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B E [HH] IR AFRZREANF K4 Monochamus alternatus {5 8 AL2- 9 BT R 52,
Sk Rk B HUAE B R A R MR OO B O AR S AR R . [ AR ] MRS B BRI 2
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 I, [ &R ] KB R OB RS 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] €
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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 REF*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 GERE5HM

21 REMEERERIEINFHIBROFM

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.

Lo

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 ),

60 —
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S
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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 EYREEERERTEXFHIRORME

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 —
=
0
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

S Xk (References)

Bendera M, Ekesi S, Ndung'u M, Srinivasan R, Torto B, 2015. A
major host plant volatile, 1-octen-3-ol, contributes to mating in
the legume pod borer, Maruca vitrata (Fabricius) (Lepidoptera:
Crambidae). Die Naturwissenschaften, 102(9/10): 47.

Billings RF, Cameron RS, 1984. Kairomonal responses of
Coleoptera, Monochamus-titillator (Cerambycidae), Thanasimus-
dubius (Cleridae), and Temnochila-virescens (Trogositidae), to
behavioral chemicals of southern pine bark beetles (Coleoptera,
Scolytidae). Environmental Entomology, 13(6): 1542-1548.

Bruce TJA, Wadhams LJ, Woodcock CM, 2005. Insect host location:
A volatile situation. Trends in Plant Science, 10(6): 269-274.

Butler LI, McDonough LM, 1981. Insect sex pheromones :
Evaporation rates of alcohols and acetates from natural rubber
septa. Journal of Chemical Ecology, 7(3): 627-633.

Fan JT, Kang L, Sun JH, 2007. Role of host volatiles in mate
location by the Japanese pine sawyer, Monochamus alternatus
Hope (Coleoptera: Cerambycidae). Environmental Entomology,
36(1): 58-63.

Fan JT, Meng JG, Wang BD, Zhao LL, Sun JH, 2013. Field trapping
the Japanese pine sawyer Monochamus alternatus Hope
(Coleoptera: Cerambycidae) using an aggregation pheromone and
host volatiles. Chinese Bulletin of Entomology, 50(5): 1274—
1279. [#gE, R, Baode Wang, XFiH, FMI4E, 2013.
AR BRI IRAE B RN H 88 KA I & iR 1.
W B B2, 50(5): 1274-1279.]

Hu Q, Jin J, Du YB, Fan JT, 2018. Variation of the composition of
attractants in lures for Monochamus alternatus (Coleoptera:
Cerambycidae) in the field and its influence on trapping efficacy.
Acta Entomologica Sinica, 61(11): 1310-1318. [ #A3F, 452,
G, BEAEE, 2018, HFAMRAF AR AL 5 R T
Al S HS AR s . B 24, 61(11): 1310-1318.]

Jing HR, Liu MY, 1996. The influence of rubber substrates on
isomerization of the sex pheromone compounds of the pine
caterpillar moth in pheromone dispensers. Acta Entomologica
Sinica, 39(2): 126-132. [fl& 7%, XIFHI, 1996. JLFME gk
X b AR AR B R LA B R AL R . R o 2,
39(2): 126-132.]

Kong WN, Wang Y, Niu GF, Guo YF, Zhao F, Ma RY, Fan RJ, 2018.
Screening and optimizing sex pheromone dispenser for Grapholita
molesta. Journal of Shanxi Agricultural University, 38(7): 8-12.
[FLEEdn, F45, FEC, i, &K, DM, R,
2018. FU/NELO PR B R BRGSO, vl
K2R, 38(7): 8-12.]

Li XL, 2016. Studies on controlled release characteristics of sex
pheromone components of Dendrolimus spp. (Lepidoptera:

Lasiocampidae) from microcapsule dispensers. Master dissertation.



23 AT GRS AN 8 R A5 B A2 0 B A O - 375 -

Guiyang: Guizhou University. [Z52£3f, 2016, FATHPE(EEBER
IR GREARIARITTE . B2 00830, SERH: BN R4 ]

Li XL, Kong XB, Zhang SF, Wang HB, Zhang Z, Yang MF, 2015.
Researches on the release rates of four types of insect
semiochemicals from four dispenser types. Scientia Silvae
Sinicae, 51(12): 63-70. [Z=2£Hk, FLEFDE, TRAT5, Fiout, 5k
B, Wik, 2015, 4 ZKE REBALEYI B R SR 1
FIRERGER. Ml Bl 51(12): 63-70.]

Loreto F, Schnitzler JP, 2010. Abiotic stresses and induced BVOCs.
Trends in Plant Science, 15(3): 154-166.

Mukabana WR, Mweresa CK, Omusula P, Orindi BO, Smallegange
RC, van Loon JJ, Takken W, 2012. Evaluation of low density
polyethylene and nylon for delivery of synthetic mosquito
attractants. Parasites Vectors, 5(1): 202.

Pajares JA, Alvarez G, Ibeas F, Gallego D, Hall DR, Farman DI,
2010. Identification and field activity of a male-produced
aggregation pheromone in the pine sawyer beetle, Monochamus
galloprovincialis. Journal of Chemical Ecology, 36(6): 570-583.

Pichersky E, Noel JP, Dudareva N, 2006. Biosynthesis of plant
volatiles: Nature’s diversity and ingenuity. Science, 311(5762):
808-811.

Ju Q, Guo XQ, Li X, Jiang XJ, Jiang XG, Ni WL, Qu MJ, 2017.
Plant volatiles increase sex pheromone attraction of Holotrichia
parallela (Coleoptera: Scarabaeoidea). Journal of Chemical
Ecology, 43(3): 236-242.

Reddy GVP, Guerrero A, 2004. Interactions of insect pheromones
and plant semiochemicals. Trends in Plant Science, 9(5): 253—
261.

Shulkin A, Stéver HDH, 2002. Polymer microcapsules by interfacial
polyaddition between styrene-maleic anhydride copolymers and
amines. Journal of Membrane Science, 209(2): 421-432.

Stelinski LL, Miller JR, Ledebuhr R, 2006. Mechanized applicator
for large-scale field deployment of paraffin-wax dispensers of
pheromone for mating disruption in tree fruit. Journal of Economic
Entomology, 99(5): 1705-1710.

Torr SJ, Hall DR, Phelps RJ, Vale GA, 1997. Methods for dispensing
odour attractants for tsetse flies (Diptera: Glossinidae). Bulletin
of Entomological Research, 87(3): 299-311.

Vicente C, Nascimento F, Espada M, Barbosa P, Hasegawa K, Mota
M, Oliveira S, 2013. Characterization of bacterial communities
associated with the pine sawyer beetle Monochamus galloprovincialis,
the insect vector of the pinewood nematode Bursaphelenchus
xylophilus. Fems Microbiology Letters, 347(2): 130-139.

von Arx M, Schmidt-Bisser D, Guerin PM, 2012. Plant volatiles
enhance behavioral responses of grapevine moth males, Lobesia
botrana to sex pheromone. Journal of Chemical Ecology, 38(2):
222-225.

Wang SQ, Zhang L, Wang ZD, Zhong YH, 2020. Research progress
in the regulation of plant volatiles on the behavior of Plutella
xylostella (L.). Gansu Agricultural Science and Technology,
51(4): 82-86. [FiFHL, aknhi, F 56, fh—F, 2020. HEHE
XS N RIAT IO R SRk HR ORI, 51(4):
82-86.]

Wang Z, Cai WQ, Shi XH, Sun CH, 2017. Study on controlled-
release rate of different carrier of Monochamus galternatus
attractant. The Journal of Hebei Forestry Science and Technology,
45(2): 14-16. [ T8, Z5THF, S5EEE, FhEE. ABRRAT 15
FIAS 5] 22 6 20 1 B O HOR A 5. T b bRl B, 45(2):
14-16]

Yang BJ, 2003. Pine Wood Nematode Disease. Beijing: China
Forestry Publishing House. 48-56. [1%5 7, 2003. #AkF£E dig.
dbat: S Epolk iR, 48-56.]

Yan L, Li ZW, Han GR, 2019. Progress of insect pheromone
sustained release technology. Chinese Journal of Applied
Chemistry, 36(10): 1099-1108. [/, Z=ii %, BiEE. BRI
& B R ERHR MBI, Bk, 36(10): 1099-1108.]

Ye JR, 2019. Epidemic status of pine wilt disease in China and its
prevention and control techniques and counter measure. Forest
Research, 55(9): 1-10. [H#{=, 2019. FAMFL s 7E H B
ATER . BB SRR 0. Mol B2, 55(9): 1-10.]

Zhao JN, Jiang P, Zhang XY, Lin YH, Huang ZG, He YY, 2011.
Study on the slow-release attractant for Monochamus alternatus
and its attractive effect. Forest Research, 24(3): 350-356. [X4
&, 357, KRR, phate, HIRE, Tk, 2011 MEBRF
GER B IFR RHGIFERORAT I Mol B2 85T, 243):
350-356.]

Zhao LL, Jiang P, Sun JH, 2009. Within-tree distribution and
attractant sampling of propagative pinewood nematode, Bursaphelenchus
xylophilus: An early diagnosis approach. Forest Ecology and
Management, 258(9): 1932-1937.

Zhao LL, Wei W, Liu XZ, Kang L, Sun JH, 2007. A novel rapid
sampling method for pinewood nematode, Bursaphelenchus
xylophilus (Nematoda: Parasitaphelenchidae). Canadian Journal
of Forest Research, 37(10): 1867-1872.

Zhu CQ, Chen JY, Ma T, Mou J, Qin WQ, Wen XJ, 2017. Research
on release rates of semiochemicals of Monochamus alternatus.
Forest Research, 30(2): 315-321. [A4<imiht, MhZxHi, DG, &
W ZOO, RBE. MEBRAE B YR RS R
LB, Ml BEDFST, 30(2): 315-321]

Zuo W, 2007. Co-effect of rice volatile and sex pheromone to the
striped stem borer, Chilo suppressalis Walker. Master dissertation.
Zhejiang: Zhejiang University. [453C, 2007. KAEE R M5 4k
W B B AL B R . A2 e S, BUM:
TRE]



