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Analysis of secondary metabolic phenols and volatile compoundsin
six host plants of Matsucoccus matsumurae
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Abstract [Aim] To explore the differences in secondary metabolites and volatile organic compounds among different
resistant hosts of Matsucoccus matsumurae, and to identify eco-friendly insecticides and semiochemicals that influence insect
behavior, with the aim of improving control strategies against M. matsumurae. This exotic invasive pest poses serious threats
to pine forest health and ecological security. [Methods] Non-volatile secondary metabolites (phenolic compounds) and
volatile organic compounds were identified and analyzed in six pine species with varying resistance to M. matsumurae
infestation, using targeted metabolomics and dynamic headspace GC/MS. [Results] Tannins and phenolic acids, particularly
catechins and epicatechins, in the bark of branches that are easily parasitized by M. matsumurae are positively correlated with
resistance to this pest. A resistant species, Pinus sylvestris, has unique and relatively high levels of volatile organic compounds
such as (+)-limonene, camphene, 3-carene, and y-cadinene, whereas a susceptible species, P. densiflora, contains relatively
higher levels of myrcene and phellandrene. [Conclusion] Catechins and epicatechins can indicate whether a pine species is
resistant to M. matsumurae. The specific volatile compounds found in different resistant tree species, such as (+)-limonene,

camphene, 3-carene, y-cadinene, myrcene, and phellandrene, may be attractive, or repellent, to M. matsumurae.
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Hiisrm Tk 2 BE, Gfi H A EEH
B P W, s DL s R A
INHAETE TR EEk (PVE BRI A5, 1982;
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Fig.1 Tannin and phenolic acid contentsin bark of
3-5-year-old branches of six pine species
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Fig. 2 Catechin (A) and L-Epicatechin (B) contentsin bark of 3-5-year-old branches of six pine species
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AT, K2 2P R AR T

LNHE R Y T R A S e s T H
ARFNT W FZTF FRFOAAS ML, B, 5
UNTOELY-& 7/ L ARSI NN L /N DI Rb R RO N oy
WE-frER, B8, 40k
24.57%+1.51%F1 18.38%+2.59%; FAKE )54
Brof oon, OO X S B R m
( 1.46%+0.14% ) . T (1.74%+0.39% ) Hilt
W FE T R (0.49%+0.13% ) Fil i #4
(0.79%+0.42% ) ( F=6.239, P<0.01) ; HiT#}
o 3-EER AT Bl 13.26%42.107% , Hoftu ks F
FERhARKG 5 A, R R R
YIBAH y-FA M (3.04%+0.07% ) . KK
(1.83%+0.18% ) . 1,2,4a,5,6,8a-/N4-4,7- - H 3k
- (1-F3E 23 ) 2% (1.16%+0.16% ) . 2,7,7-
— HIEROA[2.2. 1] PEbE-2-18 ( 1.11%+0.09% ) . B-
W % M (0.85%+0.22% ) B- BE MK M
(0.57%+0.06% ) . y-KEEFHK (0.525% ) F o-
FEAME (0.33%+0.01% ) SFfb G405 SRR Fh R
v« SHAS FBAA G B-AK T & B3 v,
Wh o 32.74%+2.52% . 21.38%+£1.76% Al
28.9%+3.12%, MITET FAFIRE F AN ARG HY 5
B Z Ty 2253 N, A TR A R AR X 5
(25.42%+2.2% ) i & @& T HM (9.93%+
1.46% ) FIAE TS (10.88%+2.09% ) ( F=24.52,
P<0.01 ) 5 25 FA FIEE A rh KO M A X B 8 R
11.97%+1.29% . 10.96%+3.87%, FrAaT-HAr A&
R (R 1),

3 itig

BTN S A F B T, RE AR 2
AL . IHIERE S S RO, eSS, M
Pk Pk R 4 s i RE A, R P R S
FEAR, XAk B A B FR AR,
2011 ) ; AT E5AMER & U IFUTIE, it
AR RS 7 38, D R B R A R R
(XU, 2021) o MPRIE M EZ Ry A btk ik
A, MERBEAPUAEER, a5 et
L U 22 B S R A DG RO B, A
Ty 5 o P 8T 2 A T A £ R H P R

FER AR, 2016) 24T (1997)
O R S /NSRS A L e R s A A
SRR, BTN B R 2 TR 5
0.58 fif, HrhmmmERR &y 3.70 £, SEAFNE
H Dendrolimus spectabilis A [i] 7 f 7 [ 7=
BN o ZSWEI A A LS 28 % A2 A A i R
TN K% R Ectropis grisescens i1 i F (194
ARPEFERR (PMNBRFSSE, 2023 ) o ARG A BLH A
Py F2 B 5 A 1 3-5 AF A B AR B Y A B A
MR, JLHIE LR R R ILER R SRF PR E
FHOC, AT LK AR Ry 2 1502 HASHA T I PR A
IF8 R PEFE bR

B B R R o e R L R G
o I B AE P 5 A MR AR AT I, T e R
sE A (A, 2004; Bruce and
Pickett, 2011 ) , TEHpEI#EALTRES, HYEF
FH— B2 LAV R 5135 KRR | SRaBER 1
B A, X SEAR 5 R R U8 S E AR IR
A EEEN, WA 2E Y B K RO B
) e E A B AR it 2 — (AR3E4E, 2005) o A%
R ZE R Won, 6 FhF EAEYIE KD IE A5
R RER WS . B . ZEBE-B-IRIE AN 2-
TRIEAE, M (H)-FrGds . M. 3-8, y-FEm
W AT B R P (R R S 5y o ke A
Gy R S A5 B TR IS BT, BUTEAR R A i
WA A P SRR i 2 TR, 24
i 4 28 AL B Wit R MU R B BRAT Sk R B
SO ( SIS, 2015 ) o 5T,
PR rv il s 28 1 o B i A8 b 5 A BT YIRS /N a8
Tomicus minor 43 Z [AIfF7E JCHK , 3- B4 AT 15
I (8 7 A AT U NRE S AR (SRR LA,
2021) o Ve RBOR MAE K rh 4 B R /) D-
Frigdd e 5 UL AR IR S HUR BRI R 57, 2 7%
Hii ks Bl Bemisia tabaci 2% B 7] (94 S04y (E
BIME, 2022) , S%MUFrE X 3 BUEAT A A0
ISR (XN, 2018 ) o D-Frigdi vt R A= 7
H REAEH 2 H Dastarcus helophoroides B 5|
BVER (R, 2019) , (EXT## HE R HA
BIREVE FH o it FH 3200 10 7 b AR 1 0T i it 1l
Dendrolimus superans f¢ #4385 FH i 2% ( MRyass:



- 998 - R B H1 244 Chinese Journal of Applied Entomology 62 %

2014) o 3-E4ExT & [E FH % Hyphantria cunea
R, [RIEfengiE it 5 &8 CcOBP2
ShE b R WU N TR 5 | DR H P g ] FG /)N
% Chouioia cunea, 1] 1E A4 YBlIA 2450 i 22
Ay CREAR RS, 2020) o FJRHIELME 3-
EESR WA AT 5 Thrips palmi #asset i 5257,
2019 ). G ALTEMIE 251 B 2 R AWM y-HEAM S |
B-ZK FrM s m, HEm T xRS i, Spodoptera
litura I APLIE (PR, 2021) o HEEH
FEWSXT L1 I8 K/Va Dendroctonus valens 17
HARNEAER (XI5, 2021) o B EUA 2
F I RR A IR Tt a5 B G, BRI IE it
FERRRPL AR, (e A B (i,
2022) o MRAEAAFREER, Wik —LFIH EAG.

Y7 RIRRGEAN . AR DI AR R A R it
A7 534, b HBAG 515 PSR Y 165 90 R s
Be b KB = RIR, WFgR i, RHON & 3
FRERE RGPS TR LR 2 5 (2
M, 2007 ) , ARIFFEEUES . &M
HB 2 R X AF A A BE (FRER, 2010 ) o
HE eI i B SR % BT, BRIE L YER
MUALE WIS, 2F 320k 25 A 0 A 5 # e
FE S22 B At & X B U B 2k R 7 A
RN ( SCHAE, 2020) , ARG IGAE A & A Hb g
THEA R, AW IREIRANTT, MRS
H ASH T 1) 2F LB
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