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Abstract: In order to clarify the close degree of quantitative relationship between natural enemies
and pests, and to provide scientific basis for evaluating the dominant species of natural enemies, the
relationship between natural enemies and Colaspoides femoralis and Ectropis obliqua in 2021 and 2022
was studied by using the grey correlation method combined with the sum of correlation number. The

results showed that, combining the results of the study of six kinds of tea gardens, the top four natural
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enemies closely related to the population of Colaspoides femoralis in 2021 were Xysticus ephippiafus,
Theridion octomaculatum, Oxyopes sertatus and Misumenops tricuspidatus; the year of 2022 were
Oxyopes sertatus, Tetragnatha squamata, Clubiona japonicola and Theridion octomaculatum, with
two of the same predators among the top four. According to the results of two years research, the top
four natural enemies closely related to the number of Colaspoides femoralis were Oxyopes sertatus,
Xysticus ephippiafus, Tetragnatha squamata and Clubiona japonicola. There were certain differences
among the first four natural enemies in the six tea gardens. According to the research results of six
types of tea gardens, the top four natural enemies closely related to the number of Ectropis obliqua in
2021 were Clubiona japonicola, Plexippus paykulli, Xysticus ephippiafus and Tetragnatha squamata;
the year of 2022 were Theridion octomaculatum, Oxyopes sertatus, Plexippus setipes and Clubiona
japonicola. Based on the results of the two years, the top four natural enemies closely related to the
number of Ectropis obliqua were Clubiona Japonicola, Xysticus ephippiafus, Plexippus setipes and
Tetragnatha squamat. There were some differences among the four natural enemies in the tea garden
during the two years. The number of pest population had a certain influence on the grey correlation
degree of the relationship between natural enemies and pest population, with the number of rainy days

had the greatest influence on the number of Colaspoides femoralis and Ectropis obliqua. The results

55545

could provide a reference for evaluating the natural enemies of the dominant species.

Key words: Colaspoides femoralis; Ectropis obliqua; grey correlation degree; path analysis
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F1 2021 FERABMHEMEREREXFTNMHELE
Table 1 Population numbers of the Colaspoides femoralis, Ectropis obliqua, and their natural enemies in 2021 (3k-304£75")

?: ﬁ{ii [E)ld% Y, Y, X, X, X Xy Xs X X5 X Xy Xio Xu
08-10 64 0 27 13 19 36 7 34 24 102 19 32 42
08-22 40 0 20 3 26 27 17 12 30 89 45 22 13
09-06 63 134 20 8 21 38 19 28 11 38 56 19 22
T 09-17 20 130 9 5 10 7 11 11 15 4 12 12 10
10-13 12 23 3 2 19 9 0 9 1 2 4 4
11-01 7 48 6 5 17 4 8 14 10 5 0 2 0
11-19 5 2 8 6 1 5 2 9 8 1
08-10 37 8 25 18 17 36 14 36 37 27 24 8
08-22 30 0 12 31 23 12 33 35 27 51 28 2 12
09-06 63 73 16 0 13 21 10 15 16 14 128 22 13
T, 09-17 20 113 12 0 15 6 5 15 10 14 23 7 14
10-13 12 22 3 1 12 12 11 11 9 9 29 10
11-01 7 13 7 3 12 3 7 33 7 7 20
11-19 0 11 4 0 3 3 3 7 0 3 7 2
08-10 36 0 24 14 27 26 8 31 18 57 20 20 21
08-22 28 0 29 3 34 18 20 40 22 26 43 25 16
09-06 89 144 18 4 24 27 9 17 14 22 23 0 19
Ts 09-17 13 76 19 10 15 7 15 15 19 22 11 0 18
10-13 16 46 1 15 15 9 14 9 11 16 0 6
11-01 34 22 0 10 5 6 40 4 4 17 0 5
11-19 3 13 5 5 6 3 0 17 1 2 3 2 1
08-10 30 0 30 0 25 27 23 29 15 60 20 26 24
08-22 24 0 38 3 40 23 19 38 29 59 33 25 6
09-06 28 63 25 2 17 19 9 23 19 23 57 0 18
T, 09-17 27 41 31 13 21 17 17 21 13 10 31 3 13
10-13 2 8 6 8 21 8 1 6 2 0 45 0 4
11-01 14 4 10 3 5 4 2 8 9 9 39 0 4
11-19 1 2 18 1 7 1 1 19 3 6 15 3 3
08-10 19 0 31 25 28 29 23 30 20 65 22 30 26
08-22 31 0 34 10 44 19 17 37 31 57 22 24 17
09-06 19 110 35 0 28 18 10 21 24 28 20 0 13
Ts 09-17 21 117 8 0 10 9 9 17 20 7 37 0 6
10-13 17 33 9 2 13 10 10 16 6 4 13 0 13
11-01 0 36 4 11 5 7 2 11 0 1 4 0 3
11-19 81 23 8 0 5 16 14 43 6 3 20 5 5
08-10 31 0 29 2 9 17 3 16 17 42 33 13 0
08-22 28 0 34 22 49 8 18 35 21 48 31 10 29
09-06 42 45 26 0 15 29 12 14 14 18 39 0 16
Ts 09-17 14 30 13 0 14 13 12 11 12 19 37 0 12
10-13 4 5 3 4 8 7 2 2 0 0 20 0 11
11-01 7 8 6 5 11 5 2 6 8 3 2 3
11-19 1 0 33 2 11 1 2 44 3 5 26 0

TE: Y- BBIEH M 2R, XSS5 XS 0 XSl /NRR s X~ BRI X e s X/ BRI
s Xo-RRRE AR X DR S Xo-RHEOHNER; X REBIR, X0 SREURNE; TR A5 ToER43; TSR TR T-#
TN P Vs o S S L N T

Note: Y,=Colaspoides femoralis; Y.—Ectropis obliqua; X,—Tetragnatha squamata; X,-Tetragnatha maxillosa; Xs—Erigonidium graminicolum;
Xa=Xysticus ephippiafus; Xs—Misumenops tricuspidatus; Xe—Theridion octomaculatum; X;—Clubiona japonicola; Xs—Clubiona reichlini; Xo—Oxyopes
sertatus; Xi—Plexippus paykulli; Xi—Plexippus setipes; Ti—Anji white tea; Tr—Longjing43; T:—Wuniuzao; T.—Nongkangzao; Ts—Huangshangdaye-

zhong; Te—Pingyangtezao. The same as below.
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Table 2 Population numbers of the Colaspoides femoralis, Ectropis obligua and their natural enemies in 2022 (3k-304%75")

fj :Xiizi ]E‘ff Y, Y. Xi Xz X5 Xy Xs Xs X5 Xs Xo Xio X
09-02 36 134 14 9 17 26 13 22 10 25 34 12 17
11-10 0 6 5 24 20 23 12 10 1 16 26 24 11
h 11-19 2 0 20 11 11 15 22 11 12 18 20 10 8
12-02 6 5 7 2 9 1 3 0 6 2 3 3 2
09-02 33 73 11 0 11 16 10 15 14 15 49 16 13
11-10 0 0 14 29 13 31 42 29 22 32 21 0 0
E 11-19 5 0 9 16 13 9 14 14 15 9 7 5
12-02 6 0 7 8 13 5 6 0 8 8 5 0 10
09-02 45 78 18 3 18 16 8 12 11 14 15 14 9
11-10 3 0 14 8 12 15 27 6 18 11 15 10 3
o 11-19 3 0 14 24 10 20 15 0 0 0 0 16 17
12-02 8 13 6 4 12 6 7 0 9 9 0 5 0
09-02 24 0 16 4 11 12 7 14 13 16 27 15 8
11-10 0 0 18 26 23 12 13 6 16 15 25 17 15
" 11-19 0 10 13 19 13 19 16 9 9 10 14 7
12-02 7 0 6 4 4 5 4 4 7 4 4 7 3
09-02 19 110 26 0 18 12 12 11 13 17 14 17 20
11-10 0 11 18 9 17 15 7 17 18 16 13 9
- 11-19 0 4 12 10 6 7 9 0 3 8 5 14 5
12-02 7 4 8 4 3 2 2 0 3 2 4 0 4
09-02 35 20 14 0 13 14 14 15 12 11 23 14 12
11-10 0 5 8 15 5 11 9 8 11 16 13 22 23
T 11-19 0 26 34 14 8 16 22 15 12 2 13 12
12-02 9 8 9 6 4 5 6 0 9 6 4 0 7
R3 20212022 FERMFEFRBEERDBHFHREXKEE
Table 3 Grey correlation degree values between natural enemies and Colaspoides femoralis in
various tea gardens in 2021 and 2022
TP i/ KL Natural enemies
Tea variety  Project X, X, X, Xs Xs Xq X; Xs Xo Xio Xu
2021 0.8376 0.7434 0.6823 0.8837 0.7206 0.8033 0.6880 0.6831 0.7187 0.8308 0.756 1
R 2 6 11 1 7 4 9 10 8 3 5
b 2022 0.7109 0.6239 0.7015 0.6654 0.6428 0.6972 0.7247 0.6746 0.6785 0.6491 0.7032
R 2 11 4 8 10 5 1 7 6 9 3
2021 0.8267 0.7222 0.8334 0.8547 0.8204 0.8223 0.8277 0.8399 0.8883 0.8460 0.7806
R 7 11 5 2 9 8 6 4 1 3 10
" 2022 0.7470 0.6762 0.7154 07391 0.7006 0.7108 0.7439 0.7292 08411 0.8726 0.8277
R 4 11 8 6 10 9 5 7 2 1 3
2021 0.7894 0.6980 0.8068 0.8333 0.7679 0.8204 0.7863 0.7844 0.8382 0.6718 0.8180
. R 6 10 5 2 9 3 7 8 1 11 4
a 2022 0.7409 0.6653 0.7422 0.7118 0.6859 0.8070 0.7153 0.7506 0.7358 0.7277  0.6393
R 4 10 3 8 9 1 7 2 5 6 11
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gR3
Sht R HiH K Natural enemies
Tea variety Project X, X, X, X, Xs X X, X Xo Xio Xu

2021 0.8064 0.6382 0.7190 0.8369 0.8124 0.7675 0.8336 0.7181 0.7298 0.6204 0.7912
. R 4 10 8 1 3 6 2 9 7 11 5
" 2022 07028 06117 0.6246 0.6799 0.6245 0.6973 0.7127 0.7018 0.7135 0.6892 0.6629
R 3 11 9 7 10 5 2 4 1 6 8

2021 07682 0.6841 0.7779 0.8273 0.8489 0.8732 0.7830 0.7343 0.8390 0.6951 0.7857

R 8 11 7 4 2 1 6 9 3 10 5

* 2022 0.8264 0.6123 0.8246 0.6896 0.6896 0.8340 0.7374 0.7161 0.7423 0.7079 0.860 4
R 3 11 4 10 9 2 6 7 5 8 1

2021 0.7944 07454 0.8307 0.8575 0.8677 0.7960 0.8502 0.8150 0.7793 0.7476 0.854 1
R 8 11 5 2 1 7 4 6 9 10 3

o 2022 07258 0.6317 0.7368 0.7492 0.7274 0.6755 0.7417 0.7067 0.8110 0.6598 0.7029
R 6 11 4 2 5 9 3 7 1 10 8
PN 57 124 73 53 84 60 58 80 49 88 66
R 3 11 7 2 9 5 4 8 1 10 6

te RS SRS RuchE SRR, FH.

Note: R-Ranking; X;-Total ranking; Rsi—Ranking total ranking. The same as below.

1<toos, RWZEFEALH o [Fi] — 4473 AN ] 2% el 1) 5 H R e e X0y 22
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F AR B EMEIH AR AT I, FIEY/NT Foos, BRI

x4 BREEERGEHRAMBELEERNATESTERERESNER
Table 4 Results of ANOVA and NREO for the differences in the population size of Colaspoides femoralis among tea gardens

2021 4 20224
S i i i i
’ F value Average 3% 1% F value Average 3% 1%

T Fm(os‘jggfz i 294286 a A FU_OS(OS'}](?):O& 6 11.000 0 a A

T 24.1429 a A 11.000 0 a A

T 31.2857 a A 14.750 0 a A

T 18.000 0 a A 8.0000 a A

T 26.857 1 a A 8.2500 a A

T 18.1429 a A 11.750 0 a A
R RS A s bl () A R R 22 S AN B % P K €8 S HK BE T A (] — 4 B 0 5 oK
22 KXEEFREHEXRSH OIS, 25 ROMETE 2021 450 OC &R B o B DI AT

221 BHEFEREEERBK T, AYRE LA VU, R BRI ARG Bk . R E Bk | R fE A

B S RO S LR B RO R B WROREES I s E 2022 AFHCE 5 R de s DI ET Y
FREE, XF2021~2022 4F 3 U ORI R IERCR S ALREUR O /s BRIE Ik . BISUM R . SR80 1R
PEPEA TR EE A M (L3 5) o FVRE A SR . 2% ROME 7R 3 R 4 [|) A — oA R4
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Table 5 Grey correlation degree values between natural enemies and Ectropis obliqua in various tea gardens in 2021 and 2022

PSR i H K Natural enemies
Tea variety Project X, X, X, X, X, X, X, Xs X, Xo X,
2021 08149 0.7903 0.6500 0.6676 0.7690 0.7667 08210 0.6569 0.6598 0.8151 0.6970
R 3 4 11 8 5 6 1 10 9 2 7
" 2022 0.6964 0.6716 0.6779 0.7155 0.6853 0.7444 07116 0.7293 0.7294 0.6809 0.7390
R 7 11 10 5 8 1 6 4 3 9 2
2021 08682 0.6636 0.8355 0.8214 08034 0.7873 0.8324 0.8792 0.8150 0.8322 0.8833
R 3 11 4 7 9 10 5 2 8 6 1
" 2022 0.7080 0.6514 0.6926 0.7208 0.6925 0.7533 0.7032 0.7012 0.8080 0.8622 0.7770
R 6 11 9 5 10 4 7 8 2 1 3
2021 08165 0.6030 0.7924 0.8494 0.7072 0.6408 0.7898 0.8429 0.7437 08177 0.756 1
R 4 11 5 1 9 10 6 2 8 3 7
" 2022 07262 0.6600 0.7302 0.7017 0.6766 08080 0.7403 0.7697 0.7513 0.7149  0.680 1
R 6 11 5 8 10 1 4 2 3 7 9
2021 08145 0.7138 0.7555 0.8768 08056 0.7740 0.8239 0.7838 0.6995 0.8685 0.7512
R 4 10 8 1 5 7 3 6 11 2 9
" 2022 0 0 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0 0 0 0
2021 08764 0.6971 0.8768 0.8629 0.8353 08247 09492 0.8533 0909 0.8845 0.8940
R 6 11 5 7 9 10 1 8 2 4 3
" 2022 07721 0.6584 0.7922 0.7451 0.7407 08173 0.7636 0.7622 0.7535 0.7435 0.8008
R 4 11 3 8 10 1 5 6 7 9 2
2021 07750 05831 0.7691 09217 0.8982 0.7265 0.8527 0.8593 0.7946 0.8326 0.8807
R 8 11 9 1 2 10 5 4 7 6 3
E 2022 07326 0.6211 0.7485 0.7439 0.7345 0.6920 0.7391 0.6886 0.8337 0.6383 0.6776
R 6 11 2 3 5 7 4 8 1 10 9
o 57 113 71 54 82 67 47 60 61 59 55
Rsr 4 11 9 2 10 8 1 6 7 5 3
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Table 6 Results of ANOVA and NREO for the differences in the popul ition size of Ectropis obligua among tea gardens

20214 20224
LR i HiE FiH i
Tea variety | 5% 1% ) 5% 1%
F value Average F value Average
1.204 0 0.4340
T, Food5.36)=2.48 68.400 0 a Food5.18)=2.77 36.250 0 a A
T, 46.400 0 a A 18.2500 a A
Ts 60.200 0 a A 22.750 0 a A
T, 23.600 0 a A 0 a A
Ts 63.800 0 a A 29.500 0 a A
Ts 17.600 0 a A 8.2500 a A
23 SEEFHENERBENZI BB R Y5 28 ROBBEAE 7S A il A 25 el 4%
AW FEAE ] — ] [ B e i A e 4R ] RO o AR By Ay, i, 172

AORPRERC . S AP RO A8, 9. 10 A/
KRG T

Al AR KRB B AR Q. Qo QufFilAR
o3t AR ILEES.

xR7 HMEHRMBHSHSIEEE
Table 7 Climatic data affecting the number of pest populations
I Lot H i (c) SR CC) R R (d)
Year Period Monthly maximum temperature Average temperature Rainfall days
8 H 35 30 8
2021 9H 35 29 2
10H 34 21 5
8 H 40 34 2
2022 9IH 36 28 1
101 39 21 4
*8 AHMEAMEHRERAETHEHESSKAFEESN
Table 8 Path analysis of the mean number and meteorological factors of two types of
chewing pests during the investigation period
»i ¥
Azt LRSS —— EEEES S —

Independent variable Simple correlation

Path coefficient

Simple correlation .
P Path coefficient

coefficient coefficient
QO -0.199 0 -0.028 0 -0.161 0 -0.020 0
Q. 0.3740 0.5830 0.463 0 0.666 0
Qs 0.8050 0.9230 0.762 0 0.9010
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FRRAE: SRR RS R BRI AR RS 19+

34 AAS RN v Fly, B BRI, A RER R
By HEERER, AFRRZ, ARk&ikR
JE R B HAE g5/ o e ABEA A JB 1) 45 4F B2 A
B A, BV b 2022 4F A R RS B
BT 2021 4F . X AT AES 2021 4F 8 F B R ECA
K, FEMIRELS d A IRl 2, B4 H
foe AR A, AR T E R A A,
20224FH TR, AH B ZEP A H &R
38 CLLE, B HESFHIEE 34 °C, Rk
40 °C, BEFEANL D, RRSLi T 5 R
AR KT, PEORKAZE B0 R ] B o
B> T RTPIAE
3 i #®

R AR G R M K 8 DG HR B 3ROR K
HHBRFERESE SR ERE IR, Al
PR AP R M K O CIR R B r A5, W]
DR KR R E r AP 5 — D FRRBH RS
minmin | y'=x' | F maxmax | y'=x' | Mk, 4y
F minmin | y'—x' | Mlpmaxmax | y'=x' | HHE, bk
W maxmax | y=x' | NEE. ME—AE A4 BE R
| y'=a'|, AIRE A2 y R, RIRRE BN, 2
Zeu' MR, RIKRE- MR, ARG, y2&HRE
g, AR R R T REBAAEGE I 2% ', il
JRA S Z A FAR T B AR AT

6 A s bl H AR 3 LA R BII A —E 22 5%,
e Ak b HirE MR 2ZESA X, Wil
Mr,  FBR T B Rh R £ 5 9 2 0 1] [ 1 X A
K, ZEbE v B AR E R EOE A 1B A SO R 117
Hoftl R FBdL IR H bR d . B L SR 0T 58 2 B,
20~30 “CIE A A R A AU 01 . JAl S 4 A
KEF™, EEEEV LM, 7E25H 30 Chfik
T A8 W S £ 0 45 RO Yl BB D B, gk
DURS SIS, 91 R 48 2R el R e 1 20 “CA A i
FOR H R4, b 18 "CH Y 3Pk ) 1] 4 % A K LA
M BRRPARAENS A, BT AR AR, R AR ST
R, AR ZRE A —Fh KRS HARHE B R @K
PR RO A — & 225, SAFEZRE HiR#E
BRI AN R BRI AR A O

4 & #
I PR 6 e R E W 5 4 7 5 IG5

2021~2022 4 6 Flr 4% el Bk 4 2= KB PRI 2 1 3
H R v T e FE RIS RO b Y K (DG I B
AT R, 5 ERIEM R E R %Y
PRI DO 57 R B U RSl ke . BT A R g |
SUH W FORE A Bk A RERCR FOCRETIR
HIPUAL R SR IR R Bk . B AR bk . k4
g PR AN S0 1 s 5 I YA R B e A R b R4
JERIA —EZE 5.
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