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ABSTRACT

Aims: The purpose of the study is to further understand the species/genus composition and activity rhythms of
ground-dwelling beetles of gobi.

Methods: From January to December during 2018 and 2020, the number of individuals and species of ground-dwelling
beetles in a gobi desert of the Hexi Corridor were continuously observed with pitfall traps, and the climatic elements of
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the region were observed.

Results: (1) Ground-dwelling beetles of the gobi were composed of 21 species from 5 families, including carabid,
chrysomelid, curculionid, geotrupid and tenebrionid, and Microdera kraatzi alashanica, Blaps gobiensis and Lethrus
potanini were the dominant species; (2) The activity rhythm of ground-dwelling beetles in gobi had obvious seasonal
variations. The activity period of ground-dwelling beetles were from March to October, the activity density of
ground-dwelling beetles peaked in April to July, and the species richness of ground-dwelling beetles peaked in May; (3)
The activity density of ground-dwelling beetles increased significantly in 2019 with increased precipitation, and the
species richness and diversity index of ground-dwelling beetles decreased significantly in 2018 with decreased
precipitation; (4) The type of feeding and individuals size of ground-dwelling beetles affected their activity rhythm. The
years of increased precipitation increased the activity density of the curculionid of phytophagous and some species of
the tenebrionid, and the response of the activity density of some species of tenebrionid showed a certain hysteresis with
precipitation; (5) The change of precipitation and temperature strongly affected the activity rhythm of ground-dwelling
beetles. The number of individuals and species of ground-dwelling beetles had a significant quadratic and exponential
relationship with monthly average precipitation and temperature. The response of phytophagous and predatory beetles to
the change of precipitation and temperature were more sensitive than those of beetles of saprophagy, the response of
large beetles to the change of precipitation were more sensitive than those of medium and small beetles.

Conclusion: The change of precipitation and temperature affect the activity rhythm of gobi ground-dwelling beetles,
and the responses of different ground-dwelling beetle species to them are different due to their different physiological and

ecological characteristics, which affect the dynamic changes of the ground-dwelling beetles communities.
Key words: the middle of Hexi Corridor; gobi; ground-dwelling beetles; community dynamics; functional traits
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Fig. 1 Monthly precipitation (MP), monthly average tempera-
ture (MAT), monthly average maximum temperature (MATmax)
and minimum temperatures (MATmin) at the study area from
January to December during 2018 and 2020
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Fig. 2 Estimation curves of species richness of ground-dwelling
beetles in gobi from 2018 to 2020
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Fig. 3 Comparison of activity density (a), species number (b), diversity index (c) and evenness index (d) of ground-dwelling beetles
in gobi from 2018 to 2020. The letters above the bar chart, a, b and ¢ represent whether there are significant differences (P < 0.05).
The same letters indicate no significant differences, while different letters indicate significant differences.
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Fig. 4 Comparison of activity densities of nine major ground-dwelling beetle species in gobi from 2018 to 2020. The letters above
the bar chart, a, b and ¢ represent whether there are significant differences (P < 0.05). The same letters indicate no significant
differences, while different letters indicate significant differences.
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Fig. 6 Changes in activity density of nine major ground-dwelling beetles from March to October during 2018 and 2020
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2R F R TR AR S RS E B B sh )
K, HAPEFNAEE T ) AR S YN
LBl &, BT TRE A KRG E ) 5 ik
RS 5#H, EIEABYRIRS ST
s K Z FETE(Polis, 1991; Bartholomew et al,
2018). EEHIZE H L pAUE RL, B RN R
H-FR RN 3 4 F R SRR 2 R, R B v T
AREIPP I, IX 5 4 R i R AR B 5 FE AR 25 (Liu
et al, 2015), SCBEHLR FF OB vx h BEEE L BT/
s R SR 28 4 fa A R L SR R e S, T
A ELPE 75 R VD S S b 3R R A B 4 IR
D RN 7R B PR PR R 2 R (4R R 2, 2015) 0 AT
IR VG 7B R S BE Hh R A R A R S
DA (2012)4 T B EL W S B H B 7T 45 SRAR I,
TS5 1% 72 W55 (20 13) 78 5 88 1 /- FHE oy g0 v (1) i
FLEE AR, X 150 B AR B R0 - 458 5T b 3K B ) e LA
R B AR S T DAL BB S T ) T kb SR
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Fig. 7 Relationship between the number of individuals and species of ground-dwelling beetles and monthly precipitation and

monthly average temperature
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R1 MWREARRE. ERMEH. MAXPIREELRES
A&k T8 E RISpearmantl X 3. MPFR R B FE7k
B, MATRRAFRE. BEEMERFRTNEFEEENE
5, P<0.05.

Table 1  Spearman correlation coefficients between the
community, trophic groups, body sizes, and dominant taxa of
ground-dwelling beetles and monthly precipitation (MP) and
monthly average temperature (MAT). Bold black numbers
indicate significant difference, P < 0.05

R HEekE  HPRE
Ground-dwelling beetles MP MAT
r P r P

#7% Community
FiA HR

B Activity density 0.33 0.116 0.56 0.005

YFPEEE Species richness 0.40 0.052 0.56 0.005
i &1 H Ht Predatory beetles

TEBNE B Activity density 0.69 <0.001 0.69 0.001

YIFhEE % Species richness 0.69 <0.001 0.66 < 0.001
FE &P H 3t Herbivorous beetles

B Activity density 0.72 <0.001 0.37 0.076

YFpEEE Species richness 0.76 <0.001 0.44 0.032
J& £ B S Detritivorous beetles

TESIE R Activity density 0.17 0.435 049 0.015

YiFhFE E Species richness 0.14 0.525 0.45 0.029
AMER/N Body size
KH H Large beetles

TSI Activity density 0.43 0.035 0.50 0.013

YIFhFEBE Species richness 0.45 0.028 0.49 0.016
A1 B Bt Medium beetles

TSI E Activity density 0.28 0.193 -0.10 0.646

P s Species richness 0.37 0.076 -0.02 0.929
/N HL Small beetles

TEENEE Activity density 0.19 0369 0.64 <0.001

YIFhFE B Species richness 021 0333 0.73 <0.001
EZEH BFF Dominant beetle species

WEEI L Lethrus potanini 0.60 0.002 0.13 0.552

KEHZER Cleonus verrucosus 0.45 0.029 0.71 <0.001

W % Deracanthus jakovlevi  0.54 0.007 026 0.214

TERFEEN Anatolica sternalis —-0.250.232  —0.34 0.105

KEEEEH Blaps gobiensis 0.34 0.107 045 0.028
FRAERLE Cyphogenia chinensis 0.15 0.498 0.51 0.011
BB Pterocoma loczyi 0.04 0.837 0.17 0.420

Al INEEFR Microdera kraatzi alashanica 020 0.340  0.64 < 0.001
TR Sternotrigon kraatzi - 0.19 0.375  0.57  0.004

SRR R (CE 55, 2016). B HRL, G FRFRIH-FFRL
WA 7T X B R SR, K R & A
SEAN T R E X A R BB AT AE, 20115 25T

LEIES S

PI45E, 2011). BbAh, FATHIBEFCIE R PR FE &
I EEA AR AR e E XA S
o AR, EEAE AR, AT AR AR AN
LW IR N B (B APED), Red2 8 500 5 A e
(Bezborodov, 2015). ICEEHN R B B V& 2H Rl A7 7E B
RS, EEMR R R B,
T B 7K 38 22 (0 40 A AN ] DA g — 26 3 B 3%
BRI R, 0T DU S A R F R )
FhZ et

Ko RTF TR IX S50 A i) 5 2 R 6 5
T, BRI R A AN ST Rk 2 728 A0 2 98 B0 5 o T ik
FH CRURI s 55 R T ME S I ) 2 FEvE AR AL, AR
JCH HEBH D B R B K I W S AS (5] I 7 A2 B R 1
Hb ik % 5 (Langlands et al, 2006; Barrows, 2012;
Nielsen & Ball, 2015; Kwok et al, 2016; Gibb et al,
2019) o A TR I ACEE A [F]4F £ Hh 2 Y AUV 2H ik
B AN, PRk 2 B8R m 1 SR W R B)0E 3 5
B, B 7Kg/ W) S22 B ARG Hh 3R F R 0 pp 8, hER
FH LR 22 1 P 8 B8 I 5 A B /K 0 8 v 38 n
HAFAE— B W IBE B 8L, T 58 HR RO 1 38 50 B
FRE RS ZFREMEIREUE I, X5 — e 2R
H IR G N 5% . B ERFFE 45 R 5 Kwok %%
(2016)FE BRI 576 35 5 T 32 45 Je sh W i wif 9t 45
R, FRKIG 2 b m RBERR 5 &, K
FISRER. SBEEE FERNRA] /N R RV B 3 B, — a4
R BRI R E M 2, MRS
H 2R BT VR 0 i L £ FF P (Langlands et al,
2006; Barrows, 2012; Nielsen & Ball, 2015). &k
AR £ P H HORE B3 7K 1S 0 ) g B BL B BB, 1IX S
Langlands %% (2006) Al Barrows (2012)5% - #ligk A1 FF
O K B A TR AT . A, B TTIE KR
— SR A PR DL FRE B H RO A B K B ) 1
AP, T AT A Y O] A 7K A A R e AN
SR, 1t B P K G i BIX 50 5 YA A0 T 8 F e v ) 5
Wi A7 FE T S5 280N BRI BE RN, Bk BB A ) B s
(1) RAUE I 7 X e Y A R B, Mg 1 AT
HI 88 M %2 #£ % (Langlands et al, 2006; Barrows,
2012).

G HE 1 2 B LRl S S R I R R, SR
EANAIAE3 A A0 A 2 18], X 518 FE AR % U AH
K, FZEFRK RIS A 0T fe 72 B ) Hh 3% B Rl

20224F [30%: | 1201 22343 | 8T



PRI A PG A R e S B b 2 VR O v B 3R A S LR R PR R

7% B 1 3 ZL BRI X F (Thomas, 1979; Cloudsley-
Thompson, 2001; de Los Santos et al, 2006), KZ %
iy R v 2 A R AR s A R SR A
MR KN FAFLE B B R AR M, FREEFFEL R,
JE B MU R b AR E FHILE K
W, T H LR G B RL A b S A AR
R, PG Z M iR aE RN SR
e S aEMEaER M EE LT
Mo Bk hnad i 52 me X BEAE VD RE TS B U ) SR AR
B, XX v A T R AR ISR
BB L A AR R R e D e 95 ) 7 A e B A B
JE RN, AT BUR AT 3 % B AE B /K 3G n 2 = 1
— AR B . R S BN B H Sh AR A
TR, IO S s 2 IR, 2018-2020
TR UV B B BRI AEAET H . A RIS
P, MR R E AR R, 20182020
LR T YRR E RIS HiEBR K, BEE 2
WP D5 FOREHT He A e BE 32 B+ 38 HH
A, EATIAN S S EE R B H AR 1 e B
B e R P RS DL ERE RS0t
FEFQ012)4E 7 B Fhith e I S 408 R &
IR 2 il . RZHHP FRRE SR, X
S5 E it ni B, 5 P 55 R SR AR
VD e RGOSR E 70 % by 2 TR R, BERG 2 TV
B OCT U0 ORI 7L 45 R — 3%, (EA RS
FH R Fh e ) % & AN [F] (Whicker & Tracy, 1987,
Krasnov & Ayal, 1995; Stapp, 1997; Carpaneto &
Fattorini, 2001; #5% Z24%, 2012). Bl /N3 B AMA
BN WSS D AR &, B TT X B
BNIALE3-9 H IH], Bk W2 Bl 2 gAY, JCBEEE
H & — P MR O RS S 40 R R, B
TESAEA-10H, 6-8 H G 8 & ik Bl i s . KEBEEE
HH R A 0 S0 R IAE 23 4F, FL R I AT REAFAE AE AR
Ak, B /) FE A S0 R SR, R Y A T R A A
A n] BEX H B U M A R (5K 4%, 2004; de Los
Santos et al, 2006). 2018-20204E 7% FAE A, FE R
AREEFR L oo IR S HH T e AR R S5 408 HRE R 1) H
NI, EATTS2 B KA 220 B R 52 I 4
/INo U HRNG BRHR A 5T X PR A EL 4 R
AR S, BN RSO REAR, K2
HAER KT, KT es AR IEN 8

BIRAE LA 5 (Duncan & Dickman, 2001). ¥R K 2
G BRI, B ECE S R AR
KA A K, DRI 52 B K AR ZR I B I s i LN o 8
FFEEQ201 TE T 5 #hit St oD H R R B Wt 78 R,
B AE S B8 H R, HMIEES HEK
WA H, RSP K AR mIE N8 HFIOH,
WERFEL HAES A8 H, Sl th3RAE H7-10 H Mk
HEHEZ . TATMEEHT X SRR EERIR, =
BAERE . METRAER. RESHEFEDHE
B, EW RS S48 H, 5 AR ok}
SRR AN SR R AR RS R AT T X
IR R L, %) O JE 7 3 A2 7L 55 B AR P I AR
B, BCRECE ER AR AR R Fr, BRI
W5 A B S AR W) ) A A B DA DR (S A
5, PORFES AR A X — M R e & AR R
d, e RE ARG, BEOR IE4 H, Bl S FRAIC,
M AE8 H HAE B i g A e i, X W] e 58 H R
FE 4l R PR R (BHESE, 2001).

2 RS B B M E R 5 P
VIR FE R K B 2 B3 TR ARG, 1 B B I R % b
Y AR A4 0 1 2 F PR R RUTE Bl e 2 AR R 4R R
B o FATIIH FT45 R 5 Thomas (1979)7E 3% F 2
MEYETCIR . PfeifferfliBayannasan (2013)7E 5% 7 [E )
W 55 45 AR, -5 Sackmann Al Flores (2009)7E A
RS 7 b3 BB 9 25 AN [, 3 i B it B R o T )
H. A3 08 FRHEE 2R A s 3
Jmh 2 R, HX Bh R I A7 A W ) I 2
BeAb, FATTIIRIE 5000 R I 2 FR ARV 3 2% B S b
FEEEAT S H 5 RS, e XA
P15, X 5 CarpanetoflFattorini (2001)7E BX i Hh
B EAESRGERT UL PRE R R R—
B, PO E 2R IR PR AR T OK 2 H R ) B A
o WAL, AHEFUIE K IR G S TR & B 2
IR AH O, TR /NEE 5 IR B B IEA R, X
AT Re 5 iR B S PR AR HE T 4 Bk B A A
K H VIR T S b Y Bk 5o e - S5 I B R
IKEAAN, 4R RESHES LIRRE RS
FAHAEOE, 10 H 38K 5 gk F dug 3% B &
VM E B R B IEAR R, X AT RE S AN A Y H 2k
T eI B R B K B e A AN R o 402 R
R FEAER, BE3), KBEER . b B
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A B8 5% AR M T Oxk /N RUPRE - 398 T A A i 7 B A B
&, A T EATRES), TR R PR
TR KGN, EAT R 3K 5 224K (1
37 HEBURR, X AT RE 5 K o B AR AR N — LA
kR R R, ER R TRAND BRI
TRV

TR 74 A JER T A S B R Y R UE HORE, BT
BB HERL FEG RN R, BN
KEEEEH . TERAE ., WRAER. PHEm,
SRR . PRI KRR AIREAN 25
FIEE T ZL R ARl PR RTINS BB SR X
BEMR S S # L, AR K R R & B
iR R R B 2 RV TR AL, 5 HORL
VP ORER 3 < R S5 A B IR AR Bk R OB R
KA T SRR, T — L6 B AU AP HURL R OGS
TR TN B A RE R e 1 o B R Y ERL
WAAE3-10 7, T2l R A B ) B sl 2 0
M, 67 IR BLEAE, Wrkh = 5 I e 00 2 e
R, AES 0 Y BLEAR . P00 FRRESE F dufh 32 2 AR
RS, 5 AR REE ARl 32 20 K
), ORI MR KTES), S0 RN,
MM AN R INET R . K2 HotR T &
Toft B 5 300 52 A e i 2 e TR s PR PR AR
TR BRI R ) S e R AT X R AR A A i
B R RE 1 R H IR Eh A

X BE A A = [ KON L 8 A i R i e 3%
A LA R, 1S H KR TR
JE 2 52 R 2R AR &R, HUR R A SR
ANYIRREE S H K BN T E . H iR
FERA e A PR B PR R Bl R )
T e BRI R 3 R, 1 ) B K B A S Rk
AR P A3 3 s L AN B 3 ' 2 R 5 U
AR KH RIS B AR+ 5 S H K&
ERFIEARSS, K BRI R 5 S A A
FE S AR R R IR, T RES)
AR LS A P R AN B K A S
WU B2, KEERK SR A AR R 2
SR IR MO 2 AL, R PR AT R
SRS REE I T kg 7 S AR, T Y R

LEIES S

ZIIE 0 A LA A i P, A TR R R ) A B AR S
R IE R A SR AN [R] ok 2 B AT B K R L R AR
QAL Saw
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Number of individuals of ground-dwelling beetles and function traits collected at a gobi desert of the Hexi Corridor
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