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Abstract : Studying the utilisation status of insect communities on farmland habitat types can help to deeply understand
the potential relationship between farmland habitat types and the dynamic evolution of insect communities,and provide a
theoretical basis for the healthy cultivation and high quality development of farmland crops. In this study,from June 2021
to October 2024, we monitored and investigated the changes of insect diversity and community fluctuations in the habitats
of paddy fields, vegetable fields, orchards, and tea gardens in the agricultural cultivation areas of Daizhuang Village,
Zhenjiang City, Jiangsu Province, and Xinkang Village, Changzhou City, Jiangsu Province, by using the sample line
method and the sample point method. Insect community diversity indices, including richness, multiplicity, Shannon
Wiener’s diversity index,Simpson’s diversity index,and evenness index,were used to characterise the species diversity of
the communities , as well as spectral diversity to elucidate the differences in the diversity of insect communities in various
habitats of the agricultural cultivation area. At the same time,the multivariate weighted mean pairwise pedigree distance
(MPD) was used to characterise the community’s pedigree structure, to explore the mechanisms of insect community
construction to understand the ecological processes and dynamics of insect communities, and to quantify the correlation
between the diversity indicators. Species richness was highest in organic rice fields and lowest in conventional vegetable
fields. Species in organic paddy field, conventional paddy field, organic orchard, conventional orchard, organic vegetable
field , conventional vegetable field, organic tea garden, and conventional tea garden were more distantly related to each
other than randomly expected,and showed community dispersal ,which was mainly affected by interspecific competition,
while the Xinkang base showed community aggregation, which was mainly affected by habitat filtering. Studying the
diversity and ecological factors of insect communities in farmland habitats can help to grasp the relationship between
habitat types and insect communities in farmland, and provide theoretical help for better development of organic
agricultural production.

Key words:insect diversity, genealogical diversity ,farmland habitats , organic agricultural production
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Fig. 1 Map of insect diversity monitoring sites in Daizhuang Village
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PEFSEL, €5 18 T Wl 42 BE R4 50 BE 5 5 2% 2R ( Simpson ) ZHEESE L, BOPAG T W08k 5 5 B AL
JE ;L I Pielou M5 FEFEEL, E A& WA AT I AIPE. 15 R 2 — MRS A Bl Faith $211, & 51%
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21 BEEARSHE

T AT A W0 5%, ZESRE A A HLAE B RS T AT ML H 8 RS kb A DR Bl AR e A
BLAS B | RS e LA KB B v e i 28] iy B e H BHE AP RS HOIC % F38 1. i@k X FEA h g Fp L R
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Table 1 The insect communities of Daizhuang Village and Xinkang Village were composed

JEARE H B J& T
A HLFE H 11 69 137 145
W RS 8 32 44 45
AP 7 54 89 95
WL 7 26 32 32
AHLRE 9 42 55 57
W LR 8 25 31 33
AL 8 40 52 54
W I 8 32 42 44
B eI b 9 57 109 118

2 DI PN A B DI B PR 22 P — R T i R IX s, ELA LRI DXl 5 b, T R
TR DX A7 A — S L A9 1% 3 SRR IS AR 1) i S 3 e b e i ) O v A ML HE R s 1 2 S L
(0.541 096) (£ 2) , B A0S 2 A AR 1925 3 10 (0.343 75) (£ 2) . 112 XA A 3 o £ 3 40 o A
R ( Cletus punctiger) |5 B 48 & 8F ( Uroleucon formosanum ) \HHAEFGHE (Oxya chinensis) . & E\ ( Homoptera
sp.) AEHRLRELIE (Aiolopus tamulus ) | & =% H 415 B 88 ( Euproctis karapina) . 3¢ 38 ( Hellula undalis) | iR i %
( Erthesina fullo) . %5 & W ( Cassida circumdata) /M35 ( Nysius ericae) Bl ( Aleyrodidae sp.) %F.
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Table 2 Insect composition and benefit-harm ratio in Daizhuang and Xinkang Villages

B it YR AL sy e #EW 5 H/E
AHHLREH 11 H 69 Fl 137 J& 145 F 79 67 0.541 096 1.179 104
B LA 8 H 32k 44 & 45 T 22 23 0.488 889 0.956 522
AL 7 H 54 B 89 J& 95 Fl 44 51 0.463 158 0.862 745
WL 7 H 26 B 32 J& 32 F 11 21 0.343 750 0.523 810
A PR 9 H 42 %} 55 J& 57 Ff 25 32 0.438 596 0.781 250
HAR 8 H 25 %31 )& 33 16 17 0.484 848 0.941 176
AP 8 H 40 Bl 52 J& 54 F 26 28 0.481 481 0.928 571
W 8 H 32kl 42 & 44 T 20 24 0.454 545 0.833 333

B A H X 9 @ 57 Bl 109 & 118 Ff 62 56 0.525 424 1.107 143

2.2 RHBFETMON
TEFHFE A FIHT AT 2 & b BT ] £ 19 9 A
TR A LA R (LA T A LR A L

£ 3 EHT IndVal B9I5T=F O

Table 3 Indicator species analysis based on IndVal

b A PSR FE R G AW A (8RR A8 A IndVal fif A

FISE I R | H Rl BT ) A 3 PR GRS U 0.814" 7

(AR AR D B B b 8 5 e ) S HILA L AR 3t LB AT 0.750" 37
F LR byt e 0.750 7

MRS E MG TR R A (36 3) , W A M i =
BHA W n (H R Wy F. 8 e 45 2R 7R R 3 )
PR
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PR RN T A BN A5 B A LA e AR
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b H RS R el R LS i 2 ) BE R 7
AR R (K 4).

¥ " P<0.05, ** P<0.01, *** P<0.001.
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Fig.4 Phylogenetic diversity of nine habitats
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Table 4 Analyses of insect diversity in Daizhuang and Xinkang Villages

VAL T AR B AH Z FEE R 2L FE R FEEAREL Pielou $44] & 5 %k
HRLE 2.189 620 0.816 236 0.631 791
HHLAE 2.692 270 0.877 252 0.707 252
A 2.771 937 0.870 334 0.728 180
R 2.199 254 0.733 271 0.618 576
TS 2.717 139 0.875 560 0.568 543
FHLSEH 3.203 261 0.931 034 0.703 414
FHLAE R 1.821 224 0.675 885 0.454 473
HHLAEH 3.407 637 0.918 127 0.683 769
AR E 2.251 480 0.794 972 0.554 491
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Fig. 5 Standardised effect values for mean pairwise Fig. 6 Standardised effect values for nearest interspecific
genealogical distance for nine habitats genealogical distance for nine habitats
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M RIS T U S RIRE L R L R A A AL DR R DI AN ). A BILARE Ml ) T A Bl 2 4
KA AR ZHEVEAR AU Pielou Y51 JERE R0 T 5 MURE L. A AU ML (91 249 )l %0 3% 2 B 5 4 s v AR 2
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Table 5 Analysis of insect diversity in organic and traditional sample plots

JEEERES: T AR A 2 R 4L TR RS Pielou 457 45 %k
YU 3.781 30 0.958 37 0.696 46
R 3.118 38 0.915 85 0.668 69
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Fig. 8 Plot of Pearson’s correlation coefficients for organic and traditional samples

2.6 EH DNA HIEERIME

P2 A R COT P HI7E NCBI _Ei#4T Nucleotide BLAST FUXt T iR15 45 R 5L e a5 LA
AHAF  AUm] BAIE 1 47 3 45 R R0 4 0 5 R HEAR ME. & CEh T 1S o WA H R S 6 B0 L (Harmonia
axyridis) £ B IH ( Coccinella septempunctata) . .+ /\ 2 EL H ( Henosepilachna vigintioctopunctata ) % , & L
il H B A B AR BRI (Anthocharis scolymus) (21K ( Lycaena phlaeas) . 75 A ( Graphium sarpedon ) 55 L)
FHME@E# H  B# EH  SGH B %452 B R 3T 89 Fl, w728 dE5r T VL5 MR AR BE L L DNA
Barcoding £ #i E.
2.7 IR DNA BN R

FIHIFREE DNA R IUECAR | 76 BT BUKAE 2 e LG 00 5 1 370 Fh R e 76 Fr e 6 /M7 B97KFE o i iyl
(Simulium tani) 18 5 FACEE T (BRA HLSEH) BRI T HIF FEFE /T 3 44, B Fh AR B TERE LR R o 72
TR R (HFREE DNA KGNSS R (3R 6) S H I A7 7E T8 A DIl ) &% K AR PR 5 v
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x6 PHEEERR(NRTTARAHERMFEER 3 ZHWHM)

Table 6 Table of species identification results( only the top 3 species in terms of abundance of species at different sites are shown)

B2 Y rE A BB B2 YRR A BB A
CGCD Simulium tani 0.2704 CGCY Argynnis paphia 0.2772
CGCD Dryops algiricus 0.1158 CGCY Simulium tani 0.1885
CGCD Chrysoteuchia culmella 0.0560 CGCY Culex quinquefasciatus 0.0488
CGDT Simulium tani 0.2980 XK Simulium tani 0.3186
CGDT Cymothoe herminia 0.1149 XK Dryops algiricus 0.1283
CGDT Culex quinquefasciatus 0.0518 XK Blaberus craniifer 0.0647
YJCD Drosophila obscura 0.1782 YJDT Dryops algiricus 0.3012
YJCD Dryops algiricus 0.1725 YJDT Simulium tani 0.0930
YJCD Argynnis paphia 0.1316 YJDT Atethmia centrago 0.0488

B : ITEREAS s e e S MR Y reads B0 (5 8L reads Bt AU LB, CGCD: % ML3EHE ; CGCY : H MUK Bl ; CGDT . % JUAE T
XK B HEHE 5 YICD A L3 ; YIDT . A LA .

3 ik

VLI AE BT LTI S0 AS AR M T BREAN A2 V4 B 1Y e A P v DX, R0l 118 i e o T 2 A
FROAE TR 7K B4 e R4 b A= 2SR 14 R A A G AR T S A AR T AR 53 388 5 4 A B R e
BLAR MY DI A oAl IX 3R L S i P i Z2 AP R 3R 2 R PR PRI T AR 58 B SRRV X A B 2R
FFHARDL. ZERFIT b 22 30 B SRRV (A b 22 R M FE AT HUROR X I B2 T 3 BAL el X 2 BLR A
DRI R 00 A e}, sl 1 A 256 B Uy L Rl 42200 3, HR AR A A0y =8, 34 1 A4
(4 ZREPE T A L R SR R UE AN 5 2 [l A AU DX s ) K R B B i, K R U A7 7
AAAT Bh sl 2 A, SR 380 T R SR B AR 2 R B BRI R N LA Sl X (HA 2
HAFh 22 PR A e T A PR T R S R A T AR X A, L JR 20 2 B A A i R 1 SR 1) i
Z RN NI B, SR FER AL AR ] X 8, 33X 26 DI B S Rl B8 55 A A7 0 T8 A B o DA o
i Ay 2 10 B AR FIBCR AR 2. A HL R Dl Y B A AN A8 ORI B AR 2 ARV IR U T LR I, H
JR A A PSS pg 4 &) B 4 22 | A & B AE /N W ( Monomorium chinense ) F1 238 + W ( Odontotermes
formosanus ) (LI IC 2 T HAW A HOE A LR HR B AR B DL X, BT i) 3] 4 B R b
KB L AT 145 Fh. A HURE G B AR RANEECR 3.407637 , BI51 B4R 5K 0.683769. A HLAE H A At [X o)
Iz FLR A 2R AR A AT AN I A sk i R R 2B I N AR IR IX T A el 452
AR WL E e R Fh 2. 280 267 b WA W) ZRE VLD A4 P Y R TR Y. T A b A 45 i &
Wb AR LR AL () A 89 B AR 5 3 8 ( Camponotus japonicus ) . H [E [ A7 1) PE 18 ( Trilophidia
annulata)) J8 %5 1 W5 ( Atractomorpha sinensis ) . 2 7 £ W5 W ( Epistrophe balteata ) . 5+ {4 8L H ( Harmonia
axyridis) 5+t %%E( Coccinella septempunctata ) [24-28] & BREYYMEEEEAYVEHES . TE 5 RS Hy
A

PRI 2 BAT HILRIAR DX 3 25 35 LB T RUFRRL IX 8, A WLAR FHEL AT e 19 2 3 11 (0.541096) |, H F1L
S B 0 25 3 T (0.34375) B 1 2 35 HE U RIS RS R 3 2, ARl IX Sl o 52 B0 o By
YR B AP R K, AT LA 5 o 5 O AR SR AR T i e i T LU RE A R AT AR 24 YA P AR il xof
PRBE TS eIt B i AR SRR . AR LG T BRI DX, A LRI AR X e B R 45 5 L T — i R U
T AU X SR A SR B B bR AR

T R VRIS 2R 250 A AR R i B S U AR B S (MPD) H5 EOH A
THR AR LA B 40 28 T 2Z M- 25 1 R IR 0 AR AT R 1% 2R 2Rk 5 120 i T R A A S 1
PIFWETE— € R B2 T B TEAH DGR SC&R  BVA HLARIME DX ) 3 R 2R — e B B A0 T8 UL A
M X8k, X 5RO 2 SIS R SO0 R B YRR RO, RN B0 R 2R GE . TEAHT
FEH TR Y 9 A AR BE AN T B VR HA W PR RS IR ph PS4 Ot S 2R E E A bR HEARRLON 1 ( SES
MPD) s AR W], i T E 22 BI5a A HE R iR T, A ALRE H L R0 A LR B | R B A DL R
WIS AT B Bl | RS el ) ) R IO AR 7 A L (SES MPD>0) | 5 AR b 32 2252 B A= S5 SR RO/ T

— 75 —



PSR 4R (AR R 5 48 FH 4 W1(2025 4F)

RN REVEHRAE (SES MPD<0) 1. FETE AR R I Bt 2 A1) SR 45 00 R AL , R & AT 17EAE S T RE
BHA & B EAME X TERE SO0 T 1] R R AR S R G RTRE I (H2 B B R E M Lk & B B 2 A
ARG R R

3 A HURR A XI5 5 RS Ge Al XX LT L& 7 B O Rl 2 A DL B 25 3 SR X L | 3
AR B2 LRI DI U0 A AURE DR SRR E R AR S PERE , 35 MR DX Il P Ak 2 R Ak
AR OGP O TR ) fe R 2 7 T, 43 B AR R0 5 I AR 7 B S ) AR ) 45
. TR AL DX Sl P A 24 AR HE X T 35 B 7 06 7 R e T A B AT — i AR AR (L TR] IRty ok 7 S AR HE AR
YRR T NZERFE . BRI DA A% G A Ml A8 A8 3 5% 1) AT HILAR O 2 06 B0 A LA S — b i
A P A A TR i Al AR 7 T 2L

[] B 7 R A R R T 2 o A A 0 (R MR DR IR 96 Trichogramma japonicum | K KEEFRHR I Trichogramma
ostriniae , 15 J& FQ MG /N Chouioia cunea) I WREE A A2 W X 24 b A W 2 MR 5 4 AR S IR SE 52 ), L3
0 3o HE I R L R 38 4 DX R b AN R 2P A AR 2 (R 7 A e i R e 2
e 5 e 3] RN DX sl ) A ) AT AR OR AR 2 e T S5 TR AR

4 g

I RIS 75 SR 5T RS A X I ) B R IR A S, DI2P B0 1A AR B 9 B2 U RETEB)
BT AT SR F AR MG B, 0T 1A [ L M 7 ORI AR T A T AR B A9 B tR A, O 2548
FE T RIS REE S BB OC R A B T B TR A TH AR B 05 B SRV (9 5C 2R  SE A3 O 71573 i
A AR 35 5 R A ) R A = SRR B ST HE.

B BT BT T AO B =B ST IR W RBIF ST 7 A 25 T R E A SEER AR A P ).
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