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Assessment of the dominant species of natural enemies of the smaller green leathop-

per Empoasca vitis in the tea garden in Anhui Province
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Abstract: In order to define the dynamics of the relationships between the natural enemies and smaller
green leathopper Empoasca vitis, their relationships between natural enemies and E. vitis in number,
time and space were studied by using grey relational degree method and ecological niche method. The
differences in the natural enemies between the species of tea tree varieties and years were analyzed.
The first three natural enemies closely related with E. vitis included Tetragnatha maxillosa and Clubio-
na japonicola in Wuniuzao and Baihaozao tea gardens in 2015. The total closeness index of 7. maxillo-
sa and C. japonicola in two tea gardens were 5.493 and 5.784, respectively. The natural enemies 7her-
idion octomaculatum and C. japonicola were also observed in 2016. The total closeness index of Th.
octomaculatum and C. japonicola were 5.296 and 5.448, respectively. Compared with 2015 and 2016,
the first three natural enemies in Wuniuzao tea garden included C. japonicola. The first three natural
enemies included 7. maxillosa and C. japonicola in Baihaozao. The results indicated that the first three
natural enemies closely related with the Empoasca vitis were C. japonicola, T. maxillosa and Th. oc-
tomaculatum.
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Table 1 Correlation between two types of natural enemies in tea gardens and Empoasca vitis in quantity, space and time in 2015

T Quantity

75 ] Space A 1] Time

i OAERSE AR SRS TR RS 1R

Species Wuniuzao tea Baihaozao tea  Wuniuzao  Baihaozao tea Wuniuzao tea Baihaozao

garden garden tea garden garden garden tea garden
W W T squamata 0.475 0.353 0.699 0.866 0.884 0.764
HERE B W T maxillosa 0.768 0.644 0.648 0.897 0.864 0.804
JNFEBRIEWE Th. octomaculatum 0.325 0.385 0.729 0.849 0.788 0.784
FRAE Bk C. japonicola 0.901 0.718 0.716 0.778 0.898 0.842
AOHIAR N. theisi 0.669 0.495 0.731 0.808 0.831 0.788
=R M. tricuspidatus 0.227 0.259 0.675 0.736 0.776 0.755
FER/NBR H. graminicola 0.587 0.394 0.784 0.768 0.845 0.767
B O. sertatus 0.333 0.559 0.713 0.705 0.797 0.818
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Table 2 The theoretical semivariogram parameters of Empoasca vitis and its natural enemies in two tea gardens in 2015

X%l Tea Yy H 1Y iR AR ER | KM Tea Yy H 1 R AR JUER
garden Species  Date Model Range %D’ garden Species Date Model Range %(D?
oA (RIR/NgE 7-04  BRJE Spherical  4.757  0.843 [[q==H (BIR/NGE 7-04 BRJE Spherical 7.544 0.847
Wuniuzao M- 7-19 BRJE Spherical 11.28 0.714 |Baihaozao FTWAE. vitis  7-19 ¥KJE Spherical 6.363  0.535
E. vitis 8-02 FKJ¥ Spherical 7.205 0.895 9-13  BRJE Spherical 8.036 0.979
9-13 BRJE Spherical 4.268 0.788 9-26 FEKFE Spherical 4.856 0.547

9-26 BRIE Spherical 5.995 0.483 10-11 ERFE Spherical 5.865 0.893

LMY 7-04  BRIE Spherical  5.869  0.904 LW 7-04 BRI Spherical 5.126  0.901
I squamata  7-19 R Spherical 2.257  0.903 I squamata  7-19 ERJE Spherical 5.125 0.739
8-02 EKJE Spherical 3.865 0.906 8-02 EKJE Spherical 7.214  0.655

9-13 ERJE Spherical 4.956 0.319 9-13 FKJE Spherical 4.267 0.799

9-26 BKJE Spherical 3.896  0.987 10-11  ¥KJE Spherical 6.052 0.870

HEWE W 7-04 ERJE Spherical 5.960 0.913 HENE 1 7-04 ¥R Spherical 7.676 0.938
T maxillosa  7-19 BRIE Spherical 4.870 0.789 T maxillosa  7-19 ERJE Spherical 5.604 0.763
8-02 EKFE Spherical 2.375 0.948 8-02 ERKFE Spherical 6.069 0.666

9-13 BRI Spherical 5.869 0.816 9-13 EKJE Spherical 4.754 0.858

9-26 BRIE Spherical 6.284 0.784 10-11  ERFE Spherical 5.235 0.776
J\BEERIE L 7-04  BRIE Spherical  5.126  0.913 J\BEERIEE  7-04 BRIE Spherical 6.751 0.792
Th. octoma-  7-19 $KJ& Spherical 8.015 0.987 Th. octoma- 719 BKJE Spherical 5.925 0.888
culatum 8-02 BKJE Spherical  0.000 0.000 culatum 8-02 ERJE Spherical 5.932 0.812
9-13  BKJE Spherical 7.317  0.801 9-13  3KJE Spherical 4.865 0.945

9-26 BRIE Spherical 4.195 0.928 10-11 BRIE Spherical 7.403 0.484

FAEHE  7-04 $KJE Spherical 4.009  0.859 R Sk 7-04 EKFE Spherical 6.854 0.678
C. japonicola 7-19 BRI Spherical 3.869 0.723 C. japonicola 7-19 $KJE Spherical 7.528 0.816
8-02 EKJE Spherical 4.869 0.925 8-02 EKJE Spherical 5.862 0.893

9-13 #RJE Spherical 10.870 0.721 9-13 ERJE Spherical 8.183 0.974

9-26 BKJE Spherical  5.968 0.934 10-11 ¥KJE Spherical  6.343  0.667

25 ET Rk 7-04  BRIE Spherical 7254  0.594 25k 7-04  BRIE Spherical  5.963  0.901
N. theisi 7-19  BRJE Spherical 6.160  0.729 N. theisi 7-19  ERJE Spherical 6.336  0.489
8-02 EKJE Spherical 5.869 0.482 8-02 EKJFE Spherical 5.861 0.739

9-13 BRIE Spherical 6.268 0.822 9-13 ERKFE Spherical 6.687 0.821

9-26 BRI Spherical 7.676 0.677 10-11  EKFE Spherical 5.235 0.740

=AML 7-04 BRIE Spherical  6.875  0.929 —SAEMEk 7-04 3KJP Spherical 7.257 0.768
M. tricuspi-  7-19  ERJE Spherical 5.124 0.781 M. ricuspi-  7-19 BRJE Spherical 7.361 0.799
datus 8-02 BKJE Spherical 6.064 0.916 datus 8-02 ERJE Spherical 5.091 0.640
9-13  EKJ¥ Spherical 0.000 0.000 9-13  BRJE Spherical 8.000 0.840

9-26 BKJE Spherical  5.524  0.615 10-11  BRJE Spherical 4.126 0.759

FAl/NRBR  7-04  BRIY Spherical  3.959  0.785 /NI 7-04  BKJE Spherical  9.995  0.965
H. gramini- — 7.19 ERJE Spherical 6.493  0.759 H. gramini-  7-19 ERFE Spherical 6.357 0.815
cola 8-02 ERJY Spherical 8.125  0.909 cola 8-02 ERJE Spherical 7.559 0.493
9-13  EKJE Spherical 7.258 0.536 9-13  BRJE Spherical 5.958 0.601

9-26 BKJE Spherical 6.212  0.828 10-11 BRI Spherical  1.948  0.439

BHEOfiE  7-04 BRIE Spherical  9.023  0.853 RHEU R 7-04 BRI Spherical 7.124  0.819
O. sertatus  7-19 ¥KJE Spherical 8.241  0.992 O. sertatus  7-19 BRI Spherical 5.490 0.515
8-02 FKJE Spherical 7.124 0.802 9-13  BRJE Spherical 6.127 0.886

9-13 BRJE Spherical 8.526 0.993 9-26 EKFE Spherical 10.619 0.914

9-26 BRIE Spherical 4.125 0.755 10-11  ERFE Spherical 3.966 0.954
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Table 3 Closeness indices between two types of natural enemies in tea gardens and Empoasca vitis in quantity, time and space in 2015

LA L el H R 2 F 4 el 22 Al

Yy Wuniuzao tea garden Baihaozao tea garden Sum of two

Species g asim) AR AU Bk s BRSO types of tea
Quantity Space  Time  Total Quantity Space Time  Total garden
WA 1Y T squamata 0.528 0.892 0907 2327 0492 0969 0908 2.369 4.696
HENE I WY T maxillosa 0.853 0.826 0962 2.641 0.897 1.000 0.955 2.852 5.493
J\BEERIE W Th. octomaculatum 0361 0929 0878 2168 0537 0949 0932 2418 4.586
K HLk C japonicola 1.000 0913  1.000 2913 1.000  0.871 1.000 2.871 5.784
AR N. theisi 0.744 0931 0925 2600  0.689 0.904 0.936 2.529 5.129
ZRACIER M. tricuspidatus 0253 0.861 0.864 1978 0361 0.827 0.897 2.085 4.063
Eia)/NRWR H. graminicola 0.652 1.000 0941 2593 0549 0.859 0.912 2.320 4913
Bk O. sertatus 0369 0.909 0.888 2.193 0.777 0.790 0972 2.539 4.732

F I HERR 0\ BERR IR R R SRR S T R
Wk =R R )N SRRSO R 3 8 FK

2.3 2016 5 2 Fh & EERAR /NI B RO L BB Fh R EL
2016 4F 5 A FLEC el v A 2195 112 8l 85 i, 4t

225473k 47)@ 17 H 548 . HrpRE2eE 11 6573k,
3780, 5r)E 8 H 26 B, HrP IR /N1 5 046 3k
T RE 40P, 250023k, 508 8 H 20F1;20164F
22 s bl o A 21 B sl 72, 319 249 3%,
sviE 21 H 538, HrpiEE2eH 418 800 3%, H:31 5,
51)E 9 H 23 B, H i iR /N et i 1093 Sk s dli 2
KE31FP, 260453k, 73)m 6 H 16 8L, ZRG HHLEL,
2 Fh 2% el il B S R AR R BORE F 110 3k 14 B 4

FAE 2 FPAS Bl Hh A A BB A AR I R R R
1) 80.82%~87.78% , JE A B MBI F 14
24 2016 EXBAEHE. . TH KiE EHXR

W 2 P25 el 8 b K AR /N it LA 48 o G
2 ST B AT a0 0, 45 S R, 2016 SR e K
= S ER AR /NG i R €, SR i R K ) K, T
Ly Ap R Bl PO R A B 7 2 Akl rho2 A\ B
BRI , SCHRIE R 43151 0.889 F10.861 (4 4)
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Table 4 Correlation between two types of natural enemies in tea gardens and Empoasca vitis in quantity, space and time in 2016

% Quantity %3 [H] Space s E] Time
Yk OERSSRE PEERAR SRS CEERAR SRR (R R

Species Wuniuzao Baihaozao Wauniuzao Baihaozao Wauniuzao Baihaozao

tea garden tea garden tea garden tea garden tea garden tea garden
WSS 1Y T squamata 0.762 0.823 0.679 0.636 0.434 0.566
HEWE 4 I T maxillosa 0.789 0.842 0.644 0.662 0.616 0.633
J\BEERE K Th. octomaculatum 0.774 0.861 0.868 0.852 0.516 0.599
FAE B C. japonicola 0.889 0.839 0.605 0.661 0.931 0.689
HREFIRLE N. theisi 0.771 0.818 0.742 0.677 0.539 0.382
ZRIEIEWR M. tricuspidatus 0.758 0.812 0.667 0.786 0.379 0.314
B[/ NBYE H. graminicola 0.795 0.812 0.813 0.561 0.517 0.539
BHEUk O. sertatus 0.755 0.774 0.751 0.619 0.484 0.257
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Table 5 The theoretical semivariogram parameters of Empoasca vitis and its natural enemies in two tea garden in 2016

%< Tea Ykh H i R AR RER| Al Tea Yrkh H R AR RIE &
garden Species Date Model Range %t D*| garden Species Date Model Range %D

LA RN 7-14  EKJE Spherical 3.987 0.872 |FHZF  (RIR/Nat 6-29 BRIE Spherical 5.726 0.847
Wuniuzao MR 8-13  EKJE Spherical 6.090  0.865 |p.:po0 . o i 7-14 ERIE Spherical 5.503 0.535
E. vitis 8-28 BRJY Spherical 5.867 0.559 E. vitis 10-10 BRJE Spherical 4.125 0.979

9-25 ¥KJE Spherical 3.588 0.857
10-10  BRJE Spherical 6.843 0.883
23 1 s 7-14  BRJE Spherical 5.964 0.856
T, squamata 8-13  BKJ¥ Spherical 4.856 0.870
8-28 EKJE Spherical 4.862 0.661
9-25  BRIE Spherical 5.367 0.826
10-10  BRIE Spherical 4.869 0.809
HE 1 g 7-14  FRJE Spherical 7.408 0.960
T. maxillosa 8-13  BKJ¥ Spherical 5.258 0.916
8-28 EKJE Spherical 5.263 0.872
9-25  BRIE Spherical 6.148  0.857
10-10  BRJE Spherical 5.128 0.401
J\BEERIERE  7-14  BRIE Spherical 5.117  0.891
Th. octoma- 8-13  BKJ¥ Spherical 6.758 0.470
culatum 8-28 FRKJ¥ Spherical 6.403 0.511
9-25  BRIE Spherical 5.050 0.261
10-10  ERJE Spherical 6.922 0.541
kA Sk 7-14 BRI Spherical 6.724 0.504
C. japonicola ~ 8-13  3KJ¥ Spherical 2.246 0.970
8-28 EKJE Spherical 8.955 0.694
9-25 BRIE Spherical 5.649 0.875
10-10  3RJE Spherical 5.864 0.806
REFFEY  7-14  BRIE Spherical 2.395 0.979
N. theisi 8-13  BKI¥ Spherical 5.129 0.894
8-28 BRI Spherical 5.237 0.754
9-25  BRIE Spherical 3.867 0.895
10-10  ERJE Spherical 3.624  0.904
=AvMEYR  7-14  BRJE Spherical 7.125  0.746
M. tricuspi- 8-13  BKJ¥ Spherical 5.553  0.623
datus 8-28 FRKJE Spherical 6.538 0.945
9-25  BRI¥ Spherical 8.670 0.866
10-10  ¥KJE Spherical 7.244 0.807
(] /N PRk 7-14 BRI Spherical 5.125 0.791
H. graminicola 8-13  ¥KJE Spherical 8.690 0.717
8-28  EKJE Spherical 8.000 0.697
9-25 BRI Spherical 5.126 0.615
10-10  BRKJE Spherical 5.870  0.426
Bk 7-14  EKJE Spherical 8.125 0.974
O. sertatus 8-13 ERJE Spherical 8.915 0.884
8-28  EKJE Spherical 12.523  0.757
9-25  BRIE Spherical 8.125 0.732
10-10  BRJE Spherical 9.080  0.940

11-02 BRJE Spherical 5.128 0.822
11-19 BRI Spherical 5.865 0.425
i 50 1 6-29 BRI Spherical 8.808 0.901
T squamata  7-14 ¥KJE Spherical 9.297 0.740
10-10 ERFE Spherical 5.884 0.655
11-02 BRJE Spherical 4.267 0.954
11-19 BRIE Spherical 6.052 0.756
HERE 1 g 6-29 BRI Spherical 8.733 0.938
T maxillosa ~ 7-14 ERJE Spherical 5.865 0.763
10-10 BRI Spherical 5.754 0.666
11-02 FRJE Spherical 4.754 0.974
11-19 BRIE Spherical 5.235 0.703
JNBEERIERE 629 EKIE Spherical 6.729 0.792
Th. octoma- 7-14 EKJE Spherical 6.854 0.888
culatum 10-10 BRIE Spherical 4.752 0.812
11-02 BRIE Spherical 4.865 0.647
11-19 ERJE Spherical 7.403 0.647
A gk 6-29 EKIE Spherical 5.125 0.679
C. japonicola  7-14 ¥KJ¥ Spherical 6.372 0.816
10-10 ERFE Spherical 6.725 0.893
11-02 BRIE Spherical 8.183 0.899
11-19 EKJE Spherical 6.343 0.901
OB 6-29 ERJE Spherical 8.132 0.900
N. theisi 7-14 EKJE Spherical 4.869 0.489
10-10 BRIE Spherical 5.128 0.739
11-02 BRI Spherical 6.687 0.777
11-19 BRIE Spherical 5.235 0.901
“OACMERR  6-29 BRJE Spherical 6.497 0.435
M. tricuspi- 7-14 ERIE Spherical 9.448 0.940
datus 10-10 ERJE Spherical 6.773 0.741
11-02 BRI Spherical 7.126 0.690
11-19 ERJE Spherical 8.409 0.942
FE)/NBIE  6-29 ERIE Spherical 4.083 0.858
H. graminicola 7-14 ¥KJ¥ Spherical 5.769 0.752
10-10 ERFE Spherical 8.086 0.911
11-02 BRI Spherical 8.403 0.709
11-19 ERKJE Spherical 5.874 0.872
R 6-29 BRJE Spherical 3.957 0.843
O. sertatus 7-14 EKJE Spherical 7.125 0.804
10-10 ERFE Spherical 7.129 0.890
11-02 BRI Spherical 4.648 0.877
11-19 ERKJE Spherical 5.856 0.739
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Table 6 Closeness between two types of natural enemies in tea gardens and Empoasca vitis in quantity, time and space in 2016

L FZ 2k 2 P4l 2 Al

Wy Wuniuzao tea garden Baihaozao tea garden Sum of two

Species Bk oasml o mEE BRI Kok sl mbE] fOfn typesoftea
Quantity Space Time Total Quantity Space  Time Total garden
S I T squamata 0.857 0784 0466 2.107 0957 0.746 0.822  2.525 4.632
HERE I T maxillosa 0.889 0743 0.662 2294 0979 0.777 0919 2675 4.969
J\BEERIZ WK Th. octomaculatum 0.871  1.000 0.554 2425 1.000  1.000 0871 2871 5.296
FREHLIR C. japonicola 1.000  0.697 1.000 2.697 0.976  0.775 1.000  2.751 5.448
IREOHIRW N. theisi 0.867  0.855 0.580 2302 0951 0795 0.555  2.301 4.603
=RAIEYR M. tricuspidatus 0.853  0.769 0408 2.030 0944 0923 0456  2.323 4353
LA /NBYL H. graminicola 0.895 0937 0.556 2388  0.944 0.658 0782  2.384 4772
RSOk O. sertatus 0.849  0.865 0.519 2233 0900 0.727 0373  2.000 4.233
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