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Abstract: [Objective] This study aims to clarify the spatial distribution of Monochamus saltuarius and
Arhopalus rusticus on Pinus koraiensis from the perspective of vertical space, and explore the interspecific
relationship between these two species, so as to provide theoretical basis for their control measures. [Method ]
Adults of M. saltuarius and A. rusticus were simultaneously detected in P. koraiensis forest in Fushun, Liaoning

Province, and both species of beetle larvae were found on the same P. koraiensis tree. Taking P. koraiensis as
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the habitat resource of longhorn beetle larvae and the vertical height of P. koraiensis as the resource sequence,
P. koraiensis affected by longhorn beetles was selected using 40 cm as a unit to study the morphological
characteristics, distribution location, niche width and niche overlap of M. saltuarius and A. rusticus larvae.
[Result] The distribution of M. saltuarius larvae on P. koraiensis was (87.20+8.45) heads per plant, and that of
A. rusticus larvae was (24.40+2.37) heads per plant. The distribution of M. saltuarius larvae was positively
skewed on P. koraiensis, with the largest distribution of (16.404+2.38) heads per plant at 80 — 120 c¢cm above
ground, significantly higher than the number below 80 cm and above 120 cm (P<<0.05). A. rusticus larvae were
evenly distributed in the aboveground parts of the affected trees, with the most abundant at a height of 200 —
280 cm, accounting for 33.63% of the total number of larvae, significantly higher than the number below 120
cm, 160 — 200 cm and above 320 cm (P<<0.05). No larvae of these two pests were found in the underground
parts of damaged P. koraiensis. There was a certain difference in niche width between M. saltuarius and A.
rusticus larvae, with values of 0.694 4 and 0.757 6, respectively, and a niche overlap value of 0.804 6.
[Conclusion] M. saltuarius larvae are mainly distributed in the middle and lower parts of the trunk of P.
koraiensis, while A. rusticus larvae are evenly distributed at various heights of the trunk. The ecological niche
overlap between the two is relatively high on P. koraiensis, and the degree of similarity in ecological
characteristics is relatively high, indicating a high competitive relationship between the two in P. koraiensis
forest to a certain extent. [Ch, 2 fig. 25 ref.]

Key words: Monochamus saltuarius; Arhopalus rusticus; Pinus koraiensis; host; ecological niche

= A2 Ak 5 R 4 Monochamus saltuarius J& ¥ 3 H Coleoptera K 4+ £t Cerambycidae 74 I£ X 4= 7. #}
Lamiinae 7% K4 J& Monochamus, 1K Arhopalus rusticus J& 553 H K4 FHE K 4 F} Spondyliites 7
KA4JE Arhopalus, JEfEFRIARR 2 FhEEMETF I, SR ESHAERFEET LW, FE
SEA VR - R B TR R TR BRSO B RS B TR ER I, ORREAL S A R AR Y, R
A ey Wi G BT ST 35 AN N S S sy £ S0 1 €0 N (12 1= B il A G S A
AWK, XTRHARE B KA E . 2018 4E = AZ 4 88 R AR 1 Upk b BB A R R AU b XA B 42 U D 16 B2
H, R, ZI8 Pinus koraiensis WHEHHIA A AAMA 28 HUI B SRIBR 27 £ 5 R A A TEHE A A 22 LY
ATREN T, MR LR HU SR B R AR D, XN & Pinus AEYIE FEWKR, BEFR A B o

A A AR SR A T i 60 9 53 A B s FAR DGR A8 i, AR — i SR 38 (N FH A o3 A o
FHOCHER PR EE S50 SR AR, FIBr A AR 8T 0K, P42 T 45 SRS AN m) (1% et [a] 2 i) v D i
Dy o 1) S B 53 A AV AE A A, AR 25 58 BE AN A S EE S FR ORI S A ALY 2 A e EE 48400,
AT Sz WRAREE XS GE IR A0 R FH BE 7 S I b BV R 1 o 1 AR At 5 3 A 4 P LR (1) 3 A 0% 32 g
HFE R R R PR BRI . =S W R B . 7EJBHL P. thunbergii Hisi R LA R A M.
alternatus TERIT 2 m LR 53 fi e 2 5 s KA SRR A B IR A AU ME RS, 4B KA A 40 MU 7E SR A A
T EZNAE 1~2 m S AL, RELESEO IR R MR REGE RN Tetrigus lewisi T
BREM R R R . RS WA LI EBE A P banksiana b 2 K246 88 KA 4y L E B0 A 4
10~180 cm &% |, Hirf 20~60 cm & % E fr

Hul, AXKRENESMIFRZE D TR EFRESA, MR XA 2 s i i
WM A, B X Tl A0 e A S AT G /D o X I T 48 TR T 5 A Mk 1 b ) )
AR A LI RN R RI K i s 2 b s KA SR A, W i3 EAAE20h, JFHC X4
NGRS LB KA H . I, AT B TEAR VT = A2 46 85 R A= AR K 4= 4l UFE LT 32 35 K I 1 2 B 23 [A]
o3, MAESMI TR s 6 s2 KA R T KA BRI DGR, TR 0 A= 2807 5 B A AE B S48
0, WA B TELLAA AR Y e BL2S R AEZS A S 40 Ak Jmy, R MIHEIBLSE o0 A S AE A, AR &
S U Y & S O 2% |



364 WroIL R R K A R 2024 4E 4 F 20 H

1 #MEE 7%

1.1 HARXHER

ST XL T T4 PR [ 3 S5 % A iR B AR (42°10'22"N,  124°92'817E). iZb & il
KBRS, PSRN 5.3 C, 7 HFEARER 22.9 C, A FHREKE N 806.5 mm. XI5 Mih
NEERER Bh M ZIHS, MRINIEAA B =42 Picea asperata. &MY Larix gmelinii 5345, MIE R 17~20 a.,
1.2 Fik

2022 4F 7 H A s g BE ALV HR 10 BRBE K 4R 15 H L0 (B42 28 14.0~17.0 cm, B E2H 4.1~5.2
m). B E R R R AR ATL, TP FL. DA T IEERAAE], IR i [FIAR IR @ 1 . BT
FEL, SERAR, #HAERNTFRS, ER5ER=,

PL 40 em RHIRFERAL, JFRIT T o MfEIDIEEHA N 2= 82 48 58 K A FIAE A R 4 &) B i Bkt S o3 A o7
B FITFR R, FEAE) A AN T B R R S AR, E SR TR B AR A
fL; BARBHEE, W R4 A, FRIOPTHE FHIERN Z AR A AR R A4, = AR
BN 75% LBEH 5~10 min, HUHETEARRLGE FOUETFHAR, 0 HIE S HHIE .

KRG REE . SHE T BEEE | B EN MR R AR L RURHE, FEARA 4,
1.3 ESMEEMESMEERRHMITE

PLLTAA R TR A R A4l A S W80, AR A9 3 1 FEAE M BRI 51, & 40 em o 1 SRR 4
o O TEBESEAE PR A R Sl TR FH A AT ) 5 5 RS 17 9k 20 o AR 38 ) R BT ) A a
PrFp g R SO, AR/ B R TERE & T A se e b ir, AR 2507 98 B2 K A BE R R TR 2 1 985
K LEVINS!' $2 ik i AR S0 5 B, BUERE RN 0~1, @A BNEERECE 2 MR —FEE
A7 1 AR AT RS R e T OR R R A B UER AR B 2 ek, ARSI B AR AU, KR
Tl ] 11 35 2 56 B BRI Z . AR S EE SR BCR T PIANKA U (07 B4, 7 vt nl /S i) 35 4 R 50
B R Y, BUETE T 0~1.
1.4 ZUELAEBS S

K JH SPSS 25.0 Fll Excel 43 Ab 3 A . SR LR 3 7 2253 BT (one-way ANOVA) 43-#i1 K 4R &) BU 7
CERART BRI B A 22 R T, RIS E L (a=0.05) #HT7 2 & ILER, i Origin 23Kl

2 ERG50H

2.1 REHHESEHME

WEE BB 5 K246 88 K2R 540 A5 AR &y R0 Sk 350 R 75 AR LA AS [R) 9 B AR AE (81 1) A2 6 8E
RAGHIEERE: A B AR ARRES, KK 1724 mm; LIMEMHEIE, KT, @
GEAE AT AR ; AT TS AR AT LR, PR M RGBS, &R R A geE e, 5 A
1 EFEEE, AEJGEHAE . W KA RS SR . G Rl A e, K 18~23 mm; SkFRERE, &
BB DUAIE, SERTR, FERENM, S RsE, mihk, WE AL AT Ay
W ETr B, ZRiAG RIS G, R Il BIRE AL, FRABRRER, A
HS MR .
22 2FREHHALINKEIER ENEEZTEH

WEGIRER: SRR BAELAN ERYIr A (87.20£8.45) k- k", WM RA-4MAELIA |
M AR (24.40£2.37) k- Bk ' LN ZEAR L AR RA R R IERESSAM, HTF AR KL,
Hi I 80~120 cm AbSr ARt Z, M (16.40+2.38) k- #k", (HHEMR R A2 1L B R AP B9 20.30%, W&
F 80 cm LA R K 120 em LA & A9 4l AR (P<<0.05); 40~160 cm Kb B 5 B8 MR = A2 48 2 K2R 4l Ui
) 49.60%, A (41.60+6.53) k-#& "5 M+ 4 m LA L2 AT, R = A2 A8 8 KA 4 BB Y
0.92% (14 2).

CIANZ T AR - BRI A A R ARG A, MR R R Ll B, 200~280 om = B AL 48 A
KRG EERELZ, K (7.90£1.77) k-, F B4 BUBGR Y 33.63%, HEE ST 120em LI,



5541 5 2 W IR 2 S T (Y U N £ B S SEA I VA W L LS e VA o ] 365

2 000.pum . ' 2 000 pm

A ERAEBF AL h B. BB 4 ik
Bl ZaHEERFLBRRAFY R

Figure 1 M. saltuarius and A. rusticus larvae
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Figure 2 Vertical distribution of M. saltuarius and A. rusticus larvae on dead standing trees of P. koraiensis
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