55 36 B4 20 1] S &~ £ Eild Vol.36,No.20
2016 4F 10 A ACTA ECOLOGICA SINICA Oct.,2016

DOI: 10.5846/stxb201504050680

A, AR A R RS R T N T AN AEAT 1 ( Coleoptera: Carabidae ) #E7& YR ILAEAR JR) SIS 43 HT. A 452541k ,2016,36(20) -
Gao M X, Li J K, Shi H, Zhang X P, Zhu J Y.Co-occurrence pattern dynamics of a Carabidae community in a Pinuskoraiensis planted forest. Acta Ecologica
Sinica,2016,36(20) : -

NI #4197 H ( Coleoptera: Carabidae) Bf 3% 49 F
HEERBINSTH

> 21,2 X 2212 21,2 ap g 1,2, - 1,2
SHAs EeA 6 R REET KL

1 MR E C2 H BRL 2% 22 B W R 150025

2 PP T AR M 3 1 S A M B IA B R SRR T SE R AR EE 150025

WE R EER YRS R R I AR S R 0 8 f N A 2 — A (4 N AR AR T TV W b A7 A% SR B Lz pL )
TR SR BT Xl AR Wi AR SR B SRR E AR SO 2 0L, ZEE LI FRARAE 2538 i N T Z0RABRIY 0 5 YRR 2 BURE
BT RGBT /INRBE 23 6] (20 mx 20 m) A6 AT HORFI& W) Rb A7 A% J5 B S AR . 2R 3RHT: (1) FRal 2047 L 20 7,2
278 JAMA, Hodt Carabus billergi maoershanensis A T VA5 255 Bm e HAR Y H A0 A6 BT 12 W RN 2647 BOie v 445+ ELIA 5. 1)
i) 2 S 5 (2) 2013 4F 6 H AT IUBEVE MR IAAAK R, 1M1 2014 47 8 .10 A A3E ML 5, 35T H A I BRI FE bR A ik
DI A 4 s At 3 03 R AR AV S 2 S e M LA AR R (RT3 R B 3R B0 W S A A BRI LA G ) | i S L A7 A%
SR R IRITEANSE A3 HF Diamond BRI H@HLTIEIS 5 (3) Fr A R A 225 ¥ R AR /D Y 1o 25 0 Rloxt | 1 T8 7™ & B4 9o 6 W
5 AR R 2 TR B Ao IR LE SR I 0 2 A AR R ML A7 5C R (W W Ah W A A 2 A9 DB R HoAr A iz iR
PR AR, RITHEREHLEIAAAR SR 7T BEE MR JL LU N T ELAARR/IN RUBE 23 [8) AT BURF 35 19 o DA Jm) , X F AR BE AL A Jm B —
E B I B AR M AEOR [R]85 SR AR BEDL: T AEA% R S B SR AN R] , 7 Pk LB 4/ 1) 0 28 R o) mT R X R A b L A7 A%
J B —E M TR,

KERIA  AAAR R 5 W E PRI TAAY 2047 0 N TZLAMR IR L

Co-occurrence pattern dynamics of a Carabidae community in a Pinuskoraiensis

planted forest

GAO Meixiang'*, LI Jingke'?, SHI Hao'**, ZHANG Xueping"* ", ZHU Jiyuan'?

1 College of Geographical Sciences, Harbin Normal University, Harbin 150025, China

2 Key Laboratory of Remote Sensing Monitoring of Geographic Environment, College of Heilongjiang Province, Harbin Normal University, Harbin
150025, China

Abstract: One of the most important tasks in community ecology is identifying the co-occurrence patterns of the community
and identifying the underlying processes that control such patterns. Null model analysis, which has been facilitated by the
processes of biodiversity maintenance, has been used to identify the co-occurrence patternsin communities. However, few
studies have focused on co-occurrence pattern dynamics of belowground soil communities. In this study, we identify the co-
occurrence pattern dynamics of a Carabidae community in a Pinuskoraiensis planted forest on a small scale, based on five

investigations from June 2013 to October 2014. A plot (20 m X 20 m) was established and further divided into 100 squares
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of 2 m X 2 m at the Maoer Mountain Ecosystem Research Station of the Northeast Forestry University in Heilongjiang
Province, Northeast China. One hundred pitfall traps were set to collect the Carabidae community for each investigation. To
determine non-random patterns of species co-existence and significant species pairs in Carabidae communities, the null
model was used to generate expected patterns in the absence of species interactions. In total, 20 species and 2,278
individuals were captured. Carabus billergi maoershanensis was the most abundant and most widely distributed species among
all communities. Carabidae community composition exhibited significant temporal variability among individuals during the
experimental period. With the model algorithm of fixed row and column sums, results of the C-score and V-ratio showed that
co-occurrence of species in June 2013 was aggregated, a finding that was inconsistent withDiamond’s assembly rules.
Moreover, with the model algorithm of fixed row sums and probability column sums and considering both algorithms, results
of the C-score and V-ratio indicated that co-occurrence patterns of Carabidae communities in August and October 2014 were
segregated , which was consistent with Diamond's assembly rules. Although the results of the C-score and V-ratio suggest that
the co-occurrence patterns of the Carabidae communities in July and September 2013 were aggregated or segregated based on
analysis of the null model, it can be inferred that non-random co-occurrence patterns were detected in all Carabidae
communities. Furthermore, based onour observations of the co-occurrence patterns in the Carabidae communities, the
Diamond’s assembly rules were partly rejected. Few significant species pairs were detected among all Carabidae
communities. A greater number of aggregated species pairs wereobserved in comparison to segregated species pairs among all
communities. The species comprising those significant species pairs were dominant or common species, and were
comparatively morewidely distributed throughout the plot in each season. In addition, the Pianka (0, ) indices between
those dominant and common species were relatively greater than that observed between other species pairs. The results
suggest that those significant species pairs might also make important contributions to community composition. The present
study demonstrated that a non-random co-occurrence pattern might be common in a small-scale Carabidae community in
aPinuskoraiensis planted forest. This non-random co-occurrence pattern also showed short-term stability during the study
period ; however, the properties of thesepatterns vary among the different seasons. The significant species pairs possibly
contribute directly to observed community co-occurrence patterns, and more focus should be placed on the contributions of

those dominant and common Carabidae species in the future.
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47 HL( Coleoptera; Carabidae) /MG SIS o) 32 40 A (W) R, &b BR1Y B sh 4 P B ST 40 IR A
FRR Y XA AL AT LR, B R FORAE N AR s R R sl M 2 R AR T LA
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MFEEDF LA R h A b, AT AR AR Jm) S sh S AR AT IT , 2 8 7R TR P R A LR 11 3
filt, A LA AT HON R /R Bl A BB RN AL A5 A PR RO B . A SE AR iR LIL ZR AR A S R G FE v N T
ZIRAPRIN 383 2013 4E 6 H 2 2014 4 10 A 19 5 WEFAMNEA  BF5E/INUE (small scale, 10'—10° m) > JEFE
AT BRI AT SR B Bh AR AE , S3 ik 0 1 285 DA T8, (1) A7 BT 2 75 R AR BEALIE 1 SE 4745 )
(2) XA IAAK SR 2 A AT B RE M | (3) BEVE MR B AETE IR 2 0 35 1 LA IRl GT , (4) ik Se A7 4 o) 2
EXTRETE K- P A7 A Jm A 2 DTk
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ARSI B AR )L IL AR A S RGBT, N (127°30—127°34" E,45°20'—45°25" N) , W58 KA T2k
VLA ZRALER AR 300m I3 100—15° , by P L o AR LR AR - o DR D = 23 W 8 R Bl 1 2= KU
6, 3 20 WR V) 111 A 229808 T ARSI 2 3.1°C Y AR K 18R 629 mm, 5T IXAH B T A X
R, SRR BCE TEARIE 290 60a YN TLLAMARIN P23 8 120, PUdbdlm P24 12 em , ARIM BT 3145
A/hm*, v K 2 LL 20 Wy ( Pinuskoraiensis ) i A 3 F, [6 B A5 55 A He ( Betulaplatyplylla ) . 7K Hi #)
( Fraxinusmandshurica) JAKE ( Betulacostata) 11147 ( Populusdavidiana) MM ( Juglansmandshurica) , T A JZ 4
FEFHT (Ulmuspropiqua ) FNFL ( Pyrusussuriensis) "
1.2 M S ATk

TEN T LLARR A BERL B E— 1> 20mx20m AREHL, LA 2m 4 (BB 50 1 100 4> 2mx2m (9/NAICHE , 155
AS/NEATAR 0 T A0 RS S8 SORCRAEFE T (LT 100 SRAE D) o BABFZ A AR D AT JURE G R HHAR (755 9 em,
P 6.5 cm) HOEAE R RE 0 4 1 ST BT 1 M5B M2 10 om AbS0 1 - VCREAR AL, BB 1175
PelB BN EEA . 2013 4F 6.8 .9 A NE 4% /K Ak, 2014 4F 8 10 A P E LA NaCl #98, Kf B BiF 2 T
FPoh 7 K7 ROl TR AP AT I KR T 95% BE RS I, AR T S e PSR THE
1.3 s b B 53Ky
1.3.1 Raunkiaer #EF8 %0 J7 25 70 A FEE T RAE SRR RS 42

K Raunkiaer' ™' A FYFIRRE QI GMRUER - 1%—20% 9 A 9¢,21%—40% K1 B %% ,41%—60%H C
9% ,61%—80% 4 D %% ,81%—100%4 E 4, HNZRTT 23T (one—way ANOVA) LB FIFEMBAAMET , 2
AT B PR B P ARBS  25 S 0 J 5 1, 38 TSR AE A5 B 73 B B2 il £ (rarefaction analysis ) B BB 5T N EE
NP —i I A ¢ 3R (species—trapping—effort relationship ) , $0& 71 43 Fb 3l o0 288 IR P & W0 Fh ol i o i
RS RECE T o R T R . > 10% Y FD , 1%—10% J9 8 WHIFF, <1% BA ¥ Fh . Raunkiaer #
BRI A 43 HETE Microsoft Excel 2007 Wit 8, AR 20 ML TA KL H R 24 4 A9 “ aov”
“duncan. test” PRECIZEL | LT RAE SRR BRE M2 (] R K 1F vegan B AFALH K specaccum” PRECIZHR
1.3.2 KPR YT LA 5 3 b

SR ZEAGAUSAU A3 W A4 T H A 2 75 R I R AR BEAIL Y A% SRy 272 o7 ST e 3 B B AR R 4y
“45—JC" JiF4 ( presence—absence matrix) 2 %M EEEA TR — AT OB R, AR50 ER— A AR TR A SRR
O EARFZ PP TE R R SR B, < 1 EARRIZ P E R RFE AU B 24 C-score FlI V-ratio
FEbR AP AT BB R SRR R P R MR AR AT 2 — > B Y B (B R S AR A A — T8 SRR A4 S
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B FPT RENS B & PRI AL A PR IC ( checkerboard unit, CU) PUECE: . ATAT ¥R )AL 28 B e i B i n) DA il 2
XM .CU=(R,=S) (R=S) , 2\ RN R AN YIFN i F1 j A BATEL, S J2 B P AL [w] 5 4 00 SR A A 1%
i, C-score & FTA A AP X (unique pairs of species) T3 A9 CU AYIME . C-score FIME R K, JLA7 A9 Fi Xt
AL AR C-score HUME 3% 0 LB ML 2 (expected by chance, EBC) K, AR A% EREHON N 70 5
P/ B B PEREE 454 ( competed/ segregated assembly ) 7' | {56 WA Rl 8] 5 4 1] i % 1E 7% 4 R L A7 LA 31 2 ) R
YR R Z ISR A S SR PR R v 25 1 (aggregated assembly ) , 3 W of 8] 5 4 Xot 4 v 4y op A7 19 0 2 4
FHRTREANB &2

(2) V-ratio #8475 : Schluter' ™ 42 Hf Veratio 4 Ay i (LR 4540 10— N8 bR, L EZ S SRy 22 547 R
ZEW HUAE, D RS RAE P O RO B2 S, FE— DS FrPESS M RO RS T, SR Voratio BLIZBA A9 L
FUHALZ: (EBC) /I TAE— M EERFPER RS, SEI Y Veratio N 1Z W] 1Y HEFUBHALZ: (EBC) K.

BT AR (W SEAEAR SR 53 WD) Rl LA E A 3R 14728 SARURK , Gotelli £ ICRAR AL h (AT B0 W B 2 7, = Fh
TR D) 7 TR A S Ao A% ey, 3 3 U [ A7 G Rl EL D B 72 1 2R ER . AR SCEHE FF (Fixed
row-Fixed column, @ﬁﬁ?—@ﬁzﬁﬂ) , FE (Fixed row-Equiprobable column, Fﬁlﬁ//ﬁ‘—%ﬂ%%ﬁﬂ) HI FP ( Fixed
row-Probability column, [EEfT—alfRk%F) EMRITE C-score, i FE Fl FP Ak A V-ratiol 23]

PRIERL it ( Standardized Effect Size, SES) FI LB R W25V, SES Al S48 br BE 257 BRI 4
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(' segregation ) , UL HH A e e ) BE 7% 25 4 ; SES /N TF-2.0 22O A AT HOREYE F A7 JR) A AR B AL A 4 b [B] 45 e
(aggregation) , UEFHHEVE RN B E RYAESEFMELHT . XS T Voratio $84K, SES KT 2.0 ULEHILAEA% R R B R
BEHLIEYFRRIZERE, 1T SES /NF-2.0 ULBASAEAE R R BN AEREDLE Y R R BR B . M8 =4k B i
Xt A e P AR R IZ AR IE ) AR SR TR & B4R 12 (the false discovery rate, FDR) X & 3 P /K SF- A7 4%
IEBST  Cosore Fl V-ratio ¥J7E Ecosim 7.0 ZX{F1“ Co-occurrence ” 1 He 1144138 , BEALELHL 21T 50000 K ; P {H
AIRSIESE T R BAFAY“ p.adjust” RECSEIE
1.3.3 L THRBAIA I E YR

BT ARAAY Y 2 Yy Aoet oA 257 AR R RO 6T A n DNYIRRAGAEAT BUE R U, 3 [ (n) (n
—1) /2 Akt T H P 22 W RO T BB L AN S 2R 2 B BT AR LA ST (1 HE A BT Rk ]
AR FHOC RIS TEAR KRR BRI T 285 00 7= 2R ) AR SGE TR AR X 1Y) C-score {HR B 52 5
TEPIMORT Z 0GR LT R R C-score BLERAE N 0-1 Z[H], C-score=0 LRFERES, C-score=11{
REAMRE . SRE R Gotelli 1 Ulrich" ™ 42 H 1 4 Fhfl W] H A 36 33 LE 4 Rt 2 ] o faf A7 56 R | MR
BEME B ek AL A AP Xt . Ho CL (the confidence limit criterion ) J2 Hz ] 51 fix T 12 B — FioRS: 56 1
NI, Gotelli I Ulrich U] B A A AR (G A 56 i DU , Bl BY (after sequential Bonferroni correction ) , BM
(empirical Bayes mean based criterion) F1 BCL ( empirical Bayes confidence limits based criterion) , J&F 4 ik
36 U 4y B A R TS AR 2 5 SCHR Gotelli A1 Ulrich™™

5 TR LEREIE A TE B E A EAE SR RN C-score {ELIARMERLN & (SES) , SES KT 2.0 £
B Ao 22 i SR AR G R (BB HECR) |, BERT P b A1 A7 7E 035 1O 38 4% ; SES /N T -2.0 R
X R I E AR EAEFHOC R I RO AN A A 0 B R RAH B 5E 4 . W3 A BRI TE Pairwise £t
PHEERY BEHLBLIIZ AT 1000 WK,

1.3.4  PiankaO, AN E B

FIE SRR, 4 (] 7] LABEAE g —Fh IR R 525 Pianka A8 2507 B HE A 9 SR I 2 70

AT BRI R 2 ] 5 5 B A S i O
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P

0, = : (1)
<; PL;,->2<; P,

http ; //www.ecologica.cn



20 1 R S N TZMMAATH (Coleoptera; Carabidae ) #EV& ¥R FAEAE SR sl 5504 5

[, 0, W i TR b A0 E S AR, PR P oW (N kA S [R]E IERR B I B R
AR L, PiankaO, BN EEFEEOWEA T 0 Fl 1 Z 1], IZFEEAE Ecosim 7.0 FXA4 1) “ niche overlap”
oA,

2 #R

2.1 HEESTEENE

AR AT HBL 20 F,2278 HAMA, 2013 4F 6.7.9 KA i WA B A AR, 1T 2014 4F 10
F AR de D i R A AR . 2013 4R Oy [ AR SERF RO B0 1 35 22 5, T MR B A B 3 22
5 (P<0.01) ;2014 4 2 A H iy [ AR B A i A IMA SO AR A 1835 22 7% (P<0.01) (3R 1) o BEVR R REE
W], TE A I8 A0 22715 A 2D AT He W P50 ie: A ) R A R I T B, 350 B 5 AR IS RUBE PN 3 24 B9 A
HURE A

Carabus billergi maoershanensis 16T A VA Z= 1 LAY 2013 4F 6 H fifk & b S 3fi 3 8 1) 84.56% ,
2013 4F 7 A H12014 45 10 7 BT LBl 609% LA 1-,2013 4F 9 I F12014 4F 8 HHikF] T 30%L) I, Carabus
billergi maoershanensis K H BN 12 35 09I, 2013 45 6 H Raunkiaer 35 R D 2% ,2014 4F 10 A4 B 2, HiAth
A3k C %, FrAREE 70% 245 09047 OB A B A5 B2 5 50 8 T A 9, BRI FR 4y R 7 A oy s 1
WA . 2013 4F 6.7 .9 HF1 2014 4F 8 10 A fEv& NALH UL ARG AT My Fb i B 73 5108 1.4.1052.3.,10;
3.4.6;3.5.6;1.5.0, 12014 4 10 A REE N A KIMA ZERE, A=W HA 2RI Z (R 1),
22 BEEDIFNILAERE R

2013 4F 6 H , 2T FE 30 C-score {8 I B /9/NTFHIE(E (BUE) , 1 V-ratio [EIH &/ K TFHIREE, £
BB AT IRV SR REMEILAEAR SR . 2013 4F 7 35T FE 3R C-score Fl V-ratio 2 AT RUBEIE R SERF M4
SEAFHR )R M 2E T FF FP 3L C-score FIZET FP IENI Veratio R AR B VEMS Ry, 2013 4F9 H & T
FE A C-score 1 V-ratio 2 BHRETS MBS Ry, M 3E T FP 3N C-score Fl V-ratio AT % R
P B S AEA% R, 2014 4F 8 H B TR A MY C-score Fl Veratio 34 3 B A5 47 sUBEVE 0 B 3 M 3L A7 A% )=
2014 4F 10 HEETF FP LA C-score 1 V-ratio IR A1 T HUEIE PR B ILAHE R (R 2)
2.3 WEYMRG

BT CL#EN 2013 4F 6 5L T FF A &30 1 /28 35 A BAE HISC R W apxs, i B — 28 R BN &
REVEILAFC R ;2013 4E 7 6T FE R FF SR 1 B B3 IEAEAERIDCR BRI ;2013 429 J 2k
T FE EM &8 3 A28 EAH EAEFHOC R Y Fhoxt , M FF 2000 23 500 A B 1 A 10 B9 A0 67 09 AR B AR HIOG
FEYAxd;2014 4F 8 BT FE HFF BB 3 AN IERIA 2 ST AH BAE OGRS 52014 4F 10 F R
RIBFEYFIRS , BT A% BM, BCL B BY AW, I H ¥ % B 2 1Y IEAH EAE IO R P Aoxt (%
3), IXELK LAY W E YA Z A 1Y PiankaO,, A 250 S JEAR AR AEAE & T I N AR Rl 2 8] (Y 5 5 i
bR (&K 4) .

3 it

A A AR AT HURE 20 B, 2278 HAMA N LMK DA HOBEVE A7 78 ] I ()28 544, 2013 4F 30 £
TN AT AR AR 2 Y 22 5, 2014 4F 2 D R REFECR AR SO A B35 22 5% 2014
AE 10 FONBCIEV I A 2 W B IR0 bR I S R ) 0 AR, S O I8 1 P R B AN AR
UL R, R YRR T O R N U R B AN DL Rl T B A D i 5 A R F 1 ] 2
AT A =R N A YR R RO 2 T O RE W Rl B R Raunkiar SR FEECZ A
K, VLI KER - AR A 2 T BA S A EAE - N A FR 9 25 (81N . Carabus billergi maoershanensis &
P AT ZE 0 s HLL SR 0l B i BAERE L N A fe )z
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20 41 R AR N TLLMMEAT HU( Coleoptera: Carabidae ) FEvE ¥ IEA7A Jey sh 2500 Hr 7
®2 ETEEANSITHREENMLEFERS
Table 2 Species co-occurrence patternsof the Carabidae communities by null model analysis
. CEE(E] R E RS N .
1 o i i i i SN FEms P i
Time Index Algorithm s sir'nulated Effect Size  Initial P value P value
index (SES)
2013.6 C-score e A TS5 19.53 35.83 -6.23 <0.001 <0.001
[# E 47— E 5] 19.53 19.89 -0.50 0.33 0.49
[ 72 AT —B R 5 19.53 17.37 1.29 0.90 0.90
V-ratio [ 72 A T— S ) 1.84 1.00 6.48 <0.001 <0.001
I E AT —BSR A 1.84 1.98 -1.02 0.17 0.17
2013.7 C-score [#] 7E F T— S5 5] 21.37 29.36 -3.02 0.002 0.002
[ 7 A7 —IE 5 51 21.37 19.39 2.16 0.02 0.02
[ 72 A T—a R H 5] 21.37 13.22 4.45 <0.001 <0.001
V-ratio [ 72 A T — S5 ) 1.51 1.00 3.94 <0.001 <0.001
I 7E AT — SR % 1.51 1.89 -3.27 <0.001 <0.001
2013.9 C-score [ 72 A T— S5 A ) 48.91 60.99 -3.01 0.002 0.003
i E 47— E 5] 48.91 48.48 0.40 0.33 0.33
[ 72 A T—a IR H 5] 48.91 36.23 3.65 <0.001 <0.001
V-ratio I e AT — S5 1.37 1.00 2.81 <0.001 <0.001
[ 2 AT -5 R 5] 1.37 1.85 -3.41 <0.001 <0.001
2014.8 C-score [t 72 1 T— S5 A ) 58.78 50.13 3.29 <0.001 <0.001
[#4] 7 A 7 —[ 5 51 58.78 56.21 3.56 <0.001 <0.001
I 7E 47— SR %5 58.78 41.12 6.25 <0.001 <0.001
V-ratio [t 72 A T — S5 A 2 5] 0.69 1.00 -2.35 0.007 0.007
I e 17— SR %5 0.69 1.47 -4.86 <0.001 <0.001
2014.10 C-score [ 72 A T— S5 A2 ) 9.20 9.71 -0.28 0.47 0.62
[ e 17— E 5 9.20 9.50 -0.48 0.62 0.62
[ 7E 17 -8R 5 9.20 2.97 4.07 <0.001 <0.001
V-ratio [ 72 A T— S5 ) 1.01 1.00 0.11 0.59 0.59
e 47— SR %51 1.01 1.37 -3.54 <0.001 <0.001
F 3 ET C-score EMIET 4 FiQ I8 AN M ST HEZE B ZYMT
Table 3 Significant species pairs in the Carabidae community that were identified by four criteria based on C-score
— — Y
WE o gy gEe oo B " e BMOERL BCLUEN B
Community  Algorithm  Species 1 Species 2 C-Score Star}(lzfrd CL BM BCL BJ
Deviation
2013.6 FE — — — — — — — —
FF BJ.27 BJ.9 0.17 0.90 0.21 -3.56 -3.56 0.00 -3.06
2013.7 FE BJ.17 BJ.10 0.02 0.17 0.04 -4.47 -4.47 -4.47 -4.07
FF BJ.17 BJ.10 0.02 0.04 0.01 -3.38 -3.38 0.00 -2.86
2013.9 FE BJ.10 BJ.17 0.12 0.22 0.05 -2.19 0.00 0.00 0.00
BJ.10 BJ.20 0.12 0.31 0.09 -2.24 -2.24 -2.24 0.00
BJ.25 BJ.18 0.17 0.94 0.17 -4.67 -4.67 0.00 -4.29
FF BJ.17 BJ.20 0.59 0.34 0.08 3.04 0.00 0.00 2.46
BJ.25 BJ.18 0.17 0.95 0.15 -5.23 -5.23 0.00 -4.87
2014.8 FE BJ.17 BJ.20 0.78 0.42 0.08 4.41 0.00 0.00 4.01
BJ.17 BJ.21 1.00 0.55 0.15 2.98 2.98 2.98 2.39
BJ.21 BJ.14 0.21 0.84 0.17 -3.65 -3.65 0.00 -3.17
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R e R 22
miE o w w1 e o RO led LA BN LA
Community ~ Algorithm  Species 1 Species 2 C-Score C-Score StaITde%rd CL BM BCL BJ
Deviation
BJ.13 BJ.9 0.00 0.98 0.14 -6.83 0.00 0.00 -6.83
BJ.22 BJ.9 0.00 0.98 0.14 -7.00 0.00 0.00 -7.00
FF BJ.17 BJ.20 0.78 0.49 0.09 3.43 0.00 0.00 2.92
BJ.17 BJ.21 1.00 0.62 0.14 2.64 2.64 0.00 1.97
BJ.21 BJ.14 0.21 0.88 0.16 -4.31 -4.31 -4.31 -3.90
BJ.13 BJ.9 0.00 0.99 0.10 -9.48 0.00 0.00 -9.48
BJ.22 BJ.9 0.00 0.99 0.08 -12.87 0.00 0.00 -12.87
2014.10 FE — — — — — — — — -

FF - - - - - - - - -
PRI PE UL 1.FE, B 27— 3515 Fixed-Equiprobable algorithm. FF, [& %47 —[H 51350 Fixed-Fixed algorithm.

Fz 4 2013 £ 6 AR SITHEEYTH PiankaO,, £ EE EIER

Table 4 PiankaO;,nich overlap index for species pairs of the Carabidae community in June 2013

szfis BJ.8 BJ.9 BJ.10  BJ.13 BJ.14  BJ.17 BJ.18 BJ.19 BJ.20 BJ.21 BJ.22 BJ.25 BJ.27 BJ.28
BJ.6 0.13 0.21 0.48 0.19 0.00 0.62 0.00 0.19 0.37 0.19 0.00 0.15 0.19 0.13
BJ.8 0.00 0.23 0.00 0.00 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BJ.9 0.12 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.58 0.00
BJ.10 0.00 0.00 0.56 0.21 0.21 0.32 0.21 0.00 0.35 0.00 0.15
BJ.13 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BJ.14 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BJ.17 0.12 0.12 0.12 0.12 0.09 0.25 0.19 0.18
BJ.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BJ.19 0.00 0.00 0.00 0.41 0.00 0.00
BJ.20 0.50 0.00 0.00 0.00 0.00
BJ.21 0.00 0.00 0.00 0.00
BJ.22 0.00 0.00 0.00
BJ.25 0.00 0.00
BJ.27 0.00
YIRS TR 1.

AT MR R IR AR BEALE 1 A7 Sy X Fh AR B BLE 0 A7 A% s R B — & Y I (R RRE Pk . T FP
LAY Voratio F8ARFIFE T Ir A LI C-score 1 V-ratio ¥8F5 73 A F2 0, 2014 4F 8 H Fl 10 H 47 HBEIE M58
Gl B B VLA Sy | I s ] 5 A A AR VR A7 v P R B B A IR AR T X458 3CFF 1 Diamond FF 7%
AL EIE Y  JET FE BMAY C-score TEFR R, 2013 4F 6 A 47 HBEVE L EE LA )5, B R 1A 35
Frl REAIEREVA FA A E B BLE], A58 1 A R Diamond FEE M @HLHIHIE T R EVE AGESE . ST A
[F7E ) C-score Fl V-ratio ¥R, 2013 45 7 H F1 9 H AT HUBE I 230 0 L BEPE B8 G M 2L 72 A% ), X
SEREIEATAE (0 K REHLIE DA 0 22 7= A R B RN (dilution effects ) > 2 AT BE S 2 AT 2R FH B9 Z B A $5 b Al
Ty BME LA E X T H A BEVR AR BEA L AAAR S AL, oAb AL B T AR M sl A 25 S AR T B AL A
SEAEAR R AR Z BN I S R AR S E R g o T 1 AT A —Fh D 1 A 1 FH AR
HJRFRE S W2 A ZAR R F 4 22 2 0 swap algorithm ) Fll Z {H ( Z-score) , 25 %) ;= H 1 W RN B J5 9
JEZRK T 2858515K T (inflated type T error levles) 1l *  JEF i, FRATTHE ZAB AR 01 3 i v 189 fin Bt L
BAZ AT IR (5 0000 k) DAk Gk SE T RER 22 IR Y 7 A o ORI RE H A R BB A8 B A0 D7 ik | e LARA A 179
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7R 2013 4 7.9 H AT R DR AR R R SR el R B s e (H AT DAFE — AR B i WX A~ H A B
P AR SR Y O AR REALIEAR SRy o 255 b A 2R NP AT OV R I D R E W AR BEALTEA Jmy , HEMBIF S IX 2P
17 MR V& AR BEAILPE 09 S AE A Jm AT RS 35 3k A7 7E 1, (H AR B AL 1) 2 BB 2 CERIEPE R B B 14 ) 7T BB A 2=
PEZE

AR A AR B0 1) S 2 DA (B X AT s b 2 1] LR BEATLME AR B X A B 7 A A B AL 3
A% R T BEAT — € DTlk . 7ERBUNARRFMELS M RORETS P (2013 4F 6 J) , AR REPE Y b0 T B2 AT K IR BRs B
PEVIFIS  TER I N PR B A MRV h (2014 4E 8 1) AU B 2 BB BT W Tt 20 & 30 3 AN BERE I ) b
XF o ABIFSE ) & B AN TE A SRS RS, BIVANSRAE VR PN PR 20 oo 0 26 B W 38 O AR RFPE G &R I 4
IR RN — N EREEM A S Y (HX AN AR 58 4 75 50 K 26 1 3 A X 7 B 9 F A v T R 2 e 3
EEMWAEM, 2013 £ 7 AW 247 MBI, (LA 1 A (“ Carabus  billergi - maoershanensis —
Aulonocarabuscanaliculatushailiniensis” ) B TEAH B AE 56 R 8 AN b iZ BEE W) AP X5 B0 1) 0.95% 5 13X A4~
YrFh 8 R i B P A Sl HASARER 3501 o R I B AR B 1Y 62.18% 1 26.78% , AR IMAEL &3t
RETE B R0 88.96% ; HAX IR EAEHLIN T2 Hh B, H Raunkier S 8K C 9 I B> H b
) PinkaO,, A 2507 85 JEFRECH 0.87 1812 K T HEVE N HABYI Rl Z [E] 1Y PinkaO,, & BEFR 5, R WX 4>
Yk RA BRI A B AR S B, HARZE Y R IR B2 WAt 22 o Fn A b 5 OE R L3 A W
it FEAS ) 2715 R R Rl S G PR UE SR RE IR ILAE G R o X BB L4 UL ) A vl e HAA AR B PR BE 3547,
IR BT UEAS TE R I TR R PR X By | ] S5 58 I AR AN R 3 4, 2 S BUCBUR R A E) 5 P HE R AR, 24
FREEGEUR A 50 A ) i, 33X 2 (8] A2 28007 8 & R A — 8 2 R BGE 5, AT P BUOE B9 8 HE A 09 4 ol ] 56
F L ATREIA A R X SR K A A T2 AR AR S DL R] 1) SR ELAE | X RSB Y SR AR SR
A ER TR, (HREET H AT SR , 3SR XE LB R X st S YR TR A R BB R VE
TEASK BRI 5 E 5 A Y B AR TS 1) S50, TR A A IR LE 50 850K HL 23 |3z B9 ) A E A 75 4
TR

o 1) 3 4P 300 AN B I A 2 b PP RO R A 1 T R R LAt A A 9 3 A R I 5 4 T RE 3K
AT IEEE BB e AR R 0 REOCHIFSTIE AL AT SRRV (1 LA A SR P R R M 5, G0 Ulrich WA
Zalewshi M.V kfﬂgﬁﬁgﬁlbﬂﬁ?ﬁ%ﬁ( core species ) ROSLAE AT e A2 2 A Wy ) AR EAE A A 2545 40k ad
RS (EJE TR AT HYIFR (satellite species) i A B ] BESZ B BEALY B PR AR R R 5 4 i PR L 8
AW 7NN RUEE 25 [ RV D) R LA EA% R O I (R S 2SR AR . ASBIFSE & BR8] 56 4 XF 2014 4F 8 A 1 10 H
AT R RS R T e EA R, (2 X 2013 4F 6 A MRETS H & A B B IR 446, B SRk LU
2013 4E 7 HH 9 A AAEBENLIEILAAAR R B 2 [ 20 A4l R SR 2B AT Ol v Y AR BE ALK Ry BAT — 5 I
IR, F998 BRR T AR AR EAE F (R SE 4 ) | H3ERBE 55 (0 S T P A iR ] ) 4 5k R, ] g
A SIS O AEBEDLE A AR SRy o AL IS (B RUEE /N (20m ), HK T2 BRI PR B S5 A A R , 7T
AE 2 FECLAT A AR AAR R AR RR E M, ASFFEBAT 5 S8 AR 55 S5 SR A HICBR o ) DR
H R E L TR A48 75 204 T B X R A B AILPE 25 (RIS Ry R PR A A LR ARG IR A i TIRATIHE— IR A

WS BIETCAE BR LI ARARAE 2505 BN TLLARRIN  BFSE T/ RUBE 25 (]2 AT HRAE VR My R A7A% R 1) 2l
SRR XA i 0 Rl (002« 54T BURE v BAT AR BENLIE A A S5 s XA AR BERLIE L A7 4% J5)
HA— 52 (I RIS AE P , AT RERAITT /N 2 (] 2547 HURE R B0 ULKS SR 5 e P R B0 1) S 35 W x5 3
Lo LA W 8 M AR RO R I AW RS A v B 5 D38 BLAERE M A Tz 9, mT XS B (9 4R
BENLYERS R B —E 5Tk, S IR ITFE 5 TR A 75 3 S8 (L 35 R WL R e i 9 JLA7 A% S v i) A 424
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B ZERT eV X AR BEHLVEAR 5 4 BE AR Ak S R BILR ﬁ%%ﬁiﬁ%i‘%ﬁkiﬁ%%d\ﬁf <[] (20
mx20 m) AT B I IEA7AR o) S [B] B 251, R /Nas (] RO S A o Ttk — B IRATTIE

Bt ROSTOI R IE =) PR R S SR A AR o) A R R A Bl R R VT A IR LI AR A A R S
PSR LI 5 i 412 Bt ) AR b 25 BE Rt B A 55 1 S5 o
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