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Analysis of Prunus armeniaca volatiles and the electroantennogram
responses induced by them in Lcolytus rugulosus
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Abstract In recent years, Lcolytus rugulosus Ratzeburg has seriously affected local apricot crops in the Xinjiang area.
Behavioral tests revealed that L. rugulosus is strongly attracted to its host tree Prunus armeniaca. The volatiles emitted
from different parts of host trees were collected in the field by headspace sampling in situ and analyzed in a
Thermodesorption Cold Trap (TCT) - GC - MS. Two major classes of compounds, aliphatics [mainly green-eaf volatiles
(GLV9) ] and aldehydes, were found in the host tree species investigated. However, differences could be found with
respect to a few components of the blend. Relative response values to different compounds were measured relative to
counter-2 hexenoic -aldehyde as a standard. Electroantennograms from the antennae of L. rugulosus were recorded in
response to 10 kinds of compounds selected from the volatiles in the headspace of apricot trees and other sources. The
strongest response was to the aldehydes heptanal, 2-ethyl-butana and nonanal. Some EAG amplitudes were also observed
to green leaf alcohols, but only small EAG amplitudes were observed to a—pinene.

Key words Prunus armeniaca, Lcolytus rugulosus, electroantennogram, dynamic headspace analysis

4% /N % Leolytus rugulosus Ratzeburg |12 43 4
T B R TGV DX A R E S B g g i
BB OR SER AL S M K R X GRS
01984 ) . i JL AF sk, BB & W ( Prunus
armeniaca) [ KRR 45 /) &0k 75 44 1) fe 4

I R g AE TR A VA KRB S 8 05 H (200840102 - 04) o
ok il I AE # > E-mail : zhchxu@ bjfu. edu. cn
W Fe H 31 :2011-02-03, 52 H 11 :201140-23

TV A MR RLER B SR A R e E
MEKMAREERRIRET S HEHE S B R
2, Mo fe T f ™ A TR AT B A0 TR Ik
91.3% (3 55, 2006) o /) & tH A K 2% 1) Fi
()RR P A 27 A5 S 3% DU 1 R 42 1 0 R



4 3 B 2 B AT - A B 3 R 0 S TR S R B RO A A/ S 0 i A A 0 + 981 -

PR AR N 5 1T D w AR R A S R
0 Rl BE % O R AR A 4> A (Amman and
Lindgren, 1998) o % & AH %) 4% Kk W) 2 /N & AT
T3 A A R ) (Visser, 1986) o i
FEL P 6T A5 B8 g/ kBT 45 R ) 1y LA R AR
FH G AR A B 5T A ST T2 3k SR B A B AS () 358
MR, 45 & TCT/GC-MS F3 #1 % 5€ 45 K W 1k
73 H BB TR 10 B4 D ) ) 0 45 g5 BEAT fi
AT S S BIF AR 2 ) AR A B AN a8 R T ik
PR A

1 #MR5EFZE

L1 g5

AR PR R AR - AU ol - i 6 R X
(Perkinelmer 24 7], 35 ) ; QC — 1S & K< R AE X
(b2 55 S AR P B EWE T ©

W Bt & (Camsco 23 7], K H) 5 a4 (98% ) -
T (97% ) « 1 (98% ) « B % (97% ) « 7% W1 ¥
(99% ) 2 2.1 (99% ) 22, 34 g (97% ) <z -
2 i (98% ) Alfa Aesar (£ [H) ;2-2 5T s
(92%) « = & 1 — Tl (91%)  Aldrich (£ [H) ;
LB EE RS (98% ) /SAFC (HA) S

1.2 BRMIEAMBIRE

2009 4F 6 H 11 HYE Framnt &M W/R S
(E89°09°17", N42°56°21") 7y 44 [ P » 5% FH 5 & Til
TEREREVER LR 3 A B IR BT H
SRIRAS T TR ISk . I BEHE (reynolds oven
bags,482 mm x 596 mm) £ & # K7 4 (B 1) LA
Joi o SLZHG BN ) A R NS T R (24
B A) T8 S5 1 Ak 23 A % TR G R K40
min, "R & A 100 mL/mino 750 A B CR 5E
I 5 4 25 BB A s 50 em, B S ~ 6 em [ B
TERRIF) JBCE 72 he 2 J5 A5 AR R 6 30 Ak HE AT SR
8 BRUCRAE 3 B Jr iR R A R 4R

1.3 BREEMBLE

K W5 B A 0 A B B A il A — O R - TR
W I FH A (TCT-GC-MS) 4307 » (3% 4% 1« B 41 & 4%
Elite - 5ms, 2K % # 2 mL/min, £ K 30 m, } {2
0.32 mm JE/5 0. 25 pm, R HUPS 4R T 7 2%
F UG T 40°C 745 1 min, 55 1 2 FF il 2 2 4°C /
min T+ %5 160°C {45 2 min; 55 2 Tt R 15°C/
min, 52 280°C ff £f 2 min, & A i} 43 min; JTi% 4

PR R GE R 1 min, 3948 R % L 6 B 29 ~ 500
amu. F) Y %K H TurboMass Ver 5. 4. 2 3 fF, il
K NIST2008 0 ¢ 6 45 AT i PR 7 25 B
PR 1) 20 1 B 5

1.4 fhABALSH
141 MABMLBME KRis GCMS 77 4
SO 0 45 2R 5 e L 10 Fi Ak 5 P B A A1 b ) S RE
S RE K GO SR AN L SR A7 v A (U
Tl W 504K 43 00 s B Dy 4 AN TR BE B B (2 7K
Fak B #,2007) :1/1000.1/100.1/10 F1 1/1 (J&
WO 5 LUIE e VR AR o a6 SR 35 3 v A i
4 Kassiling” s i 2E B E6 7K VE b S o e il OBEH A
25,2004) 5 KN EEHRGBY) R M S L S AN i
Hu S ER AR DA B S 3D S HL A B )N B i AR A 0E .
FH Ak 2 % 025 4 A o 0 B B 4R 4% (0.5 em x 3.0
em) b K BB ARBON B A b E AU A A
JE R AR AL AU o D B T R U
24 0.5 8,2 AN A B 1 ~2 mine ASLEG
7 — Ak & Wy 1 [R)— o A R — AR A b e 3
O AT D B B2 ) A A 2 S B BRI E
3 il o AR AT S B IR OK /N T8 I I EAG
B B VAR SR AS o A 17 W B AN () ik £ 3 B
AR ZE e AR il A 3 B S Y I Ta) i B ARG A 0
S0 HEBR IR 45 10 1) 52 i, DR KR 45 R T LE Ak, A
WKL 20 pL 1) R2-C 4K EAG N {5
1B Z RRE IR #AREEE 2
B XF ik 50 45 B BEAT Ak R A 2 AH XS S WA
1.4.2 HIELE (G HRAKN EAG K b 3
Jiik 5 A (1999) (1 75 2 40 6] I H0ORE & 1
fis ff WA B B B A R B R s e AR LK EAG O,
HIAH XTHE (100% EAG to standard) B LR 22040 H
S - CK,
" TR, - CK,
20, A R w1 ik A PR SN R AR A S,
Ay SRR b £ fa R HL AT S N AR 5 CK, 2k R SBORE i D
SE HI 5 WA IE O e R i A F A R S N AR T B
{ELS R, DA 00 5 0 R b Al Sy B A BT S AR AE AL S )
I 2 =00 T Ay P AL ) P B

2 HERE55H

AR A TR T R I
G T EEN T

x 100,



- 082 -

N B H 243 Chinese Journal of Applied Entomology

49 %

PG AR B B A A F 0 75 E 4 RAT A H AT
A WA A B 00 /N B 1 s AT AL (H A A TR U
SrpUR I AR B AR B W B AR A AR B B
Ko (1 4 /N 8 75 2B v LA 0 0 0E A B R B i R
() AN 4 /N A BRI 515 e ). TR IR R
A /INEL A R A IR TR B R T 1
RAMERLSY S RILT g W i gk v gy Cln e O
T 1 0 2~ BT WAL ) R B I A, WA R A
il A s A (R D) .

BB I B R B =3 2 () I R )RR
IF B RAT I X B R YRR T R )
(1) ot 24 L A 2 30T, A5 b R AR T 4 R ) b Rk 4
W B3 T 5 e i v QAR ep R I R )
L E]S5.03% , 8 i = T K 0.57% , T L %8
e 1) b S T8 o HE S T PR SR ) A W T

RIS R, L o TR I%ﬂ’] gt
1 20.75% » 36 i A SR Y P S e K BUE

7;1%43$mﬁ%ﬂ’ﬁ¢%iﬁcﬁﬂ+$ﬂffﬁ¥}‘$7yﬁ%EP 1]
2 W AE AR B R W) h R BLIK) 385 05~ o I A
BIR M >3 Fh M AR R B R I A R i A
3.65% 3. 17% F1 2. 85% , ZE W Hf F B % Kk Wy b

o-JRH a-pinene

200
— 5
& g
@ % 150
25 10
=5 S0fr
[~
0
1:1 1210 1:100 121000
B AR EESample density
3EEE Octanal
250
= 2 200
&=
@ 8150 +
B &
X 5 100
[
0
1:1 1:10 12100 121000
i Sample density
1

AR AR BAE K)o W PE 2 R ) Fl 26
A S REEA W B SR BENE TR %
e S50 S AT R B ) AR R B

TERE T B A /)N d fih 1 ) 1 2R A0 & W) OF
PEWE 22, LT T B 5 A o I fls £y EE{‘zfif
FE 0] 1E P AH G B N AR e K, G il £ R A RN
Wl T R RG22 A OO R gt
W B3 5 T B A AL A ) oK O 1R ik £ HL A R
;I8 25 ) Y850 s R A JRE 11 A A T DS

TR0 A N BT B 1 A TR R
FE R N ANTR] 4 B Lo 4 /0N & 0] 1E BRI - IF =% 1
T — N £ - B A R R (R 38 ik £ H A
AR 38 K R T N A B Ko TR o)k M
(70— e BVl 2 W)t - 7 oo AR BE I B A VR BE T
BEARS S N AE T s B 1/100 3 B I ik 3 de K AE
169. 06% , ¥ FEAK T 1/100 I [ 3 {8 TF 46 B I -
T B 408 /0N BN 1) IR RN A 1/100 38 BE B ik 2]
MIFN o G/ a0 TS R ) it 2 -4 B O R
A 55 0 R A B B O A G B A IR B 19 B AR R
EPREAE (X 2) .

700 IEBE Heptanal

600 |
500
400
300
200
100

AR R NEAR (%)
Relative responses

101 110 1:100 121000

F 5% B Sample density
2-Z.F-1-EF 1-hexanol, 2-ethyl

400
350

[T
[ =]
oD

200
150
100

AH B AR (%)

Relative responses

th
(=N =1
T

1:1 1:10 1100 1:1000

B S ESample density

AWM NEXNTRRELSYEKN EAG LN

Fig.1 EAG responses of Lcolytus rugulosus to the compounds with different concentrations
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Table 1 Compounds and content of volatiles identified from Prunus armeniaca by GC-MS

14 44 F% Compounds

A WA [ B AL 4 4 o i (%)

Content of volatiles identified from different parts of

Prunus armeniaca

B Leaf A B Cut log #F Trunk

1 - 4 Jk 2 A i (2-propanol, 1 -methoxy) 23.29 10. 54 55.23
TN 45 (propylene) 1.04 — 0. 68
1F & % (hexanal) 3.74 2.62 1.62
1,6 [ (1,6-hexanediol) 1.79 — —
1F Pefi# (heptanal) 1.10 — 0.54
2K H1 % (benzaldehyde) 1.57 — 0.49
T\ 1% (hexanoic acid) 2.12 — —
% (octanal) 1. 14 — 0.67
£ T 1 FE g (3-hexen-l -ol, acetate) 5.03 — 0.57
¥4 45 (limonene / cyclohexene) 1.07 0.41 0.09
2-Z, 31 C.EE (1-hexanol, 2-ethyl) 0.98 1.09 0.51
2K £, (acetophenone) 0.31 1.25 0.15
21 ¥ 1 4 (2-decen- -ol) 0.24 0.07
+—4%% (undecane) 0.63 0.42 0.28
T ¥ (nonanal) 5.35 2.15 2.26
2T 4% 4 % (2-nonen- -ol) 0.79 — 0.24
4,6—— H - —%¢ (undecane, 4, 6-dimethyl) 0.78 — —
241 (decanal) 4. 88 1.36 1.45
+ = 4% (tridecene) 2.36 0.22 —
& . F#— ] fik (ethanol,2—(2-butoxyethoxy) ) 1.50 0.72 0.48
24 1% (decanol) 6.27 0. 85 0.34
B & Hi (cyclohexane, 1-ethenyl- -methyl2, 4 bis) 0.68 0. 66 1.30
K45 (1,4-methanoazulene, decahydro-4,8,8-trimethyl-methylene) 5.06 3.54 —
a-F A (di-epi-o-cedrene) 11.68 11.31 20.75
L FA K (cedrene) 2.56 2.82 4.95
B (thujopsene) 5.27 4.10 3.81
FH 2% % (1-methoxydecane) 4.01 0.30 —
+ Lkt (nonadecane) 1.57 0. 84 —
+ 75 %% (hexadecane) 1.14 — —
+ 75 (hexadecanoic acid) 0.91 0.19 0.29
i WK (cyclopropa [d] naphthalen2 (4ah) -one, 1, la,3,5,6, 7a, 7h- o 0. 30 0.77
octahydro-l ,1,4,7-tetram) '

+ J\l# (octadecanal) _ o 0.22
3 JE 4 -2, 3 R BE (3-erhyl-4-methylpentanol) — — 0.21
£ W% (octane) — — 0. 25
i 4 Ak £ 1k 9 B (2—propanone, 1-acetyloxy) — 14. 06 0.46
61 L 5 -Pi 5 2 4% (5-hepten2-one; 6-methyl) — — 0.67
3 45 4 i (3-hexend -ol) — — 0. 67
247 1% (2-hexenal) — 1.43 —
£ 52K (ethylbezene) — 6.25 —
S % B2 (1-butanol, 3-methyl) — 20. 82 —
a-JR K (a—pinene) — 3.17 —
B-JR /i (B-pinene) — 2.85 —
34 (3—carene) — 3.65 —
¥4 (1,3, 6-octatriene, 3,7-dimethyl) — 1.03 —
undecane,4,6-dimethyl — 0.39 —

VE: TR KK BN ZY R o The dash (—) indicates that the compound had not been detected in the volatiles.
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Table 2 EAG responses of Lcolytus rugulosus to ten artificial chemicals
N AR 45 4 S A T 1 R0 A (% )
R 2R Amount Relative responses of Leolytus rugulosus to different density stimulants
Stimulus
(nl) JEa (1:1) 1:10 1:100 1:1 000
a-Jk i (a-pinene) 20 67. 64 £30. 61 118. 86 +37. 48 169. 06 +16. 39 55.85+12.03
2-£, 3T % (butana,2-ethyl) 20 313.04 £157.70 264.95 +160. 40 33.53 £6. 15 89.61 £34.98
1E Pi % (heptanal) 20 429.42 £192.78  210.36 +38.77  355.02 £129.24 214.04 +64.39
7 H /% (benzaldehyde) 20 36.60 +7.01 72.72 £10. 36 166.80 +21. 11 67.86 +28.38
1E ¥ (octanal) 20 156.41 +21.82 155.45 +38. 12 100. 08 +28. 25 75.63 £12.60
% 1] i G
AL 20 99.51 +24.47 184.50 +54.95 144. 67 +32.96 119.78 +26.72
(3-hexen- -ol, acetate, (Z) )
2— L)
ZE1-EH 20 260. 12 +88. 80 151. 13 +46.78 116. 14 +3.37 66.84 +17.23
(1-hexanol, 2-ethyl)
7K £, Wi (acetophenone) 20 50.05 £11. 88 38.33 £14.27 67.76 +23.86 139. 18 +18. 17
T (nonanal) 20 131.78 +£26. 84 61.73 £33.12 143.97 +4.97 116.81 £11.92
L T 20 107.44 £59.84  154.75+21.24  132.64 =17.68 133.87 +18.89
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TP 7 A /) & U0 A I R Y T A 0, i
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I8 %1 K /N & Dendroctonus frontalis- B8 & A4 T /)N &
Ips grandicollis F 1L & N /N 1. avulsus X% B 1Y
RAAS B R MR Y (Whitten et al. , 1988) , 4
T EMWAE R (2) 3 hd4E. (BE) 22 -
BEA 1-CLWF g W) W [ K — A J2 /N 8L Pityogenes
bidentatus % H 5 AR AT B 2 20 15 HE 5 4G BF (cis—



4 3 B 2 B AT - A B 3 R 0 S TR S R B RO A A/ S 0 i A A 0

* 985 -

verbenol) Fl i 4% 4 W¥ (grandisol) A 3B ££ K& W
(Byers et al. ,2000) , HE 2F LR W KW 1-C 8
(Z) 3-C U7 3= B A1 1= 45 3 i w] 40 i) i
W /NE Ips duplicatus (Zhang et al. ,2001) F1Z\ 5]
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