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Table 1 Stand condition of forest sample plots

Hh A WFH [N W Ja4z TR 15 B S A 2
Location Species Age/a Height of tree/m  DBH/cm  Crown/m  Spacing of tree/m  Crown density

P TH KAk 55 S 56 MR A 50 =16 24~34 5~ 3~4 0.7

& 73R Pinus tabuliformis Carr. :
Dahuofang Forest S
Farm of Fushun L ~ > ~ ~ -~

B Pinus koraiensis Sieb. et Zucc. 25733 1 18~22 4~6 3~4 07

RIEWHIFTHX "
Ganjingzi forest N ” 47 =16 24~28 5~8 I~3 0.7

. . Pinus thunbergii Parl.
region of Dalian
PRTRRAEIIS
Fengcheng Caohe Forest . R 30 =12 20 4~6 3~4 0.7

Pinus koraiensis Sieb. et Zucc.
Farm of Dandong
LA apERE Y 7] s
EAR/YN = " .

AEHCT Count‘y Forest Pinus koraiensis Sieb. et Zucc. A =12 2 79 23 o
Farm of Benxi

1R AR ¥ VAN 7y
ARERENSG £t 20~50 =13 20~28 5~7 4~5 0.7

Benxi Forest Farm Pinus koraiensis Sieb. et Zucc.
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Fig.1 The traps of long-horned beetles
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Table 2 The species and quantity of long-horned beetles of epidemic area in Liaoning

s il AR B LA R IAT 2 B AR
No. Species Survey location Host pine Is there any B. xylophilus  Number of traps

R AR R AN, LA

1 - A, B, G D ) L _ o v 2387
Monochamus saltuarius Pinus tabuliformis Carr.,Pinus koraiensis Sieb. et Zucc.
AR A B

2 E ) i v 329
Monochamus alternatus Pinus thunbergii Parl.
; SRS,

3 e ) A, B, C, D, E @n & . . . v 317
Arhopalus rusticus Pinus tabuliformis Carr.,Pinus koraiensis Sieb. et Zucc.
251 A

g RS A B C D W N 84
Asemum striatum Pinus tabuliformis Carr.

5 T RAER A B T APEAR /N i
Rhagium inquisitor ’ Pinus tabuliformis Carr.,Pinus koraiensis Sieb. et Zucc. o
IR S T G

6 . . A, C 5 s = 22
Acanthocinus griseus Pinus koraiensis Sieb. et Zucc.

; WS R A RV .
Moechotypa diphysis Pinus tabuliformis Carr. o

. IRKARSE A B Y /NEAR VN s
Acanthocinus aedilis ’ Pinus tabuliformis Carr.,Pinus koraiensis Sieb. et Zucc. o

P

0 R LR A B R ERF: B)E, HE, Mg al

Dorysthenes sternalis ’ Pinus yunnanensis Franch. o

(Host broadleaved species: Populus, Salix, Ulmus)

OA: TR K AK 5 S5 #83% (Dahuofang Forest Farm of Fushun) , B: FHR T RIRFIAMI (Fengcheng Caohe Forest Farm of Dandong) , C:
AR T RIS EMI% (Nanfen County Forest Farm of Benxi) , D: AJETI AR B (Benxi Forest Farm) , E: KIEMH HIFFARIX (Ganjingzi forest

region of Dalian)
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Fig. 3 Geographical distribution of long-horned beetles carrying Bursaphelenchus xylophilus in Liaoning
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Fig. 4 Adults of long-horned beetles carrying Bursaphelenchus xylophilus
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Fig. 5 The number of long-horned beetles carrying Bursaphelenchus xylophilus collected by traps
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Fig. 6 Proportion of different long-horned beetle species

carrying Bursaphelenchus xylophilus
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Table 3 Number of Bursaphelenchus xylophilus carried by
newly emerged Monochamus saltuarius adults
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Adult Maximum number ~ Minimum number B/ &
numberumber
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I Female 10060.00 1.00 775.44
Ift Male 3620.00 1.00 191.54
1t Total 10060.00 1.00 513.69
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Study on the Species of Long-horned Beetles Carrying
Bursaphelenchus xylophilus in Liaoning

FAN Li-chun', SHI Yong', JIANG Sheng-wei*, ZHENG Ya-nan'

(1. College of Forestry, Shenyang Agricultural University, Shenyang 110866, Liaoning, China; 2. Liaoning Provincial Key Laboratory of
Dangerous Forest Pest Management and Control, Shenyang 113122, Liaoning, China)

Abstract: [Objective] To investigate and study the species of long-horned beetles carrying Bursaphelenchus xylo-
philus in the occurrence area of B. xylophilus in Liaoning, China, and to further clarify the species of vector insects of
B. xylophilus and the carrying amount of B. xylophilus of the main vector insects in the occurrence area, in order to
provide reference for the research of prevention and control technology of B. xylophilus in Liaoning epidemic area.
[Method] From the first ten days of May to the late September in 2018 and 2019, the species of long-horned beetles
were investigated at the epidemic areas of B. xylophilus in Fushun, Dalian, Dandong and Benxi of Liaoning Province.
The adults were collected by traps and their morphological characters were identified and the amount was counted in
laboratory. In April, 2020, the amount of Monochamus saltuarius carrying B. xylophilus were investigated in the
Dahuofang Forest Farm of Fushun. The M. saltuarius emerging from the infected wood wrapped by iron net were
cutting into pieces and soaked into Beman funnel. Then the nematodes were isolated and be identified through both
morphological and genetic characters. [Result] 9 species of long-horned beetles infesting pine trees were trapped in
the pine wilt epidemic area in Liaoning Province, namely: M. saltuarius, M. alternatus, Arhopalus rusticus, Asemum
striatum, Rhagium inquisitor, Acanthocinus griseus, Moechotypa diphysis, Acanthocinus aedilis, and Dorysthenes
sternalis. Among them, there were 4 species of long-horned beetles, such as Monochamus saltuarius, Monochamus
alternatus, Arhopalus rusticus, and Asemum striatum carrying B. xylophilus. A total of 160 Monochamus alternatus
adults emerged from infested wood were tested. The average number of B. xylophilus tested was 513.69 per beetle,
and the maximum of B. xylophilus isolated from one beetle was10060. [Conclusion] According to the amount of
long-horned beetles trapped in the forest and the amount of B. xylophilus isolated from the beetles, it is concluded that
Monochamus saltuarius is the main long-horned beetle species in Liaoning epidemic area of pine wilt disease, and
Monochamus saltuarius is probably the main insect vectored B. xylophilus. However, the population of Arhopalus
rusticus is larger than the other long-horned beetles in Dalian epidemic area, but whether it is a kind of vector of B.
xylophilus has yet to be determined. At present, the main vector of B. xylophilus in Dalian is Monochamus alternatus.

Keywords: Bursaphelenchus xylophilus; vector insects; Monochamus saltuarius; Monochamus alternatus;

Arhopalus rusticus
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