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The effect of Elaeagnus angustifolia on the distribution of
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Abstract  [Aim] To investigate the effect of the trap-tree Elaeagnus angustifolia on the spatial distribution of the Asian
longhorn beetle, Anoplophora glabripennis, with the aim of assessing the feasibility of controlling 4. glabripennis by planting
E. angustifolia. [Methods] Geostatistical methods were employed to analyze the spatial distribution pattern of 4.
glabripennis in mixed forest stands that included E. angustifolia and the resistant tree species Populus alba var. pyramidalis.

[Results] The distribution of the 4. glabripennis oviposition scars, frass holes + emergence holes, and oviposition scars +
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frass holes + emergence holes were aggregated in different forest stands. The distribution of these features best fitted
exponential, Gaussian, and spherical models, respectively. The aggregation of oviposition scars, oviposition scars + frass holes
+ emergence holes was more pronounced in stands planted with E. angustifolia than in a shelterbelt of pure P. alba var.
pyramidalis. The spatial dependence range of frass holes + emergence holes in a shelterbelt of pure P. alba var. pyramidalis
stands was the largest, with clustering within a range of 2.89 m. The spatial dependence range of oviposition scars was largest
in stands with E. angustifolia; the clustering range was 2.99 m in narrow shelterbelts comprised of E. angustifolia, Salix
wilhelmsiana, S. matsudana, and P. alba var. pyramidalis, 12.98 m in wide shelterbelts containing E. angustifolia and P. alba
var. pyramidalis, and 12.37 m in landscaping forests containing E. angustifolia and P. alba var. pyramidalis, indicating a
strong association between A. glabripennis and E. angustifolia. A comparison of vector overlay maps of pest damage
characteristics in different forest stands with the results of field surveys indicates that 4. glabripennis tends to cluster around E.
angustifolia. Moreover, in stands containing both E. angustifolia and P. alba var. pyramidalis, A. glabripennis tends to be more
abundant on E. angustifolia, causing the A. glabripennis population to become more concentrated. [Conclusion] A4.

glabripennis has a clumped distribution in different forest stands. Because A. glabripennis prefers to lay eggs on E.

angustifolia, planting the latter species may protect P. alba var. pyramidalis.

Key words Anoplophora glabripennis; forest stand configuration; spatial pattern; geostatistics; clustered distribution

YeIE B2 R4 Anoplophora glabripennis, J&4H
W H Coleoptera, K4F} Cerambycidae, HfEK
4 WA} Lamiinae, & K4J& Anoplophora, JETE
FKMAREEEFE R, FEEEWE Populus. W)
J& Salix . WJ&E Acer. fii)& Ulmus S5 A ( Haack
et al., 2010; 251545, 2020 ), 20 fiE4D 90 4E1X
Wi, IEBRAX XA < =407 Bidrbk—
990 0 AR DA A AR Sy S AR 3 R T B K
fa . AT, JYCJE B IR ATEH R a7 A8 JAR A8 i
BB IX R R R, XFERE =G BRIk &R
SIS B TR B (237 F-4, 2018; Wang et
al., 2023 ), FEALTE 1996 4FH R K IGIH R
KA, MEY BB 2B K
FiHh X ( Mason et al., 2021 ),

VAW Elaeagnus angustifolia J& T 5T
#l Elaeagnaceae ¥R )& Elaeagnus, 75W 7t
AR, HAFRAOPAERKRE  PiT5 . s, 7
PG A HB X [E VD MR R ARz A . 2
% (1999) RIDLIE B RAIEDA W =5k
Witg . WAk 115 SRk 34 SRR ERRESE
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B 114 23 (A0 A% Jr) S i B HORR B 7 A X i 1k
RETF W ARG, JEH A2 > vk 5 H AR
FEIMBE S A AR R 25 SR, R 2 8] 45 4 S o
PERREE , XAk TR R A ELA TR L (P,
2005; T/, 2023 ), TEMFFRZS MM T, &40
(A2 GE T 7 ik R REFR AL 25 8] 43 A 1) 58 PR
BB, TCIEUERARG S oA I B RRR B (R 4%,
2018 ), HGETTA7 & —Fh A T X S AS f Hhe 1
2SR MT T i, TS M BRI 11 25 TR AF DG
FILEIHRAE ( Liebhold ef al., 1993 ), HAL&ET
RERSAE A il A B R 2 (R 43 Al A8 Sk | 38 5 4 Hr
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Wb B 22 A 4 [B) 508 7 X B 5O A ok 1) B SR R
BRI A IRELE (Aitta et al., 2019; 4 FH %,
2019 ),
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A GE 2207, S AT AN [R] 32 3 FE B T A AR
RN LN NS RN N EIDEANi =N -
Dendroctonus valens B B4z A FL ) ZS [8] 5340 #%
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Wtk JmAZm ., X4 )& W Diaspidiotus
slavonicus 73 [B) 53 A A& ey 22 5 0% ) R R 464755
Mrc B, TRASHREE T Slibk A A= i3 1) A REPE 4R
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B Ak, O3 B & A B (A R (A5
bal4E, 2019 ); sRAEMEE (2025) WE5EEM, 517
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FE 25 T Agrilus planipennis HUE B GEE/,
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MR ZLRE R/ INEEFI R 25 (8] 3 A0 REE R B,
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ARG AN [FIAR G £ B 1 K, 456 S b 2R
Xof B S B A% SHURROR AT V0 A 1 B 47 AR bR
(VPR Lt Ml Salix wilhelmsiana . Hi 384
Populus alba var. pyramidalis X 5 M S.
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Bk s, s e T X AR AR B ) SR B ML
Koo B 22 sREA 1 B R 1 -
B, BT XA AR, AR
RS TR ], 48 R 22 eR AU 3k 31 0
HAERT AT BRI BT, SBT3 A AR 5 9 [ A O
JEH (Zhueral., 2019), FIEKRAZIME . HEFESL
P AL ALY o A e — R B 0 R R
CICHCo) N7 [RIE5 M HLR , BT 23 [ 4548 2R 4L
TERE AR 25 5P T R HOR KON R E R G
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Fig. 2 Semivariogram of the damage characteristics of Anoplophora glabripennis in
the shelterbelt of pure Populus alba var. pyramidalis stands
A OUR BRAZINEGR; B, LR R RAHREALPMEALECR . C. DR B R A 2R+ AL P fLECR
A. Number of 4. glabripennis oviposition scars; B. Number of 4. glabripennis frass holes and emergence holes;
C. Number of 4. glabripennis oviposition scars, frass holes and emergence holes.
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Fig.3 Contour and vector overlay map of the damage characteristics of Anoplophora glabripennis
in the shelterbelt of pure Populus alba var. pyramidalis stands
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A. Number of 4. glabripennis oviposition scars; B. Number of A. glabripennis frass holes and emergence holes; C. Number
of A. glabripennis oviposition scars, frass holes and emergence holes. Higher values on the color scale to the right indicate
deeper colors and a greater number of A. glabripennis infestation features; Black arrows denote the spatial gradient in the
distribution of 4. glabripennis infestation features; The direction of the black arrows indicates the changes in the hazard
characteristics of A. glabripennis. The same for Fig. 5, Fig. 7 and Fig. 9.
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Fig. 4 Semivariogram of the damage characteristics of Anoplophora glabripennis in narrow shelterbelt forests
A OUR BRRAZINER; B LR R RAHREALPMEALECR . C. DR B R4 ZIR+HRE AL P fLECR .

A. Number of 4. glabripennis oviposition scars; B. Number of A. glabripennis frass holes and emergence holes; C. Number
of A. glabripennis oviposition scars, frass holes and emergence holes.
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Fig. 5 Contour and vector overlay map of the damage characteristics of Anoplophora glabripennis

in narrow shelterbelt forests
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A. Number of 4. glabripennis oviposition scars; B. Number of 4. glabripennis frass holes and emergence holes;
C. Number of A. glabripennis oviposition scars, frass holes and emergence holes.
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Fig. 6 Semivariogram of the damage characteristics of Anoplophora glabripennis in wide shelterbelt forests
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A. Number of A. glabripennis oviposition scars; B. Number of 4. glabripennis frass holes and emergence holes;
C. Number of 4. glabripennis oviposition scars, frass holes and emergence holes.
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Fig. 7 Contour and vector overlay map of the damage characteristics of
Anoplophora glabripennis in wide protective forest belts

A DOURBRAZINECS; B, OUH B RAHREALPMEALECE . C. R B R4 2+ FL P fLECR .
A. Number of 4. glabripennis oviposition scars; B. Number of A. glabripennis frass holes and emergence holes;
C. Number of 4. glabripennis oviposition scars, frass holes and emergence holes.
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Fig. 8 Semivariogram of the damage characteristics of Anoplophora glabripennis
in mixed-species landscaping greening forests

A, DGR BRAZIRECE; B, JUH B R P SO C. OtH B R 2R+ HEEAL P AL
A. Number of 4. glabripennis oviposition scars; B. Number of 4. glabripennis frass holes and emergence holes;
C. Number of 4. glabripennis oviposition scars, frass holes and emergence holes.
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Fig. 9 Contour and vector overlay map of the damage characteristics of Anoplophora glabripennis
in mixed-species landscaping greening forests
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A. Number of 4. glabripennis oviposition scars; B. Number of A. glabripennis frass holes and emergence holes;
C. Number of 4. glabripennis oviposition scars, frass holes and emergence holes.
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