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Electroantennogram and behavioral responses of Batocera horsfieldi
(Coleoptera: Cerambycidae) to volatiles released from the Carya

cathayensis in different damaged states
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(1. School of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Forest
Enterprise of Dali County, Dali 715100, Shaanxi, China)

Abstract: To explore the volatiles from the Carya cathayensis, which affect the behavioral response of the
brown mulberry longhorn beetle, Batocera horsfieldi, and to provide a theoretical basis for screening plant-orig-
inated attractants or repellents of this insect. In the C. cathayensis of Lin’an Yayuan Village, 3 C. cathayensis
trees were vandamly selected from different damaged states [healthy (ck), as well as feeding, oviposition and
boring damage by longicorn beetle ]. The volatiles were collected by using dynamic headspace adsorption living
plants, and those causing electrophysiological and behavioral responses in B. horsfieldi were identified by gas
chromatography-electrophysiological antennal detecting system (GC-EAD) and Y-tube olfactometer. Results
showed that the B. horsfieldi adults had significant electrophysiological responses to eight volatiles of C.
cathayensis volatiles with different damaged states, including (1R)-(+)-alpha-pinene, g-terpinene, nonanal, o-

terpineol, pentamethyl phenyl, 2-ethylhexyl acrylate, 2,6-dimethylnaphthalene and hexadecane. Female and
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male adults had the strongest electrophysiological responses to nonanal and a-terpineol followed. The olfactory
reaction showed that g-terpinene had a significant attractivity to male adults of B. horsfieldi (P<<0.05). Also
nonanal had an highly significant attractivity to female adults (P<<0.01) and a significant attractivity to male
adults (P<<0.05). Meanwhlie, (1R)-(+)-alpha-pinene had an highly significant repellent activity to female
adults (P<<0.01). In addition a-terpineol had a highly significant attractivity to female adults (P<<0.01), but a
significant repellent activity to male adults (P <C0.05). These results indicate that a-terpineol and nonanal
showed strong attractivity to female adults of B. horsfieldi, while (1R)-(+)-alpha-pinene showed good repellent
activity, g-terpinene and nonanal showed strong attractivity to male adults, while a-terpineol showed good re-
pellent activity. [Ch, 4 fig. 1 tab. 25 ref. ]
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Table 1 Name, purity and source of the eight standard volatiles

sy 4 ¥ 1% CAS 5 e i

JE M (1R )-(+)-alpha-pinene 99 7785-70-8 B4 T

i i 75 g-terpinene 98 99-85-4 R AR A R A BRA R
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TN I R 5 i 2-ethylhexyl acrylate =99 103-11-7 CETAN
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SR LLAZ G H R TP ) ol B L R R S Wi S 2,6- U SRR A BN, R i oA AN B 37
F LR AR A b B A L T B ot A H AR BRSO, R Rk A (SRS 7 B 52 Y LA 4R
KRG o . TR 2,6- T RESE ROE oS b AR BN, R S H A o SO0 il 2 T Y LA Bk 4
RO TRE . PRI ERR . 2.6- — HVERZE ROE /N ke A i AR SR (B 2) 6

LR EPRIA, 5 BER A MERE SR il ARG S AR . R i AR EE . UK | N IR
P\ 2,6- — HIEZR R b o5 be Ay i A R
22 ZHRHFR AR 6 FLEWHITHRE

RO EA R L] 2 BER A HEME R AT IX 8 Bl & W0 s AT 8 RS RAF R 25 5 1) o Horh T
T ou-ihl il S 2 BRE O 7 M R AT A 2 3 51 5 A (P<<0.01), ME B ORI 2 Fh Ak 45 10 119 32 4% 25 0 S5l 2



440 WO R M k% 2% R 2019 4F 6 J1 20 1

|
S O
~
——
—
—

|
S
o

T

o o
> o

fik A HL AL S N AH/mV

B L Bl .
1 1 I

500 1000 1500 2000
t/s
A f@RE:; B B Az C. =25 D gz
1. J8 %5 (1R)-(+)-alpha-pinene; 2. Tifi i 45 g-terpinene;3. [ nonanal; 4. «-Tifi i % o-terpineol; 5. i F
K pentamethyl phenyl; 6. TH /% iR 5+ ¥ Bi 2-ethylhexyl acrylate; 7. 2,6- — H 3£ 28 2,6-dimethylnaphtha-
lene; 8. 1FE 175 %¢ hexadecane

A1 Z=saRXFUERKRASRELERES T LA B L 0 fik A e Az B 3%

Figure 1  Electroantennogram responses pattern of female Batocera horsfieldi adults to volatiles released from the Carya cathayensis in
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Figure 2 Electroantennogram responses pattern of male Batocera horsfieldi adults to volatiles released from the Carya cathayensis in

different damaged states
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