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Dominant natural enemies of Brevipalpus obovatus Donnadieu in “ Wuniuzao” and

“Baihaozao” tea gardens
ZHOU Xiazhi', ZHANG Shuping®, YU Yan®, LI Shang', WANG Jianpan®, BI Shoudong™*, ZOU Yunding',

WANG Zhenxing’
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Abstract; The present study investigated the quantity and spatiotemporal patterns of Brevipalpus obovatus Donnadieu and its
natural enemies in the tea garden of “Wuniuzao” and “Baihaozao” in Hefei suburban district, China in 2015 and 2016.
The reasons for differences in the relationship between the same natural enemies and the pest species in the two years were
evaluated. The ranges of spatial dependence of natural enemies were calculated by the method of geostatistics, and the
spatial relationships among enemies and pests were analysed using grey relational analysis and ecological analyses. The four
major enemies that showed close relationship with Brevipalpus obovatus Donnadieu in the tea garden of “Wuniuzao” were
Erigonidium graminicolum, Tetragnatha squamata Karsch, Oxyopes sertatus, and Neoscona theisi, and in the tea garden of
“Baihaozao” were Misumenops tricuspidatus, Neoscona theisi , Tetragnatha squamata Karsch, and Tetragnatha maxillosa.
Furthermore, T. squamata, N. theisi, E. graminicolum, and T. maxillosa were closely associated with B. obovatus in both
gardens in 2015, whereas O. sertatus, M. tricuspidatus, T. squamata, and E. graminicolum were closely associated with B.
obovatus in both gardens in 2016, and T. squamata and N. theisi were included among the main natural enemies of both tea
gardens during both years. These results provided an important foundation for further studies related to protecting natural

enemies and optimizing control strategies of B. obovatus in tea gardens.
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Fig.1 The population dynamic of five kinds of natural enemies and Brevipalpus obovatus Donnadieu about BaiHaoZao tea in 2015 and 2016
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Tablel Two types of tea garden natural enemies and Brevipalpus obovatus Donnadieu of correlation in quantity in 2015

PN NTY L K Natural enemies

Tea variety X, X, X, X, X Xs X, Xg
524 FL“ Wuniuzao” 0.6323 0.5659 0.5272 0.5465 0.5279 0.6008 0.5983 0.5926
25 “ Baihaozao” 0.8543 0.8232 0.7984 0.7802 0.8311 0.8321 0.815 0.7853

R*>M 0.2435(R=0.4935) , HZ KR /MR R* 4 0.439(R=0.6626) ,df=26 I, r,,, =0.478 R KT 0.478,
FEW AR S R B BRI ASE TR S SR G B R SR AR 8 RN 2% [l v R R S 2 6 o AR S R AR B I AR T
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Fig.2 The population dynamic of five kinds of natural enemies and Brevipalpus obovatus Donnadieu about WuNiuZao tea in 2015 and 2016
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Table 2  The theoretical semivariogram parameters of Brevipalpus obovatus Donnadieu and its natural enemies about WuNiuZao tea garden

in 2015

14 BL“ Wuniuzao” 2. “ Baihaozao”
il . A5 RSD/m HRERH R i . A5 RSD/m PE R R
Date Species Range of spatial Detel.inni‘nanl Date Species Range of spatial Dctc?.ni.nant
dependence coefficient dependence coefficient
4.11 Y 5.7034 0.2435 4.11 Y 4.8652 0.7004
X, 6.8324 0.8198 X, 6.8736 0.7686
X, 4.9637 0.6493 X, 5.2314 0.9654
X5 7.4202 0.7836 X5 6.7582 0.8891
X, 4.8695 0.9479 X, 5.7584 0.7976
Xs 5.5978 0.8739 Xs 4.8652 0.8536
X 7.7060 0.8172 X 2.3578 0.7896
X, 7.3452 0.8582 X, 7.4888 0.7145
Xg 5.8189 0.6525 Xy 5.2147 0.8868
4.26 Y 6.1354 0.7214 4.26 Y 6.8541 0.9534
X 10.6931 0.7852 X, 5.6131 0.8230
X, 5.8643 0.7632 X, 5.8641 0.8292
Xs 5.3045 0.6520 X 4.8652 0.5979
Xy 5.8299 0.5704 X, 8.2974 0.9206
X 6.1336 0.7350 Xs 5.7991 0.8423
X 2.8741 0.7927 X 10.6454 0.8664
X, 6.1247 0.9064 X, 3.9874 0.9111
X 4.8754 0.8726 Xg 0 0
5.1 Y 4.8315 0.9865 5.1 Y 4.8635 0.8674
X, 8.2549 0.7511 X, 8.6444 0.8275
X, 9.6703 0.8083 X, 4.7563 0.7276
X5 6.7682 0.6520 X5 2.2401 0.9081
X, 6.1583 0.7995 X, 3.8652 0.9532
Xs 5.9634 0.9057 Xs 5.7562 0.8651
X 5.8741 0.7896 X 7.5518 0.8532
X, 6.7447 0.3664 X, 3.2578 0.9685
Xg 1.7641 0.9402 Xy 9.0227 0.8531
5.24 Y 6.1476 0.9164 10.11 Y 2.5743 0.8125
X, 7.6853 0.8329 X, 6.0521 0.8702
X, 5.2456 0.7050 X, 5.2351 0.7757
X, 2.3715 0.9281 X 7.2957 0.4951
X, 5.4523 0.8934 Xy 6.2746 0.6670
X 6.2239 0.7333 Xs 4.8632 0.7403
Xe 3.9874 0.7716 Xe 5.8745 0.7588
X, 6.6751 0.8746 X, 4.8754 0.4390
Xg 8.0576 0.9402 Xy 7.1258 0.9540
11.14 Y 5.8476 0.8043 10.28 Y 6.2817 0.6794
X, 6.3464 0.7597 X, 6.1789 0.7899
X, 6.8537 0.6174 X, 5.9206 0.6616
X;3 4.9014 0.9188 X 5.1247 0.9282
Xy 6.4129 0.3557 X, 5.8641 0.8883
Xs 6.6664 0.5417 X5 4.1257 0.8344
X 7.1257 0.8954 X 4.8671 0.5007
X, 7.2574 0.8533 X, 7.1257 0.8335
Xg 10.1866 0.8193 Xy 6.0800 0.7663
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Table 3 Two types of tea garden natural enemies and Brevipalpus obovatus Donnadieu of correlation in space in 2015

ZEH it K Natural enemies

Tea variety X, X, X; X, Xs X, X, Xg
Ly B Wuniuzao” 0.7122 0.6709 0.6253 0.7825 0.8494 0.5658 0.8126 0.6068
12 Baihaozao” 0.7537 0.8477 0.6746 0.8273 0.8057 0.6992 0.7253 0.6817

F4 2015 EMEEXBS IR EAHHE B ESVCEILSIEH

Table 4 Two types of tea garden natural enemies and Brevipalpus obovatus Donnadieu of time ecological niche index

P KL Natural enemies

Tea variety X, X, X5 X, Xs X X, Xg
54 Bl “ Wuniuzao” 0.6717 0.5843 0.2697 0.4293 0.5974 0.6203 0.6714 0.4448
[ 2& 5 “ Baihaozao” 0.6870 0.5776 0.4498 0.4143 0.6503 0.6439 0.5251 0.4440

TR 5 2015 AR IR A0 5 HER TG 2R DI KO AP, PR 2 el 3 [] fd) i  67 ’“”~1ﬁ%
[R]85 AR P SR RSO I, 2R DU AR AR GBI Wk, 4 BROC R R Z R 2 —
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Table 5 Two types of tea garden natural enemies and Brevipalpus obovatus Donnadieu of close index in quantitytime and space

P3| FKEL Natural enemies
Tea variety X, X, X, X, X; X X, Xq
Ly RL A 1 0.8950 0.8338 0.8643 0.8349 0.9502 0.9462 0.9372
“Wuniuzao” B 0.8384  0.7900 0.7362 0.9212 1 0.6661 0.9567 0.7144
C 1 0.8699 0.4015 0.6391 0.8894 0.9235 0.9996 0.6622
o 2.8384 2.5549 1.9715 2.4246 2.7243 2.5398 2.9025 2.3138
{37 YK Rank 2 5 8 6 3 4 1 7
MR A 1 0.9636 0.9346 0.9133 0.9728 0.9740 0.9540 0.9192
“Baihaozao” B 0.8891 1 0.7958 0.9759 0.9505 0.8248 0.8556 0.8042
C 1 0.8408 0.6547 0.6031 0.9466 0.9373 0.7643 0.6463
Y 2.8891 2.8044 2.3851 2.4923 2.8699 2.7361 2.5739 2.3697
{7 Rank 1 3 7 6 2 4 5 8

A KFCS GBS R B IR AL B as 1) L UIHE S C . e IR] L 1 25 DR 4

2.2 2016 4F HF K e B S 200 1) DI 35k KT
R T R R ECS R A A AR R OC R K 2016 ALy AR ORI 2= RS RO T OCER S Tk 6,
TR |55 O S 200 R B 5C 28 S DD (9 20— (K, 5520 R 2 Pl AR RSO R, 22 7 R el AR = SR AE R R

R6 “HEEXFSIIHEMAWEHENTE LAXEKE

Table 6 Two types of tea garden natural enemies and Brevipalpus obovatus Donnadieu of correlation in quantity and space

Pt A R K Natural enemies

Correlation classification Tea variety Xl X2 X3 X4 X5 X6 X7 X8

i I Quantity Ly FL 0.7872 0.7354 0.7180 0.6646 0.7622 0.7253 0.7815 0.8541
MR 0.8534 0.8300 0.8177 0.8157 0.8642 0.8763 0.8156 0.8592

%3 [8] I Space LR 0.8174 0.6523 0.6868 0.7730 0.5696 0.7257 0.7646 0.6990
EE 0.7214 0.7837 0.7922 0.7999 0.7439 0.7030 0.7575 0.6476

R T HCE R B e 2 s 1) PR 5% 2R A 2 DD RE B 25 57, 2016 4T 1 4 RS [l 3 % B I Jied 200 ol 45 o
Zi4H 11 H,4H28H,5H12H,5H30H A 11 H 19 H,2016 4 [ 2 A5 e 5 88 50 8 0550 210
411 H,4H2H,5H12H,11 A2 BHA 11 A 19 B, SRIE5E 0006 & H: 8 Fh KBRS, b F gt 07
25, A0 BT KBS BRIE 2 2 (8] 9 25 [] OC 2R , HoR 15 1Y 128 S R BSOS R 1 S BRIV R 91 T3R8 7, 4% 2016
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Table 7 The theoretical semivariogram parameters of Brevipalpus obovatus Donnadieu and its natural enemies about WuNiuZao tea garden

in 2016
1528 BL“ Wuniuzao” [ Z 5 “ Baihaozao”
- b AR RSD/.TI y&%?%{ R i i . AR RSD/n} y&ﬁéﬁﬁ( R?
Date Species Range of spatial Deten'm'nant Date Species Range of spatial Dctcr‘r.m.nant
dependence coefficient dependence coefficient
4.11 Y 5.7034 0.2435 4.11 Y 4.2236 0.5873
X, 6.8324 0.8198 X, 5.7378 0.5813
X, 4.9637 0.6493 X, 6.2181 0.6366
X; 7.4202 0.7836 X5 5.8997 0.7707
X, 4.8695 0.9479 X, 6.5201 0.8063
Xs 5.5978 0.8739 X 4.9531 0.9145
Xe 7.7060 0.8172 Xe 6.8745 0.7588
X, 7.3452 0.8582 X, 6.1275 0.7905
Xg 5.8189 0.6525 Xg 7.2845 0.9661
4.26 Y 6.1354 0.7214 4.28 Y 6.7951 0.1037
X, 10.6931 0.7852 X, 6.5458 0.6608
X, 5.8643 0.7632 X, 5.3687 0.4468
X; 5.3045 0.6520 X5 6.1258 0.9143
X, 5.8299 0.5704 X, 8.6162 0.8969
Xs 6.1336 0.7350 X 6.7541 0.7453
X 2.8741 0.7927 X 4.2174 0.9074
X, 6.1247 0.9064 X, 6.1183 0.7426
Xg 4.8754 0.8726 Xg 5.1047 0.9008
5.1 Y 4.8315 0.9865 5.12 Y 4.7586 0.8945
X, 8.2549 0.7511 X, 8.7263 0.8752
X, 9.6703 0.8083 X, 4.6284 0.7725
X; 6.7682 0.6520 X5 8.3908 0.9899
X, 6.1583 0.7995 X, 5.1247 0.8430
Xs 5.9634 0.9057 X; 8.3041 0.9814
Xe 5.8741 0.7896 X 5.1278 0.8787
X, 6.7447 0.3664 X, 7.1258 0.7146
Xy 1.7641 0.9402 Xg 0 0
5.24 Y 6.1476 0.9164 11.02 Y 4.8624 0.8533
X, 7.6853 0.8329 X, 2.3484 0.9543
X, 5.2456 0.7050 X, 6.0128 0.9742
X; 2.3715 0.9281 X5 5.2535 0.6474
X, 5.4523 0.8934 X, 8.5484 0.8990
Xs 6.2239 0.7333 X; 8.3041 0.9814
Xe 3.9874 0.7716 Xe 7.1258 0.9121
X, 6.6751 0.8746 X, 8.4028 0.9879
Xg 8.0576 0.9402 Xg 4.6477 0.5311
11.14 Y 5.8476 0.8043 11.19 Y 5.3099 0.5135
X, 6.3464 0.7597 X, 5.8631 0.7563
X, 6.8537 0.6174 X, 6.3584 0.7026
X; 4.9014 0.9188 X5 6.6596 0.6926
X, 6.4129 0.3557 X, 5.9354 0.9011
Xs 6.6664 0.5417 X 5.8564 0.9011
Xe 7.1257 0.8954 X 8.4091 0.9420
X, 7.2574 0.8533 X, 5.8741 0.8721
Xg 10.1866 0.8193 Xg 5.8563 0.7388
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Table 8 Different kinds of tea garden natural enemies and Brevipalpus obovatus Donnadieu of time ecological niche index in 2016

%50 KFEL Natural enemies

Tea variety X, X, X, X, X X, X, Xg
1 4= B Wuniuzao” 0.6255 0.5354 0.4635 0.3921 0.7091 0.567 0.7993 0.9038
122 . Baihaozao” 0.4666 0.4421 0.3046 0.3525 0.5236 0.7972 0.3682 0.6655

T PR T 1) RS ORI e e I TE) 25 B] R DR EE Y 22 5 W 6 IR 8 IS AT AR
AR SR IS B IR EOR N, 3 738 9, JE A% 6 —25 T3 10, MH % I8 B 2 f S s Uy 5 Z kAT 455 03
B LA, B S 200056 4 R B D3 | AT (1) 4 2= L2 el BT FE Rt 200 14 1 OS2 SRR =S B[R]/ FE ik S8 80
W RHEO R AN (BT R 5 22 2R P K U = SR AR Wk 2% (5 [k | S5 5 5 M P B R Y A PP R 2 e B
T St 35006 T P57 DR T8 o [) 194 SR TS S 1 g AR5 €03 R ke

2015 4 P Ao 2% [l B AR e 200l iy Ol o7 K O B 80 1 2% (g BT ek | ) /N SRR RS I 1 0 . 2016 4R AP
2% el AR R 20056 T DU 2 KO RSO R | = S AE Wk S8 5 1 I A ) /N SRR

2015 AFFT 2016 4F 1 it B 4% el 255 D150 B9 TR J60 250096 %) 17 107 DR 0 A2 Ml 80 5 | 255 €00 [0 ok | 2 ) /)N JR e
= FAC IR

Fiee 9 v B IE A 20 5 R T2 ] DG R 5 DR B NPT T b 2% el AN (] 4 003 1) BT 6t 23 il Fy iy 1 5 e 3
PR, 55— (WS WY | 55 AR R ) /NS IR 28 = (57 2 A% (U7 [ Wk | 27 DU A 2 — S8 AL M ke s Fe IR 3R 10 vh
PR BE AN ) AF-A3 KRE IR £ 5 I, OISR SR 200005 ) 2 — (2 R RO B S0 0, 28 — 30 = S UK IR R 2 1
T ik | = 5 AR R R [ /N SRR T 5 A PR 2 R — B, DO R ECHR ], (B R R AN 6]

R “HMEEXBSMEETHENE HE. . ZEXREVEEER(2016)

Table 9 Two types of tea garden natural enemies and Brevipalpus obovatus Donnadieu of close to annual differences in quantity ,time and space

(2016)

AR bR i H K& Natural enemies
Tea variety Project X, X, X, X, X, X, X, X,
54 FL“ Wuniuzao” A 0.9217 0.8610 0.8407 0.7781 0.8924 0.8492 0.9150 1
B 1 0.7950 0.8402 0.9457 0.6968 0.8878 0.9354 0.8552
C 0.6921 0.5924 0.5128 0.4338 0.7846 0.6274 0.8844 1
> 2.6138 2.2514 2.1937 2.1576 2.3738 2.3644 2.7348 2.8552
3 6 7 8 4 5 2 1
H 2 . “ Baihaozao” A 0.9739 0.9472 0.9331 0.9308 0.9862 1 0.9307 0.9805
B 0.9019 0.9797 0.9904 1 0.9300 0.8789 0.9470 0.8096
C 0.5853 0.5546 0.3821 0.4422 0.6568 1 0.4619 0.8348
> 2.4611 2.4815 2.3056 2.3730 2.5730 2.8789 2.3396 2.6249
5 4 8 6 3 1 7 2

3 IMESITRR

X% 10 H A 2% el I AR KR IR i A6 =2 ] fry % D0 48 K002 RN L0, % T 1 J U i R RS B TS
VUGB R FHEAT ¢ K56, P Z AT LR, df = 6,1, 10 = 1.943 1,05 = 2.45 1,4, = 3.71, &5 SR J2  HEF 4 — Ay i 20
MW (X)) SHER S N \BEER IR (X, ) HEF 55 L 0Ok Sk (X,) 1Y ¢ (HARIUE 5.2696 F13.7898 , 22 F-dlk b
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HOE UIHE B 181 22 5 i 2 o 3 HEP M LR BB R, 22 Sl B 2 HEFP A — 2 = U RIER R,
HEFP S 1 oS B O\ ZEEREALEE,

R10 —HEEMEEAHELE ME. =EEHXER

Table 10 Two types of tea garden natural enemies and Brevipalpus obovatus Donnadieu of close to annual differences in quantity ,time and space

ZER A Ay i g K Natural enemies
Tea variety Year Project X, X, X, X, Xs X X, Xy
5 4= BL“ Wuniuzao” 2016 FYIHRE 2.6138 2.2514 2.1937 2.1576 2.3738 2.3644 2.7348 2.8552
K 3 6 7 8 4 5 2 1
2015 FHYIHREL 2.8384 2.5549 1.9716 2.4246 2.7243 2.5398 2.9025 2.3138
RV 2 5 8 6 3 4 1 7
WA T Total EYIFEEZ R 5.4522 4.8063 3.9097 4.5822 5.0981 4.8987 5.6373 5.169
(V274 2 6 8 7 4 5 1 3
FIp5ZmMm 5 11 15 14 7 9 3 8
RV 2 6 8 7 4 5 1 3
2 FL“ Baihaozao” 2016 EIE 2.4611 2.4815 2.3056 2.373 2.573 2.8789 2.3396 2.6249
(V274 5 4 8 6 3 1 7 2
2015 EUIHEEC 28891 2.8044 2.3851 2.4923 2.8699 2.7361 2.5739 2.3697
(274 1 3 7 6 2 4 5 8
WAEA 1T Total FEYIREZ M 5.3502 5.2829 4.6907 4.8653 5.4429 5.615 4.9135 4.9946
(V274 3 4 8 7 2 1 6 5
FIF52ZMm 6 7 15 12 5 5 12 10
PR 3 4 8 6 1 1 6 5
WiRh 2% B 2015 4E41t FYHEB =M 5.7275 5.3593 4.3567 4.9169 5.5942 5.2759 5.4764 4.8635
Total of two tea IR 1 4 8 6 2 5 3 7
plantations in 2015 FpSZm 3 8 15 12 5 8 6 15
R 1 4 7 6 2 4 3 7
WiRhZE B 2016 4E41t FYHEBZ R 5.0749 4.7329 4.4993 4.5036 4.9468 5.2433 5.0744 5.4801
Total of two tea IR 3 6 8 7 5 2 4 1
plantations in 2016 FpSZmm 8 10 15 14 7 6 9 3
(20 4 6 8 7 3 2 5 1
W R4 AT FYHEBZ A 10.8024  10.0922 8.856 9.4475  10.541 10.5192  10.5508 10.1636
Two years of total (VR4 1 6 8 7 3 4 2 5
FFSZm 11 18 30 26 12 14 15 18
P 1 5 8 7 2 3 4 5

FEXF 2 10 H P25 el I 4F K B B 40 20006 =22 [ 2 D48 BGH TP Z (B9 ¢ K36, 25 R HEF 56— 1Y
RS W (X)) SHEREEE N0 \BKEBRIE IR (X,) ¢ (5 3.6248 , S5HEF 55 -L AOkRAS SMk (X, ) 9 ¢ {f Ol 2.7488, 2%
S, HPH M \BEERIE R (X, ) 5HETP SR A G Bk (X)) HEPEE =0 = IR m Ik (X, ) FHET A
DU ) /N B R (X ) B o (EAR YR 3.0292 .2.8881 F12.8282, 2 R4 B 2% HEFFH-E Ak Sk (X,) SHEF
S REESUE I (X)) 225 B3 SHPT S RS OO IR (X)) HET S =0 SRR bR (X, ) HEP S A A
] /N (X)) ¢ (BRI 2.1281.,2.0031 1 1.9698 ¢ {HHI KT 1,,,(1.943) , ZRILABE | RgEHTFS
W SEAE YR BGIEAT ¢ K050, HEFF B DAL FIHET 5 DU LA RO 2 22 7] 2 S 340 fod 3 ol A 2

AR SC R AR I B 15 R A G T2 30 DA S A A5 A A v R 5 5 A 25 el R ) 2 L 25 [l B R e 20 6 114 £
PR, ZRE TS R .

(1) 45 2 1] A« V9 A7 (] 2 24 L35 ] B I Jt 200 v 67 DR 5 ) /N B e | 880 15 g AR e 4% €0
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(3) FbFORIAT: B () 25 LA o 6T 9 it A 255 Tl 79 4 B T2 260 200 06 O 50 1) 255 D) T D 67 R SO IR 2 B 80 14
W 25 €050 [ ok | ) /D R RN = 5 AR B ik

AN AFAT PR 245 el SR8 5 B9 T 26 205 O 2R SR AN ] 3 RUT- 5 B Jt 2l 5 Ao DR R AR B i 2 L Y
PO —E R R, TR AE S Pl AR 285 PRI HEY 55— 5 55 /N DI 0 25005 5 R SO AR B LU AR, 1 22 725k Tl
SrE Y 2015 4F8 1.3465,2016 4F4 3.1987 , /\BEERIE #k 2015 4E 4 3.2491,2016 4FJy 2.9708 ; 12 4= KL% el g £
M 2015 44 0.5128,2016 44 3.0182, /\BEERIE Ik 2015 44 1.4566,2016 4F°4 6.2510, W& i, GRIE 0
056 5 HE T 505 /N N BEERIE ok 22 LU K T S HEP 55— RS a0 1 I |, 33 >4 SR 0 G455 DI Je 20 g R HAth 35 B A7 1Y)
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AR it e ) B T2 6 200 5 T D7 SRR A K 22 55, A S R ARl 2015 4F N 2016 4F-4F 3 ] B9 I 25 250 i K it
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