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Abstract [Objectives] To evaluate the preferences of female Thrips tabaci for different plant volatiles and thereby provide
a basis for developing candidate attractants, or repellents, for this pest. [Methods] The preferences of adult female 7. tabaci
for different plant volatiles at a concentration of 1 pg/uL were determined in an olfactometer, and the effects of different
concentrations of these volatiles were also evaluated. [Results] Females displayed no significant preference for y-decanolactone,
(+)-a-pinene, linalool, 2-phenylethyl acetate or (-)-a-pinene, compared to the n-hexane solvent control at a concentration of
1 pg/uL (P>0.05). However, they displayed clear preferences for the other 20 volatiles. Nonanal, (S)-(-)-verbenone,
(£)-citronellal, nerol and 1,8-cineole were significantly attractive (P<0.05), whereas 4-acetylpyridine, o-anisaldehyde,
d-decanolactone, (Z)-3-hexenol, geraniol and 1-octen-3-ol were even more attractive (P<0.001). Salicylaldehyde, carvacrol,

(Z)-jasmone, eugenol and allylanisole were significantly repellent to females (P<0.05), whereas methyl salicylate, methyl
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jasmonate, thymol and isovaleraldehyde were even more repellent (P<0.001). The attractiveness, or repellence, of most

volatiles had a significant upward trend with increasing concentration, and the intensity of behavioral responses was closely

related to volatile concentration. [Conclusion] §-decanolactone, geraniol, 1-octen-3-ol, o-anisaldehyde and 4-acetylpyridine

have potential for development as attractants of 7. fabaci, whereas methyl salicylate, methyl jasmonate and thymol are

potential repellents. The results provide a basis for developing environmentally friendly methods for controlling 7. tabaci.

Key words Thrips tabaci; plant volatiles; olfactory recognition; behavior response; attract; repellent
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PETIRE (Pan er al., 2013 ), X BEOKETT
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Compounds CAS number Purity (%) Compounds CAS number Purity (%)
4BTEIFEE o-anisaldehyde 135-02-4 98 SEHHRR S Methyl isonicotinate  2459-09-8 98
(H)a-JEHs (+)-0-Pinene 7785-70-8 99 S+HHBR £ s Ethyl isonicotinate 1570-45-2 98
(-)a-JEH (-)-0-Pinene 7785-26-4 98 4-Z FRIEBE 4-Acetylpyridine 1122-54-9 98
¥R 1,8-cineole 470-82-6 99 |y-ZE¥MRNME y-Decanolactone 706-14-9 98
(2)-FFM (£)-Citronellal 106-23-0 96 5-Z8 R NME 8-Decanolactone 705-86-2 98
FME Geraniol 106-24-1 98 KH#BE Salicylaldehyde 90-02-8 98
J5HERE Linalool 78-70-6 98 KGR BE Methyl salicylate 119-36-8 99
FEAERE Nerol 106-25-2 97 SIXHEE TIsovaleraldehyde 590-86-3 98
2-Z R I 2-Phenylethyl acetate  103-45-7 98 el Carvacrol 499-75-2 99
T Nonanal 124-19-6 96 B HE Thymol 89-83-8 98
I ¥R (S)-(-)-verbenone 1196-01-6 95 T#® Eugenol 97-53-0 99
JWi-3-2 7 WE (Z)-3-hexenol 928-96-1 98 XTI EE R HEE Allylanisole 140-67-0 98
1-3%45-3-F% 1-Octen-3-ol 3391-86-4 98 JBZRFIEE (Z)-jasmone 122-40-7 97

KATREFHE Methyl jasmonate 39924-52-2 95
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O TR S R A A R TR

I 4bFH Treatment [ X} /& Control Noﬂree%)i%n/s‘eé% al
HiAEN B Cotton leaf I ns MfEn A Cotton leaf 5/60
KZ 4 Scallion leaf I ns KZ M F Scallion leaf 3/60
HaAEM B Cotton leaf I I IR 4K, Filter paper 2/60
K& M F Scallion leaf | I R B4 Filter paper 3/60
84K Filter paper s ns JE4K Filter paper 10/60
MR Cotton leaf juice I | ** V4K, Filter paper 2/60
2 Scallion leaf JUICC _:| *k B4, Filter paper 2/60
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#$E#R (%) Choice rate (%)

B 1 (EE SR X AR E A SERRIT AR E
Fig. 1 Selection behaviors of Thripstabaci femalesto different plant odors
RN E (P<0.001); *FRZEFNE (P<0.05); ns FREFAWE, NEIF.

** and * indicates significant difference at 0.001 and 0.05 levels, respectively;
ns indicates no significant difference. The same as below.
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P <0.001), Ji-3-CUfME (°=13.57,df=1,P<
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mm YR ] B (IESkE) i e
Plant volatiles Solvent (n-Hexane) No response/Total
4-Z BEEBE 4-Acetylpyridine EE——— ) 2/60
4B 1E 75 0-anisaldehyde [————— — 1/60
5-Z4 MR Mg 6-Decanolactone [ ———— —— 2/60
Ji5i-3-EL #5582 (Z)-3-hexenol [ —— —————— . L 3/60
FxM-#% Geraniol ——— ——— T 0/60
SHINFR Z K Ethyl isonicotinate I —T ] ** 4/60
1-2£%%5-3-F% 1-Octen-3-ol —— L 4/60
FIRER B EE Methyl isonicotinate IEETT— 1 #* 3/60
T-J# Nonanal ] * 2/60
LR SR (S)-(—)-verbenone [ —— — 3/60
B (+)-Citronellal ——— ————— 3/60
P& IEEE Nerol [——— ————— 1/60
et 1,8-cineole [ E—— — 1/60
v-Z4R N y-Decanolactone ——————— — T 3/60
(+) o-J&% (+H)-a-Pinene | —— — 0/60
F54%EE Linalool ——— — T 3/60
2-Z.FR#E Z.Bis 2-Phenylethyl acetate By ;¢ 6/60
(=) o-J&% (-)-a-Pinene [ n— 0/60
XHHEPIEA B Allylanisole — 1 x 2060
T %} Eugenol — ] * 2/60
JRFEFTEE (Z)-jasmone — ] * 2/60
F -ty Carvacrol — ] * 2/60
Ik Salicylaldehyde [ E— ] % 2/60
B Isovaleraldehyde E— ] k% 3/60
B BB Thymol e 1 %% 2/60
FFER F g Methyl jasmonate [ E— 1 *x 2/60
JK PR i BiE Methyl salicylate — 1 *%  4/60
100 80 60 40 20 0 20 40 60 80 100

%% (%) Choice rate (%)
B2 {AE SR RN SEMEIELE YT AR

Fig. 2 Selection behaviors of female Thrips tabaci to different plant volatiles
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WP} 0.001, 0.01, 0.02 pg/uL (1) BHAE X HE S AR
MR ERJC & AT RN (P > 0.05), WEH
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ZEIR TR I NI 825 5 [E (P < 0.001)

(&3,

< 100 - S 4HR F TiE Methyl isonicotinate < 100 S4HER Z. g Ethyl isonicotinate < 100 [ 1-4%-3-F# 1-Octen-3-ol
~% 80 . oS80 o x2S 80 « ** o
e e e o, e *
- g 60 \\/ ~ E 60 ././."/.__—‘ ~ E 60 //
¥S 40 ¥S 40 .S 40
< 0 1 1 1 1 1 J < 0 L 1 1 1 1 J < O 1 1 1 1 1 1
0.0010.010.02 0.1 1 10 0.0010.010.02 0.1 1 10 0.0010.010.02 0.1 1 10
WP (pg/ul) WP (pg/pl) WeBE (pg/pl)
Concentrations (ug/pL) Concentrations (ug/uL) Concentrations (ug/uL)
~ 100 &M EE Geraniol ~ 100 Ji-3-CL 482 (2)-3-hexenol =100 4-ZBEALEE 4-Acetylpyridine
E\o./ *k § k% Kk f\e\-/ 80 ok k
/\: P 80 . * % /\: P 80 N oy *  kx
ZE 60 / SE 60 oo 2 E 60
8 40 88 40 #S 40
R K3 g
mE 20 wmE 20 mE 20
< 9 L < 9 e < 9 o
0.0010.010.02 0.1 1 10 0.0010.010.02 0.1 1 10 0.0010.010.02 0.1 1 10
WEE (pg/ul) W (pe/ul) WEE (pg/pl)
Concentrations (ug/pL) Concentrations (pug/uL) Concentrations (ug/uL)
o 100 4R 7B o0-anisaldehyde < 100 - 5-Z%ER g 5-Decanolactone
"\% 80 * x E XS ’“% 80 A **
X 2 X2 *
Z8 60 S 60 //f—/.
8 40 %5 4
mE 20 wmE 20
< 9 s . N . . < 9 : : : : . .
0.0010.010.02 0.1 1 10 0.001 0.010.02 0.1 1 10
W (pg/ul) WE (pg/ul)
Concentrations (pg/uL) Concentrations (ug/pL)

E 3 AEREEWZELZYIIEEDHWRSIMER
Fig. 3 Theattraction of female Thrips tabaci to plant volatiles of different concentrations
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100
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‘;)’ * *
8 60r /k—/.
|
= 401
Q
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¢ 20r
0 ! | 1 1 1 |
0.001 0.01 0.02 0.1 1 10
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1001, .
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e
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T
*
*
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