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Spatial-following relationships between Brevipalpus obovatus ,
Monolepta hieroglypica and their natural enemy insects in tea garden
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Abstract In order to rationally utilize and protect the natural enemies in tea garden and provide scientific basis for
integrated pest control,a comparative study on the close degree of spatial follow-up relationship between Brevipalpus

obovatus Donnadieu, Monolepta hieroglyphica mots and natural enemies of “Baihaozao” tea garden in 2015 and 2016
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was conducted. Using the geostatistical method to obtain the variances of the semivariogram theoretical model, the gray
correlation degree between the nine natural enemies and the two pests was studied by the grey correlation analysis
method. And the parameter was then divided by the maximum value of this type of parameter, and its quotient was a
close index. The larger the closeness index value was, the closer the spatial follow-up relationship between natural
enemies and pests was, and the higher the predatory parasitism rate to pests was. According to the results obtained
above, the degree of closeness of natural enemies to the spatial follow-up relationship of the two pests was judged. In
2015, the top five natural enemies closely related to Brevipalpus obovatus were Clubiona japonicola Boes (1.000 0),
Leis axyridis Pallas (0.979 0) , Neoscona theisi Walckenaer (0.954 9), Tetragnatha squamata Karsch (0.943 9) and
Theridion octomaculatum Boes. et Str. (0.934 6).In 2016, the top five natural enemies closely related to Brevipalpus
obovatus were Theridion octomaculatum (1.000 0), Erigonidium graminicolum Sundevall (0. 977 8), Misumenops
tricuspidatus Fabr. (0.970 6), Clubiona japonicola (0.958 6) and Leis axyridis (0.897 4).Compared with the sum of
the two years’ close index, the top five natural enemies were Clubiona japonicola (1.958 6) , Theridion octomaculatum
(1.934 6), Leis axyridis Pallas (1.876 4) , Erigonidium graminicolum (1.870 2) and Misumenops tricuspidatus (1.793 7)
in turn. In 2015, the top five natural enemies closely related to Monolepta hieroglypica were Tetragnatha maxillosa
Thoren (1.000 0), Clubiona japonicola (0.966 3), Neoscona theisi (0.955 1), Erigonidium graminicolum (0.928 3)
and Misumenops tricuspidatus (0. 928 8). In 2016, the top five natural enemies closely related to Monolepta
hieroglypica were Misumenops tricuspidatus (1. 000 0), Clubiona japonicola (0.999 1), Erigonidium graminicolum
(0. 988 8), Theridion octomaculatum (0.975 2) and Tetragnatha maxillosa (0.950 9).Compared with the sum of the
two years’ close index, the top five natural enemies were Clubiona japonicola (1.965 4), Tetragnatha maxillosa
(1.950 9) , Misumenops tricuspidatus (1.928 8) , Erigonidium graminicolum (1.917 1) and Leis axyridis (1.841 4) in
turn. The Clubiona japonicola was the first natural enemy closely related to the two pests’ space. On April 11,2015, the
ratio of the number of individuals of Brevipalpus obovatus to the number of individuals of the first natural enemy
Clubiona japonicola closely related to space was 65.25,and the ratio to the number of individuals of the ninth natural
enemy Neoscona theisi was 130.50. On April 11 2016, the ratio of the number of individuals of Monolepta hieroglypica
to the number of individuals of its first natural enemy Misumenops tricuspidatus was 1.322 0, and the ratio of the
number of individuals of its ninth natural enemy was 4. 105 3. Preliminary analysis showed that the smaller the ratio of
pests to natural enemies was, the closer the spatial follow-up relationship between natural enemies and target pests
was. The shortage of bait was the cause of the close spatial follow-up relationship between pests and their natural
enemy insects. This method was an ideal analysis method to judge the spatial follow-up relationship between pests and
their natural enemy insects.

Keywords  Brevipalpus obovatus; Monolepta hieroglyphica ; geostatistics; grey correlation; spatial following relationship
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Table 1 Population dynamics of two pests and their natural enemies in BaiHaoZao tea garden 3. /30 BEJ5

H FhHE Population

Date Y, Y, X, X, X; X, X; X X, Xs X,
03-28 3 30 273 119 15 80 59 5 1 33 8
04-11 522 56 187 85 1 54 12 8 4 26 2
04-26 149 80 117 82 14 33 14 9 0 31 7
05-10 210 85 80 33 25 8 2 11 1 13 3
05-24 120 31 69 48 21 13 5 15 5 36 1
06-80 113 84 79 60 9 7 36 25 0 34 5
06-20 68 42 55 102 15 6 19 28 3 19 10
07-40 17 46 49 141 9 14 16 48 6 26 13
07-19 9 24 82 118 7 10 5 35 8 21 12
08-20 47 21 32 50 5 6 10 49 7 20 0
08-16 43 16 8 36 4 6 ) 43 3 8 0
08-30 48 30 7 30 0 2 4 53 8 12 6
09-13 39 36 24 35 6 3 12 70 3 6 5
09-26 115 42 16 49 6 12 23 57 18 9 7
10-11 149 59 62 61 4 10 104 32 18 12 19
10-28 158 115 138 142 6 41 140 36 36 19 44
11-14 94 7 136 141 2 5 120 6 11 21 4
it 1904 874 1414 1332 149 310 586 530 132 346 146

WY BB SE S Brevi pal pus obovatus ;Yo B i #2 HH Monolepta hieroglyseius ; X1 8§80 M Wy Tetragnatha squamata ;
Xo 4 E B W Tetragnatha maxillosa; X3 & [6) /N B Wk Erigonidium graminicolum; X, = %€ £ # Wk Misumenops
tricuspidatus ; X5 I\ JE R Wk Theridion octomaculatum ; X ¥ & B Wk Clubiona japonicola; X; £ 8UH ¥k Oxyopes
sertatus ; Xg Z5 (08 B Wk Neoscona theisi ; Xo OB H Harmonia axyridis, F3[G ., The following table is the same.
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Table 2 Population dynamics of two pests and their natural enemies in BaiHaoZao tea garden 3 /30 BEJy

H Fh#f Population

Date Y, Y, X, X, X, X, X, X, X X X,
03-27 30 50 149 140 20 52 86 3 2 27 7
04-11 941 78 61 38 9 59 14 12 4 19 11
04-28 489 49 49 72 7 35 12 13 2 49 24
05-12 226 66 63 47 25 13 20 25 0 46 12
05-30 48 73 58 90 31 12 25 19 4 52 4
06-14 69 83 43 91 22 1 29 26 3 33 5
06-29 31 57 62 169 17 19 38 39 6 25 17
07-14 66 30 114 165 30 14 26 53 4 21 4
07-29 31 20 23 100 10 6 18 29 8 17 0
08-13 41 34 12 31 3 2 5 24 10 7 0
08-28 30 57 6 33 9 3 6 11 9 13 6
09-12 32 56 8 19 2 1 7 13 14 5 2
09-25 63 26 24 36 3 5 25 32 14 17 11
10-10 120 26 36 55 7 4 110 24 13 16 3
11-20 167 35 47 101 7 17 248 26 10 23 1
11-19 159 98 40 150 10 25 187 7 16 27 4
&1t 2543 838 795 1387 212 268 856 356 119 397 111
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Table 3 Semivariogram model parameters of Brevipalpus obovatus and its natural enemies in BaiHaoZao tea garden

5 ] F B Population

Time Y X X, X; X, X X X; X X,
2015-04-11 1.410 6 3.291 1 3.212 3 6.875 0 8.900 7 5.100 6 . 103 2 . 000 1 4.005 6 L1335
2015-04-26  6.1050 2.828 0 4.8239 7.1500 8.8720 6.1256 .652 8 0 3.726 0 .2236
2015-05-10  4.8750 1.0408 4.567 3 12.5770 0.6307 2.2912 .392°3 L6732  8.000 6 .922 8
2015-10-11 2.573 7 6.038 2 2.2513 2.099 3 4.782 9 1.784 7 .3819 .320 5 4.632 5 L1131
2015-10-28  2.928 9 3.493 3 4,135 7 5.8927 4.8408 8.2616 .363 0 . 681 4 7.2630 .010 0
2016-04-11 4.3325 4.4929 3.0375 6.4526 6.124 0 5.006 0 L4931 3.9651  4.8239 .653 2
2016-04-28 2.654 0 3.8259 2.6345 5.1094 7.0600 6.3400 .280 0 L0290 5.8923 425 8
2016-05-12  2.8609 0.98194 4.8926 5.109 3 4.0236 1. 366 5 .023 9 0 1.139 0 654 8
2016-11-02  3.980 0 2.348 6 4.503 5 8.004 0 5.786 0 5.254 3 965 0 L8773 5.293 0 . 006 3
2016-11-19  0.0890 4.6390 4.3050 5.492 3 1.684 4 0.254 4 .709 3 .326 0 5.009 0 L8159

R ERSHMIEHEE y=c12° t e’ toate

Note: Semivarogram theoretical model: y=c;x® +cpa? +csa+cy
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PEFEFR 2 G 2016 AR XUBE K B 0 B E £
R4 A 11H.5A12H.5H30H.6 A 14 HA11
F 19 H A SRR B 7 R JHE IR ) B A AT Y
b2 e T2 A BT SR AT Y F 8 SR ok HRO e 5 T AR R
P E R B E) F 36 4, BUBE K B 5 n BRI R A
R S R AR R R AL B 5 O 12 H RFSU I (X)
Bl 0 4b, AR R IR AL S Akt g . Rerp R® de/
M 6 A 14 H 2% 8357 Bk (Xo) /9 e RECH
0.483 1, (R=0.695 1),df =26 B, r,, =0. 478,
R>ry o - W36 4 BB HIRL S SEPRW) & B 5
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Table 4 Semivariogram model parameters of Monolepta hieroglypica and its natural enemies in BaiHaoZao tea garden

i ) Fh i Population

Time Y X, X, X, X, X; X X; Xs X
2015-04-26  4.959 0 2.828 0 4.100 4 8.980 0 9.050 0 8.005 0 . 100 6 0 .726 0 .2050
2015-05-10 3.747 6 1.040 8 3.201 8 8.020 1 0.630 7 2.291 2 . 000 3 1.673 2 . 100 6 .003 5
2015-06-08 7.1593 6.1188 3.169 3 1.0290 0.3833 4.859 3 .005 4 0 .960 0 .898 3
2015-10-28 0.214 0 3.493 3 4,135 7 6.002 0 4.840 8 5.016 3 L3649 4.681 4 .003 4 .984 0
2015-11-14 3.908 1 5.8391 11.6920 3.9486 4,006 5 7.101 2 L8359 4.460 0 .829 0 345 8
2016-04-11 9.001 0 4.492 9 3.037 5 4.102 3 4,630 7 6.001 0 L4931 3.965 1 .001 2 3.653 2
2016-05-12 7.998 9 0.981 9 8.995 9 6.100 0 5.001 0 1.366 5 .010 2 0 L1390 .654 8
2016-05-30 9.001 4 9.230 2 6.132 1 4.134 8 1.767 5 4.145 9 .676 1 5.239 6 . 187 8 L0356
2016-06-14  4.3210 4.1128 3.9950 3.6361 1.673 2  5.097 6 L5046 4.6657 .987 6 L3909
2016-11-19  0.118 3 5.3648 5.9489 5.0206 1.684 4 0.2544 3.9826 4.3260 L8729 L8159

X 2015 F1 2016 4F XUBE A - B 5 R B
77 S bR VRS AR R AT K A4 DG IR BE A BT . 2015 4R R
B I 5 9 A IR AR R ) A 0% 10K R 6 2 1
WA T L R R] N PR R | S AR vk L\ BEBR E
Wk R SR RSO ik L A% €80T R ik R S €8 B 1
T AT, S BE AR & 0. 657 9.0. 830 9,0. 771 4,
0.770 2.,0. 687 7.0. 803 0,0. 605 6,0. 793 7 F
0.744 0, 5XUBE K 52 i H 25 (1) 91 Bl OC 5 % U119
FIT 57 R B 0 50 1 0 b A R Wk L % 6T B Wk L B
(] /) PRI N = 58 A6 Wbk s 2016 4F % 50 14 I | HE R
R R] /N SRk L = 58 PR I L\ IR BRI W B A B
Wk RSSO Wk 2% €0 B ek AR S e B ) AR 8 DK R
MR S 0. 663 3,0. 724 5.0. 753 4.,0. 761 9.,0. 743 0,
0.761 2.0.668 7,0.614 1 F10.720 8, 5 3UHFK it
i - FH 233 (i) SR Bl G 2 %6 U A 0L R SO — o8 A0
Wk RS SR | R (E] N BRI |\ B BRI e R S 1
2 AP R OBUERE A 7 i R R R KR A 4 R R O
7] s (B AL R AN

W 2 AFXUBE K B 3 i HY 55 H R s [R] 26 &R 1Y R
8 CHE BE HEAT AR MEAL SR IR B U146 5. o 2 AR )
FE BRI 8 50 TR 18 T AL R RO IR b A
k(1. 965 4) HEHE M W (1. 950 9), = 7€ 1E ¢ ik
(1.928 8) ., H ja] /N B gk (1. 917 1) F1 5 {4 5L ik
(1. 841 4),

3 IMNESWiE

K M 27 G0 1t 2 7 ok 15 2 R4S R 2015 il
2016 4 9 Fh K B 55 BRI S 200 i 0 RCBE K i 2 e
14 22 705 S R RSO I S 7R 1 8 AR L K € 56 6 B 43 A
BT 9 B RE S 2 Bk AR B IR Y R (0 G K
X A S B FBE TEAT b A 322 %% DD 98 B2 R KN TE
R EOT AR FE L2 (8] BR B G 2R % DR B A IR
EE S

DZA4HT 2015 F1 2016 4F Y45 5, 590K 4
20 i 7 () B B OC 2R %5 DD AT 5 A R B U B A B
Wk L\ BE BRI kL S € B L R JR) DN R R R = S8 1k
i3

2)LES T 2015 FI 2016 4F 145 5, 5 WBEK
it s it 2 i) R G R B DD AR 5 A R B U K
BTk HERE Y oS AR Wk L RE ()N R R R S 6
SR, R SRR 38 R 1 22 A Tl T B T e 40 A XL
BE A 2 2 i s I R B O R B D) I B — L R R

Rt [ AR Ay ) — Tl R R s () — 4745 A [
KO B 3 s (8] B 5 R % YD FE B2 19 067 A 1R
KRES ., VB as RS HF A RS R
PRECHAE A 6, L (A B/ RO H Ar 3 28 (] R
Wil DG ZR 6% BT a0 B TR J 20 i 1 B 2015 4F 4 H
11 H2 522 3k, 55— RECZEE Sk AMALCH 8
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2019 4 55 24 &

KL H Ry 65. 25, 55 Jufy K B 2% 0 B kA
RECH 4 S E(E D 130, 5, Fir 9 U E A e &
f—>F o 540 B AR B 20005 A K0 2016 4R 4 A 11 H
941 Sk BB — L R EUR \BE BRI kL SRR 14
K B R 62. 733 3. S5 JUA R B A% 6087 19 5k, A
PRk 4 3k, JL A O 235. 25, | &% /Y Ho (i R A G
T 1/4, 2015 AEXUBEK Bff sz it B 10 H 28 H K
15 ko SR — R BOR HE I M 0. SR EC 142 3k
FCLEAE S 0. 809 8. &5 JUAL % A% €0 5 [l ke , A KN
36 3k, HIWME Ry 3. 194 44, Bl &H B I 2R & W
1/4. 2016 4F 4 J1 11 H WUHE K B 42 0t H o 78 Sk,
S — A REUE =R AR DR EC 59 3k JLIL(E
1,322 0 55 UL K B2 2% €80T 181 Wk . SR ECh
19 3k MR 4. 1053 R # By e (2 Jm & 19 1/3.
A S AR HUBREE 5 R U R RS
REA BB He B B R By £ 1B X |
b BUERBE G R D). BRI Z R K ) b
Rl O 28 4 DI 5 I

X S 2 2 vk X A T A
W Nesidicocoris tenuis 5 H R B 1 23 [8] 4% J51
HH Block kriging 4 {8 ¥ 15 3] = 4 =3 8] 4 {5 1 41
el 3 A W0 e R 1 4 ) IR B OG R . i A
P2 58 11 2 J7 12 M3l v AR 0 A A T TR
Laodephat strcatella Fallen 5 Wl Wk 4] i 25 26 25 DX
KR Ik R E R BRBE SC & . 20 Tl 70 AEARLIR
A5 B T S50 200 6 60 L BRE < B % b FE A AR i 23
[F] 73 A3 44 J2 SR I TR MR A s R B0k . AW
SR M 2 GE T2 FUK (0 SCTR B2 23 M vk AR 25 5 WE 5T 9
ol RS 2 il s a) b o BB OC 2R DD
PR R A L 45 B WTRA X 43 A R EO7E 25 ) L R
KAFUEB/AR N — AR TE
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