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Preliminary study of the defensive responses of Elaeagnus
angustifolia to Anoplophora glabripennis oviposition scars
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Abstract [Aim] To investigate the characteristics of the gum secreted by Elaeagnus angustifolia in response to the
oviposition scars of Anoplophora glabripennis, including associated structural changes to plant tissues and the composition of
volatile organic compounds (VOCs) in the gum. [Methods] Field surveys were conducted to examine the characteristics of
gum in A. glabripennis oviposition scars. Microscopic anatomical observations were performed to analyze tissue structure at
these sites. Gas chromatography-mass spectrometry (GC/MS) was used to compare gum composition and differences in VOCs.
[Results] E. angustifolia secretes large amounts of gum at oviposition scars, encapsulating and effectively killing A.
glabripennis eggs, with an egg mortality rate of 99.27%. Anatomical observations revealed the formation of traumatic gum
ducts, accompanied by significant structural alterations in the affected tissues. GC-MS analysis indicates that oviposition scars

accumulated high levels of VOCs, including monoterpenes such as a-pinene and terpinen-4-ol. [Conclusion]  The oviposition
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scars of A. glabripennis induce multiple defensive responses in E. angustifolia, including gum secretion, structural

modifications to tissues, and the emission of VOCs. These defensive responses work synergistically to kill eggs and thereby

disrupt A. glabripennis's reproductive cycle. These results provide information useful to developing ecological strategies for

controlling A. glabripennis outbreaks.

Key words Elaeagnus angustifolia; Anoplophora glabripennis; oviposition scars; traumatic gum ducts; insect-induced

defense; volatile organic compounds
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Fig. 1 External and internal views of Elaeagnus angustifolia oviposition scars created by Anoplophora glabripennis

A, ZIFESNER; B, ZIMENER; C-H A PP B 20 R SN RN 38 C F1F 2 2R 5 50 0 d 5,
D 1 G /2 ZIFE 50 1 d J5, EFIH 2 2R 00 2d 5.
1 ZIMESNRIREE; 2 B UAEARTGRM; 3. B R A ) B s 4. i,

A. External view of the oviposition scar; B. Internal view of the oviposition scar. C-H represents the sequential anatomical
observations of the external and internal structures of the oviposition scar: C and F correspond to 0 d post-oviposition;
D and G correspond to 1 d post-oviposition; E and H correspond to 2 d post-oviposition.

1: Gum block outside the oviposition scar; 2: Secondary xylem side of the oviposition scar;

3: Secondary phloem side of the oviposition scar; 4: Eggs.
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Fig. 2 Transverse section (A), radial section (B) and tangential section (C) views of healthy,
undamaged branches of Elaeagnus angustifolia
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1: Earlywood vessels; 2: Latewood vessels; 3: Wood rays; 4: Cambium.
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B3 XBEXR4FFMREBLDERMELNEYIE (A) . £Y)E (B) MZYE (C)
Fig. 3 Transverse section (A), radial section (B) and tangential section (C) views of Elaeagnus
angustifolia wood tissues at Anoplophora glabripennis oviposition scars
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D. Enlarged view of transverse section; E. Enlarged view of radial section; F. Enlarged view of tangential section.
1. Earlywood vessels; 2. Latewood vessels; 3. Wood rays; 4. Cambium; 5. Resin canals; 6. Differentiating resin canals;
7. Oviposition scar. Highlighted boxes indicate the areas shown in the enlarged views.
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Fig. 4 Metabolomic analysis of secondary xylem, periderm and phloem tissues from Anoplophora glabripennis
oviposition scars and healthy Elaeagnus angustifolia tissues
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A. PCA of metabolites in secondary xylem at oviposition scars (OX) and healthy tissues (HX);
B. PCA of metabolites in secondary phloem and periderm at oviposition scars (OP) and healthy tissues (HP);
C. Heatmap clustering of differential metabolites in secondary xylem (OX and HX);
D. Heatmap clustering of differential metabolites in secondary phloem and periderm (OP and HP).
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Fig.5 Metabolomic analysis of xylem and phloem tissues at Anoplophora glabripennis
oviposition scar s on Elaeagnus angustifolia
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A. PCA of metabolites in secondary xylem (OX) and secondary phloem and periderm (OP) at oviposition scars;
B. Heatmap clustering of differential metabolites in secondary xylem and secondary phloem and periderm.
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17 TR 50 07, KRV ASR I 2 1) 2 2K B
M R, I EAG B % 2 (R SR SRR

AR FEY, W OGIE BRAF 70 2
W HIRF] 99.27%, HIBR I RAEZIMES 1-2d
N 8l YRR 4 2R 6 - W S S 'L I
AERAGPEIE TN % o W o 5P ZIRE, BH W
23 SRR AT T E , 2 AR T O A Ak (X
1.56% ) o AR BT - B R AE (2005) BT,
Syt e A PR 2 M), AT SR A M B2 2R S 2
KB ARA B, HARZEDEE R R fEEN
R 5 SRAEIT IR BB B R AR AL TCAM3 AR T
A FVRE A2 5 ZRE AR il AN — B

WO T, ZIREERAL I AE ) B R AIIE
WZHL R BEA, T RUZ A0S E I A
2 AR RIRR, [RIEE O EIE o feE R vb A2 2
IR T A AE , X R IITD R AEROLE B R
A7 B Z R AT 7 A T R B 7 P A R T AR
PR T8 o B 5 M B SR PR 55 T R e
BIAEN SN, & BT B T B H R 2R AT Sk ik 2 ()3 K
st RS R, Hrh o R A E ARG 4 . B
25 T HEa i 00 = o SRR A A0 R
) AR5 1 A E A A AT 4 A 8 7 A 0 W 3 B [ A
FETE , AR T 2400, 2013 ), FAAR T Aquilaria
sinensis ( FHESCSE, 2010 ) , HAKHLHIA £k
— 5T .

oI, D8 B KA = B 204 B AR T
YA ZUh VOCs WAL BRI 5 & o i an il (4o
o-JRM . FATHEEFN B - A EER ) FAEEEE (a5
YR ) DUAEERAA Y (it =akmE. T

BRI . 1 FLORTEE AN -O- 7S B T ) 19 7% B 7E
RT3 TR o RGBS AN [R] 2544 B A G
WA B E 225 VWA PR 2R 00 2058
A LR Ji) i T ) B 30 b B o o
TR AE AR BT RS A s 5 i i 2 e 4R
CAMREY, WYY A EER
BT fe , Hor Bh A1 & AR 7E W) B SR s AN 4
21, EIPR R R EH (Keeling and
Bohlmann, 2006; Kortbeek et al., 2019 ) . TMifiE
1y 76 5 A U85 o) T 7 AR JBiT 38 45 P 2 21
R, H 2R 550 5 i A i A= b ik
AH2% (Huang etal., 2020) . X% VOCs iliif%s
(B 53455 i 53 A S B T B AR B e iy DXl f 3k 1 o 491
n, 7ERE =42 Picea abies 1, BEEMIANEZ 1Y
G311 F B R B 32 FH B B0 S i, T K3
DUl EE L B A (Nagy et al., 2022) ., P&
R MR A AR A3 A R R BT, YD IR
BERATINZIREIC L T 2 2K B, A AR BT
() B AE = ZE A AU R AR R TR R R A ) B
1S 14 875 0 00 B T RSP0 B R A R Y B
(FS il

AR, YAXOGE B R 7 U ZIRE 1)
I e 17 5 AR S 34 B PR S R T B A
FAR KA B BRI o 3K B [z B AR 1 T — R
) Z Z R DAL, BEfS B I EDE 2 R4
P IRTEPE o 99.27% MMM BUIE R R, W EHEA
FABT IR T, RRAEBHITOGIE B K 4 1 B
B o X — W5 N R AT RO R B R AR
BifEde it 7 E BRI , [ i RS R
LY REANAIEE 2 W S € S
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