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EAG and olfactory behavioral responses of Lygus pmtensis to
volatiles from seven host plants species
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Abstract  [Objectives] To identify potential attractants, or repellents, for use in the IPM of Lygus pmtensis. [Methods]
The EAG and behavioral responses of L. pmtensis to volatiles from seven different host plants (Kochia prostrata (L.) Schrad.,
Chenopodium glaucum, Brassica oleracea L. var. botrytis L., Convolvulus arvensis L., Brassica campestris L. ssp. chinensis
Makino, Chenopodium serotinum L., Lycopersicon esculentum Mill.) were measured and compared. Volatile organic
compounds from the different host plants were sampled using SPEM and then identified and quantified with GC-MS. EAG and
behavioral responses to 9 candidate volatiles from different host plants were then measured and compared. [Results]
Thirty-one distinct volatile compounds were isolated from the seven host plants. There was a significant difference in volatiles

between species. All 9 of the candidate volatiles tested elicited EAG responses; the strongest EAG response was elicited by

* Supported projects 31560513
ok First author E-mail suns152930@163.com
HAE Corresponding author E-mail thzzky@163.com

Received 2018-06-25 Accepted 2018-08-31



2 : EAG -317 -

Nonanal. There were significant differences in the EAG responses of males and females to the volatile compounds tested;
females responded to 3-Hexen-1-ol, acetate, (Z)- and Nonanal more strongly than males. Females also had significantly
different behavioral responses to Nonanal, 1,6,10-Dodecatriene, 7,11-dimethyl-3-methylene-, (E)-, a-Pinene, Caryophyllene,
3-Hexen-1-ol, acetate, (Z)-, 1-Hexanol, 2-ethyl. [Conclusion] Male and female L. pmtensis have different EAG and behavioral
responses to volatiles from different host plants. Some potential attractants for the control of L. pmtensis were identified.
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Table 1 The standard chemical samples in the experiment
CAS . Producer
Compound CAS number  Purity (%)
o- a-Pinene 3856-25-5 98 Sigma-Aldrich
1- Caryophyllene 87-44-5 98 Sigma-Aldrich
1,6,10-Dodecatriene, 7,11-dimethyl-3-methylene-, (E)- 18794-84-8 97 Sigma-Aldrich
-3- 3-Hexen-1-o0l, acetate, (Z)- 3681-71-8 98
2- -1- 1-Hexanol, 2-ethyl- 104-76-7 98
Nonanal 124-19-6 98 Sigma-Aldrich
2,6- Butylated Hydroxytoluene 128-37-0 96
Dibutyl phthalate 84-74-2 97
. '1(3H)-Isobenzofuranone, 6-(dimethylamino)-3,3-bis[4- 1550-42-7 9%
(dimethylamino)phenyl]-
3- -1- 3-Hexen-1-ol 544-12-7 98 Sigma-Aldrich
EAG
EAG
1.5 MREHEEITRMNE
2013
EAG IDAC-2 USB Y 10
MP-15 Y
3 cm
15 cm 60°
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S5cm 30s
QC-1B
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Fig. 1 GC-MS chromatograms of volatiles in 7 host plants

A. AKHbAK Kochia prostrata (L.) Schrad.; B. JK£tZE Chenopodium glaucum; C. F£4f=% Brassica oleracea
L. var. botrytisL.; D. HJigf£ Convolvulus arvensisL.; E. /N3¢ Brassica campestris L. ssp. chinensis Makino;
F. /N#Z Chenopodium serotinumL.; G. Zjiii Lycopersicon esculentum Mill. "~ &[[i], The same below.
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Table 2 The name and content list of volatile of different host plants
% Relative content (%)
Volatile compound A B C D E F G
2- -1- 1-Hexanol, 2-ethyl- 0.09 0.2 - - — - -
Nonanal 0.04  0.04 - - - - -
1(3H)-Isobenzofuranone, 6-(dimethylamino)-3,3- 0.26 3 B B 0.19 B B
bis[4-(dimethylamino)phenyl]-
Nonadecane 0.29 - - - - - -
Pentadecane 0.14 - - - - - -
Dibutyl phthalate 0.33 - - - - - -
-3- 3-Hexen-1-ol, acetate, (2)- - 1.93 - 0.41 - - 8.71
Tetratetracontane - 0.15  0.69 - - - 0.09
1- Caryophyllene - 0.13 - 49.32 - - -
a- a-Pinene - 0.07 - 0.21 - 1.00 -
Dodecane - 022 1.64 0.03 043 - -
Heptacosane - 0.84 - - - 0.20 -
3- -1-  3-Hexen-1-ol - 0.38 - — - _ _
Decanal - - 1.32 - - - -
B- B-Pinene - - 1.01 - - - -
2,6- Butylated Hydroxytoluene - - 2.66 - - - -
1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester - - 8.44 - - N -
-2- 2-Decen-1-ol, (E)- - - - 0.05 - - -
Z-3- -3- cis-3-Hexenyl isovalerate - - - 0.07 - - -
alpha- 1H-3a,7-Methanoazulene, 2,3,4,7,8,8a- B B B 237 B B B
hexahydro-3,6,8,8-tetramethyl-, [3R-(3a,3a4,74,8a3)]-
1,6,10-Dodecatriene, 7,11-dimethyl-3-methylene-, (E)- - - - 4.79 - - -
Spironolactone - - - - 0.16 - -
Octadecanamide - - - - 2.04 - -
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43 2 (Table 2 continued)

Volatile compound

% Relative content (%)

A B C D E F G

Tetradecane - - - - 0.27 - -
Heptadecane - - - - - 0.08 -
Tetratriacontane - - - - - 2.29 -
Octacosane - - - - - 0.14 -
beta- 3-Buten-2-one,4-(2,6,6-trimethyl-1-cyclohexen-1-yl)-  — - - - - - 0.08
Z-3- -3- cis-3-Hexenyl isovalerate - - - - - - 1.40
(2)- -3- Butanoic acid, 3-hexenyl ester, (Z)- — — — - - - 0.18
(E)}-4-  -1-  4-Hexen-1-ol, (E)- - - - - . 044
A. KHbRR Kochia prostrata (L.) Schrad.; B. JKZkZE Chenopodium glaucum; C. fEfB2% Brassica oleracea
L. var. botrytisL.; D. FJiE{£ Convolvulus arvensisL.; E. /NF3E Brassica campestris L. ssp. chinensis Makino;
F. /IN#E Chenopodium serotinumL.; G. 7 Lycopersicon esculentum Mill.
— FOREKME], — indicates negative result.
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Histograms with different capital letters and small letters
indicate significant different between Lygus pratensis
females and males to different stimuli at 0.05 level by

Duncan's multiple range test, respectively. Asterisks above
bars indicate that the relative values of EAG responses of
males and females to the same compound reaches a
significant difference level at 0.05 leve by t-test.
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P<0.01 0- 10 3
X2 3 4 10 4
a- 1- P<0.05 10 3
3- 2- -1- P<0.01
P<0.05 1- P>0.05

®3 HEEBREAXNTRFTEEYELMRNITARKN

Table 3  Response of female adults of Lygus pmtensis to different host plants volatiles in the Y-tube

\7A% % % 5 %
Volatiles Concentrations Repellent rate Luring rate x Response rate Significantly

o- o-Pinene 10 * 26.7 60.0 4.257 86.7 *

10 * 283 63.3 4328 91.7 *

10 * 35.0 53.3 1.224 88.3 ns

1- Caryophyllene 10 2 25.0 66.7 6.223 91.7 *

10 3 21.7 63.3 6.978 85.0 *x

10 * 30.0 58.3 2.962 88.3 ns

-3- 10 2 35.0 50.0 0.864 85.0 ns

3-Hexen-1-ol, acetate, (Z)- 10 2 233 60.0 5.500 91.7 *

10 4 33.3 50.0 1.100 83.3 ns

Nonanal 10 2 25.0 63.3 5.529 88.3 *

10 2 18.3 66.7 9.567 85.0 **

10 ¢ 26.7 58.3 3.942 85.0 *

10 2 30.0 53.3 2.173 83.3 ns

’1/fil—gggl(e)gf;fagfr?eet!hylene-, (E)- 10’ 26.7 60.0 4.257 86.7 *

10 * 283 51.7 2.307 80.0 ns

2-  -1-  1-Hexanol, 2-ethyl- 10 2 283 60.0 3.722 88.3 *

102 23.3 61.7 5.858 85.0 *

10 * 38.3 41.7 0.046 80.0 ns

10 2 38.3 51.7 0.627 90.0 ns

Dibutyl phthalate 10 3 25.0 56.7 4.183 81.7 *

10 4 38.3 45.0 0.175 83.3 ns

2 6- 10 2 36.7 45.0 0.281 81.7 ns

Butylated Hydroxytoluene 10 3 31.7 517 1590 83.3 ns

10 * 36.7 433 0.185 80.0 ns

10 2 33.3 48.3 0.916 81.7 ns

1(3H)-Isobenzofuranone, 10 ° 35.0 533 1.224 88.3 ns
6-(dimethylamino)-3,3-bis[4-

(dimethylamino)phenyl]- 10 * 31.7 50.0 1.373 81.7 ns

ns P>0.05  * P<0.05  ** P<0.01

ns indicates no significantly different at 0.05 level; * indicates significantly different at 0.05 level; ** indicates extremely
significantly different at 0.01 level. The same below.
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Table 4 Response of male adults of Lygus pmtensis to different host plants volatiles in the Y-tube

v/v % % 2 %
Volatiles Concentrations Repellent rate Luring rate X Response rate Significantly

- o-Pinene 10 2 30.0 483 1.459 78.3 ns

10 * 25.0 53.3 3.537 78.3 *

10 4 38.3 50.0 0.493 88.3 ns

1- Caryophyllene 10 2 35.0 48.3 0.702 88.3 ns

10 3 333 50.0 1.100 88.3 ns

10 * 28.3 50.0 2.047 78.3 ns

3- 10 ? 36.7 46.7 0.394 88.3 ns

3-Hexen-1-o0l, acetate, (Z)- 10 * 30.0 50.0 1.688 80.0 ns

10 4 26.7 51.7 2.738 783 ns

Nonanal 10 2 26.7 53.3 3.029 80.0 ns

10 3 20.0 58.3 6.617 783 *x

10 * 23.3 53.3 4.105 76.7 *

10 2 30.0 46.7 1.242 76.7 ns

1,6,10-Dodecatriene, 10 3 31.7 48.3 1.167 80.0 ns

7,11-dimethyl-3-methylene-, (E)- 10 ¢ 333 51.7 1.295 85.0 ns

2 - 10 2 31.7 41.7 0.474 76.7 ns

1-Hexanol, 2-ethyl- 10 3 333 483 0.916 81.7 ns

10 * 30.0 46.7 1.242 76.7 ns

10 2 383 40.0 0.012 78.3 ns

Dibutyl phthalate 10 * 40.0 46.7 0.165 86.7 ns

10 4 35.0 46.7 0.553 81.7 ns

2 6 10 2 36.7 433 0.185 80.0 ns

Butylated Hydroxytoluene 10 ° 31.7 45.0 0.792 76.7 ns

10 * 40.0 41.7 0.011 81.7 ns

10 2 333 46.7 0.745 80.0 ns

1(3H)-Isobenzofuranone, 103 38.3 46.7 0.266 85.0 ns
6-(dimethylamino)-3,3-bis[4- 4

10 33.3 43.3 0.444 76.7 ns

(dimethylamino)phenyl]-

3 g

250 340

2006
90 1700
Dudareva €t al., 2006

31 7
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