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Temporal dynamics of a carabid beetle community, and the effects of
climatic factors, in the subalpine forests of southern Gansu
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Abstract [Aim] To investigate the temporal dynamics of carabid beetle (Carabidae) communities, and how this is affected
by climatic factors, in subalpine forests of southern Gansu. [Methods] Responses of the dominant group were compared at
different times to provide a scientific basis for environmental monitoring and the protection of carabid beetle diversity. Pitfall
traps were used to collect beetles in first half of June (June-E), second half of June (June-L), first half of July (July-E), second
half of July (July-L), first half of August (Aug.-E), second half of August (Aug.-L) and first half of September (Sept.-E)
between 2018 and 2019. Captured carabid beetles were classified and identified in a laboratory, and their dominance, diversity

and similarity indices determined. [Results] A total of 2 418 adult carabid beetles from 33 species and 16 genera were
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collected and identified. Among these, Chlaenius, Pterostichus, Straneostichus, Cychrus and Carabus were the dominant

groups. The abundance and diversity of carabid beetles underwent a unimodal change over time, with both peaking in late July.

Temporal dynamics had a significant impact on the number of individuals, species, Shannon-Winner diversity index (') and

Peilou evenness index (J) (Qeos = 30.994; P < 0.000; Feps = 111.250, P < 0.05; Qp25 = 30.994, P <0.000; Q625 = 30.994, P <

0.001). A correlation analysis (RDA) indicates that climatic factors such as average air temperature, surface temperature and

rainfall, followed by relative humidity, were the main factors affecting the temporal dynamics of the carabid beetle community.

Surface temperature and average air temperature were the most important factors affecting the dominant groups. [Conclusion]

There is a significant linear relationship between the species diversity, abundance and occurrence of carabid beetles in the

subalpine forests of southern Gansu. Temperature is the most important factor affecting the temporal distribution of the carabid

beetle community.
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*1 HEISWURARREREFHESITR
Tablel Satistical table of different environmental factorsin the subalpine forests of southern Gansu

Ay PSR (°C) SFEHRERT AL (mL ) HRIRE (°C) 2SR (%)

Season AT (°C) AR (mL) GT (°C) RH (%)
6 H_E2EH June-E 11.06 +0.72 40.70 + 3.91 15.04 +0.62 76.86 + 4.00
6 AT June-L 13.18 £2.08 48.40 £ 1.23 15.68 £ 0.47 84.60 + 3.08
7 H LA July-E 13.98 +0.83 48.60 = 0.85 18.36 £ 0.71 84.18 + 1.88
7 A F2H July-L 14.52 + 0.60 60.90 = 0.64 18.38 £0.71 87.20 £ 1.79
8 A ¥ H Aug.-E 14.70 + 1.36 49.10 + 3.88 17.46 + 0.63 86.08 + 3.88
8 HT¥H Aug.-L 12.64 = 1.30 55.40 + 0.74 14.20 + 0.41 89.18 + 1.60
9 H E2¥H Sept.-E 11.50 + 1.07 73.10 + 3.96 12.64 + 1.28 88.30 + 3.29

E: First half of the month; L: Second half of the month; AT: Average temperature; AR: Average rainfall; GT: Ground
temprature; RH: Relative humidity. T ZF1 F &[], The same below.
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A B R 245 F AR 45 B TR AR R A 31, LR
S3 AT R[] B AR, WRERIS K . WP H R
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F b HEAE 6 H EEAR 9 A BB KBk
£ LR Andrewesius . 3355 W@ Metacolpodes
IR W @ Archastes RAE 7 H L HEI 8 H
e ARCRER, WK E;, BALHR

( Poecilus ) HAE 6 H LB 2] 7 A B HBCR
FE3  FHH ERA M B HLE S B W& Synuchus
LW E Harpalus RE7 A TFEHEI 8 AT
A RS, I ; JiL W& Pristosia
e W & Notiophilus Wik, R 7 H
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Table2 Thenumber of individuals of carabid beetle with genus and species levels
in different time series ( 2018-2019)

25| Categories

AMAESC Number of individuals

6 /] 6 7H 74 8 A 8 H 91 o
J& Genus it Species BER TR RA FREH A TRA BRR D
June-E  June-L  July-E  July-L  Aug.-E  Aug.-L  Sept.-E

LW R 0 2 8 5 4 0 1 20
Carabus Carabus exiguus Semenov

T W KA 1 46 44 17 15 7 0 130

Carabus latro Semenov

Hifi kA H 0 0 18 11 0 0 0 29

Carabus gansuensis Semenov

(B k25 FH 45 42 37 A 0 46 23 4 0 0 0 73

Carabus formosus

/N Subtotal 1 94 93 37 19 7 1 252
HAWE REHLH 1 99 51 49 36 26 17 279
Chlaenius Chlaenius pallipes

NG H L H 0 0 7 0 11 15 21 54

Chlaenius circumdatus

BELW Chlaenius costiger 0 0 24 14 0 0 0 38

EZHEE A 1 81 36 42 12 0 0 172

Chlaenius virgulifer

EFHLH Chlaenius allipes 0 0 0 6 5 0 0 11

HAth Other 0 2 0 0 3 1 0 6

/It Subtotal 2 182 118 111 67 42 38 560
WA W s eSSl 0 9 38 108 61 72 31 319
Straneostichus Straneostichus vignai Sciaky
Felimi A W s B2l A5 0 1 13 43 55 11 0 123
Aristochrooides Aristochrooides reginae

Marcilhac

HiAth Other 0 0 0 24 11 5 0 40

/N Subtotal 0 1 13 67 66 16 0 163
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£E3k 2 (Table 2 continued)
25| Categories AMAEC Number of individuals
6 /1 6 1 7H 7H 8 H 8 H 9H o
& Genus Fit Species A TEA R FRER IRA FRA RER L
June-E  June-L  July-E  July-L  Aug.-E Aug.-L  Sept.-E
KAEHE T I A5 1 0 2 1 5 10 0 19
Dolichus Dolichus halensis
AR KEEEAH 0 0 0 4 8 10 0 22
Harpalus Harpalus ussuniensis
FRAEAR I W Harpalus sinicus 0 0 0 1 0 5 0 6
W Harpalus coreanus 0 0 0 2 1 0 0 3
/It Subtotal 0 0 0 7 9 15 0 31
HRLHE B AL H Poecilus gebleri 6 5 1 0 0 0 0 12
Poecilus
HiAH R Wi RaE &4 H 0 2 18 41 15 14 2 92
Trigonognatha Trigonognatha straneoi
Sciaky
Fift Other 0 0 6 8 0 0 0 14
/Mt Subtotal 0 2 24 49 15 14 2 106
WEAH R EEgEH 1 82 44 109 44 12 5 297
Pterostichus ~ Pterostichus gravis Jedlicka
i 20§ 0 36 23 6 5 0 0 70
Pterostichus oreophilus
il 2 H 0 0 0 0 7 0 0 7
Pterostichus haptoderoides
HAh Other 0 0 0 9 9 3 0 21
/It Subtotal 1 118 67 124 65 15 5 395
THAHE i RS 0 0 35 18 9 0 0 62
Metacolpodes Metacolpodes buchanani
(Hope)
FHiAt Other 0 0 0 0 2 0 0 2
/It Subtotal 0 0 35 18 11 0 0 64
W s W Ly 8 26 Y 0 39 34 71 71 0 0 215
Cychrus Cychrus minshanicola Deuve
nLieat 0 23 0 0 26 26 0 75
Cychrus kalabi Deuve
/Nt Subtotal 0 62 34 71 97 26 0 290
LA R i A 0 20 53 24 0 97
Andrewesius  Andrewesius rougemonti
Movan
{EA:H J8 Notiophilus  Notiophilus sp. 0 0 0 17 0 0 0 17
B H 8 Pristosia  Pristosia sp. 0 0 0 6 1 0 0 7
N2 H & Archastes  Archastes sp. 0 0 8 29 10 0 0 47
ZAIEH ) Synuchus  Synuchus sp. 0 0 0 14 25 0 0 39
47T Total 11 473 453 712 475 217 77 2418
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Fig. 1 Dynamic analysis of carabid beetle diversity with different time seriesin
the subalpine forests of southern Gansu

A, MG B RAKFESIEG C. Shannon ZHETERG D. Peilou ¥2J R4
A. The number of individuals; B. The number of genus species;
C. Shannon-Winner diversity index; D. Peilou Eveness index.
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the car abid beetle communities and environmental
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