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Abstract [Objectives] To compare the performance of two types of pheromone dispensers for releasing two aggregation
pheromones of Frankliniella occidentalis [neryl (S)-2-methylbutanoate and (R)-lavandulyl acetate] and thereby inform the
choice of pheromones and pheromone dispensers for controlling these pests. [Methods] The release profiles of the 2 active
compounds from pheromone dispensers with a rubber septum or hollow PVC fibers were compared in a laboratory over a
7-day period using with solid phase microextraction (SPME) and a gas chromatography-mass spectrometer (GC-MS). In
addition, the effect of time on the release ratios of N(S2MB to (R)-LA was investigated to determine the optimal blend of
these two compounds in both types of dispenser. The trapping efficacy of both types of dispenser baited with an optimal blend

of aggregation pheromone compounds was then compared in field trials. [Results] The laboratory experiments show that the
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amount of neryl (S)-2-methylbutanoate and (R)-lavandulyl acetate released from the two different types of dispenser were

markedly different. Over the 7-day experimental period dispensers with a rubber septa released more neryl (S)-2-

methylbutanoate, and less (R)-lavandulyl acetate, than those with hollow PVC fibers. In addition, dispensers with rubber septa

loaded with a ratio of 8 : 1 neryl (S)-2-methylbutanoate to (R)-lavandulyl acetate released these pheremones at a ratio ranged

from 5.84 to 19.24, which is within the natural range of F. occidentalis. Dispensers with PVC hollow fibers had a relatively

stable release ratio of about 4. Furthermore, field trials indicate that dispensers with rubber septa performed better than those

with hollow PVC fibers with respect to trapping F. occidentalis adults. [Conclusion] These results suggest that dispensers

with rubber septa are superior to those with hollow PVC fibres for dispensing the aggregation pheromones of F. occidentalis.

However, hollow PVC fibers can also perform well if the ratio of pheromones is optimized when the dispenser is loaded.

Key words aggregation pheromone; rubber septa; PVC hollow fibers; release pattern; trap catches

PUfE s o Frankliniella occidentalis (Pergande)
ANEY AIEE ZAEY) b S E o, ol R
GER7 Ly W R ACE (27 E A Ry o N I IR
e Z PR YD 75 AL R R, T3 il X2 i 7
( Tomato spotted wilt virus, TSWV ), 4477 F4Hd
W3 W P G % (Kirk and Terry, 2003;
Morse and Hoddle, 2006; Reitz, 2009 ) . PifL
T W | =3V N B O 1)1 S Y o
TR EESE AT A A, OB A=
FERFE R (Kirk and Terry, 2003 ) . PiiEH] 5
T 2003 FAEFREJ s E il (TR A S,
2003 ), ZjriGHE e, HETCEZ A O el
( B2, 2011) o HET, PEiEs] SR+
TR T 1k 2= P57 ( Broughton and Herron, 2007 ;
Funderburk, 2009; Wu et al., 2018) . fb2#fK
245 (1) R it (3 B0 A8 Xk 2 bR 245 7 A bt
25k (Gaoetal., 2012; Lietal., 2016; Wang
et al., 2016 ). ik, PHAES] DB MLk OB H
T T A B TEJE BE

HAT, PiEs] DA ZME R RMEE, 1
FHREFLR . HMELEMEEMFLR
( Teerling et al., 1993; Hamilton et al., 2005;
Olaniran etal., 2013) , HHREF LR R
NIz o REAR B th VU AL I BRI XS
WM R Y BA S AR B G,
IR (S) 2-HEET AN [neryl (S)
-2-methylbutanoate]fl (R) -ZFRHEAK g [ (R)
-lavandulyl acetate] ( Hamilton et al., 2005 ), ( S)
-2- H 3T R A6 AR R A T 1) 5| 475 4 5 v X6 P A
i) Eh e R ) BT B SRR ( Hamilton
etal., 2005 ). M/, (R) -ZRRAEAHFERLE H [A) %)

PO AL e I AR (Hamilton et al.,
2005 ). EIHN2EHEEH AL AR R LB, BAR
(R) - PRFEAF P B ph A FH P A B 3 ()75 5
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HARAE 2 FP AL A 9 0 B B [RVAE B2 i 5 1R RIOR
2 P AR L R 12 8 (B B®4E, 2014;
BKXUOMAS, 2017; Lietal., 2019) .

TR R I PR A R AL AR RO N B
HfE B IEAT 3 R W R S 1 8 ( VrkoC
et al., 1988 ), iEHEN T, REFEERHATH
AR, 176 ARFMN T 51 K ISR RIS
B Bh O AR S B R 532 Ak O IR
A I 5T K r s e, O O e AR BT
(VrkoC et al., 1988 ), 158 RKERBRHMMFIA
ZFE, HAP R ZERAAR PVC 8RN 5ol
]2 (VrkoC etal., 1988; Shaveretal., 1989;
Heuskin et al., 2011 ), H T AR EAR R P BRALA
FEEATR], AR Rk A rp B A 5 LR A1 IR
iR EA 25 5, ST A S 2 7E H E) i 4R
BOR (Corketal., 2001),
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K 1.5 om, WFAatsp Ry A YRS A BR A
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HET 2 h, MIEC LR T 5 B A B 0
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1.2 REFEEREAIHREHZHHE
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(Zhang etal., 2011 ),
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microextraction, HS-SPME ) FISAH (1% - G e
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. ZJa, it GC-MS B SPME #£H
KX HAAEBBREFERNYAERE, BT
GC-MS Bk FHUr Hrig 3 ) SRR RS E T
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Fig. 1 The release dynamics of the two aggregation

pheromone compounds loaded in rubber
septa and PVC hollow fibers

A. (S) -2-HETMELR; B. (R) -LRARAFR.
A. Neryl (S)-2-methylbutanoate; B. (R)-lavandulyl acetate.



13 PIME-AE: DY LS B SRS B AR oA WA A (RO S 5 AR - 185+

22 BHEHDREEEE 2 B S EGIEERN
PVC & 2 #Ei kBt &

FEE WS RE R, HIKER (F=
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Fig. 2 The release amount and ratio of N(S)2MB
to (R)-LA [N(S)2MB/(R)-LA] for the optimal
blend of N(S)2MB and (R)-LA (10 000 ng:

1 250 ng) from two different dispensers

A. HBIK3E; B.PVCH, N(S2MB: (S) -2-FF TR
EAERR; (R-LA: (R) -ZFREEARE,

A. Rubber septa; B. PVC hollow fibers. N(S2MB: Neryl
(9-2-methylbutanoate; (R)-LA: (R)-lavandulyl acetate.
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adults caught in traps baited with different dispensers
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FrZEAL . R/ IR L R ERNE B & YT T
A 4 ) ERIPGE (Golub et al., 1983;
Hofmeyr and Burger, 1995; Stipanovic et al.,
2004 ), AHIFEHIE, EWRT TR HERK
FHORUSHE {37 8 2% 5 Wil 43 4 v A5 5L AL 5 W 1 R i
( Butler and Mcdonough, 1981 ), (S) -2-HH LT
T 16 A TR A2 e R TR R ERL B BT R R 2R 4k &
Yy, AEXHFRE (MW) 236, 1 (R) -2,
PR A R TR 2 TR IR SRAL B W, ARXS O3 1 i
(MW) 5 196, FiRZERAlREFE 2 Fhdl/rn
BB AN A] o AW 5T 25 AR SE L EHED, AH (W)
FET, 2MEiEd (R) - LR HEA R R
HORBE ST (S) 2-HIETREILRE. Yioh,
AWFFE T it FI AR ZE B AR AN PVC 45 8UA BA
RIS . PVC 2 —FECIR RS Y, iR
JiE FE 0 BLAT SE R 54 o AR TP 1 S IR A5 A X AN
i) 1k & Wy i 22 B RCR A B A 6] ( Butler and
Mcdonough, 1981 ), 2 FhEEARIYAS [ 2540 A1 515
BEMASWEAETREE SFEAMII T 2 FhiR4E
5 R R B R A

AWFFEAETR LI, 2 Fhadkp (S) -2-HJk
TRRAEAENRA (R) - LR B A R g A RO 203
£ First-order AL, X AR X AEZ L 1
FRR DA HGE, 3R Cydia pomonella
(Brown et al., 1992; Mcdonough etal., 1992;
Kehat et al., 1994 ), /i Plutella xylostella
( Méttus et al., 1997 )FI 7] A] JE#E Conopomor pha
cramerella ( Zhang et al., 2008 ), 7& First-order
RO, 5 B R A5 R T R i i, Bl
I [ 1 TR PR, X AoRE TS e 2 R IR 7
RAWE — H R R A RN E R R = I,
I AR JE 2R A e A7 8 D AR e 22 Al A T AN
E—WKEF = (Mcdonough etal., 1992 ),

B VE AR e SRR DR 2 A 7 R
22 SR O I AR AR B H A S HiT
WFFE B 2 R 50iR & L B2 H TR SRR
AERCIE N (S) 2-HEE T R AEREF (R) -&
PRAACHINR 8 + 1 ( HEOAE, 20145 BKXURLAE,
2017; Li et al., 2019) . 4R, T 2 Fhdlor
PR R A B 22 5, ARSI % 2

P SRR LL ], AR A iy L. A
WFoEEs R, M (S)-2-H 3 TIRIBAERR A (R)
-LRFEACKTE 8 1 1 MAZIARIG, 2 MR
LU BERT R & 2B A8, IIFERS 2 h, 2 A5 REK
FUABAE 2 PR rh B4 R AR AR B ZE 4044 1.72, PVC
BRI 1.19), B 2 RIFUR, 2 AR tulE
BT o RBCIEEAAR T, 2 443 2-7 d R
FLIEFE 5.84-19.24 [A], i PVC &84k, 2 457
2-7 d BB AR R, 4 oA . IR €
oAb 2 2415 B L A7) 5 PO AR S R Y 2 4
S EEBVEFBIARIT (Z2RRRAESE, 2017 ), X—&55%
e 7AW B RIS AEEE R, 7 d Rl , 4
ARG FE S AR ) 75 AR S SR AR T
A PVC E#AR M5 B .

A E FE AR 1) N FH R T At 28Rk 25 71
M GIFE 2 G B RN A HGE, a7
T Resseliella theobaldi ( Hall et al., 2009 ).
B Dasineura mail  ( Cross et al., 2009 ),
41K H Sitodiplosis mosellana ( Bruce et al.,
2007 ). MECFEBUATESEH B B ER Rz
W (Kehatetal., 1994; Moéttus etal., 1997 ),
PIAGE FEAE Ry R AR 1 VY A i) L SR AR B R 8L
W (S)-2-HET R ANRTERE T 4k ik,
PR A FRSY 314 Thripline™( Bioline Agrosciences
Ltd ) F11 ThriPher ( Biobest Belgium N.V.), Jf1E
ZPVEY) 2R Gerh B 0 2 PR AR VY AL i 1 () PR
i (Covaci etal., 2012; Sampson and Kirk,
2013; Lucas et al., 2014; Sampson, 2014;
Broughton et al., 2015; Kirk, 2017 ), 4EAME
SEEEFAEN] TR PG e sl D REFER 2 Fid
Sy Ec ARG L AR I ZE S R BT 2 1 5115
SR, A FE AR AR 2 F 4L o0 1 R I LU A Bt s ]
WBAR K, X ] e B |5 HAESCR AR E 1)
FEFF, WX PVC ERIRMN S, BIREAR
g 2 FLH MR A LB, 2 Fhdl iR L
ELANTE VY AL 8 5 [ SR B LB Bl L {5 2 A
23 BETI LU AB A XS SR E L PR #E A PVC
b 2 M IR A L, WA 2 B S R
FLfE SVPa s 5 2 FPREE(E B R ARk
BIVERIAGL . 4, PVC &R RE AR 2
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