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B E [BH)] IR AFRZREANFEK 4 Monochamus alternatus {5 8 4229 B R 52,
Sk KR B B B R A R MR OO B O AR S R KR . [ AR ] MRS B R AR
Begkik (IR R LIRS . BANE . RSk ) S8 RABMECR A, Jhk iRk, JtRE
ANFJEEEE (0.06, 0.08, 0.12 F10.16 mm) ZfE4e, HEfTiE—Lise. Soh, MM YIRGEERZAFERE
AR (0.08 mm ILH R LGN 0.12 mm N BE R LR B ; 0.15 mm I B R OB ; 0.15 mm
R IR ) MR BHACR A, [ &R ] KB R OB RS E A KA RS
BEREEREM, HX SR FHSCR = T B g k8, HERE N 0.08 mm B 15— 4T
T 0.06. 0.12 F1 0.16 mm JEREEMZERAS, 40, 0.12 mm {55 B 5 2R MAE AR RS B E SRR, X
AR RAEROR A, BT 0.15 mm L% R MR 0.15 mm &% EROEH. [&ig] 1€
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The impact of different sustained release carriers on semio-chemical
substances used to trap Monochamus alternatus
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Abstract [Aim] To study the effects of different sustained release carriers on the semio-chemical lures used to trap
Monochamus alternatus, and thereby provide a basis for the development of bionic lures with more sustained release of insect
sex pheromones and host volatiles. [Methods] The effects of different sustained release carriers (LDPE caps, polymicro and
rubber stoppers) on the persistence of sex pheromone lures were tested and different thicknesses (0.06, 0.08, 0.12 and 0.16 mm)
of the optimal sustained release carrier compared. In addition, we tested the effectiveness of different density LDPE bottles
(low-density 0.08 mm, low-density 0.12 mm, low-density 0.I5mm and high-density 0.15mm) and the effect of pheromone
trapping effect on botanical pheromones. [Results] The LDPE cap was the best sustained release carrier, and the optimum
cap thickness was 0.08 mm. In addition, low-density LDPE bottles performed significantly better than high-density LDPE
bottles. [Conclusion] The type of sustained release carrier can significantly affect trap performance.
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AR EE 0t Bursaphelenchus xylophilus &3 #F
2 HURT A LA, S AL b X A A ™ 1) J
Jihz— (Vicente et al., 2013 ), ¥AMFZE Hipife A
KEZE, XA AR5 S B Pinus
massoniana. #L#S P. taiwanensis, LY P.
armandii. z F#5 P. yunnanensis 253 24y,
ST FAEE I (#5H, 2003 ), 7EARIE
HilX, #A88K 4 Monochamus alternatus Hope J&
PARFER HU B T Z AL R (=, 2019 ).
v 28 K AR HE AT A8 b 2 HUTE AN () R A PR ] A%
5, (AR A 2 Hs 78 0 B [E) PN RS BBl 1,
ABHMETE— R RFMIERGEESA =TT
%44k (Zhao et al., 2007, 2009). A, *f
PSR R AR, RN & O e Rk 1 &
iRtz —.

1355 R 2 02 1 AR R [ N A iF 5 i A
Z HEN 4 AR —F G ik (RS,
2000 ), WFFEEIN, 2 EAEYHE K YRR
T RIEVEREE R YEIE G (Pichersky
etal., 2006; Loreto and Schnitzler, 2010). 1
P R HGE A Y L TR e SRR
A FMEY, HEATEBEERCE RO (von Arx
etal., 2012; FiFHt&, 2020), Mgty 5
RE A R ) A S B R 7™ 0 Ml e, ol il 3k 2
FAE R 2 )RR B FR R L P 3 SR AT
AE 4 M 35 3 X I8, ( Bruce et al., 2005 ), BF58 %
P, #K4JR Monochamus X5 W% & ¥
o-JR KA 2 BEA 47 R SO ( Billings and Cameron,
1984 ), Fan % (2007 ) &2 WA MIFARS (+)-0-
M S EU BRI, (4)-o-IRIETE D B2 A SRR
AE LA EROCHEN R, SIARCR RS, Sl
RPN ENHEERE,

R R, AF EAEYE R YR R
YRR B R ER AP T A EAE AR (Reddy
and Guerrero, 2004 ), 2f EAEYIHE LY LIS
See B Ao fE R AR BORSIL, T4 P A Bk
o B R B R B9 )i ( Bendera et al.,
2015 ), {5 B E HI(E)-2-ZFR O e iR & 4y al
DA A 2 28 7 H ) %o s A4 . Holotrichia
parallela fiyi%4# (Ju et al., 2017 ). Pajares %%
(2010 ) 5249 A& F#4 3 K 4~ Monochamus

galloprovincialis i Hmf LU= A REHFEER 2-
e B -1- T, AEEFANRR [ B |7 A i
o, BPAMSEER 45 R R IR VAR BB XY IR (F
BEA BFEWRSAER, P IA T E
TR SR A MIEACR (SR ESE, 2013 ),

HHT, A SR AR5 1R 12 N FH A SR R AR i 2%
s, FEM o-IRE . OB (YLD )
il 2- i SE-1- Ol (REWFEEER) e
i (W35, 2018),

AR 5 B A R AT A W 1
RO AT T A 520 ( Mukabana et al., 2012 ).,
H TR 05 700 A 22 R AR T A AR AR R Sk | ik
et EHe . heas gl RO . BAE R
RE I8 MELE ( Torr et al., 1997; Shulkin and
Stéwver, 2002; #2304, 2007 ), A[A] 28 Bk 1A
UG AN G P RETICREE , 520 5 175500 R sk
FTHAR (R, 2017 ). DIRRIGI R ik
Fyifs e, P IR B A AL AR
A SPE R R & T Butler and McDonough,
1981 ), KM EMNMEIRRR, TES T ATy
T B T AR AE PR (FLAERSE, 2018 ),
BEHR R P R AR 5 5 A AR (B 5 O R A
FER), S S L B A R IR A S, i
— L FIRE AR o AR SCIFSE T[] 2578
) 28 BT R AR VAR B R A IS B R 15
TRCRA M, &7 i — D IF RN SR R A AR
FHARIF R AR S

1 #HERE

1.1 RieH

PRI BT P A & BT o s bih
BRI ARFIRE R ASAR, TRy B EAA Pinus
massoniana ., #% % Symplocos stellaris. &k
Castanopsis sclerophylla, 7 [X] Cyclobalanopsis
glauca FIFRITHEA o Horp LU S AN A HA
MRT T J2 R LRy L AR H Xof B R A i 1™
HEIR, R8T 2021 4E 5 & 8 AT,

1.2 R
s RAFEAR BT AL S P ApTeHn R 1
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fR. MBRFREHFER 2- b HE-1-
ZTE, W H Acros Organics, r=fh4lifE>95%; 14
YRS BAL A o- IR FI 2B, J&K Chemical,
S EE>98.0%; FHWIRIE R o-TRIG T L1,
W FATN K 2GR A |, 7= i 2liEE>99.5%.
£1 BEXREFHARALS WA

Table 1 Experimental modalities for Monochamus
alternatus trappings

%y (Wi e YN
Components Ratio Sustained release carrier
2+ — g L2 -1 GRS BAESIRk

Z.1 Monochamol LDPE cap, polymicro or

rubber stopper

V% 3 2R 0 R v 2
R 1M Low-density
LDPE bottle and
high-density LDPE bottle

o- JE MM 4 BE 4:1
a-Pinene+Ethanol

R N R OGRS (JREE 7
>4 0.06.0.08.0.12 41 0.16 mm,6.5cmx 11.0 cm ).
TN . Bk . 200 mL {E35 )5 B 2 S B R

( BEJE/35124 0.15. 0.12 F1 0.08 mm ) F1 200 mL
FIEROIHERM (B 0.15 mm), T
MBS SR A IR AT,

1.3 REFH*E

MR R R 728 AV % o 4155
A EELERM A L, 542 A OB ARG 1 5
I 1.5 m, RERAH X (MR 2 A X — 2
AR A AR ) IAEER 5, BN IX Bk
EAFR R, Bl IR, 15-20 m,
XHeEEEE R 50 m. PR EMEAE B FE AR
PR AR (IR B R IR RS B AN A ek )
X B K AR AR BRI, Tkt Bk A
I E AR (0.06, 0.08, 0.12 f10.16 mm)
AWk, T, SN, MRRRIR G R
2% R4 44 0.08 mm L% 2 2R 22 REIf; 0.12 mm
I35 B B R B 0.15 mm R E 3R 205 5%
B ; 0.15 mm SR LM ) XS8R R A7
R R IR B R LIRSS AT I,
7 B Z ol BRI ; =% B R ORI =5 4T
I, A5 B I DR, BRI E 6 N
52, XH NI O B R LHE T B SRR

RAET AR, IERFMECE, R
XN AL PR AR RO AL, RS0 D R i
IR 2 5

14 HiEshE

R IR SPSS17.0 #4708, A
[7i] Acb JEE TR] %) R AP 5 45 SRR B R
#Z5r (One-way ANOVA ) #E-£7 A, AN[Ajkb
ME2Z55 kA LSD ZE ik, M
GraphPad Prism 8 #{4H-1E K .

2 GERE5HMH

21 REMEERERTEINFHIBROFZM

211 BEMEEEFAREZBHEITFHUAR
9k IV NS e R NI S I PSSO /i
T i A R AN 1 R . I as R,
ANFE BRI B R AR EES (Faie=
27.801, P=0.000<0.01). fifi K% R 2 M2k
BRASAE R AR MRS B R RUARRT , it (E
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FEREYE (k)
Mean trapping amout (ind.)
CRE.
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Cl 2 3
ZEFRER{AK Dispenser
Bl BEUEEEANRERHEIFHIRNZI

Fig. 1 Effects of different dispensers of aggregate
pheromone on the trapping effect

Cl: R#HER LM Low-density LDPE bottle; C2:
414 Polymicro; C3: #%Jisk Rubber stopper.
FE_EARAT AR /ING RS A dls KA U B RS ) G
PIRZ 2R RE (P<0.05), FHEIE.
Histograms with different lowercase letters indicate
significant difference at the 0.05 level among different

dispensers of the trapping amount of Monochamus
alternatus. The same below.
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h 28.60 3k, IFEMIBCRRL, B ST EHNEM
PRI S B, T B A0S TR Sk 2R AR Al e 2
HZE2ZERAEE (P=1.000>0.05),

212 BEUGEEZZERREEMNFHUARMN
B ARG 2.0.1 WL R, IKEER OIGER
SNE WG REABUART , FHARCR T, 2E4% 0.06.
0.08. 0.12 F1 0.16mm JE B [ 3R 20 G e As k&2
O E o IIGEE AN 2 fis, RAEME G B EER
A% JRE B X S AR R ) 3 ((Fs12=1.923,
P=0.047<0.05), H:1 0.08 mm EFEREERL
I35 G AR W 38 R AP AR I, 175 U 24 {E
M 40.20 3k, BEET 0.06 mm (REER ML
Fi4$ (P=0.048<0.05), {H5 0.12 mm L% R
O ESRARE (P=0.710>0.05 ),
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0.06 0.08 0.12 0.16
ZAJEREE (mm ) Dispenser thickness (mm)

2 REMFEERREZEREEEMNFHMRNIM
Fig.2 Effects of dispenser’s thickness of aggregate
pheromone on the trapping effect

22 EYREEERERFEXFHIRORME

TP UG A7 8 3 28 B AR M P 58 K AR 15 A
RN 3 s (D1: 0.08 mm RZ R 2
W B, D2: 0.12 mm (K35 R 25 2 B ;
D3: 0.15 mm %5 B 3R M S2 Bff; D4: 0.15 mm
FEER IR, R EER OGS REAE A
YIS A5 B R R, XS B8 KA RO
ERTEEEROMIME (F12=8.822, P=0.001<
0.01), Hrp, BEJE 0.12 mm LB R LIGTER
LA BT PN 38R AR B B A e, F{ECH 35.80
3k, WEST 008 mm LHEREEREM

(P=0.0492<0.05) F1 0.15 mm /=% B 8 7, 1 5%
B (P=0.0371<0.05 ), {HY5 0.15 mm {lX2 & HR
CIRRPHRER AR (P=0.759>0.05 ),

80
_Eeof a
_K %' ab
= 5 b
= o) 40 —
g
& T
i Il
- § 20 —
=
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D1 D2 D3 D4
LB FERR K Dispenser

E 3 #EMEREERERAETFHUARNZIT
Fig. 3 The effect of plant-derived pheromone
dispenser on trapping effect

D1: 0.08 mm L% B 5 4% 22 Bl 0.08 mm low-density
LDPE bottle; D2: 0.12 mm k%5 3R 52 B 0.12 mm
low-density LDPE bottle; D3:0.15 mm {5 8 2,45 2%
B 0.15 mm low-density LDPE bottle; D4:0.15 mm 7
BB 2 8 0.15 mm low-density LDPE bottle.

3 itig

A BR A — P E B R A, SRR
HAE BAL A Wil £ 1 05 A 75 0o b AT s £k
WD AN A EA R S, AT, R MR
s N NN p s A LR RS 4Ll
FeowE MRS , ATk Ao 35 I 4R 5K
R E2 RBIRA G YRS X 515
FFE AR KR REI , He A i DR R 2 A e T T
aisE i 74 (Stelinski et al., 2006), #B43E
HUF B A YITERR IR ZE |- S A R AR e (3R] 22 5 A
XIFEHE, 1996 ), R LMEE—BATER—LE/ Ny
TR R YNGR, MR L R —
AT SRR R A 19 15 2 AL 410 T 1) 92 e 4k
K (ZE2ppks:, 2015), IMRTER fufg B &K
b2 P R PRI B R R R AL L, AT
X R BRI T 1 , 15 1 3R SR AN A 56
KA BEME B S YN ERSUR BT, B
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WK, ST 88 AR R AR

SRR RN | R R st
PR 2352 Ak 2e A5 B R B sh &8 28 4k (5A%F
5, 2018), 1R E RS IR TR
O BEN BT NL P4 — e s R o, Y
B 1 JEE BE AT U LS AR R R ( 2Rk,
2016 ), AHFFE A IR EE B R LR AR IR TE R
0.08 mm B, it HI AT HIA RSO Ay, H [ i
L R B R BRI, WSRO TR,
mil { FH I B AR AR, BB R A T
0.06. 0.12 F1 0.16 mm JEEFE A R4S

T8h, B OGRS TR A IR G | 5
FURIRERL , & WA o RS B XA I8 5 B AL B
PR A B 5, K% R &) ( LDPE)
HA B T2 A R A pfbafeoe v, seff
S A FE AR R AR, AR, K
KA, T RAERCR ,, AN LR a7
( Mukabana et al., 2012 ). /=% J& 3 2. 4#( HDPE )
FUA B A7 i B A 2E 4, i H A 2R AR e PR
I, e R Z2E0R kA =00, 7 R A =
JER O S HA IR X R H], A1
BUAEGYAREES RSB, TR TR
B, BT WK, PSR (R
LSS, 2017 ). WSS ARER, IR IR LM A
MR B E S TR BEROIEE, JFHIEE R
0.12 mm FfIREE B IR L IRIRRCR ey, Ho e 2
R I 40% , 3X 1 BE RN R L Ia MRk
BEME, NS B AL s AT

KZEMG B Ry T EMw HE S 225
FE L BROG . XUR S PREE R R B2 . ANl 9
BRARERE 05 5 AR SRR, SRR
HARSHCR W BN 2T 128 (R W)
HaE | AbsSE) BERR, BHATC S ik
FIfR B RGBT i, W3 T B ek Bk 2 AR 25
BEN . MRS HER (%)%, 2019), A&
AR 25 KA 51175 7 8 FH Y 4R h 22 B 44 i
3TV, (HIR T ZRHIF T RS TR R T
R RAEGEREBREANAKEES N, &
A BTl A B KF, JR R B
2 G IR E T
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