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Effects of volatiles from different parts of Pinus massoniana on antennal
potential and behavioral responses of Monochamus alternatus
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"College of Forestry, Guangxi University, Nanning, Guangxi 530004, China; *Guangxi Academy of Forestry Research, Guangxi
Forestry Pest Natural Enemy Breeding Engineering Technology Research Center, Nanning, Guangxi 530002, China

Abstract: [ Aim] This study aims to investigate the volatile materials from different parts of healthy Pinus massoniana, analyze the
differences in the types and contents of volatiles in different parts of the plants, and evaluate the antennal potential and olfactory re-
sponses of adult Monochamus alternatus to these volatiles. [ Method] The static headspace method and gas chromatography-mass
spectrometry were used to analyze the volatile compositions of six parts of pine: needles, 1 cm branches, 5 cm branches, 20 ¢cm
trunks, 30 c¢m trunks, and pine oil, and measure the antennal potential and behavioral responses of male and female adult M. alter-
natus to the volatiles. [ Result] In the volatile extracts from the six parts, 36 different volatile compounds were detected. These parts
displayed similar types of volatiles, but there were significant differences in the relative contents among them. Terpenes, including
laurin, pinene, L-beta-pinene, camphene, etc., were the predominant volatile compounds. Electroantennogram experiment showed
that the 5 ¢cm branches volatile extract had the highest value for female adults of M. alternatus, and the pine oil volatile extract had
the highest value for male adults. The behavioral response experiment showed that the volatiles of each part had a certain attractive
effect on the adults of M. alternatus. Among them, the female adults exhibited the strongest attraction to the volatile extracts of 5 cm
branches, and the male adults exhibited the strongest attraction to the volatile extracts of 30 cm trunks and pine oil. [ Conclusion ]

Under healthy conditions, the plant-derived attractants made of terpene volatiles in 5 em branches, 30 ¢cm trunks, and pine oil of P.
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massoniana demonstrated better attraction to the M. alternatus adults. This study will provide a reference for improving the effect of

existing attractants and provide a scientific basis for the prevention and control of M. alternatus pest.
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Table 1 Components and relative contents of volatiles in different parts of P. massoniana under healthy condition

75 CAS 5 . FHXS £ 1 Relative content/%
Szial CAS o %%]%g 6 N lemFik  Sem$i% 20 em T 30 em MF FATIK
number number -hemical compouncs Pine needle 1 ¢m ranches 5 cm ranches 20 e¢m runks 30 cm runks Pine oil
1 110-12-3 S-HHL-2-CU il 5-Methyl-2-hexanone 1.11+0.01 - ~ - -
2 76-22-2 2-3%fii| Camphor - - N 0.09+0.01 -
3 66-25-1 V% Hexanal 0.28+0.01d  0.50+0.02¢  3.06+0.08a - 2.13+0.06b -
4 110-62-3 JXEE Pentanal 0.15+0.0l¢  0.46+0.02a - 0.33+0.01b -
5 505-57-7 2-CLHfif% 2-Hexenal 0.20+0.01 - - - - -
6 7785-70-8 JEM Pinene 0.23+0.02d  0.21+0.02d 0.42+0.01b  1.97+0.02a  0.30+0.02¢  0.02+0.0le
7 80-56-8 2-JR¥# 2-Pinene 33.35+1.02d 38.89+2.03¢c 49.65+0.98a - 45.97+£2.06b  1.43+0.07e
8 79-92-5 s Camphene 2.47+0.03¢d  1.57+0.0le 2.69+0.04c 42.53+0.4la  2.29+0.03d  6.66+0.06h
9 13466-78-9  3-¥4% 3-Carene 0.52+0.02a - - 1.44+0.03a - 0.10+0.01
10 18172-67-3  /JiE-beta-JR) L-beta-pinene 24.67+0.51a 26.62+3.04a 6.56+1.10c  7.06+1.05¢  3.00+0.07d 18.07+2.04b
11 123-35-3 FA KR Myrcene 7.18+1.02a  0.91£0.03cd 0.48+0.0lcd 1.10£0.02¢  0.19+0.01d  3.49+0.20b
12 127-91-3 B-JEJf Nopinene - - - - 0.02+0.01
13 99-83-2 i—ﬁe%yls—;—l( le%lﬁlfzyll)’i g»i;jixudiene 0.15+£0.01a 0.03+0.01b - - - 0.14+0.01a
=) -0- - N ’
14 555-10-2 ;—i’[ze?lini—g—(Tiﬁit)h};ifiohexene 6.80+0.70a  2.02+0.30b - - 0.60+0.10¢
15 586-62-9 G i Terpinolene 0.07+0.01c 0.24+0.02b  0.20+0.01b  1.46+0.10a 0.07+0.01¢  0.06+0.01¢
16 5989-27-5 FHEME 4% D-limonene 14.03+1.30a - - 1.27+0.80b  0.92+0.20b -
17 13877-91-3  Z#¥# Ocimene 0.07+0.01b - - 0.26+0.02b - 49.58+2.32a
18 99-85-4 TG A Terpinene 0.09+0.01b . - 4.42+0.20a - 0.08+0.01b
19 4497-92-1 2-B5 4 2-Carene 2.47+0.40a - - - - 0.70+0.10b
20 544-25-2 WBPE=4 Cycloheptatriene - - - 0.19+0.01 -
21 475-20-7 K45 Longifolene 0.40+0.01b  0.30+0.03b  1.01+0.10a - 1.27+£0.60a  0.13+0.01b
22 87-44-5 1-£171# 1-Caryophyllene 2.06+£0.30a  1.67+0.02b  0.24+0.02d - 0.11+£0.01d  0.57+0.04c
23 6753-98-6 a-f171¥ a-Caryophyllene 0.18+0.0l1a  0.16+0.01a - - 0.05+0.01b
24 3856-25-5 a-JRMS a-Pinene 0.04+0.01b - 0.28+0.03a - = -
25 5989/8/2 (+)-a-K RIS (+)-a-longifolene 0.26+0.01c¢  1.01+0.50ab - 1.27+0.40a  0.36+0.01bc
26 4630/7/3 EASPE AN Valencene 4.02+0.30c¢ 13.38+1.70b - 16.42+1.04a  0.13+0.01d
27 116-04-1 B-fH 45 B-Humulene - - - - 3.77+0.70
28 115-95-7 Y7530 Linalyl acetate 0.53+0.20 - - - - -
29 76-49-3 LIRVKF TR B. acetate 0.06+0.01 - - - -
30 107-83-5 2-F R E 2-Methylpentane - - 0.15+0.01 - -
31 109-66-0 1EHE Pentane - - - - 0.10+0.01
32 546-79-2 2-H3E-5- 5 —IR([3.1.0] D428 - - 21.49+1.02a - 7.33+2.01b

2-Methyl-5-isopropyl-bicyclo[ 3.1.0 ] hexane-2-ol
IECLEE N-hexanol
4-SFHFEHZE 4-Tsopropyltoluene

33 111-27-3
34 99-87-6

0.07+0.01 - - - - -
0.06+0.01 - - - - -

=" IR RO E LA Y, [RIATAN )/ NG 0 R0 22 59 .35 (P<0.05)

w_n

2.2 SEMARESEL TR
MR 2 W LA, AN 6 R AL K M) &
FALEWIIERIA WIS DS B DS MR b

indicates that the compound component was not detected in this part, different lowercase letters of peers indicate significant differences ( P<0.05).

RS Al M AL S W A RS 5 i M AR
RAEFE RGN KRRKZ HESTEA
140 5 AR R (W2 Be AL & i A2 A
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Table 2 Types and contents of volatiles in different parts of P. massoniana under healthy condition

/N3y 1 em K55 5 em A5k 20 cm BT 30 em BT i ith tig

E YR Pine needle 1 ¢m ranches 5 ¢m ranches 20 ¢m runks 30 cm runks Pine oil
Types of ; it ; it , Xt , X , X Ak ; it
compounds e *lieLZVT LES *lﬁﬁeja:vf S *IE{ELZVT Finke *E{efatﬁi,v:! AES *lgefatﬁi’vf LES *Eefaf;vf
Type content/ % Type content/ % Type content/ % Type content/ % Type content/ % Type content/ %

fillZ& Ketones - - - - - - - - 1 0.09+0.01 - -

fi5J5 Aldehydes 2 0.48+0.11 2 0.65+0.03 2 3.52+0.10 - - 2 2.46+0.06 - -
5452 Terpenes 16 87.98+4.65 13 81.68+6.23 12 77.94+4.80 9 61.51+2.65 12 72.00+4.46 19  85.96+5.72

fig 25 Esters 2 0.59+0.21 - - - - - - - - - -
JE25 Alkanes - - - - - - 1 0.15+0.01 - - 1 0.10+0.01
2 Alcohols 1 0.07+0.01 - - - - 1 21.49+1.02 - - 1 7.33+2.01

2% Benzene 1 0.06+0.01 - - - - - - - - = -
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m i Female

5 | O/ Male
B*
4 4

Faith i
Pine oil

T
Pine needles
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1 DENRAEBMUELZMERT
MER 4B R
Fig.1 The electroantennogram value of M. alternatus under the
action of volatiles from different parts of P. massoniana
NIRRT S R AN AN R B #4E  W A FHT  H  fh 7 H a2
{H2E 57 3 (P<0.05) s AR/NE TR SRR R AL &2 W)
PR e B i LA 22 57 .35 (P<0.05) |, ™ FR IRl — AL
FEJINE R e e fh 7y HL 62 £ 2% 5 .35 (P<0.05)
Different capital letters indicated that the antennal potential values of
females under the action of volatiles from different parts of P. massoniana
were significantly different (P<0.05). Different lowercase letters indicated
that there was a significant difference in the antennal potential value of
males under the action of volatiles from different parts of P. massoniana
(P<0.05), and ™ indicated that there was a significant difference
in the antennal potential value of males and females under
the action of volatiles from the same part ( P<0.05).
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Fig.2 Behavioral response value of M. alternatus adults under the action of volatiles from different parts of P. massoniana
* BRI AR G X IR F B (P<0.05) , " FR G 1IER G0 22 B4R .35 (P<0.01) .

* indicated that the attraction rate of the same part was significantly different from that of the control ( P<0.05) ,

** indicated that the attraction rate was significantly different from the control (P<0.01).
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Table 3 Behavioral selection responserate of M. alternatus adults under the action of volatiles from different parts of P. massoniana

FERY) PES S P P Ve R R
Volatiles Sex Responserate/ % Slection responseat/ % Slection coefficient

A% Pine needles M Female 80+20 T4+7 0.47+0.13

I Male 70+26 63+11 0.19+0.14

I em £4% 1 cm ranches  Mff Female 1000 74+2 0.50+0.20

T Male 100+0 7519 0.50+0.38

5 em Fi4% 5 em ranches M Female 100+£0 85+1 0.70+0.20

I Male 8519 65+7 0.31+0.14

20 cm T 20 cm runks  #fi Female 100£0 70+12 0.40+0.23

T Male 100+0 67+12 0.33+0.50

30 cm AT 30 cm runks M Female 100+0 80+0 0.60+0.00

T Male 1000 94+9 0.88+0.19

FAHIAE Pine oil I Female 85+19 65+7 0.31+0.14

Tt Male 85+19 75+6 0.51+0.13
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