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Abstract [Aim] To clarify the composition and structure of the arthropod community in the upper canopy of cotton fields
in the Korla cotton-growing region of Xinjiang, determine the population dynamics and occurrence patterns of the major pests
and their natural enemies and analyze correlations between these, thereby improving the forecasting of pest outbreaks and the
evaluation of the pest control function of natural enemies within agricultural ecosystems. [Methods] Systematic monitoring
of the arthropod community in the upper canopy of cotton fields in the Korla cotton-growing region of Xinjiang was conducted

using suction traps from 2022 to 2025. [Results] A total of 159 148 individual arthropods, belonging to 9 orders and 40
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families, were captured. The main taxa were the Hemiptera (winged aphids and planthoppers), Diptera (flies and mosquitoes),

Thysanoptera (thrips), and the Hymenoptera (parasitic wasps). The highest Shannon diversity and Margalef richness indices

over the four-year study period were recorded in April 2024. Among the major pest groups, winged aphids peaked from June to

August, thrip abundance increased annually and coincided with cotton flowering, and leafthoppers were most abundant in 2025.

Ladybeetles consistently tracked aphid populations, spiders showed year-to-year variation in prey targets, forming relatively

stable predatory relationships with planthoppers in 2024 and 2025, and green lacewings were strongly correlated with thrips in

2022. [Conclusion] Arthropod community species richness increased year by year in the Korla cotton-growing region, which

has a relatively high overall species diversity. Significant interactions between major pests and their natural enemies were

observed during certain periods. These findings provide a scientific basis for developing integrated pest management strategies

in cotton fields and have significant implications for promoting sustainable agricultural practices.

Key words suction trap; arthropod community in cotton fields; diversity; correlation analysis; species composition; pests and

natural enemies
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Table 2 Temporal niche breadth of major pests and natural enemies in the Korla cotton-growing
region of Xinjiang from 2022 to 2025

oy Bfdck BEUES kEE i £h 2k ENEEES A LSS LIS
Year Aphids  Leafhoppers  Planthoppers Thrips  Ladybeetles  Parasitoids Lacewings Spiders
2022 2.084 1.996 2.064 1.793 2.046 1.004 1.844 1.591
2023 3.444 3.686 3.829 1.163 3.309 3.368 1.508 3.022
2024 1.588 4.339 3.273 1.902 3.287 0.066 2.333 2.137
2025 3.132 4.340 1.694 1.881 2.361 3.953 2.385 2.450
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0.938. 0.742 1 0.657 (£ 3 ),

2.5 FEEMMERHHELESHT

2022-2025 4= 32 FF BRI HEOM S 1Y 53 Hr
R, AFEFEG A HRIEA A 225 (P
< 0.05)(E 4: A-D), 2022 4ELIM 3 IEA A
F, Horpai 2 50U (ry=0.89 ), FIEE (ry
=0.92) Kk (rg=0.92) BHEESRE,
PR S0 R 2 W IEAE (ry = 0.67 )

2023 AFMIIRE S R AHOCHES 0.94, Bk
FREH] TN 0.84, HELHE 50F R AH M
FERIS M (rg = - 0.058 ), 2024 AEFAH XK
RECHRE, CERSWBESE (r,=-0.94), 5
W2 (ry =-0.82) ERIRMAAHR, BRI S50
WA TN B2 455 IE A G (7 = 0.77 )o 2025 4EE[H
50 A MR E Z 0.71, MR 5 KA
WEIMIEFHICKR (r,=0.88 ),

3 itig

] P G T DX TR s A v 22 BRI T
EABZRR, ZRAF IR AT L, H

R3 20222025 FHEERPMEEZEHRMRHEHERIEH
Table 3 Niche overlap indices between major pests and natural enemies in the Korla
cotton-growing region of Xinjiang from 2022 to 2025

GO PN &S i LS - i REE i 2
Year Natural enemy groups Aphids Leathoppers Planthoppers Thrips
2022 T2 Ladybeetles 0.719 0.264 0.653 0.567
FFH: 1% Parasitoids 0.744 — 0.800 0.016
42K Lacewings 0.065 0.938 0.033 0.864
Wk S Spiders 0.112 0.831 0.073 0.943
2023 B2k Ladybeetles 0.588 0.728 0.811 0.559
25 4E 2 Parasitoids 0.804 0.706 0.742 0.842
S Lacewings 0.756 0.529 0.426 0.978
Wk Spiders 0.544 0.741 0.844 0.501
2024 o[ 152K Ladybeetles 0.582 0.666 0.535 0.203
27 4E 2K Parasitoids 0.212 0.798 0.223 0.338
HIRZK Lacewings 0.079 0.742 0.168 0.567
Wtk Spiders 0.169 0.804 0.184 0.367
2025 M H2% Ladybeetles 0.786 0.667 0.179 0.373
254 82K Parasitoids 0.615 0.828 0.698 0.403
FEHAZE Lacewings 0.252 0.657 0.863 0.658
Wk S Spiders 0.283 0.686 0.925 0.560
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B4 2022-2025 FHBERBWE EZERMREH Spearman FHIEXAE
Fig. 4 Spearman rank correlation heatmap of major pests and natural enemies in the Korla
cotton-growing region of Xinjiang from 2022 to 2025

A.2022; B.2023; C.2024; D.2025, a: BFH2E; b: MRWE2E; o KEK; d: BE5;
e: IS, £ FAKES; g BIRZE; h. WIMRE,

E TP B IR A3 Spearman MHICREL (1) MU, T ABCAAFRMERE, BB/ N
BERR RN A G PETR S, AHOCPERGE, REmAER, BleaE (#3285 P < 0.05, Spearman FFAHCHE ).
A.2022; B. 2023; C. 2024; D. 2025. a: Aphids; b: Leathoppers; c: Planthoppers; d: Thrips;

e: Ladybeetles; f: Parasitoids; g: Lacewings; h: Spiders.

Color intensity represents the magnitude of the Spearman correlation coefficient (7;), the number in the lower left

corner represents the correlation coefficients. The size and color intensity of the circles indicate the strength of
the correlation. The stronger the correlation, the larger the circle area and the darker the color

<

=

P

3 AT AN [ XSS R EE P 1 R 20 9 1 e 4 i 5
FRFAE (22 SCF4, 20205 45IF9R5E, 2022; F
EAE, 2025 ), R LIS RENS I L R E 4
(B R S AV I F A (E RS 2 - et i o
BRSO, ML 41 4 7 AN R] X ] 3 5 R
BRI E 25 (B, 2025 ), MCRERAR
K&, KTEE L PE R BB B AL
S, XA R E I B H X ( ER A,
2013; FEWLE, 2017), WIRBEHGIAT LA
BUVRAMNX —HE AR ZS o A0 B B L W ek R

0.05, Spearman’s rank correlation test).

Hpyg i TR W s 36 = A 0 2 Y
Af s W A e R ) i B R VR A 4
B (EBRES, 2015), BFFER, TR AL
REFERTFUE R THF Aphis glycines V) H 0] 4f UL3Y)
A (RFESE, 2016 ), B8 AJ A R4 W) FH (i)
T AR A 1] B AR YA 2 A, DA S A b T A
Az )RR (BRRESE, 2015 ).

7 Bl R Sl A VAL AR BRI A A )
BEFER , WFAE A8 FR G0 AT 422 A R 3 i it
BHARBEE N (FHRESE, 2018; HERHISE,
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2018; W ZLI05E, 2023 ), AWFFT 2022-2025
AR W B AR AR T e 2 B A T e sh 4 9
H 40 B 159 148 k. BICES (2009 ) XAiH
62 N S Sl R R A VR A e I, A T R SRR
AT 9 H 308, EARHE R 10 H 30 Bl mimk
HIBAE/NE = E AR T s A e R 8
H 38 8Bt (¥ AW, 2012), fEEK Zea mays .
K& Glycine max. KFi Oryza sativa. 155
Sorghum bicolor } ZFhZkAEY) 1 HRiFEH 015
W FEs 7 B 31 BF C5KEREE, 2013 ), LR
VR 3] A 7 RN W) A [ o] e 3 Pl 454
P, ERAREURERS [B) A S AP e 22 52, (HR[R
23 A T AR B Sh TR I L s 5 ZRE A B
HHS PO AR L, B IR ROB BRE v] fE— e AR
S5 WA LS sl (R AR S e Bh 24 (%
AN, 2011 ), PIFR T RERIF 4. B .
Bh B B2, BLEIPIR O A R —E
M, B AMEA —EmM )RR, 245t 5%
J A (2012 ) FI W BUE R4 42 W B 2535 ji gl
YIRVEE R ST 45 RARTT o A9 b il RO A i
PE IR AR DO R B L H (2
REZE ), AGHE (M), ZHE (EiH28)
FESHE (FFE%S) AE, FERTR AR
REMIARRE, EE R 5205 (2023)
FE T MU B E IS LA B R R R 2
R B — 2
TEABIGEN 4 410, YIFECE B EaE Kl
P, WA X RS R S TR
LEMI R E 0 & SR HEHA . Shannon ZHEEH8 LY
AEIE B R BRI 2024 4F > 2023 4F >
2025 4F > 2022 4, R 2024 4FFER MG IX R
WBEVR S N A, 1 R R R R 2 R
Ab T SRR K-, 3X 0T BE S T AR Ak B R
7% 1Y) ELAE B ] 452 47 5¢ ( Abarca and Spahn,
2021; ZERkR, 2022), MEAh, 4 FEEHES EIR 8
A2 TR, S8 (K1) fi
FREEShZS (& 3) A, i H & 2R FE KRR
2, 2024 4EHY Margalef 5 FEFE BRI N 4
i (R=3.32), SR biash—3L,
BRI SE T, X 5 A B R RO A AR —

3. Pielou HAJFEFREAE 2022 4Ffemy, ULIX
AR AR T S5 BRI S, TRl 4 AR RIAE YA
ZEFRN, W L BBV S AL R AR R AR E o
Simpson fIt#JEFEEAE 2022 F1 2024 4F55 5 (4
A 0.295 F110.292 ), ULEHX MR ILH R
ih, H7-8 A2 L, S2rEHaa8om
STEEFERCRAR RO RY, HEM R S B 2,
i SR AR B TE AR RN A T
(Yang et al., 2017; B&HF5F, 2022 ).

PR IR EARE 177 X, RGN HE
W R RE K A s AU, A B TR ERE
RV TR SRR R AR, DT SRRl B
PALEEARYE (FEZERE, 2021), ANHFFTIH AL
IR, B EAREENE 6 HIRE T H
w1, TN EE 7 A A A 8 A iR RIS &
A e s DN IR B RE A AR S A DA S AE A
e SEE IR, BRI d R
AR BR B RL N, AR A T S AR AR Ik
0.786 (2025 4F ), {7~ H B I A ERBERON 5%
W, ARSI A (2012) 782 MWFh &
PRI T 5 3 L 10-20 d M —3, mIRE
T LS B B SR 0 3 e ORI A
A e i) A i S T S I R (E
AL E SRS (0.744-0.804 ), XAl HE
53 AR IR B AR AR A ¢ (Li
etal., 2018 ), X—&5 K TARAEAF RIS K
B Canigg/INie | W Bl ) 5 p A RRREAE e AR I ]
FIEARRIE I E AL, B AR S AR
() A S A 5k A 3 BRI B s K ( Yang
etal., 2017; BB, 2018; BRI, 2025 ),
] SHASAE 4 AR AR E R EAE 8 A rp
), HECERYS, HRE SIS EY &,
EIUET EVEAE (2025) T “Hi SAELAR E R
SR BIeWr, o RS 7E 7-8 Ay Kk
4=, 5 Simpson LREFRBUER S i KM —FH A
AT RE A LB B i DL

AHEFE 32 B S R B A S BT &
B, 2022-2023 4F#] 5 4 FpOREIEAA B
Kk, T 2023 AR BRI A S 2 (8] B A
KB SR IG; 2025 LU AR R AT TS
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BHE N5 Z R E H B RRIEA X, FIR AR
LRl eI T2 M S A A T (AR | fE
YIRS ) BRI N (214, 2018),
A RE SR AP B (il A ). BRI
B sl i 270 4 A T TS | % 58 4 HE R s AR 2 A
4344k (Han et al., 2014 ), HIt, 7E4R&HARS
B, AEB R DI RE AR L AR e —
POREE Ry O, A B TR B AT B s e
FE TET AN ] TIPS Bl e ) 85 4 L 5 Tl R AR
P CBIFAE, 2025 ), AR AR A58 B 24 St if
FERG TR, XA R A B A AR 3 e S 5
Jiti 25 AL RS, A PR T HOR s R T LR
PELIRRAREE o | [ @ e R R E S
AR B R ) P A I R A BE T 22 RE T LA B
SRIEFEAAE, MRS THERTRE, SCHAER
W HR (XKML, 2022),

25 b, ABFSEIET 2022-2025 45X R IR
SR DA B e 2 S S e I R R e
W TIZAES RGN S & B2 E W
EREZ B EAERR 15 B Py o ik
S ETHER, AL 2025 4 H 2R T RS A
JE TSR E G R, ARBFSE R IE T AR
B RGO HE B LR AR PR MG S AL T Rl2# K
W5, XM e AT Fak & R B SR L,
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