55 45 55 23 1 S & 7 i Vol.45,No.23
2025 4 12 A ACTA ECOLOGICA SINICA Dec.,2025

DOI: 10.20103/j.stxb.202411042696

FEHE BN IR, R, KA i 2R 5% HEAAR. T PR T 0 S G S AN [ e 2R A b SR SRS W RS S5 A RS A 25, 2025,
45(23) .

Wang X Y,Wu X Y, LinJ, He L, Zhang Y J, Yang K, Ji R, Dong H N.The influence of environmental factors on the community structure of surface
arthropods in different grassland types in Manas County, Xinjiang.Acta Ecologica Sinica,2025,45(23) .

IWERFHFEDNTE AR MR MR T RY
g e aliskAln

TEE L RBI R R R AR P E R E

B 2 e AR 5 o DB 6 7 20 1 I 2 S BT . BEAS R ER SR R 15 TR 20 SR T R4
ARSI BT, B EASE 830054

2 BRI TR F A sk S TR B0, 5 ASE 830001

R 0 1 AN [ o A IR 3t 21 L sl AV A R IR S BRI PR 22, LRI 3 0 S0 L 3t P S e Dt TR o e SR i P
JECRBIEFE DX, T 2023 4F 5—9 H K 2024 4F 4 38 i U EC RS A 12 4 25 19 L 3 0 A v 2EL URRAIE S A0 5P i A8 L B 25 B X
0% AER e SR | 73 Mg Wi eI 28 B3 B UKl X 1, 2S5 (1) HFE B Eh Y 1986 2, RJm T 5 9 J& 9 Fh, LT
A B (Tenebrionidae ) 14 f R ( Scarabaeoidae ) A LFHERE, (2) MY S W iE v 2540 s 2 35 B9 F 0 e 28 53 AR JBE
SRR Y RS MR P I e A2 A IR 7, (3) IR S = Fh s R AR P 4540 IR D IR R T A, R s
VIRETE S5 A8 34 52 B HABFRIE PR 7~ B 52 M), ALV PSR B2 LA []) B b 2R A (A A A 35 22 e - 08 pHL X IR P e 15 S b 3R 19 e s
TINS5, H AR i RO 8 2 2 Wl M o) o Dt 4 MLl e v ) 2 TR i P e i P M R IR sh W e v A2
SRR LR B 2 3 TP AN R O B PR ISE DR 5 AN (] M IS TR e N B s W R i A5 R B S R AR ST RIS K , Dy PR Rl 2
TSI AR F YR BI G HEE A 2 R BE S 5 AR

RERIAL IR R AT s T R R G IR R

The influence of environmental factors on the community structure of surface

arthropods in different grassland types in Manas County, Xinjiang
WANG Xueyan' ,WU Xinyi', LIN Jun®, HE Lan" ", ZHANG Yongjun', YANG Kun®, JI Rong', DONG Huanan'

1 School of Life Sciences, Xinjiang Normal University ; International Center for the Collaborative Management of Cross-border Pests in Central Asia; Xiniang
Labaralony of Special peies Consenaion and Regulatory Biology; Xinjiang Field Scientific Observation and Research Station for Insect Migration Biology in
Tacheng , Urumgi 830054, China

2 The Central Station of Locust anRodent Prediction and Control of Xinjiang Uygur Autonomous Region, Urumgi 830001, China

Abstract: In the arid and semi-arid desert grasslands of Xinjiang, we chose Manas County as the study area due to its
unique ecological characteristics and diverse surface arthropod populations. To collect surface arthropods effectively, we
employed the pitfall trap method from May to September 2023 and April 2024, which allowed us to capture a wide range of
specimens while minimizing disturbance to their natural environment. We conducted a thorough investigation into the
composition of both ground vegetation and surface arthropod communities present in this area. This involved detailed field

surveys where we documented plant species diversity alongside our surface arthropod captures. We analyzed the
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characteristics of these surface arthropod communities by examining factors such as abundance, richness, and evenness
within each grassland type over time. Additionally, we focused on alterations in dominant species throughout different
months; this temporal aspect provided insights into seasonal dynamics within these communities. To interpret the
relationships between surface arthropod distribution patterns and environmental factors more comprehensively, we utilized
Redundancy Analysis ( RDA) and Canonical Correspondence Analysis ( CCA). These statistical methods enabled us to
identify significant correlations between abiotic variables such as temperature fluctuations and biotic responses observed in
our collected data. The outcomes demonstrated that across three types of grassland located within Manas County, a total of
1986 individual surface arthropods were captured during our survey period. These specimens belonged to five families
encompassing nine genera and nine distinct species. Tenebrionidae beetles dominated from April to July, but were replaced
by Scarabaeidae in August, suggesting shifts in ecological interactions or resource availability during warmer months.
Consequently, it is essential for future research efforts to enhance monitoring protocols specifically targeting Tenebrionidae
and Scarabaeidae populations from April through August when their activity peaks are most pronounced. The composition of
the surface arthropod community exhibited significant variation across different months. In April, the diversity of surface
arthropods was markedly higher compared to other months. Conversely, the diversity of surface arthropod communities
declined substantially in August, with evenness reaching its lowest level during this period. Relative humidity emerged as
the primary driving factor influencing the temporal dynamics of the surface arthropod community. Overall, temperature
served as the predominant factor affecting changes in surface arthropod communities across all grassland types. Additionally,
the composition and structure of the surface arthropod community were influenced by other environmental factors, though the
extent of their impact varied considerably among different grassland types. For example, in temperate desert steppe soil pH
proved pivotal determining factor affecting local distribution; whereas relative humidity coupled with monthly rainfall
exhibited the strongest correlation regarding population dynamics observed in temperate meadow steppe; finally concluding
observations made at temperate steppe highlighted the importance attributed to maintaining adequate soil moisture levels

necessary sustaining viable habitats conducive supporting thriving biodiversity therein.
ry g pp g 2 y
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Fig.1 Schematic diagram of the luring points in Manas County
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Table 1 Environment Variable Information Table

Variable Acronym measurement Variable Acronym measurement
AR Average monthly temperature AMT C I REVR LS E Plant community dominance D -

A F TR Monthly rainfall MR mm HEYIREVK A S Plant community uniformity ] -
AHXTHEBE relative humidity RH % IR Soil moisture SM %
W55 B Plant coverage PC % + 38 Soil hardness SH kPa

Fa Y% B Plant density PD P/ m? + 4% pH {H Soil pH pH -
HYIRER ZFEE Plant community diversity H -
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Table 2 The monthly number of specimens collected from May to September 2023 and April 2024, along with the proportion of each family

relative to the total

A AR 5 HE Sfp ELE L HE H g R
Month Total population Tenebrionidae Scarabaeidae Curculionidae Carabidae Buthidae
5 1462 1081(73.9%) 381(26.1%) 0 0 0
6 53 35(66%) 18(34%) 0 0 0
7 173 115(66.5%) 29(16.8%) 0 14(0.81%) 15(8.7%)
8 90 15(16.7%) 65(72.2%) 6(6.7%) 0 4(4.4%)
9 46 3(6.5%) 4(8.7%) 5(10.9%) 0 34(74%)
4 162 91(56.2%) 44(27.2%) 0 0 27(16.7%)

WS RETE I R YA D R A S B R R AR A 5L B s 4 A R s 2R B E S
FHABA G (F=17.918,P<0.001) ,8 H L) B EMT HABH 0y (F=2.285,P=0.057) ,7 A 4 At #E
AR T HAR A ) (F=9.742,P<0.05)

R3 DHREMRTEIMEENSHE BAEURREE

Table 3 The diversity, evenness and dominance of the surface arthropod community in Manas County

Hy H(ZFEE) JOH2IBE) D(HEHRE) Ay H(ZHEE) JOHE) D(PEHE)
Month Diversity Uniformity Dominance Month Diversity Uniformity Dominance
5 0.60+0.24bc 0.63=0.16a 0.77+0.11a 8 0.35£0.35¢ 0.40=0.36h 0.86=0.16a
6 0.66+0.45hc 0.63£0.4a 0.69:0.23a 9 0.30+0.39¢ 0.85+0.12a 0.69+0.37a
7 0.74+0.28b 0.760.23a 0.63+0.18h 4 1.6+0.52a 0.59+0.14a 0.58+0.12b

RPIRSIA NG F LR Ay [0l 2 B 22 53 .3 (P<0.05)

K A ARAE R g R, SRR A B R T AT RDA 437, w9 L ) iR 3k 99.45% , 25 R o,
RFX G B ) 1l 5 JEE S RV S0 e (.25 (P =0.026) o JNIET 2 B 75, K X 3 JRTIREL ) %2 38 %o R 4 5k T <z 7, |
TRBEVTJE G52 M AR HL S IEAH DG A DA 3 B X S M | 5 S 8 FR A5 A S 1 52 i e K HL 2 TR ARG
2.3 OR[RIFCH A bt T B S MR IR 023 (8] o040 25 S SO S IR IO R

AN [ b S TS B S I 25 A AN ) (B 3 Bl i S A v g LR AR AR [R], D 0020 B 4 fa b, FHorp
LB L 50% , &Rk M 20% il i 5 8 i 5 R PR ) BN E AL 4 L 1%, AR WA R, £
ARG HART 1%, A FhRE b f) w5 RiB4E 2 5 R R IE L

EIXE 3 i s 2SR bt 36 I s S PR B AR B EA T RDA/CCA 4307, 455 11 IR 73 /T LAY RDA 43
Mrep s — 55 —HEP R EE(E 4> BE A T 0.2297 F10.176 , i Wil R % 59.16% , IR PERf 55 5 1Y
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Fig.2 A two-dimensional RDA plot of the distribution of surface arthropods and environmental factors
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Table 4 The number of specimens collected in each plot and the proportion of each family to the total

FEd RSO S 3¢ LR SR LR A R LT
Sample plot Total population Tenebrionidae Scarabaeidae Curculionidae Carabidae Buthidae
1 686 411(59.9% ) 215(31.3%) 3(0.4%) 4(0.6%) 53(7.7%)
2 245 187(76.3%) 55(22.4%) 0 3(1.2%) 0
3 1055 742(70.3% ) 271(25.7%) 8(0.76% ) 7(0.66%) 27(2.6%)

RS5 WRVESMHHEREETFH RDA/CCA HIFER

Table 5 The RDA/CCA ranking results of surface arthropod distribution and environmental factors

it H h FFAEfE LS EFN SRTTIRR
Item Axis Eigenvalue Correlation coefficient Cumulative contribution rate
FEHE 1 Axisl 0.2297 0.8684 33.5
Sample plot 1 Axis2 0.176 0.9458 59.16
Axis3 0.107 0.7906 74.77
Axis4 0.0755 0.8792 85.77
b 2 Axisl 0.9368 0.9905 45.67
Sample plot 2 Axis2 0.661 0.9712 77.89
Axis3 0.3078 0.9652 92.89
Axis4 0.1088 0.5246 98.2
3 Axisl 0.872 0.9651 97.86
Sample plot 3 Axis2 0.0121 0.6378 99.22
Axis3 0.006 0.441 99.9
Axis4 0.0006 0.5635 99.96

http ; //www.ecologica.cn



23 4 ETE S IRTEN X S F 0 i EL AN R SIS R 3 S S R A R B R 7

VMRV B o (g b 3 T R S TS 52 1338 pH(P=0.016) AL A ¥R (P=0.01) MR h W 2. 58 &
H AR R S 3 pH SEESRIEAH G BRI B DU 35 oK BB 4 fe PRI 4 fa S 2 1 | R HEE
JE | - A T A5 R A IR G S R | BB DG A G ) 5 R ) 2 R A B B A e R R UM O

i e ) i b Y R S RO 2 AR S (P =0.004) | FERR (P =0.002) Fi1 T 24 (P =0.002 ) 5%
&, SOBMNEEH SR Z RN AR O3 EE J 1- 58 pH SR IE AR G SE RIS 5 IR FREE
SRR UG SR I H A5 5 - R B A A w5 R AR R o S AR TE AR OG

Y I M 2 R S R IS 2 IR (P =0.016) FLUA ¥ (P=0.002) A52MR R R 2 . SRINEE T
FRAE At S RN 5 ) 22 3 RVRE ) 2% S i A A O s B SR 432828 W 5 H S5 3R R 40 265 2 05 1E
A ; HoAth Py A 0 5 - VR 8 AR B i 5 SRR A G

3 it

MR BORT W0 R & fa R E R b 548 32 S 07, SOBNEERT | 1 B A48 4 fa IR IE ) F o A 3
i, X —ZR G IX A A PR EE R AU DA DG, T 5 2 T R IX A MY IE 2 —J2 KA /D | 33 BR 5 fi
Y AAER EEE U S5 RN R 4 f Rk B R BT R RE | BB R 3 SRR A T LS K 43 L
SRR e ELAT R 3 T R Y RE S TR TR X R AR IR SRR )
TE VR S5 AL R g Y 3B 8 2 R A S it 1 SRR ) R DAV S 3 o, AT il P s i a7 4 38 ) 1 e s 4>
R ERZ

TR A 3 1) s 275 P Sh A e VR A0 e A B 250k, B S R TR IS (b B DAY L 4 AL R, + 5
K3 BN MRS (R TH A B AL 5 Y S W RS A R R B , RS RS i B N, HLA SRR 2] 53
fii o UL, 4 AR S e B T IHAA 0y, X455 Christina Fischer 55 (5% — 2, I 5
M RRE K S fik A A A RN L AL R AR SR RS W R R S0 . 8 My S S W R
e AR T B Y S R AR AR, TR th T UL R B SURIBE N, LR SE B T AR R A AT
2SI T (AR PRl o A T

i3 RDA/CCA 737, B A [ Bt S AL b 361 e sh Wy e o S MR R Z R 1 56 &R, 7R = Fp e i,
Y7 5 ) b Y IS A3 A ) 8 TR L AR I B | DO S R R AR D F S 5 R R B Y E A
5, 1] g5 X S st i R R A A SHURR AR G . R4k 45 ARSI & B, 7 I0T VA G v 8 L 0 o K e v
B FRHE Sh % T 5 A VYRR 5 W EAHOC, SRR I G5 R — 2, U X 2 b R Y R sh ) o A B4 5 32 B
TREERIFZIR PR TR BE R b SOBEE 5 1 B AL fa Y o0 Ai 5 14 pH 2 10 2 EAHSC AT %t 55
B A B R3S A DG . R 2B S Wi AR R M s Ve - S v A A 35 pH (TR AT REXT— Lt
eSS R T 4N Sarah Duddigan SOV A [ B DL 7 5 AR R Ok i ] 45 S Sh R R
3 pH (H 2 FUNIDC, 135 pH 805 1 PREE TSR sh W% BE AR, 17 5 0000 58 R 15 10 52 A 4 e o) 553 Bl e 1 3 B
SR IS NP O T 5 A 3 ) 1 B T A ORI R S N SR G S X IS BBl W 3 0 AN R P R
FHIE,

I EAIURLA T P R ) R e A X T R R T b 3RS B B A s e b 3 R R e
JE 0 M 2T B S ) B SRR T T RE S X PR R R AR A 2 2K R AR e AT AR TR
TR DT 98 R B, U0 HURE i FRORE R e 5t RHITG 30 % 5 B KA AR B 35 1 EAHOG AR 45 R —%, 3
1B B AR AU P9 S IS s, 2 ] BT /N T 99.3 mm B T RS WU EVE R AE 5 T BT
SEIEARDE, Y A BRI K T 164 - 5 mm FERRHIE S R RN TOARDC: . 2R WIS I gl W%k B3 /K 14 3 1o A
—E M, MR ) R 2 TE bR E RN )y (H A 7= AL e T B K A A (R RO PR BE S e I
THAI T 5 2T 5, BEK D, 3 EK AR A TS B SR TS IR Sl ) o3 A RV S5 A0 72

L5 B TR AW 22 RUBE I 25 i B, B 1 e R 38 PR X b 319 IR s W B i 1) 22 A2

http ; //www.ecologica.cn



8 S 45 &
0.8 F
FEH1
pH
- Prosode. D PD Adoretus nigrifrons
ProtaeM ]
Tyscelis ovat,
RH
s |
2 .
o~ SM
< SH
9
e Coprs lunaris
<
us martensii
Harpalus calceatus
i Deracanthus gyumi
-0.8 L . . . AMT . .
-0.8 0.8
Axisl (22.97%)
0.8 0.8 F
FEHI12 FEHE3
PC
y AMT .
- PC sy AHarpalus calceatus r elis ovata
MR amT BH
Protaetia b itarsy i
i rotaetia brevitars, D
iori latyscelis ovat,
Adoretus nigrifions, | Harpalus calceat o
< SH, ? P
a J S
(.,\}' — Protaetia brevitarsis
\N; g Prosodes dilaticollis|
£ x <>C<
< D Coprs lunaris -
s nigkifrons
i D L odon quqdridens
H Protaetia brevitarsis thus grumi
pH i
=0.6 1 1 1 1 1 1 1 0.8 S[:[ L L L L L

Axisl (36.77%)

Axisl (87.2%)

B3 RTINS ESIRERE TR RDA/CCA —#HFE
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