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EAG and behavioral responses of Chilo suppressalis females to
plant volatiles from Vetiveria zizanioides
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(College of Agronomy, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract [Objectives] To provide a basis for developing botanical attractants for the female rice stem borer, Chilo
suppressalis (Walker) (Lepidoptera: Crambidae). [Methods] The behavioral responses of C. suppressalis females to 16
plant volatiles substances from vetiver, Vetiveria zizanioiaes, were studied using an electroantennograph (EAG) and wind
tunnel techniques. [Results] All 16 substances induced EAG responses in female moths. Responses to oleic acid and
cholesterol at concentrations of 0.1 1.0 and 10.0 pg/puL increased with increasing concentration, but decreased for citral,
bornan-2-one and palmitic acid. The EAG value of C. suppressalis females to vetiver extracts at a concentration of 1.0 pg/uL
was 426.11x107> My, significantly higher than that recorded for other standard compounds (P<0.05). C. suppressalis females
could be attracted by volatile compounds including cholesterol, citral, n-pentadecanoic acid, myristic acid, glycerol
1-palmitate and diisooctyl phthalate in wind tunnel assays, and different ratios of these compounds could be ranked in order of
decreasing attractiveness to female moths as follows, cholesterol : citral : myristic acid=33 : 24 © 11, diisooctyl phthalate :
citral : glycerol 1-palmitate=130 : 48 : 1, cholesterol : citral : myristic acid: glycerol 1-palmitate=66 : 48 : 22 : 1, citral :
glycerol 1-palmitate=48 : 1. [Conclusion] Vetiver volatile compounds to which C. suppressalis females displayed
electrophysiological and behavioral responses have potential as botanical attractants for these pests.
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Table 1 Purity, sources and contents of 16 standard chemical compounds from Vetiveria zizanioides (Huang et al., 2004)

(%)
Compounds Purity The content of vetiver volatile ~ Source of supply
Linalool 97.0% 0.13 Alfa Aesar
Citral 98.0% 2.14 TCI
Bornan-2-one 98.0% 0.79 Aladdin
Geraniol 99.0% 1.37 Acros
Durene 98.0% 0.16 TCI
Oleic acid =99.0% 0.48 Aladdin
Palmitic acid =99.0% 1.49 Aladdin
Cholesterol =99.0% 3.98 Aladdin
Glycerol 1-palmitate 95.0% 0.06 TCI
Myristic acid 99.0% 1.34 Acros
(E.E,E,E)-squalene 99.0% 27.46 Acros
Palmitoleic acid 98.0% 4.02 TCI
N-Pentadecanoic acid 99.0% 0.64 Acros
Oleamide 99.0% 33.50 Sigma
Dodecamethylcyclohexasiloxane 97.0% 0.58 Sigma
Diisooctyl phthalate 96.0% 19.85 Accustandard
3
3 2011 2012
2014 3 10
2 23~25 2001
60%~70% 2012
13 cm 3 cm
0.5h 200 : 120 : 30
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2h
4
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5 min 15 BEFKITSSH
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Table 2 EAG responses of Chilo suppressalis to 16 standard compounds from vetiver volatiles

EAG x10°Mv Mean absolute EAG values
Test samples
0.1 pg/ul 1.0 pg/uL 10.0 pg/pL
Linalool 85.56+42.92 ABbc  42.78+26.97 Bc 167.78+28.65 Acde
Citral 127.78+29.21 Aabc 32.78+6.76 Be 51.11+10.56 Be

Bornan-2-one 250.00+94.83 Aab 166.11+9.10Abc 76.67+£12.50 Ade

Geraniol 180.00+37.17Babc 91.67+9.62 Bbc 420.78+74.84Aabc
Durene 93.344+20.28 Aabc 57.22+8.89 Ac 104.44+28.16Ade
Oleic acid 155.00+27.50 Aabc  162.22+29.96 Abc 323.89+85.47Aabcd

Soft acid lipid 101.11+12.52 Abc

118.894+42.00 Abc 217.22+78.91 Abcde

276.11+£126.13 Aa 107.22+29.21 Ade

Cholesterol 116.11+7.72 Aabc
125.00+39.52 Aabc  110.00+55.01 Abc 239.44+52.78 Abcde

52.22+19.28 Bc

Glycerol 1-palmitate

Myristic acid 101.67+43.79 Babc 299.44+12.52 Abcde

(E.E,E,E)-squalene 130.55+14.41 ABabc 233.33+50.04 Ab 99.45+23.91Bde

Palmitoleic acid 273.89+25.76 Ba 96.67+44.01 Cbc 453.89+52.54 Aab

228.33+£58.22 Aabc 95.56+4.84Abc 383.89+178.56 Aabc
30.67+14.92 Ac
12.78+1.12 Ac

38.33+10.59 Ac

247.78+106.33 Aab  426.11+£151.10 Aa 503.33+218.65 Aa

N-Pentadecanoic acid

Oleamide 65.56+9.87 Abc 37.78+25.23Ae

Dodecamethylcyclohexasiloxane  77.78+13.52 Abc 80.114+32.34 Ade

Diisooctyl phthalate 57.7849.49 Ac 43.33+5.29 Ae

CK Vetiver extracts

+ t- (P>0.05)
Duncan (P>0.05)

Data in the table are mean + SD, and followed by the same capital letters within the same row are not significantly different
(P>0.05, student’s t-test), while followed by same lowercase letters within the same column are not significantly different
(P>0.05, Duncan’s new multiple range test).
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Table 3 Behavioral responses of Chilo suppressalis females to 16 standard compounds from
vetiver volatiles in wind tunnel assays

Test samples

%

Female response

Excited  Take off Approaching the source of lures Landing
CK Vetiver extracts 70.00 56.67 16.67 6.67
Myristic acid 73.33 66.67 23.33 16.67
Glycerol 1-palmitate 66.67 60.00 20.00 13.33
Cholesterol 66.67 60.00 20.00 13.33
Citral 60.00 50.00 13.33 10.00
Diisooctyl phthalate 53.33 53.33 16.67 10.00
N-Pentadecanoic acid 53.33 46.67 16.67 10.00
Bornan-2-one 56.67 53.33 10.00 10.00
(E,E,E,E)-squalene 63.33 63.33 10.00 6.67
Palmitoleic acid 50.00 40.00 13.33 6.67
Soft acid lipid 53.33 46.67 16.67 6.67
Durene 43.33 43.33 16.67 6.67
Geraniol 66.67 46.67 13.33 3.33
Linalool 60.00 43.33 10.00 3.33
Oleic acid 70.00 50.00 6.67 3.33
Oleamide 70.00 53.33 6.67 0.00
Dodecamethylcyclohexasiloxane 36.67 33.33 10.00 0.00
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Fig.1 Behavioral responses of Chilo suppressalis females to mixture of vetiver volatile
compounds at different proportions

EX TH APP SC +
EX: Excited; TH: Take off; APP: Approaching the source of lures; SC: Landing. Data in the figure are mean + SD.
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