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Abstract [Aim] To investigate the occurrence and spatial distribution of Tetranychus urtica in apple trees. [Methods] The

concentration index method, the Iwao m*-m model and the Taylor power law model, were used to investigate the distribution
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characteristics and spatial patterns of the 7. urtica in apple orchards. [Results] A Taylor power law model was established,
revealing that the 7 urtica has an overall clustered distribution (¢ =0.913 1 <1,5=1.8064>1, m # 1, C > 1). Aggregated
distribution patterns were observed in all four cardinal directions (east, south, west, north) around apple trees. In regression
equations fitted for these four directions, the a values were 0.593 9, 0.593 2, 0.617 6, and 0.603 5, respectively, with b values
of 1.652 5, 1.653 1, 1.839 7, and 1.944 4, respectively. The diffusion coefficients (C) were 5.20, 2.04, 3.81, and 3.37,
respectively. The Iwao m*-m regression model also indicates that 7. urtica has an overall clustered distribution (a =
- 1.0339<0, f=1.841 4 > 1), with clustering also observed in the east, south, west, and north sectors of apple trees. The
Taylor power law model fitted regression equations for upper, middle, and lower canopy layers yielded coefficients of 0.691 3,
0.786 1, and 0.739 8 respectively, with b values of 1.845 5, 1.738 2, and 1.858 7, and diffusion coefficients (C) of 7.10, 9.28,
and 10.05. The Iwao m*-m regression model for 7. urtica across the upper, middle, and lower tiers of fruit trees indicated an
overall clustered distribution (o = - 1.059 8 <0, f#=1.824 0 > 1), with clustering observed across all three tiers. [Conclusion]

T. urtica has a clustered distribution in apple trees irrespective of aspect or canopy level, with no significant variation in

average population density.

Key words Tetranychus urtica; spatially distributed; clustered distribution; apple tree
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Fig. 3 Differences in nine aggregation indices of Tetranychus urticae on
apple trees in Aksu region in the four cardinal directions
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A. Diffusion coefficient C; B. Clumping index /; C. Diffusivity index /5; D. Negative binomial distribution index K; E. Cassie
index Cy; F. Mean crowding m; G. Patchiness index m*/m; H. L, index; I. Z index. The data in the figure show the diffusion
coefficient C, clumping index /, diffusivity index /5, and mean crowding m* as the mean+SE. The data for the negative
binomial distribution index K, cassie index Cy, patchiness index m*/m, L, index, and Z index contained outliers. Therefore,

a signed logarithmic transformation was applied to the five indices using the formula y = sign(x)-In(|x| + 1),
which did not affect the subsequent variance analysis results.
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Table 1 Taylor’ power laws model of Tetranychus urticae in four canopy orientations in an apple orchard in Aksu
BT 1 TR GUEe ol
Crown orientation Repetition Regression model Correl_at1on ) ¢ b
coefficient R
ZRFM 5 Eastern crown 13 1g5% =1g0.593 9 + 1.652 5lgm 0.875 8 0.593 9 1.6525
BB % Southern crown 13 1gS* =1g0.593 2 + 1.653 llgm 0.875 1 0.593 2 1.653 1
VUSR5 Western crown 13 1gS* =1g0.617 6 + 1.839 7lgm 0.9377 0.617 6 1.8397
L& 7 Northern crown 13 1g$? =1g0.603 5 + 1.944 4lgm 0.946 1 0.603 5 1.944 4
R Whole 52 1g5% = 1g0.684 3 + 1.858 2lgm 0.926 4 0.684 3 1.8582

S% ;s m: EXMO%E, N, S Variance; m: Mean density of larvae. The same below.

®2 MEHEREFRBEIL 4 MBI E B ZBEHHE Ivao m*-m B3R5

Table 2 Iwao m*-m regression models for Tetranychus urticae in four canopy orientations in an apple orchard in Aksu

S
R LU I MCA R
Crown orientation Repetition Regression model Correlation * b
coefficient R?
ZRI M 5 Eastern crown 13 m*=-0.993 5+ 1.983 6m 0.989 8 -0.9935 19836
B R Southern crown 13 m*=-0.9322+ 1.643 2m 0.980 5 09322  1.6432
PG 76 Western crown 13 m*=-1.102 8 + 1.870 6m 0.981 1 -1.1028 1.8706
LA Northern crown 13 m*=-0.918 9+ 1.593 8m 0.9839 -09189 15938
FAK Whole 52 m* = -1.0339 + 1.841 4m 0.975 6 -1.0339 1.8414

m*: FEYHEE . TEF, m*: Mean crowding. The same below.
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Fig. 4 Differences in nine aggregation indices of Tetranychus urticae on apple
trees in Aksu region in the upper, middle, and lower three canopy layers

*3 MERHERELFT I EREHZHEITEEA Taylor FiEMEE
Table 3 Taylor’ power laws model of Tetranychus urticae in the upper, middle and
lower three canopy layers of an apple orchard in Aksu

Y }L‘ 2
st UK B FRAE R \
Crown orientation Repetition Regression model Correlation ¢

cocfficient R
_FJZERIE Upper layer crown 13 15> =1g0.691 3 + 1.845 Slgm 0.927 2 0.6913 1.8455
W Z M 55 Middle layer crown 13 1g8? =1g0.786 1 + 1.738 2lgm 0.938 5 0.7861 1.7382
T)Z2# 5 Lower layer crown 13 1g$? =1g0.739 8 + 1.858 7lgm 0.860 6 0.7398 1.8587
H K Whole 39 15> = 1g0.740 4 + 1.806 4lgm 0.913 1 0.740 4  1.806 4

R R TR RAR R R E A, b P EHY), FreEi XA BEERE, &
T 3 )2 X Taylor FE ik WAL Twao m*-m [F] )45 B R FER A S S, HAr, B
UL e S-S T e M X L ik A, XA MRAE W) 7 i 3 ™ T
e (CH I PE K ET FE, 2004; 47K ¥, 2006;

2_.]:\ E \‘ Yy 58 , 5 ;

3 &ZigSiTie Dermauw ef al., 2013 ), — B 2 AL |
SR E RS H A MRS 800 4y ACHEAR M MG Tz M, BAR T
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F4 WMEHERELHT 3 EHEHZBEHHE Ivao m*-m O35
Table 4 Iwao m*-m regression models for Tetranychus urticae in the upper, middle and
lower three canopy layers of an apple orchard in Aksu

. . . . » Ay /\\» R2
W7 TR i ARRH
Crown orientation Repetition Regression model Correlation ¢ p

W ! p g ! coefficient R
JZ#5EE Upper layer crown 13 m*=-1.060 8 +1.802 3m 0.964 4 - 1.060 8 1.802 3
1284 55 Middle layer crown 13 m*=-0.997 5+ 1.759 8m 0.992 9 -0.9975 1.7598
T)Z# 5 Lower layer crown 13 m* =-1.102 7+ 1.902 5m 0.989 4 -1.1027  1.9025
Ffk Whole 39 m* = -1.059 8 + 1.824 Om 0.983 1 -1.0598 1.8240

ZEEM AR | PUAMHRAERE S, W IE R A
BRER . AL Wik, TCERZIAEY R S A
AN, AT B X TSR AE 2 Rl AR R
FEYI R 1L, SEFP ey ok, HOR & B0
Ja BAMEREAE K (AR RA IR, 2004 ), KT
TR SE SRR R L, BT AR R
25 [ 3 A AR A, R TR AT 8T 596 Bl 5 7 s [X
TERE T Z 5 ke A 4G I ez [ 43 A Y, B
TE NS5 el B a5 iR 2 By 4 4 B AR A
2 Ao A B S R T e T
W B R A ERE o AR AE (2020) FEF
BRSO I Spodoptera litura WHIFFE 5 H
1-4 W40 du S BR AR 43 A HLER A2 5 B B % T e i
B, A 2R W S5, WSS SR
W Z A s Al 3, IR B R 2% o
AR, $EAREAE (2015) kMK IAfb Ak 25 hia
BT Myzus persicae 5 F R HUH 0] 4 Sk bk
Hylyphantes graminicola 1% [B] 2544 LA YA KT
0.75, TR RE AL BN, WSS TR
By ERBERON”, 1 RH 2 AR R AR AR AT AR A AR
TP RECRTE RIS (ES . 253EF
(2024 ) FI| H BGE A O % BE H R 38, JEsE
Y& FATE . Dendrolimus superans B K E X 5
W R BEHR I AG , A TRA G S REAT i, it
B R R (ERSEARAE, 20115 BT 4E,
2012 ), L, AHEFEXS 2024 4F 6-8 H 45 7 d
A P R BT g S SR el — B s () A 2 A
KGR L . T 32K, m. P,
At 4 AJ7 R AT T AT, [ 3A 1 B e
IRHBIDXSESRR BAR L R PE . db 4 DO AT

MR, 45K, SERMA. M. 7. b4
AHEALE . B 3R OB E IR
5o FETRERSEIR . Taylor F ik NIBLRI
Iwao m*-m [IHBERY B A 25 R R, B
SERAE AN, 3K 5 H PR B e 6 114 53 A 2
— (K APAE, 2002 ), Lopez il Ferragut( 2024 )
B 5 5T A A S Eutetranychus banksi %,
SO b S B LSRR, b i SR AR 1 e
ik, HHETER MBI R b2 B, MEPE R
s R S S0 5 SRR ARG (= 0.98 ),
AR T —H 1S Bzl s, i — P35 35
ISP R b Y 25 [R] o3 A ARRAE o U R
W00 o B A Y R SR AR, %
E-iER . BRI AE KT R | B - W Am
RUSEIERIAIE T, ] Ry DX el 35 Ry B4R (AL 2
WA CGRAIASE, 2019 ), A% (2014) BF5T
K IEIE MW Tetranychus truncatus 2 B HE7070
R WG BT e, IR R A &
PSR R ILEE S (1>2), Iwao [ A
N om* =27.673 + 1.451m, RIAREAH K],
FEAR B A RRE o AL T S R B S R 4 T
Panonychus ulmi Wi R0 304, &2
RERL, JFIa TR MG, HRERE 5HE
SEAAESC, RIS R I SR AV, = B P IR
IZEEAE R R R AT TR N 2R E R, W HE St
MR L B FRAMA G, SABIRA R AR
Zhb . H Twao #iRId o> 0, > 1, AMEEIAHE
W |, BEA LA AR (1RSSR, 2011 ), 1
INZEUR U Eotetranychus pruni 1645 % % T30
R, FAS G ASAHTE, BEN AR
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0317 o T N N TSP b S S 7 N s - A
REFRE® T =ML, A8 — B EEST
FUE o TRWETEN A5 A R AL Hodp by
AMEE R o, ThEREE R (PR,
1994 ),

ZE b, ARSCHESGE T B e S SRR el 11
ATFEIERNZS [A)4% JRy,  IF8EST Taylor F ik AL AY
ShR R TR A 2 RENT (a=0913
1<1, b=18064>1, m # 1, C>1), i
WA, B, . dvamAE, L F 32
PERE TR E R RN . 79, db
4 AJF A AR R N RS Fi o Twao m*-m
(] SRR B s B IR SRR (o =
-1.0339<0, f=1.8414>1), 76745, . 75,
At 4 A J5 Il 3 2 R AR S A o T IRE R S SR AR
FL o R 32 Twao m*-m [A])ARETRD R BE
MRk R RE (a=-1.0598<0, f=
1.8240>1), 7 b W F 3 ZHIBHEREN.
Taylor Tk MIBAY B/R F2HIRPR (h=1.8587)
M EERER (b= 1845 5) B, BEHTRER,
FZRER (b=1.7382) ik, BEML ETH
JZ855 . Twao m*-m PIHAERI R p{EH )2 (p=
1.9025) REMRMR, STHZE (=1.8023)
MT)E (B=1.759 8 ), Taylor FLi NI G R 7R
#B(b=1.9444) FIEEH (b=1.928 8) MRLEN
o, P (b =1.653 1) 159, Iwao m*-m [A]
AN R AR AR SR AR PSRk (B =1.983 6 ), Al fiE
AU IR B H AL i B % . PEIPRAEMERS (B =
1.593 8), AIREMME Y EE SR I R, M

TSRS BRI, 25 E] AL FFFTES
SRR LR MRS e R AR BB, S XK A

A5 (2002 ) " REMETESE IR B2 p T R AR
JE R R AT 25 5 TR TR] S5 84445 6 Z i A
AR SCIFFELE I, i — 20 50 3 S A B0 2 1]
AT, PRITHEPE B R R 2h AR 0 5 SRR Y A
Kotk , RAWFTE ZBEH- 6 4 S i SRR AL
FRAE XA [ 5 25 10 0 I ol o S SRR I 4 o0 A
17 10K FHAS [R) 238 () Bl 96 v, A8 %o B9 SR AR 7
JE 5 B 5 N el A B AR, ok il SR SRR v )
AT FH AR U6 571
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