

8 H A1 4 ILFEF! Nicrophorus tenuipes , Pteros-
tichus adstrictus . Aulonocarabus canaliculatus . Phi-
lonthus wuesthoffi WML 5544533120 D .C D B, MMl
IR E R R A P, 10 4y, Prddi 3
22 MY E S R A G, A A, 8 A
110 H Raunkiaer SiZHALI N A>B>C>D>E,
56 Raunkiaer 493 2 3, RIVREVE H (00000 B2 Fh o B
TR S YA B ECH (Raunkiaer, 1934) , 8 H
H10 AR DL ss 28 55 e 2, Josr 2 s sl BAR
PR AR S TR WA IR AR (R 1) .

Table 1 Species composition and quantitative characteristics of ground Coleoptera adults in August and October

Yikh 8 A 10 4
AR B E ST Raunkiaer cv MMES BEETE /. Raunkiaer cv
(%) W (%) i
ZEHIRL Silphidae
Nicrophorus concolor 29 2.15 A 0.31
Nicrophorus tenuipes 472 35.07 D 0.76 1 2.08 A 0.06
Nicrophorus investigator 12 0.89 A 0.09
Nicrophorus vespilloides 1 0.07 A 0.06
Nicrophorus praedatro 13 0.97 A 0.16
INFEHFL Leiodidae
Sciodrepoides fumatus 8 0.59 A 0.17
A7 HEL Carabidae
Pterostichus heilongjiangensis 7 0.52 A 0.16
Pterostichus maoershanensis 35 2.60 A 0.34 1 2.08 A 0.06
Prerostichus adstrictus 196 14.56 C 0.66 15 31.25 A 0.23
Prerostichus bituberculatus 1 0.07 A 0.06 1 2.08 A 0.06
Pterostichus microcephalus 4 0.30 A 0.10
Pterostichus orientalis 1 0.07 A 0.06
Prterostichus sulcitarsis 13 0.97 A 0.22 1 2.08 A 0.06
Carabus billbergi 45 3.34 A 0.38
Megodontus vietinghoffi 38 2.82 A 0.36 1 2.08 A 0.06
Aulonocarabus canaliculatus 182 13.52 D 0.65
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Table 1 Continued
i 8 H 10 A
AMEEC BEEESME Raunkiaer cv MEEC BEEEIME Raunkiaer cv
(%) Wik (%) i

Nebria livida 0.15 A 0.09 1 2.08 A 0.06
Anthracus horni 0.45 A 0.15 1 2.08 A 0.06
Bembidion lissontum 24 1.78 A 0.31
Bembidion pseadducillum 1 0.07 A 0.06
Cryptophilus obliteratus 1 0.07 A 0.06
Colpodes elainus 1 0.07 A 0.06
Dicranoncus femoralis 8 0.59 A 0.13 1 2.08 A 0.06
Platynus ezoanus 8 16.67 A 0.17
Platynus thoreyi 1 2.08 A 0.06
Platynus gracilis 1 0.07 A 0.06
Platynus ogurae 1 0.07 A 0.06
Pristosia proxima 5 0.37 A 0.11
Pristosia vigil 5 0.37 A 0.14
Stenolophus difficilis 1 0.07 A 0.06
Syncechus callitheres 7 0.52 A 0.14
Syncechus cycloderus 1 0.07 A 0.06
[ed# B R} Staphylinidae
Acidota chinensis 2 0.15 A 0.09
Acotylus mimulus 1 2.08 A 0.06
Aleochara curtula 2 0.15 A 0.09
Anotylus minulus 17 1.26 A 0.24 3 6.25 A 0.06
Boreaphilus japonicus 1 2.08 A 0.06
Carpelimus vagus 2 0.15 A 0.09 2 4.17 A 0.09
Lathrobium pallipes 1 2.08 A 0.06
Philonthus aeneipenuis 1 0.07 A 0.06
Philonthus brannicollis 1 2.08 A 0.06
Philonthus cyanipennis 1 0.07 A 0.06
Philonthus gastralis 2 4.17 A 0.09
Philonthus havellkai 1 0.07 A 0.06
Philonthus numata 2 0.15 A 0.09
Philonthus sericans 2 0.15 A 0.09
Philonthus solidus 10 0.74 A 0.19
Psephidonus sinuatus 2 4.17 A 0.06
Philonthus tenuicornis 2 0.15 A 0.09
Philonthus wuesthoffi 160 11.89 B 0.61
Psephidonus sinuatus 5 0.37 A 0.09
Quedius praeditus 1 2.08 A 0.06
Tachyporus celatus 1 2.08 A 0.06
%A} Curculionidae
Potyaumbus gebleri 1 0.07 A 0.00
fHIEI R} Sphaeritidae
Spaerttes politus 13 0.97 A 0.26
HIFEH AL Elaphriidae
Elaphrus punctatus 3 0.22 A 0.00
- &} Chrysomelidae
Ambrostoma guadriimpressum 1 0.07 A 0.00
IR} Elateridae
Ampedus sanguinolentus 1 2.08 A 0.00
Bit Yrrh gt 47 a 22 b

A 1346 a 48 b

[l —AFF RAR R R 22 A 3, T RN Rl 22 57 35 (P<0.05) .
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2.2 3 H R HEVE S LS R SRR L
AL

3MEHARI 2B R (£ 2):8 H,F &
FESREON AL B> ool Hopl > ZEHTRE, LS5 48 B0k
FeuH BB > ZE RL > 280 RL, 152 BE 4R 2T Shannon
ZREVESR RO 9 0 RS R RS s i )10 H
PR B AR RO BB i Bk O o s R > 28 R
WS FEFR A Shannon ZHEPEFR B 2, AR 45
ZREPEZE S LU 7 B3 s e v ok i, 8
ACEE R T 10 A h#RH i, 4
HRE8 H 1935 BERE KM Shannon 2 FEPEFR B K
T 10 7 B AR 10 H 818839 0T 8 H 444
B[R AS ] 43 18] ) 48 HE B AP BB 22 5%

Jaccard AL R R, 8 10 H #1353 H hl
HEEERAHFIRL(¢=0.19) o 3 MEHBHEE DL
BN ZEHRE AT RO R S AR A A
L(g=0.20) \FEEAMRLL(q=0.31) A AML(g=
0.10) , 7EREE FILHFLAKT-, 8 A H 10 A M REH%
A R IE 5+
2.3 H A bz TR AR S

FHOCHE 48 R W], ZE W R AL A7 AL (r =
0.168,P=0.007) @ Bl (r=0.164,P=0.009) £
8 A A EIYIEANSCIC AR, 10 H WIE D9 A 25 1Y
TAHICK R, AT B AR 8 A il 25 1Y
IEMSEKR (r=0.268,P<0.001) ,10 A WA AS 2%
AIIERE R OC R (3£ 3) , AN A 403 2% B = 1] 1) A S
FAEZES

Xt 8 H 53 [RIRE P A L SRR B DL Ao B AR S
TIP3 T A B . ZEFH BL 1Y) Nicrophorus tenuipes Fll
Nicrophorus concolo ¥ N o3 1EAH R (r=0.179,
P =0.004) ; AT BB AL W Bl R BN o 35
:‘1&2 8 A.10 A REBER R ERMBMEESHNY
?I?aﬁe 2 Diversity indices of ground beetle community and
dominant beetle communities in August and October

# Aty FeEE  RHE BYE ZHNS
(D) BEU(C) HREU(E) fREU(H)
ZEAL 8 0.638 -0.124 0.337 0.542
10 - - - -
AT Rk 8 3.609 -0.043 0.379 1.203
10 2.621 -0.129 0.568 1.307
Pl dURk 8 2.250 -0.014 0.171 0.440
10 3.323 -0.012 0.458 1.054
A 8 6.385 -0.181 0.593 2.285
R HUEE 10 5.425 -0.141 0.816 2.523

10 HZEHRHARAT 1 2, IR TR 2 R R4

R3 HMREPERAERYENEXEEL r R PE

Table 3 Correlation coefficient (r) and P values of the
number distribution of Coleoptera adults
# A A Rk e s R
FEHR 8 0.168(0.007) 0.164(0.009)
#H17 HF 8 0.268( <0.001)
10 0.117(0.610)

PR AP B 3 AR S, R A,

FIIE A S &R, 3 B & Prerostichus adstrictus F1 P.
maoershanensis(r=0.256,P<0.001) . P. adstrictus Fl
Carabus billbergi(r=0.176,P=0.005) , A ¥ Fh xF
PIRA R 5 B R AR 5 O R B Philonthus
wuesthoffi 5 Anotylus minulus "N A~ . 35 {9 7 AH 56 ¢
Ao [FRHEXF LR AR 17 X, 3 Ao (5 &
YRR 17.65% ) A k35 O 8 2 TEAH OGO
2 RURE 14 AR (b B R X E0982.35% )
AR CRARE . X T 8 HARFHY R Z 8] A AH
AL A B SRR - Wb E) AH DG OC R R Iy W 3 B
e 825 1 TEAHOCOC R AN ZE I BL 5 2047 o) 3 %), 3
HURES Beo R 1%k, B i 520 R Ay
PR R A R (K 4)
2.4 B E R s () A A

8 I A N AL FAA A DL b 22 (8] ) 2 8] AR 2
fESE B AR, ZEHBHY Nicrophorus tenuipes
HIpa ¥ B Bl 4 Philonthus wuesthoffi HEEERK, F
1B Prerostichus adstrictus F1 538 UL Phi-
lonthus wuesthoffi Wz, ZEH LY Nicrophorus concolor
F 4T B BB Bembidion lissontum B9 & (8 % /)
(0.016) , B3# BB H B Philonthus wuesthoffi 5 3k
Feel R A 2 8] 1) S E K, SRR Anotylus
minulus WHESHEB/NES),

33 #

3.1 bR H B AR YRR A A

FE T U B B4R R I 2D A AR b, 2 VR R A S
TP SR H AR 1394 H | R BRI AT SR
7E 8 A 10 H ¥ ke 2B BHE 8 A MUK T
AT BB R} 3 5 B AE (2014 ) XF /NS0
WE I ZEAA AR BRI SR 25 SR AR AL, P20 1l e I 2 Rk
e 5 W E 10 H BRI A3 5 T
A, 3 Fofrsf i) A S = A7 3 A SR PR B R T (R 52 )
T K R R AR S R B A A 3
PRI (T 2587 ,2012) o 8 H 5y S A 53 [ A b
WAIRAELL~27 °C, 10 H Gy REs <R KT
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Table 4 Correlation coefficient (r) and P values of the distribution of dominant species and common species numbers in Au-

gust
Y Nicrophorus ~ Pterostichus ~ Pterostichus Carabus Megodontus  Aulonocarabus ~ Bembidion Anotylus Philonthus
tenuipes  maoershanensis  adstrictus billbergi vietinghoffi  canaliculatus ~ lissontum minulus wuesthoffi
Nicrophorus concolor 0.179 0.127 0.107 0.061 0.183 0.101 -0.009 0.063 0.118
(0.004) (0.043) (0.087) (0.329) (0.003) (0.108) (0.881) (0.318) (0.060)
Nicrophorus tenuipes 0.093 0.062 -0.007 0.022 0.139 -0.040 -0.075 0.235
(0.137) (0.320) (0.909) (0.732) (0.026) (0.527) (0.234) (0.000)
Prerostichus maoershanensis 0.256 0.106 -0.073 0.066 -0.038 0.019 0.253
(0.000) (0.089) (0.247) (0.290) (0.542) (0.762) (0.000)
Prerostichus adstrictus 0.176 -0.069 0.048 0.002 0.093 0.176
(0.005) (0.273) (0.445) (0.969) (0.140) (0.005)
Carabus billbergi 0.005 0.074 0.046 -0.050 0.100
(0.938) (0.236) (0.466) (0.429) (0.111)
Megodontus vietinghoffi 0.111 0.043 0.100 0.007
(0.077) (0.498) (0.112) (0.912)
Aulonocarabus canaliculatus 0.084 0.043 0.121
(0.182) (0.490) (0.053)
Bembidion lissontum 0.011 0.043
(0.856) (0.497)
Anotylus minulus -0.016
(0.794)
x5 SAMMRAEBMRENMZTEHESMNEERE
Table 5 Spatial niche overlap values of ground dominant and common species in August
Yk Nicrophorus  Pterostichus ~ Pterostichus Carabus Megodontus  Aulonocarabus ~ Bembidion — Philonthus Anotylus
tenuipes  maoershanensis  adstrictus billbergi vietinghoffi  canaliculatus — lissontum wuesthoffi minulus
Nicrophorus concolor 0.250 0.110 0.234 0.172 0.154 0.150 0.016 0.217 0.080
Nicrophorus tenuipes 0.267 0.367 0.209 0.234 0.423 0.069 0.518 0.098
Prerostichus maoershanensis 0.353 0.227 0.043 0.203 0.018 0.327 0.060
Prerostichus adstrictus 0.348 0.122 0.335 0.068 0.427 0.169
Carabus billbergi 0.129 0.209 0.090 0.307 0.025
Megodontus vietinghoffi 0.273 0.056 0.173 0.126
Aulonocarabus canaliculatus 0.126 0.352 0.112
Bembidion lissontum 0.107 0.026
Philonthus wuesthoffi 0.080
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