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Interspecific competition of wandering spiders feeding on Empoasca onukii in
tea plantations based on Fuzzy analysis

CHEN Shiyan', CHENG Honghao', WU Xiaomeng'?, XU Yue', ZOU Yunding®, BI Shoudong'

(1. College of Science, Anhui Agricultural University, Hefei 230036, Anhui, China; 2. College of Forestry and Landscape
Architecture, Anhui Agricultural University, Hefei 230036, Anhui, China)

Abstract: [Objective] The objective is to explore the interspecific competition of wandering spiders feeding on
Empoasca onukii in tea plantations, so as to provide scientific basis for the rational conservation and control of
wandering spiders against E. onukii. [Method] The population dynamics of E. onukii and wander spiders in

‘Nongkangzao’ and ‘Pingyangtezao’ tea plantations in Science and Technology Demonstration Garden of
Anhui Agricultural University in 2021 were analyzed using grey correlation method, Fuzzy classification
method and competition coefficient method. The competitive relationship between different wandering spiders
was studied and the most competitive wandering spiders were identified. By combining grey correlation degree
with competition coefficient, the concept of competition intensity index was derived to verify the accuracy of
the obtained results. [Result] According to the grey correlation results, it could be seen that the wandering

spiders most correlated with the number of E. onukii were Clubiona reichlini (0.896 7) and Clubiona japonicola
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(0.890 2) in ‘Nongkangzao’ tea plantation, and ‘Pingyangtezao’ tea plantation was also dominated by C.
reichlini(0.860 3)and C. japonicola (0.857 1). Based on the variance analysis results of competition coefficient
and competition intensity index, it was found that C. japonicola differed significantly from other spiders,
followed by C. reichlini. Oxyopes sertatus differed very significantly from the two in feeding on E. onukii,
regardless of the type of wandering spider in the competition. [Conclusion] When feeding on E. onukii in tea
plantations, C. japonicola and C. reichlini are the most competitive, while O. sertatus is the least competitive.
Effective control of E. onukii can be achieved by reasonably protecting and utilizing highly competitive spiders
such as C. japonicola and C. reichlini. [Ch. 2 fig. 6 tab. 33 ref ]

Key words: Empoasca onukii; wandering spiders; interspecific competition; Fuzzy analysis; biological control
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Table 1 Population dynamics of E. onukii and wandering spiders in two tea plantations

VRS EBS
ZEH i H#II-H) Uk
X, X, X, X, X; X X,

03-25 3 10 16 3 2 32 7 7
04-16 11 7 1 0 7 0 19
05-07 42 6 0 0 2 2 0
05-23 30 5 0 0 5 12 1
06-04 222 7 1 5 0 1 5 0
06-20 175 20 5 5 5 0 5 0
07-08 594 14 65 51 88 6 38 0

iRy 08-10 209 27 23 15 60 20 26 24
08-22 429 23 19 29 59 33 25 6
09-06 92 19 9 19 23 57 18 6
09-17 30 17 17 13 10 31 13 19
10-13 1 8 1 2 0 45 4 5
11-01 52 4 2 9 9 39 4 19
11-19 47 1 1 3 6 15 3 5
#it 1937 310 250 155 177 253 155 262
03-25 9 2 3 0 0 13 17 4
04-16 11 0 5 0 0 1 6 2
05-07 31 1 6 0 0 0 6 0
05-23 57 3 4 1 0 0 5 0
06-04 251 1 5 0 3 0 11 0
06-20 139 15 8 18 2 0 10 1
07-08 674 26 46 24 34 22 7 0

PR 08-10 318 17 3 17 42 33 13 0
08-22 534 8 18 21 48 31 10 29
09-06 160 29 12 14 18 39 16 10
09-17 20 13 12 12 19 37 12 9
10-13 4 7 2 0 0 20 11
11-01 23 5 2 8 3 2 2 3
11-19 108 1 2 3 5 26 2 4
#it 2339 245 230 128 128 170 118 174
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Table 2 Grey correlation between E. onukii and wandering spiders in two tea plantations
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Figure 1 Equally graded frequency curve (A) and Fuzzy frequency curve (B) of the number of wandering spiders in ‘Nongkangzao’ tea plantation
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Figure 2 Equally graded frequency curve (A) and Fuzzy frequency curve (B) of the number of wandering spiders in ‘ Pingyangtezao’ tea

plantation
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Table 3 Competition coefficients among wandering spiders in two tea plantations
s ok 1] 3 4 25
AM A T
BOUREER ool BASR O BEEREMR Aok BEBk RLuRE

MR AL 1.000 0 0.991 5 0.983 7 0.939 8 0.906 3 0.959 2 0.991 0
=AM 0.9915 1.000 0 0.995 2 0.973 3 0.893 8 0.928 2 0.995 3
KA Sk 0.983 7 0.995 2 1.000 0 0.980 3 0.901 5 0.916 7 0.993 6

R BEA fLik 0.939 8 09733 0.980 3 1.000 0 0.8729 0.856 8 0.961 4
REHSU 0.906 3 0.893 8 0.901 5 0.8729 1.000 0 0.959 8 0.8717
Rk 0.959 2 0.928 2 0.916 7 0.856 8 0.959 8 1.000 0 0.9159
S8R 0.991 0 0.995 3 0.993 6 0.961 4 0.8717 0.9159 1.000 0
L3S 1.000 0 0.989 3 0.998 5 0.976 5 0.913 7 0.993 5 0.975 1
=AM IR 0.989 3 1.000 0 0.984 2 0.977 4 0.869 7 0.984 4 0.992 5
b Bk 0.998 5 0.9842 1.000 0 0.967 4 0.909 3 0.996 3 0.967 4
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ZEVRIEAT LU (K 6)c 13K 6 AT JCiGsa oS FONMPRM A A ik, KA SRR S M vk 2 5 W 2%, G
UORBEAE Btk , HUHRk b RISONIR SPE 2 0 R . B, AT mge . B TR I BoR, B
BRI, RHEUN RS S 158 o

3 a5t

ABIESE il ad K SR BE S T ] 20 A Y 2 A28 el 5 /0 B/ o - RSB A S P i R A T A Wk 249 O B
R B, X 7 RRIEAS IR R RERUR HEAT Fuzzy 23R GETE, FEAS B9 Fuzzy SO D IR £
PEHATSE P R BT, SRR BRPEAE MO R @BRIRAL, 5 FhiFA R h RSO Sk e T s .
UESSRMERYE, 288 KO RBREME S R AEURGIA T 3a Som R B &, 1500 7 Fhile sk kb Rk SO0 vk
SoA SRS, I HARALMI S R SLORAR S A ik 22 5 3, LU BEAS Bk, BI7E R 2R
/NGNGB ERAE SRR DA SRS T i, ARSI R S A T B o

TEVEAT Fuzzy PRGETTIY, JERIP/NEUNGg I SR AT 0 2, ROATEREAT 520 R Ry, il
BT PR IR RO RO, BOCT /N SNSRI RO R AR AR FEREAT R B OSCIRIEE A, /NEY
NGRI BRI 7 AR A SR AR B OR BEATAR B, SRR /N BN it SRS 5 7 b i A ek A et R/ 22 8
K, PR B T2 T BB A T8 1 RTEN, ERBUINRTE S M2 RZ HAR SR 241



1014 WroIL R R K A R 2023 4E10 H 20 H

R4 2O FEFHERZ BAZHRYFEREEZITER

Table 4 Results of the new multiple range test analysis of competition coefficients among various wandering spiders in two tea plantations

NEREES 5%EE 19 BE NEEES S%EE 1% BE
SEAE R YyFf ) T F By Ff )
¥ £ FEOME KT KT REOME KT AT

FrRAE Sk 0.991 1 a A 2 0.920 2 a A
SRR 0.990 4 a A MAERESR 09100 a A
F SAd 0.983 0 a A B Hik 0.906 3 a A

BRIERER 7,530 REUME 1203 .
Pk 0.976 4 a A Fris Hik 0.905 4 a A
BEAE Sk 0.958 2 a AB =RACMENR 0.8817 a A
Bk 0.9100 b B ZBUE 0.849 1 a A
ZRBUIRIR 0.993 9 a A HREEEYR 09764 a A
BAIEREYR 0990 4 a A FriE Rk 0.956 5 a A
FrAs Hk 0.989 7 a A SRAER 09563 a A

SRAEEM 11356 BEpk 0562
B Sk 0.975 4 a A 3L 0.941 8 a A
6 Bk 0.956 3 a A Rk 0.920 2 a A
Bk 0.8817 b B B Bk 0.905 4 a A
BARERR 0991 1 a A SRIEEELE 09939 a A
SRR 09897 a A MORAEER 09830 a A
P Sl 0.980 5 a A . B g 0.980 5 a A

PSR 3305 - HROURE 12037 .
B Hik 0.973 9 a A B Hik 0.959 2 a A
SR ik 0.956 5 ab A PeSENLS 0.9418 a A
FEEAe LN 0.905 4 b A FHEOR 0.849 1 b B
=RAENR 09753 a A
FrAs Sk 0.9739 a A

e e SR 0.959 2 A

HEHM 1610 . ‘
WAL 09582 a A
Uk 0.906 3 a A
(5 Bk 0.905 4 a A
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Table 5 Competition intensity indices among wandering spiders in two tea plantations

TR Ik 1) 5 4 i BE A
2 A PEDuES
EORAEER SoSpBR BRI BEEHENE Rlaomk Badik Kouig

R R 1.000 0 1.0190 1.050 3 1.0107 0.820 4 0.9859 0.884 5
= SEAL Rk 0.964 7 1.000 0 1.0338 1.0185 0.787 3 0.928 3 0.864 3
ZRER LR 0.921 4 0.958 0 1.000 0 0.987 5 0.764 4 0.8825 0.830 6

AR B Lk 0.873 9 0.930 1 0.973 2 1.000 0 0.734 8 0.8189 0.797 8
RISk 1.001 2 1.0147 1.063 2 1.0370 1.000 0 1.089 8 0.859 4
S ER LS 0.9332 0.928 1 0.9522 0.896 5 0.8453 1.000 0 0.795 3
SREURIE 1.110 4 1.146 1 1.1886 1.158 5 0.884 2 1.054 8 1.000 0
BORIAE IR 1.000 0 1.025 4 1.036 1 1.017 0 0.879 0 0.965 3 0.9012
=AM 0.954 4 1.000 0 0.9852 0.9820 0.807 2 0.9227 0.8849
ZRER L 0.962 3 0.983 2 1.000 0 0.9710 0.843 1 0.9329 0.861 7

7 PR R BEAY Bk 0.9376 09728 0.963 8 1.000 0 0.868 1 0.890 0 0.849 3
AR Wk 0.949 7 0.9370 0.980 7 1.0172 1.000 0 0.889 3 0.794 0
PR Bk 1.022 6 1.050 2 1.064 0 1.022 6 0.872 0 1.000 0 0.920 5

AL 1.055 1 1.113 1 1.086 1 1.078 5 0.860 4 1.017 3 1.000 0
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Table 6 Results of the new multiple range test analysis of competitive intensity indices among various wandering spiders in two tea plantations
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