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Abstract [Objectives] Monochamus saltuarius Gebler, a vector of Bursaphelenchus xylophilus (Steiner & Buhrer) Nickle
was discovered in Liaoning province, which indicates the fact that the security of pine forests in northern China is now under
serious threat. Identification of species and individuals of cerambycid beetles in pine forests invaded by pine wood nematode
can provide references for early monitoring for population dynamics of vector beetles and potential vector beetles and forecast
of pine wilt disease’s occurrence. [Methods] To identify the relative effectiveness of cerambycid multi-pheromone
components, APF I attractant, F8 attractant and compounds lures, a trapping experiment for longhorn beetles was carried out
from May to October in 2019 and 2020, in mature forests of Pinus tabulaeformis, Pinus koraiensis and Larix gmelinii var.
principis-rupprechtii in Fushun city, Liaoning province. [Results] Cerambycid multi-pheromone components and F8

attractant in the same trap among all these comparative groups achieved the best performance, due to the fact that each trap of
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this group captured the highest number of cerambycid beetle species (19 species; 18 species in P. tabulaeformis forest and 14
in P. koraiensis forest) and individuals ((18.31+8.86) ind./week in P. tabulaeformis forest and (23.44+10.92) ind./week in P.
koraiensis forest). The cerambycid beetles trapped in three forests for a grand total include 34 species and 13 307 individuals.
M. saltuarius accounts for 67% of the all species trapped, with the percentage of Arhopalus rusticus, Prionus insularis,
Acanthocinus griseus and Rhagium japonicum being 13.2%, 6.6%, 4.1% and 2.7% respectively. [Conclusion] Cerambycid
multi-pheromone components and F8 attractant in the same trap captured the highest number of longhorn beetle species and
individuals, therefore, this is an effective method for monitoring potential longhorn beetle vectors of pine wood nematode. 8
species of cerambycid beetles having already been proved to damage pines trees were captured, including M. saltuarius, A.
griseus, Acanthocinus aedilis, A. rusticus, Asemum striatum and P. insularis. Based on their feeding and oviposition habits,
what can be suspected is that pine wood nematode is more likely to be transmitted to healthy pine trees by A. griseus and A.
aedilis rather than by A. rusticus, A. striatum and P. insularis, because the latter three species don’t need to supplement
nutrition after eclosion and lay their eggs in bark gaps or in rotten wood, thereby reducing the possibility to spread pine wood
nematode.

Key words pine wood nematode; Monochamus saltuarius; lures
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TR B IA AR FRAARS , 8 B B
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SR B HUE BT, HEMAN
GO G VI S B eSS e [ =
AN . BEERBRRE, RAMSERAFG5
TV RE AT 25 Hb 5 00 405 A B Pl 25 R T 0 i A A
L dumny kil (EEMSE, 1991) o HAl, 2
BB SERETARAA APF 1 e AR AL
BRA G IEFIA F8 BB KA GER, X
PARNHR SR BT XA B8 R AR IR A AR . LA,
ARG R EF R ARG R R Z N ES
R, [l — R KRG B R AT RE S X 2Rl R
Frh RIEER, 20 R4 R E B R SR
R YAREE G IE LR KA 185 [5R), oT L
R AR HIE Z MR AR (Fanetal.,



-+ 448 - o B 3244 Chinese Journal of Applied Entomology 59 %

2019; HAA)TAE, 2020) o

H A, A8 KA 5 1R O s v 42
SCRE, (HE IR E L DA R R S A2 AR R A
M5 ARG i HA b . R, AR R R4
JURERIGAS] . APF T FEASESR BN (1) K
AR ROE R F8 RIMA 88 KA 5 [AFIAH o A2 46
B R A B 4 OB TR B Ay, LI 3R AL
T3 A PRI P A 2 U W 0 2 A6 A 7 1 S 4

1 MREFE

11 RIS

T b % 7R 10T AR SR T P B - A
AT (N41°53733.9”7, E124°21'24.9" ), 5236 Hikk
HiAih#s Pinus tabuliformis A TAk (D EHE T
/NDINEEAR /NP IV ¥ | K | -0y o DN Y 7 N 2
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Pinus tabulaeformis Pinus koraiensis
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1 mL RHAE
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AR
Larix gmelinii
var. principis-rupprechtii

B1 ITFHEIRsHHRREHRRE
Fig. 1 Setting of trapsin pineforestsin Fushun, Liaoning province
A RATERSIER (M) SEREL (MA 1 MF) FESCR HE; B, MRS KA S AO5 157 (A FITF) 5
LRCRILES; C RV NEE (1) X 3585 1ER (M) FMEETELS (MA R MFE) LGRS
A. Comparison of trapping effect between cerambycid multi-pheromone components (M) and compound lures (MA and MF);

B. Comparison of trapping effect between two kinds of efficient attractants (MA and MF) for M. alternatus;
C. Effect of isopropanol (J) on cerambycid multi-pheromone components (M) and compound lures(MA and MF).
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( tps K4 Phymatodes mediofasciatus. b5t %
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% K2k Xylotrechus pekingensis), H:r, =#4E
SR W RA . PiR4 Prionus insularis,

INRE SR A | W E2 A6 R4 Rhagium japonicum,
VY 5.4 K4 Mesosa myops., B K4 K4 Asemum
striatum AR Y VK4 Amarysius altajensis
altajensis AYIFEM MR G BFHET 67.0%.

13.2%. 6.6%. 4.1%. 2.7% . 1.5%. 1.6%#F1 1.1%.
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Lepturini | T —FEHEXRSE |1
HRAETR IRIERE | 4
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R PR A 1 146
Trachyderini LGWRE: ‘ 13
BB 2 R4 | 15
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INRK AR 546
Ceroplesini XEIG KA ‘ 34
X g PR RS | 4
3 A o
(/jﬁl%aiitiiigiﬂ Lamiini ZHAE BT |
Mesosini PU A5 K4 201
Phytoeciini f& K4 /@HR** 2
HRSERY |2
Saperdini |Wi S R4 8
R | 1

& 2

211 RETTERSFEASESRFLFELR
EbB  7E 2019 4F 5 A 2 2019 4F 10 A W], 4
JEMEE I Ge i P R AR R AU R ISR . 45
RN, RENEB KA FIFESCR (kK
YRR R AR ) A g2 (1
P<0.05 ). M JEI BRI A i 2 K 2 W F A5 i ok
F . (EIIAR, M. MA Fil MF i3 09 R4 Fh

Prionus insularis insularis
Arhopalus rusticus rusticus
Asemum striatum
Leptura (Leptura) annularis annularis
Leptura (Leptura) duodecimguttata
Stictoleptura succedanea
Gaurotina nigroantennata
Rhagium (Rhagium) japonicum
Paragaurotes ussuriensis
Sivana bicolor
Oupyrrhidium cinnaberinum
Phymatodes (Paraphymatodes) mediofasciatus
Chlorophorus motschulskyi
Cyrtoclytus capra
Plagionotus christophi
Rhabdoclytus acutivittis acutivittis
Xylotrechus pekingensis
Xylotrechus (Xylotrechus) grayii grayii
Xylotrechus (Xylotrechus) hircus
Xylotrechus (Xyloclytus) chinensis chinensis
Eumecocera impustulata
Amarysius altajensis altajensis
Anoplistes halodendri pirus
Purpuricenus lituratus
Acanthocinus (Acanthocinus) aedilis
Acanthocinus (Acanthocinus) griseus
Moechotypa diphysis
Lamiomimus gottschei

Monochamus (Monochamus) saltuarius 8 910
Mesosa (Mesosa) myops
Oberea heyrovskyi
Menesia (Menesia) flavotecta
Saperda (Lopezcolonia) interrupta
Saperda (Lopezcolonia) octomaculata

T THIRR AR BB RFTR ., R, WHRAE

Fig.2 Subfamily, tribe, specie and individuals of cerambycid beetles attracted in pineforestsin Fushun, Liaoning province

*FRRPEL TEABL R ; R P EBLEM . RFYF %S ( Catalogue of Chinese Coleoptera Volume 9
Chrysomeloidea Vesperidae Disteniidae Cerambycidae ) (Lin and Yang, 2019)

* indicates new record species in Liaoning province; ** indicates new record species in China. Scientific names of
cerambycid beetles refer to { Catalogue of Chinese Coleoptera Volume 9 Chrysomeloidea Vesperidae Disteniidae
Cerambycidae ) (Lin and Yang, 2019)
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P. tabuliformis P. koraiensis
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P. tabuliformis P. koraiensis

MRA}HH Stand type

B3 X&EESIEH (M) 5EEFEE (MAFIMF) BERRER
Fig. 3 Comparison of trapping effect between cerambycid multi-pheromone components (M)
and compound lures (MA and MF)

A, CFERAPRECE (SR ); B, SFHRAFARE (SR ). A LA ARVNG TR RoR
HNHME 2T RE (Wilcoxon fHS AL, P<0.05), M: 8 {5 A RKIREY KAWL ;
MA: 50%M Fl A; MF: 50%M Fl F; CK: %51, 5,
A. Mean (+SE) number of cerambycid species; B. Mean (+SE) number of cerambycid individuals.
Histograms with different lowercase letters indicate that the mean differences within
the group are significant (Wilcoxon signed rank sum test, P<0.05).

M: 8 cerambycid pheromone components and plant volatiles;
MA: 50%M and A; MF: 50%M and F; CK: Blank control. The same as Fig. 5.
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CK: P=0.027; FvsCK: P=0.027), 7E7&5M#ARK
W, F5 CK B AR (P=0.03), 1fii A5 CK
ZITo %S (P>0.05),

SR LFE, TE3 RN, F REBIARS
FIRR AP ECE CIHFAAR 12 Bl (ZDBEER
£ Svana bicolor FI & J\ & #2 K 4 Saperda
octomaculata {7 AT S ), ZIAMFK 15 Fif,
TENTRABR 8 Flr, it 19 F ) KAFEARKR (i
FAMK (24.85+7.44) S/, ZIAAMK (26.28+8.33)
L/, VEMRAAR (10.95+2.54) Sk/F ) &%, H
5 CK BEARF A RN REYF R Cilifs
K10 A (JLIAE K4 Eumecocera impustul ata
{CAEBEBEBR R ), ZIAMK 10 B, Y5 HFAMK 8 Ffr,
3t 15 A ) FERABHEASGE CIlPAbk (17.55+
4.74) 3L/, IR (16.85+5.40) K/, &R
FARK (4.70£1.19) Sk/ ) Hik, 7EIEIARARN,
A 5 F BEHRHEHRR AL B E A
[, O. heyrovskyi ( HTEIHrZe sk Fh ) (UFEHE CK
R (K 4),

213 KYRABEXERSFEFMERBES
BERRWEM  1F 202047 A 17 HE 2020
10 A, BESTHISEE R R RHR R 2R
B, BT RBRAA RIS IEERCR (3R
KPR, REEASE) Z27BE (1
P<0.05 ) TEJMAARFNZIAAARN, JERYIXTIR J 5

25 AR IR CK g S8 RSl 254 AR K 2R P gl o
RAFEABEIF TR E 25 (3 P>0.05 (&l 5),
g R4 Xylotrechus chinensis chinensis {¢ 7
AR TP A F s,

22 FARAFEENAEMEERFHERBRILE

2019 4E 5 J1 % 2019 4F 10 JJH1 2020 4 5
A% 2020 4 10 H, BRSGHHEER Y =246
25 R4 MEME G R R . A R RN R
NONZN IR R EoTicR VA NN /A NN 31 /S N 2877
i = A2 655 KA MEME i R IR SR AR 2 R A
At E L (3 P<0.05 ),

2019 4 5 H % 2019 4F 10 A, TEMAAFRFI
LIPARIN, M. MA. MF Fl CK Z 8] 2%
5 (MEREY P<0.05); TEISHHAAMKIN, A A1 F
FEOX B RENIFESR LR EER

( MRS P<0.05), 15 CK MIIBERCRM L,
WS EAR (MR, AvsCK: P=0.01; Fvs
CK: P=0.01; MEdt. AvsCK: P=0.027; F vsCK:
P=0.027 ), 2020 4F 5 H & 202047 H 16 H,
A FlF JHOTE 3 Ak o it = A2 46 58 R A4-10155
AR T EER (MY P<0.05), F 5 CK
TE 3 bR g3 i i 2 AN [R)C T AR« B 1R . P=0.018;
ZIAAAR: MEdL. P=0.027, M. P=0.027; 7%
HAAAR: BEH . P=0.027, HEdi. P=0.042),

A a | 235 B ‘
871 a it Lure -§ a a ks Lure
2 oL CJA S 30 B A
i LJF 2 25 L
S5 p, CJCK =7 a a [ JCcK
o)
Q
KE oL Ke 10 f M
£ = -
E1f S 5f f
“ol- § 0
THAAAK EAR /7N T HFABK AR AR /NN TR
P. tabuliformis  P. koraiensis L. gmelinii var. P. tabuliformis P. koraiensis L. gmelinii var.
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B4 BMHREBRFERESIEN (MAFIMF) BELRER
Fig. 4 Comparison of trapping effect between two kinds of efficient attractantsfor Monochamus alternatus (MA and MF)
A, CFHRAYFECE (£hrfER ); B, SFIRAFEARE (HhriEiR ).
A: APF I fFASGIRAA SR A R0AEN; F: F8 RUMM AR R A 5155
A. Mean (+SE) number of cerambycid species; B. Mean (+SE) number of cerambycid individuals.
A: APF I attractant; F: F§ attractant.
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Fig. 5 Effect of isopropanol (J) on cerambycid multi-pheromone components (M) and compound lures (MA and MF)
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A. Mean (+SE) number of cerambycid species; B. Mean (+SE) number of cerambycid individuals. J: 1 mL isopropanol.
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A. Comparison of trapping effect between cerambycid multi-pheromone components (M) and compound lures (MA and MF);
B. Comparison of trapping effect between two kinds of efficient attractants (MA and MF) for M. alternatus;
C. Effect of isopropanol (J) on cerambycid multi-pheromone components (M) and compound lures (MA and MF).
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NEAIE APF 1 FRARGsRAINN A8 KA k0
A F8 BIRASRRAGIAER . KA 1SRG 157
FHIG L RO, A9 T 2019 4FF1
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interrupta, & F M OA 25 F. + 8K
4 e K 4E Sictoleptura rubra, M2 4 4E
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K4 Anoplistes halodendri pirus. i B £ K 4=
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