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Analysis of the relationship between main insect pests and natural enemies

in paddy fields in Jianghan Plain, Central China
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Laboratory of Hubei Insect Resources Utilization and Sustainable Pest Management, College of Plant
Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: [ Aim] This study aims to investigate and analyze the species composition of arthropod
community in paddy fields and the interaction between main insect pests and natural enemies in Jianghan
Plain of Central China, so as to provide a scientific basis for the development of a green management
system for rice pests. [ Methods]The numbers of species and individuals of arthropods in 28 paddy fields
in Jianli City, Qianjiang City, Jiangling County, and other cities and counties in Jianghan Plain were
investigated at the tillering stage, booting stage and full heading stage of rice by sucking-machine method

and sweeping-net method from 2019 to 2020. The effects of principal components on arthropod community

FEATHE - A0 kL 5250 % 8 KT H (2021 hszd002 )

FEHSIA: s, 5, 1996 457 AA:, WimRA, Bi-E0FR A, DFE 0 1 K FE 3 L BiiA, E-mail ; 2468531935@ qq. com
* 1l IAEHE Corresponding author, E-mail ; lishaoqin@ 163. com

Wik H 3 Received : 2023-10-13; 1232 H ] Accepted: 2023-12-22



4 14

WA TLDCEERE I 3 RS KRR

583

in paddy fields and the interactions between the population size of main insect pests and the population
size of natural enemies were analyzed by principal component analysis and grey correlation analysis.
[ Results] There were 169 arthropod species in paddy fields investigated in Jianghan Plain during 2019 —
2020. According to the nutrient feeding relationship, the arthropod community in paddy fields was
divided into four subcommunities, including 6 orders, 33 families and 57 species of phytophagous
species, 7 orders, 30 families and 50 species of predatory species, 2 orders, 15 families and 44 species
of parasitic species, and 5 orders, 16 families and 18 species of neutral species. In the arthropod
community in paddy fields, Sogatella furcifera and Nephotettix bipunciatus had the main contribution to
the 1st principal component, Orius tantillus and Paederus fuscipes had the main contribution to the 2nd
principal component, and Cnaphalocrocis medinalis and Laodelphax striatellus had the main contribution
to the 3rd principal component. The first three natural enemies whose population size had high
correlations with the population size of the main pest C. medinalis were ranked in a descending order as
follows : Hylyphantes graminicola > Pardosa pseudoannulata > Misumenops tricuspidatus, while those
whose population size had high correlations with the population size of the main insect pest S. furcifera
were ranked in a descending order as follows: Tetragnatha nitens > Cyrtorhinus lividipennis > P.
pseudoannulata. [ Conclusion] The difference of arthropod community composition in paddy fields
originates mainly from the population size of the dominant phytophagous insects and predatory natural
enemies. The population size of H. graminicola shows the closest coupling pattern to that of C.
medinalis, and similar coupling pattern exists in the predator T. nitens to S. furcifera, indicating that
these predators play dominant roles in controlling the respective preys.

Key words: Arthropod community; main insect pests; natural enemy; principal component analysis;

gray correlation analysis
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Table 1 Composition of the main groups of arthropod community in paddy fields in Jianghan Plain during 2019 —2020

IS A H Order Bl Family Ff Species AMA Individual
WREE .
. Function H ditb(%)  %H f(%)  #H dl(%) %A dit (%)
Subcommunities
groups Number  Proportion ~ Number  Proportion = Number  Proportion =~ Number  Proportion
il ~<%€ T =y
e Rtk M . 6 30 33 35.11 57 33.73 42 446 31.20
Phytophages Phytophagous insects
= * ~ ’ i
LEES e Eém 6 30 22 23.40 28 16.57 1733 1.27
Predators Predatory insects
gk
MH{ 1 5 8 8.51 22 13.02 4619 3.40
Spiders
St O 9 1
AR RE 2 10 15 15.96 44 26.04 3 841 2.82
Parasitoids Parasitic insects
F1$4:2 Neutrals 5 25 16 17.02 18 10. 65 83 397 61.31
411 Total 20 94 169 136 036

R2 2019 -2020 LN FREET YR ERN
FHEER T E
Table 2 Eigenvalues and their contribution rates of
the arthropod community in paddy fields in
Jianghan Plain during 2019 —-2020

EL Wy " TR (%) BTtk (% )
Principal .%‘fﬂ;@ Contribution Accumulated
components Eigenvalues rate contribution rate
1 14.19 23.86 23.86

2 8.24 12.12 35.98

3 6.77 9.96 45.94

4 6.09 8.95 54.89

5 3.95 5.81 60.70

6 3.66 5.39 66.09

7 3.49 5.13 71.22

8 3.02 4.44 75.66

9 2.80 4.11 79.77

10 2.21 3.84 83.61

11 2.10 3.09 86.70

12 1.27 2.60 89.29

13 1.04 2.27 91.56

14 0.70 2.91 94.47

15 0.27 2.66 97.13

16 0.17 2.59 99.72

17 0.08 0.181 99.90

18 0.04 0.10 100. 00

F 0 5 o1 Wk R B 2 IR W /N AL R Orius tantillus
(0.806) . FFIA W I 238 1 Paederus fuscipes (0. 739)
FFG N Hydrellia griseola (0. 713) ;5% 3 £ )87
FHOE(E  DTBR R A 23T DTk 3 3 51 R 6. 77, 9. 96%
F145.94% %t55 3 32 543 5Tk K 19 R R 9\ iR
Cnaphalocrocis medinalis(0. 546) | JK K&\ Laodelphax
striatellus ( 0. 407 ) F1 2 J§ 2 FF #8 Chloropa sp.
(0.388) (F& i EE N AT &) o it ml LI 2D )
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®3 2019 -2020 LN EREFBHDEANMBHEIZNMHNIIANERSHAETE
Table 3 Factor loading of the main species of arthropod community in paddy fields to the first

three principal components in Jianghan Plain during 2019 —-2020

Wb 951 ERr %2 Eisr 53 Enisr
Species Ist principal component 2nd principal component 3rd principal component
B Nephotettix bipunctatus 0.895 0.289 -0.096
11 KA Sogatella furcifera 0.724 0.007 0.162
FEY\AE T Cnaphalocrocis medinalis -0.118 -0.156 0.546
FEVEE -1 Hydrellia griseola -0.017 0.713 -0.143
FMBOY KW . Paederus fuscipes 0.002 0.739 0.305
YNEMBIE Marpissa magister 0.765 -0.070 0.187
WA/ INERE Orius tantillus 0.543 0.806 -0.076
ML EEFFUE Chloropa sp. 0.112 0.176 0.388
JKBFFUE Chloropa sp. 0.714 0.254 -0.011
WK KE Laodelphax striatellus -0.053 0.201 0.407

&4 2019 -2020 ST FRFBNESMES R KERETIR

Table 4 Relational grades of Cnaphalocrocis medinalis and its natural enemies in Jianghan Plain during 2019 -2020

X] XZ X3 X4 XS Xﬁ X7 XS X‘) X]()

Y 0.617 0. 600 0.602 0.622 0.618 0.612 0.897 0.498 0.747 0. 668

X, : FEIE AR WeFh 5 Population size of Trichogramma japonicun ; X, » W& W& IR Ui e Fh fEE 5 Population size of Ttoplectis naranyae; X5 . fIME IS4
HUWEFP R Population size of Apanteles sp. 5 X, : D045 I W 4% ¥ % Fh 8 45 & Population size of Apanteles cypris; Xs: FH 2 i B /)N e F i 40 2
Population size of Elasmus corbetti; Xg: JoB KR/ NEFPFESE Population size of Brachymeria excarinata; X, . H[A]4h Sk Wk FpHE#CE Population size
of Hylyphantes graminicola; Xg : T MW (538 HUFhEEHE Population size of Paederus fuscipes; X : $ Gk FhEE 4R Population size of Pardosa
pseudoannulata; X,y : =RALWKFIEEEE Population size of Misumenops tricuspidatus; Y, : FEHAEMIEFI L& Population size of C. medinalis.

RS 2019 -2020 FILNFEREEE CESRHEXREKETIR
Table 5 Relational grades of Sogatella furcifera and its natural enemies in Jianghan Plain during 2019 —2020

Xl XZ X3 X4 XS XG X7 XS X9 X]O

Y, 0.656 0.559 0.572 0.669 0.451 0.611 0.662 0.572 0.598 0.722

X, : FETZ/NERV SR Population size of Anagrus nilaparvatae; X, : FEE\ZLE ISR Population size of Haplogonatopus japonicas; X5 : Wiff
FEIEFP TS Population size of Echthrodelphax fairchildii; X, . MJ8 4% 5 W& Fh U Population size of Cyrtorhinus lividipennis; X5 : %4 T & i
T I B i# di Fh 7 B0 Population size of Paederus fuscipes; X, : 100 RS0 5 ki e £ &
Population size of Pardosa pseudoannulata; Xg : 117K IRk HER IR Population size of Pirata subpiraticus; Xo : £ 2 {595 Wk RIS Population size of
Ummeliata insecticeps; X,o: 20N I W FPFESE Population size of Tetragnatha nitens; Y, : 1175 KEFPRESCE S. furcifera.

PEBE Population size of Microvelia horvathi; Xg

Anagrus nilaparvata > F WY 2 g1 > 6 H Y4983 ok
Ummeliata insecticeps > Wi {0, F5 W Echthrodelphax
fairchildii MUK ARWE Pirata subpiraticus > F5 @\ £1. 5%
1% Haplogonatopus japonicas > 2% Vi B i Microvelion
horvathi , JCH A8 0 09 RR RO 5 I
PR 22 [A) G o, BEIAE F ZROIRZS T 4R
H WA S BT R R R R B BEOC R dch
UL HTE CEEA —E R

3 i

NTLDC AR T IR sh e v T2 22 A L

KF ERRAT AN TREZRELD) (H
PR & B, XA REAS AR S R ke
HEZEM. PRSI S R R, thE
FAT IS YRR F IR R EL, BAT S KRS JC
B SRR (RIEASE, 1994; MERSE, 1995),
SEBR b A PSS RS e RS T B TR AR AR
EME TR E EEMEM  EH AR B E R
VA Bt KB A5, ot Jl A I R RO RE K 1 4R
5 R G AR (XU A 84, 2002) .
WERV YR E P A ST RE IR 2,
EREAMEBOEARZ . A, W& s A
RECR R 4.67% , LER (% 1), X 511 A it
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FEAERAERL, T Pa R AR B A S R Eh M T
T RS TE 10% (5K3E R 55, 2014) 0 T
AR 2 TR DX, AN R S AT , A7 B 1
S LN, 2300 1. 32% F1 2. 76% (X Fi JF
N HERE, 2004) o S AMEHABA:BE b 5] Gn S el 5y
ey, R e A 10% (247,
2004), BAMERBEAZ  HZHEH TR I
MR, BB A e Cml | wfss B
R, PR AR B 2 A 2 iV FIAT SR it , ok 44 R A
M A= 25 R G AR E R R B EAE I

TEAWTSE o, 38 5 K (0 SCHR B 12 00 i 1 AR
HHIEA T A & B REE A BAE R, B A
T FEA) RSk kS RS A R AR (038 B OC R I
D) WA A R AT — 5 45 RO 5 AR H
I 5 1 R EU R B 138 B OC R B DT, X

B REEA —E N EERL(F 4, 5) . A5
SERR YN 322 ke R R R S R )
Bl Sk ke HETIN I A 000 B 0K Wk A5 e P L I 2
E, 5 E/NECAF (2017 ) ARIEAE (2013 ) WF 545 R AH
el E/NaRAE (2017 ) o7 R €0 0GR B2 o A 1 A7
RUIRAG R F 2 FH BRK G 5 H 2 REHCERE
FHEAEH], 45 R R BTk 5 Rk 4 W B OCIR B ek,
Rk 5 A5 7K G FH Y38 Bl OC R B5 O 3 DT, X REK &R
AT AR T s AR A (2013 ) 3 i K (8 36 23
B 7B T Brb R A P A EV S R
FOAAHEAE I 25 R Won 5 1 CEOCHK B ok iy
B 3 LR &R & BU B Plexippus setipet 818 15 1
Tetragnatha maxillosa F1 ¥ [8] /N B2 Wk Hylyphantes
graminicola ,

KA H HLa] A B 29 AR R R K
PRI T S, A [6] R 32 83 2 (A A7 TR Bl
VA a1 e R ORI R 22 18] B AH EAE
XFBfE BT AT B R F AR REORAEHIA F A2, U
P BT IR 5 A=Y B 07 & AR E A AR
A PIA R RN BA o EERE
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