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Relationships between the tea thrips and the predatory natural
enemies in Hefei, Anhui province
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Abstract The quantity, time and spatial patterns of the tea thrips and the natural enemies were investigated by
grey system analysis, ccological niche analysis in ‘Baihaozao” and ‘ Wuniuzao’ tea gardens in Hefei of Anhui prov-
ince in 2015 and 2016. According to the sum of the closeness index of the relationship between natural enemies and
thrips, the dominant natural enemies of thrips were judged. The results indicated that the top four natural enemies
of thrips in ‘Baihaozao’ tea gardens over the two years were Theridion octomaculatum (10.890 1), Tetragnatha
maxillosa (9.8740), T. squamata (9.1478) and Neoscona Theisi (8.552 2). The top four natural enemies of
thrips in ‘Wuniuzao’ tea gardens over the two years were T. octomaculatum (11.347 8), T. Maxillosa (9.634 4),
Harmonia axyridis (9.627 0) and T. squamata (9.507 3). The comprehensive analysis showed that three of the
top four natural enemies of the thrips were the same in ‘Baihaozao’ and ‘ Wuniuzao’ tea gardens in 2015 and
2016; the first and second were T. octomaculatum and T. maxillosa, followed by T. squamata. The thrips in
the two tea gardens both had aggregated distribution during the peak period of the two years, due to thrips them-
selves or an environmental factor. This analysis is a good way to judge the dominant natural enemies of the pests.
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Table 1 Dynamic of thrips and their natural enemies in ‘Baihaozao’ tea garden in 2015
Hi/HA-H TR /3K » (30 #£77) ! Population size

Date Y X1 X2 X3 X4 X5 X6 X7 X8
03-28 1 273 119 15 80 59 5 33 8
04-11 1 187 85 1 54 12 8 26 2
04 -26 %) 117 82 14 33 14 9 31 7
05-10 0 80 58 25 8 2 11 13 5
05-24 0 69 48 21 13 9) 15 36 1
06 -08 0 79 60 9 7 36 25 34 3
06 - 20 8 55 102 15 6 19 28 19 10
07 - 04 12 49 141 9 14 16 48 26 13
07-19 25 82 118 7 10 5 35 21 12
08 -02 6 32 50 ® 6 10 49 20 0
08-16 35 8 36 4 6 5 43 8 0
08 =30 37 7 30 0 2 4 53 12 6
09-13 49 24 35 6 3 12 70 6 S
09 - 26 101 16 49 6 12 23 57 9 7
10-11 51 62 61 4 10 104 37 12 19
10 - 28 225 138 142 6 41 140 36 19 44
11-14 390 136 141 2 9 120 6 21 4

D Y: #ijh; X1 S20E b X2 M0, X3 BE/NES; X4. =580k, X5. \BEERIELE; X6. B8 ik, X7 RapiEbk; X8. 7

@i, TE.

Y: Thrips; X1: Tetragnatha squamata ; X2: Tetragnatha maxillosa; X3: Erigonidium graminicolum ; X4: Misumenops tricuspidatus ;

X5: Theridion octomaculatum ; X6: Clubiona japonicola; X7: Neoscona theisi ; X8: Harmonia axyridis. The same below.
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Table 2 Dynamic of thrips and their natural enemies in ‘Baihaozao’ tea garden in 2016
Hi/H-H FpREE R /3 « (30 #£J7) ! Population size
Date Y X1 X2 X3 X4 X5 X6 X7 X8
03-27 34 149 140 20 52 86 3 27 7
04-11 36 61 88 9 90 14 12 19 11
04 -28 22 49 72 7 35 12 13 49 24
05-12 27 63 47 29) 13 20 25 46 12
05-30 28 58 90 31 12 25) 19 57 4
06 - 14 90 43 91 22 1 28 26 33 5
06 - 29 146 62 169 17 19 38 39 25 17
07-14 99 114 165 30 14 26 58 21 4
07 -29 98 23 100 10 6 18 29 17 0
08-13 31 12 31 3 2 5 24 7 0
08 -28 12 6 33 9 3 6 11 13 6
09-12 26 8 19 2 1 7 13 5 2
09 - 25 53 24 36 3 3 25 32 17 11
10-10 43 36 55 7 4 110 24 16 3
11-02 193 47 101 7 17 248 26 23 1
11-19 524 40 150 10 25 187 7 27 4
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Table 3 Correlation degree of the amounts of thrips and their natural enemies in ‘Baihaozao’ tea garden
Elil?lo% iﬁcﬁ X1 X2 X3 X4 X5 X6 X7 X8
44 All year 2015 0.828 1 0. 846 4 0. 816 0 0.837 0 0. 890 9 0. 857 9 0.821 9 0. 869 8
2016 0.853 1 0.891 3 0. 846 1 0.832 8 0.879 3 0. 869 0 0. 856 3 0. 820 5
=& H Peak day 2015 0.948 3 0.932 0 0. 893 6 0. 880 6 0.942 6 0. 881 2 0.894 3 0. 886 4
2016 0.891 9 0.909 3 0. 833 6 0. 839 4 0. 904 5 0.801 8 0. 895 4 0. 809 8
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Table 4 Temporal and spatial niche overlap index and proportional similarity of thrips and

their natural enemies in ‘Baihaozao’ tea garden

,6';( o G HH X1 X2 X3 X4 X5 X6 X7 X8
Type Year Item
5§ 8] Time 2015 H 0. 455 4 0.618 3 0.180 8 0.262 8 0.820 1 0.374 7 0.376 4 0.551 4
M 0.412 4 0.523 1 0.165 0 0.253 8 0.799 5 0.326 5 0.316 8 0.539 3
2016 H 0. 476 6 0.732 4 0. 466 8 0.461 9 0.799 4 0. 496 4 0.528 1 0. 350 1
M 0. 459 4 0.685 8 0.453 3 0.462 7 0.802 8 0.468 8 0.497 7 0.353 5
22| Space 2015 H 0.736 2 0.558 8 0.264 5 0.2351 0.661 3 0.232 4 0.276 3 0.298 3
M 0.791 8 0. 600 5 1.532 5 0. 861 5 0.714 7 0.432 1 0. 390 2 1.221 8
2016 H 0.642 2 0.746 1 0. 487 0 0.327 5 0.722 3 0. 287 9 0. 800 7 0.244 9
M 0.876 5 0.8251 1.097 7 0.370 0 0.786 7 1. 078 9 1.183 9 1.213 8
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Table 5 Closeness index of quantitative, temporal and spatial relationships between the thrips and

their predator natural enemies in ‘Baihaozao’ tea garden

/i:e{f:’ ?tﬁ\elrﬂn X1 X2 X3 X4 X5 X6 X7 X8

2015 Ay 0.929 5 0. 950 1 0.915 9 0.939 5 1. 000 0 0.963 0 0.922 6 0.976 3
A; 1. 000 O 0.982 8 0.942 3 0.928 6 0.994 0 0.929 2 0.943 1 0.934 7
B 0. 555 3 0.753 9 0. 220 5 0. 320 4 1. 000 0 0. 456 9 0.459 0 0.672 4
B, 0.515 8 0. 654 3 0. 206 4 0.317 4 1. 000 0 0.408 4 0.396 2 0.674 5
C 1. 000 0 0.759 0 0.359 3 0.319 3 0.898 3 0.3157 0.375 3 0.405 2
Cs 0.516 7 0.391 8 1. 000 0 0.562 2 0. 466 4 0.282 0 0. 254 6 0.797 3
) 4.517 3 4.491 9 3.644 4 3.387 4 5.358 7 3.355 2 3.350 8 4. 460 4
K Order 2 3 5 6 1 7 8 4
Ay 0.957 1 1. 000 0 0.949 3 0.934 4 0.986 5 0.975 0 0.960 7 0.920 6

2016 A; 0. 980 9 1. 000 O 0.916 7 0.923 1 0.994 7 0.881 8 0.984 7 0. 890 6
B 0.596 2 0.916 2 0.583 9 0.577 8 1. 000 0 0.621 0 0. 660 6 0.438 0
B 0.572 2 0. 854 3 0.564 6 0.576 4 1. 000 0 0.584 0 0.620 0 0.440 3
C 0.802 0 0.931 8 0. 608 2 0.409 0 0.902 1 0. 359 6 1.000 0 0.305 9
Cy 0.722 1 0.679 8 0.904 3 0.304 8 0.648 1 0. 888 9 0.975 4 1. 000 0
) 4. 630 5 5.382 1 4.527 0 3.725 5 5.531 4 4.310 3 5.201 4 3.995 4
K Order 4 2 5 8 1 6 3 7

L PIAE I 2 Y48 B =2 A
Sum Sum of the closeness 9.147 8 9.874 0 8.171 4 7.112 9
index in two years

R Order 3 2 6 8 1 7 4 5
D Ar: S ERSCHREZ DI EG Az @06 B AR BRSO DIE % By WA S A BB IR B S VIR 20 Be - ) A2 25467
MR BABEIREG Co: SRSV ESBEEREIREG G S RAESMAURERETHRL. TH.

Ay : Closeness index of the correlation degree in the whole year; As: Closeness index of the correlation degree in the number during peak

—_
o

. 890 1 7.665 5 8.552 2 8.455 8

days; Bi: Closeness index of temporal niche overlap index; B : Closeness index of temporal niche similarity coefficient; Ci;: Closeness in-
dex of spatial niche overlap index; C;: Closeness index of spatial niche similarity coefficient. The same below.
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Table 6 Population dynamics of the thrips and their natural enemies in ‘ Wuniuzao’ tea garden in 2015

Hi/H-H PSR /3L » (30 #£J7) ! Population size

Date Y X1 X2 X3 X4 X5 X6 X7 X8
03-28 9 307 100 13 o2 48 8 43 0
04-11 7 229 106 3 48 G 6 34 3
04 - 26 4 99 74 3 29 2 14 25 16
05-10 11 104 50 26 7 19 21 8
05-24 1 122 81 46 8 11 16 10 4
06 -08 10 99 83 33 1 34 25 3
06 — 20 43 84 111 21 3 10 44 8 4
07-04 64 98 125 21 7 9 53 40 1
07-19 139 107 193 11 7 8 90 26 4
08-02 38 56 140 7 4 0 34 23 4
08-16 305 33 105 4 1 5 43 20 1
08 - 30 183 23 70 12 0 6 55 20 2
09-13 300 46 102 15 0 20 51 39 5
09 - 26 586 100 86 14 8 60 49 36 5
10-11 549 129 132 12 12 189 36 54 13
10-28 312 176 105 7 24 98 8 31 43
11-14 3214 185 140 9 14 193 10 39 18

R7T 2016 £ BERFEE S 5HRBMMENE

Table 7 Population dynamics of the thrips and their natural enemies in ‘ Wuniuzao’ tea garden in 2016

H¥/A-H FPEEE R /3 » (30 #£77) ! Population size

Date Y X1 X2 X3 X4 X5 X6 X7 X8
03-27 84 162 112 ) 18 35 3 39 4
04-11 50 65 41 2 34 23 12 30 11
04 - 28 0 47 46 6 12 7 8 23 20
05-12 14 83 52 23 3 14 14 28 14
05-30 24 89 84 27 3 27 23 32 10
06 - 14 24 83 86 10 3 21 12 10 12
06 - 29 29 51 97 9 5 15 28 6 7
07-14 124 128 149 14 6 19 58 29 7
07 -29 28 116 240 9 10 8 62 16 1
08-13 0 24 78 5 7 5} 49 12 1
08 -28 1 7 54 5 2 22 53 21 1
09-12 3 6 26 2 0 5 23 9 2
09 - 25 71 17 38 4 5 18 65 14 B
10-10 40 36 60 15 8 72 36 14 18
11-02 165 40 89 5 10 98 25 23 6
11-19 108 36 93 10 18 89 13 25 11
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Table 8 Correlation degree of the amounts of the thrips and their natural enemies in ‘ Wuniuzao’ tea garden
1 ES \
o R X1 X2 X3 X4 X5 X6 X7 X8
Period Year
44E All year 2015 0. 875 6 0. 892 6 0. 872 6 0. 865 2 0.915 0 0.883 1 0.902 9 0. 894 5
2016 0.775 1 0. 766 2 0.721 5 0. 808 3 0.835 3 0. 746 3 0.784 5 0.737 2
& H Peak day 2015 0.823 6 0.842 5 0. 797 4 0.819 8 0.847 8 0. 802 2 0. 829 4 0.834 0
2016 0.882 3 0.874 7 0.822 2 0. 846 5 0.872 6 0. 868 3 0. 840 0 0. 869 2
222 ‘BARKEEAL HHERPAEREFEE EHEEO. 691 DFI=5EEHE 0. 689 D,

P

W RS ] g e ) A 25 A B B AR A CFD A AR
IR MDHI T 9, 2015 4156 i} i) A= 2507 &
B8 BOR IR DU, REOZ A\ BEERIE I (0. 791 7) (4%
BT Rk (0. 505 8) S Bl (0. 475 6) FIHEE A
1 (0. 474 0>, 2015 4F 55 & By i [ A= 2547 AH AL &R
BOK BRI Y A7 K B A\ BEBR I Wk (0. 757 ) ({8
PO, 447 6) A BB IRk (0. 387 6) FHgh 25 1 M
(0. 348 3),

2016 AF 55 Th ][] A 250 HH B 1 BOR 1 A U A7
FF /\BEERIE WK (0. 856 9) L 2% €38 B ik (0. 753 3) .
HEIE H E (0. 698 0) AN £ 1 W (0. 680 3), 2016
AT 55 ] B[] A= 256 R R 3R 50K A I DY 67 K RO
JNBEERIE Wk (0. 867 2) (4% £ [A Wk (0. 743 6)

2015 4R8I S Ho 11 A 14 H.o Rz H 8

-y 5 IR 18] 2 (8] A= 250 B 45 B CHD FIARBL AR
BMDWINITER 9, S8 =5 (8] A B0 E AR

BRI PO R A2 /N BRE BRI Wk 0. 595 2) (4 IF 1
(0. 572 8) Zta IRk (0. 496 1) FHIELSL 5 (0. 435 1),
58] Ty 243 () A 25 AEARL R EOR A i DU R R =R
TERRIER (0. 727 0) S B (0. 588 8) A% a3 3] itk
(0. 583 3) FI/\BEERIE Ik (0. 581 2)

2016 AT hEie HZ 11 H 20 H. 58 o2 )
A B FEBOR A HT DU KR 20 1 0 (0. 583 3)
JNBEBRIE I (0. 560 5) S BIHL (0. 502 6) FIHERE 1
0. 469 9) . 5 H 253 [A] A= 25057 AE AL R EOK A i DY
I RO = SRR (0. 968 6) , (8 5 H1(0. 933 3,
% 23 1 1 (0. 698 6) FIERGE Sk (0. 606 0)
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Table 9 Temporal and spatial niche overlap index and proportional similarity of thrips and

their natural enemies in ‘ Wuniuzao’ tea garden

%

=)

i H

Type YVear Ttem X1 X2 X3 X4 X5 X6 X7 X8

A ] Time 2015 H 0.442 7 0.474 0 0. 225 6 0. 236 2 0.791 7 0. 256 3 0. 505 8 0. 475 6
M 0.348 3 0. 347 6 0.185 6 0.216 4 0. 757 4 0. 206 3 0. 387 6 0. 447 6

2016 H 0. 680 3 0.698 0 0.533 2 0. 668 8 0. 856 9 0.592 3 0.753 3 0.552 7

M 0.679 5 0.691 1 0. 546 3 0.689 1 0. 867 2 0.592 6 0.743 6 0.568 1

23 ] Space 2015 H 0.435 1 0.572 8 0.142 8 0.433 4 0.595 2 0.222 7 0.496 1 0. 399 4
M 0.437 8 0.577 9 0.238 8 0.727 0 0.581 2 0.378 7 0.583 3 0.588 8

2016 H 0. 583 3 0. 469 9 0.095 8 0. 449 5 0. 560 5 0. 454 5 0.343 7 0. 502 6

M 0. 698 6 0. 508 0 0.291 9 0. 968 6 0.579 7 0. 606 0 0. 469 2 0.933 3
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Table 10 Closeness index of quantitative, temporal and spatial relationships between the thrips and
their predator natural enemies in ‘ Wuniuzao’ tea garden

fjﬁ ?Tcran X1 X2 X3 X4 X5 X6 X7 X8

2015 Ay 0. 956 9 0, 975 5 0.953 7 0.945 6 1. 000 0 0.965 1 0.986 8 0.977 6
Ay 0.971 5 0.993 7 0. 940 6 0. 967 0 1. 000 0 0. 946 2 0.978 3 0.983 7
B, 0. 559 2 0.598 7 0.2850 0.298 3 1. 000 0 0.3237 0.638 9 0. 600 7
By 0. 459 9 0. 458 9 0.2450 0.2857 1. 000 0 0.272 4 0.511 8 0.591 0
G 0.731 0 0.962 4 0.239 9 0.728 2 1.000 0 0.374 2 0. 833 5 0.671 0
Cy 0. 602 2 0.794 9 0.328 5 1. 000 0 0.799 4 0.520 9 0. 802 3 0. 809 9
> 4. 2807 4.784 1 2,992, 7 4.224 8 5.799 4 3.402 5 4.751 6 4.633 9
K Order 5 2 8 6 1 7 3 4

2016 Ay 0.927 9 0.917 3 0. 863 8 0.967 7 1. 000 0 0.893 5 0.939 2 0. 882 6
Az 1. 000 0 0.991 4 0.931 9 0. 959 4 0.989 0 0.984 1 0.952 1 0. 985 2
B, 0.793 9 0. 814 6 0.622 2 0. 780 5 1. 000 0 0.691 2 0.879 1 0. 645 0
B, 0.783 6 0. 796 9 0.630 0 0.794 6 1. 000 0 0.683 3 0. 857 5 0.655 1
C 1. 000 O 0. 805 6 0.164 2 0. 770 6 0. 960 9 0.779 2 0. 589 2 0. 861 6
(@ 0.721 2 0.524 5 0. 301 4 1. 000 0 0.598 5 0. 625 6 0.484 4 0. 963 6
> 5. 226 6 4. 850 3 3.513 4 o Al () 5.548 4 4. 657 0 4.701 5 4.993 1
f¥% Order 3 5 8 2 1 7 6 4

H{Ws PIAE I DR R A

Sum Sum of the closeness 9.507 3 9.634 4 6. 506 1 9. 497 6 11. 347 8 8.059 5 9.453 1 9.627 0
index in two years
¥k Order 4 2 8 5 1 7 6 3
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Table 11  Spatial distribution patterns of the thrips in peak days
Al Efy HI/A-H I C P 23 [H] 43 AT A% )R /i
Tea garden  Year Date A Spatial distribution pattern Remarks
[SE-2) 2015  11-14 11.4987 0.8845 7.9683 HAE#JE Aggregation pattern =0 il /i Random distribution
Beleerms >0 REr4i Aggregation distribution
2016 11-19 4.9334 0.2824 15.660 9 AKX Aggregation pattern  [<<0 55434 Uniform distribution
13,4 BL 2015 11-14 158.7737 1.4820 36.118 6 H4EHKJS Aggregation pattern Ca=0 Ffifll434ii Random distribution
Wuniuzao Ca>0 A3 M Aggregation distribution
2016 11-02 9.843 3 1.7897 2.2392 XREMJR Aggregation pattern

Ca<<0 ¥%5)%3 4 Uniform distribution

D LIRS o ABFHERG 2 R RER %L,

I. Clumping index; Ca:Hisano index; A: Population aggregation mean.
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