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Table 1 Test volatiles

45 Number % F% Name 415 Purity/% J¥# Form SK¥E Source of Products
ZG KFAEER .1 Ethyl palmitate 95 WA Liquid SRS 35 70 WAL 22 B AR A PR A ] Chengdu Grecian chemical technology co. LTD
YS VR B8 Ethyl oleate 95 A Liquid B HOm AL R 28 4 FR A 7 Tianjin zhiyuan chemical testing co. LTD
SS Vi AR Z.FE Ethyl linoleate 95 WA Liquid RIS A BR A F Shanghai kaima industrial co. LTD
GM H FERR 2.5 Ethyl laurate 95 A Liquid RS B VG AL 2518254 PR A 7] Chengdu Grecian chemical testing co. LTD
XS VUM Z. B Ethyl myristate 95 WA Liquid 1 AR P8 WAk 27 Tk A5 BR 22 7 Shandong west chemical industry co. LTD
KS W 5 R Nutmeg acid 95 &7 solid R Tk ki £ 41 Tokyo Chemical Industry
1.2 I JERBEE, BARRRERI 20 Shaid, EA 3K,

RTOP B REN T UMEESRAE (AR
ABRAF ) | SIS R AUS AR IR B RS
L) U BRFRIL (@=10 cm) | W HURR . HE
(PRIGMER ) |, BEREE (JUntB R AEYERA IR

AW BURRR . B KRR, BT =
R (G AEYRHCAIRAR ) |

B AR (TIHEARAEYHEAARAR) , Y A
R AL o
1.3 ERRE

PEPEPIME 7 d B9 20 S 14, —IkE
TR Y RIAEA0h, 1 ANKAE AR FRIX, Kk
R IR R ) TR 1 i N AR B TS R R
(3t AR TP RS 3 hfe 1 k), B 1A
XOXTHR, KRB MAER & T AAmN, MK
B2 E S 0.5 L'min~' s BERMIT AR 3 ANk

W I A A I R o RS AR A B, A 1 h R
R, FELNEE 12 he MR, (R AR
(SRR A e A R B, 1 A SN HH A B H A
WERRIE RN o REFPE R i 3 PR BERS B (R
10% . 1% W) B MRIEMEESE 3 W, [
RS TCK R A, ARG ARG BT IR B
( HorP 10% W 16y 100 mL 59 S5 N A 9 4
900 mL 7K 5 1% ¥ W HL 1 £3 10 mL 9 JR & i A
91y 990 mL /K ) , BRKIMIAZ)E, HFH 75%
R WP RS U IE, I E TR R A 6
h, LB ETIS 2 W4 5 A A 7 A A R
Wi, RTE 23 28 ~ 30 °C 4&40F R kAT, 7EMHEIY
R 2 3 30 W LA HOBETHE S50 T8 .
e AR 0 SRR R A3 T A S R R X 4%
FERVEH P B R MR R B AR (1, 2)
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I T 2016 4£ 6 F 20 H—9 H et &F ML THERAE P e M )
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AR P R A A A

VEPEST A TEMILEY 3 Hekft, BEA &Rl %
Y1 = f RN A REHLHES A 5 SR A A 1Y
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4 ZG. YS. SS. GM. XS. KS, W& 1 mL,
TTE = MAARLEE i AR AR b, R FRER
| g e AR e, FEAE A B9 S LU (i 8 A5
FEAF AR LS R Ie 5t . AR 6 SAbH,

JIF R AE (5082 F SPSS19 AR EAT BN
2081 ( One-way ANOVA ) , &5 EZ00 B &
i, FIHZE kit 225 B E

2 HRERN

A SC 0 I PR 3 SRR &R )RR R 1

RIS EEH 26 2 v, TSR X 6 Rt
FER YRR — @ e e, YRR R . A
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F2 ELBHEANAEERYERITARE

Table 2 The reaction of female Carpomya vesuviana to different original liquid

BT B ] P9 I 87 B B R esponsive insect quantity in unit time/Sk

. A . N
Volatiles Ih 2h 3h 4h 5h 6h 12h Selectivity/% Selectivity coefficient/%
KA LB
Ethyl palmitate 1.67 1.33 2.67 4.33 5 5 6.67 33.3a 31.7a
CK 0 0 0 0 0 0 0 — —
THER 21
Ethylloleate 0.67 1.33 2 2.67 3 3 3.33 16.7¢ 15.0¢c
CK 0 0 0 0 0 0 0 — —
JAHER 2.1
Ethyl Enclezte 1.67 3.33 4 5 5 5.33 6 30.0ab 30ab
CK 0 0 0 0 0 0 0 — —
v iR =3
A 0.67 1.67 233 2.33 2.67 2.67 3.67 18.4c 18.4¢
Ethyl laurate
CK 0 0 0 0 0 0 0 — —
53 1=
+WE&Z.EE 2 2.33 2.67 3.67 4 4 5.67 28.4ab 26.7b
Ethyl myristate
CK 0 0 0 0 0 0 0 — —
Eé‘: 73
N ﬂz% 2.5 3.5 4 4 3.5 6.5 6.5 32.5a 30.0ab
Nutmeg acid
CK 0 0 0 0 0 0 0 — —

W RSN R 7 BN EP=0.05K T 22 57 B35 o FALI 18] P S S BBSOA IS AR IR T B P 5175 21 ) R S 4

Note: Different lowercase letters in the same column indicate significant difference at P =0. 05 level. Responsive insect quantity in unit time means the

trapping of Carpomya vesuviana in the observe time.
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28.4%. 18.4%. 16.7%., 4545 3F 2. £I3IME 43k HERER IR R R, FEMR ARG, Rk
F, ASCWEME RN EIR BRI R 6 MR RIER Y BERBUb R
3 ELBERXAEEEY 10% BROTHRE

Table 3 The reaction of female Carpomya vesuviana to different 10% liquid

ERY) FLAT I [B] Y 8 B 2 Responsive insect quantity in unit time/Sk o S
1 ) 0, . . . 0
Volatiles Ih 2h 3h 4t 5h 6h 2h SeleSelectivity/% Selectivity coefficient/%
2 it s 7 TG
Efﬁjﬂ[%if:te 0.67 033 0.33 1.67 5 5 5 10.0b 8.4b
CK 0 0 0 0 0 0 0 — —
N 5 =3
ﬁgﬁi‘ie 0 033 033 067 067 1 1.67 8.3bc 6.7c
CK 0 0 0 0 0 0 0 — —
7 1=
E}jﬁ %ﬁiﬂe 033 1.33 1.67 2 2 1.67 1 5.0¢ 5.0¢
CK 0 0 0 0 0 0 0 — —
VS g 7 ik
éﬁagffrﬂi 0.33 0.33 0.33 1 1 1 1 5.0¢ 506
CK 0 0 0 0 0 0 0 — —
VU 7, i
E;}il‘yllrfif;i;?:te 0 0.67 1 1.33 1.67 1.67 2 10.0b 8.4b
CK 0 0 0 0 0 0 0 — —
Nﬁ&;ﬁ%d 0.5 0.5 2 2 2 2.5 35 17.52 15.0a
CK 0 0 0 0 0 0 0 — —

s [FFIAN R 7 BER AR EP=0.05K 722 57 35 o B2 I 5] P s 82 B SCA U458 A ERF T e P 5135 81 e A Sz
Note: Different lowercase letters in the same column indicate significant difference at P =0. 05 level. Responsive insect quantity in unit time means the
trapping of Carpomya vesuviana in the observe time.

R4 ELBHERAEIZERY 1% FROITARE

Table 4 The reaction of female Carpomya vesuviana to different 1% liquid

R BT B ] P9 I 87 B B R esponsive insect quantity in unit time/Sk e S
i oo 0 o o . 0,
Volatiles Ih 2h 3h 4h 5h 6h 12h Selectivity/% Selectivity coefficient/%
22 Kl P8 1=
Etﬁjﬁﬁéﬁ; . 0 0 0 033 033 0.67 0.67 3.30ab 1.7bc
CK 0 0 0 0.05 0.05 0.05 0.05 — —
N ia 1=
éﬂ% ?lf:t'e 0 0 0 033 0 0 033 1.7b 0.0b
CK 0 0 0 0 0 0 0.05 — —
373 1=
Eﬁlﬁ%ﬁiﬁm 0 0 0 033 0.67 0.67 1 5.0 5.0ab
CK 0 0 0.05 0.05 0.05 0 0 — —
TV R 7 i
éﬁﬁﬁiﬁiﬂe 0 0 0 0 033 033 033 1.65b 1.7bc
CK 0 0 0 0 0 0 0 — —
LQZJ 1=y
EIyﬁqr%yﬁf:te 0 0 0.33 0.33 0.33 0.33 0.67 3.3ab 1.7bc
CK 0 0 0 0 0 0.05 0.05 — —
Eé‘: 53
Nvftmef ffl q 0 0.5 0.5 1 1 1 1 5.0a 2.50bc
CK 0 0 0 0 0 0 0.05 — —

W RSN R 7 BN EP=0.05K T 22 57 B35 o FALI 18] P S S BBSOA IS AR IR T B P 5175 21 ) R S 4
Note: Different lowercase letters in the same column indicate significant difference at P =0. 05 level. Responsive insect quantity in unit time means the
trapping of Carpomya vesuviana in the observe time.
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Xof AL SR E R L 6 R R K R e R R AR
PERRR AT RN R 2250 I A2 8 LU T 0, Al
M2 CFRS5 A EERR R AN B RE R 2 6] TG B 35 25 57
(P>0.05) , H5+URRAE. WilfRAES . TMAR
ZERZ A W25 (P<0.05)  AUSchipf btz
TR LT . NS REFR A H FERR TR 1 e PR P 05 o
AN B A e B R R R BOR R, A
VEEER L 10% AR IR RER K 2.5 f5 DL 1, TRl
b 1% B IMIERE AR S A5 LL E o AT, #AR ik
SRS R AR R M R IE L, H¥E
e R, A S X R T
2.2 FELRE RN AEEL WEFENE

My (365) X W9 BR £ Mg Ji 300 1 ks 8 M
R, PEEER AR REE] 28.3%. 26.7%, i
PR TR PR 2 0 XF 6 B K 4 SR ik
PR R E/N R IR £ >R £ Fa>E R £
B> DU R T > R 58 > H R O . BEHRRR 4%
AN 283%. 25%. 21.6%. 16.7%. 16.7% F
15%. 2567485, & 6 fIk 7RG, TIWEXAHE
WRPEERR LY 6 P IR R W S B R FE PR R AL,
Bl B sl , e R R 1 R Bt AR Dk

B R BB TR R Ty 20 T R £

BT, WML O BRI S A 5 A& PR
WA BE2ES (P<0.05) . FEHIAIm e bt
TR B2 TR e AR X U . DA 6 Pt SR &
YIRS IR BE AR BESR A0 AT, 2545 AR W) A e
RS RO I i T 10% WA 1% W, i
PRI e B by, AT S e B R M i
2.3 AEEZHITELIRAEES]FRR

R ZE R UL R 8, WA 6 BSR4 & Wy L K
6 TP K 4 AT A5 KT A S e i R A ] 14 5 A5 A%
RBAE—EMZES, ErtEsk 8 d5hFIRK A, A
SRR A DURR CER S AR AR, B AR
G100 209 3k 208 3k, PSRN 13.8 K-k
2 d e A A R 23 k5K R 18 k5K, 6 Fif
AN AR RSk 2 d XS A L AT I
KEVNHEF S RO ERR>T VIR O lE>H R &
BE>FA IR 2 Big> TR A > W AN IR C B> 218, 4%
AP18.2 T 17.6 L T 14 3 1T 132 3 HT
122 3%- 17103k H7 A9 k- R

X P B OB T SR R O 22400, AT
A1 6 FhAS [R5 %o S0 1 L ]IS R 2 (B
W& 255 P=106.8>10.6, #HITZH LB LM, K
GRERRA R R Z ML B EZES (P>0.05)

x5 ELBERANAEIERYIEREIITARE

Table 5 The reaction of male Carpomya vesuviana to different original liquid

BT B ] P9 I 87 B B R esponsive insect quantity in unit time/Sk

. AN L C e
Volatiles Ih 2h 3h 4h 5h 6h 12h Selectivity/% Selectivity coefficient/%
22 s 7 il
LA 2.33 2.67 3 3.33 3.33 3.67 4.33 21.6¢ 20.0b
Ethyl palmitate
CK 0 0 0 0 0 0 0 — —
TR L
Ethyl oleate 2 2.67 3 3.67 3.67 4 5 25.0b 25.0a
CK 0 0 0 0 0 0 0 — —
AR 21
Ethyl Enclezte 0.67 2 2.67 2.67 2.67 3 3 15.0d 15.0¢c
CK 0 0 0 0 0 0 0 — —
v A =3
T 2. 1.67 2.33 2.67 3.33 3.67 3.67 5.67 28.3a 26.7a
Ethyl laurate
CK 0 0 0 0 0 0 0 — —
53 1=
+|7'm&l.ﬁa 0.67 1.67 2 2.67 3 3 3.33 16.7d 15¢
Ethyl myristate
CK 0 0 0 0 0 0 0 — —
Eé‘: 73
N ﬂz% 1 1.33 2.67 3 3 3 3.33 16.7d 13.5¢
Nutmeg acid
CK 0 0 0 0 0 0 0 — —

W RSN R 7 BN EP=0.05K T 22 57 B35 o FALI 18] P S S BBSOA IS AR IR T B P 5175 21 ) R S 4

Note: Different lowercase letters in the same column indicate significant difference at P =0. 05 level. Responsive insect quantity in unit time means the

trapping of Carpomya vesuviana in the observe time.
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R 6 ELREHNAEIZELY 10% FKHIITARE

Table 6 The reaction of male Carpomya vesuviana to different 10% liquid

FERY) FRALIN [] P9 J2 B S Responsive insect quantity in unit time/zk e SR RN
1 L 0, . . . 0
Volatiles Ih 2h 3h 4h 5h 6h 2h Selectivity/% Selectivity coefficient/%
=g v =
Efﬁjﬁfiii%:te 0.67 1.33 2 2 2 2 2 10.0a 8.4a
CK 0 0 0 0 0 0 0 — —
N 53 =3
éﬁgfieiie 0.67 0.67 1 1.33 1.33 1.33 1.67 8.3ab 8.3a
CK 0 0 0 0 0 0 0 — —
72y 1=
Eﬁf%lozlf:lte 0.67 0 0.33 0.33 0.33 0.67 0.67 3.4cd 3.3b
CK 0 0 0 0 0 0 0 — —
TV g 7 i
g;fﬁzﬁﬂi 0.33 0.67 1 1.67 2 2 1.67 8.4ab 6.7a
CK 0 0 0 0 0 0 0 — —
72} =4
Ej}:y%ﬁ&yﬂ:te 0 0.67 0.67 1 1 1 1 5.0bc 3.4b
CK 0 0 0 0 0 0 0 — —
Nllz:]tn?effi(;ld 0 0.33 0.67 1.33 1 0.67 1 5.0bc 1.7b
CK 0 0 0 0 0 0 0 — —

s FIFIAS R 7 BEROREP=0.05 7K 1 22 5 i 2 o SRz N ) PAY S 7 EHBOCA U BRI T B P9 31 175 80 B R S i
Note: Different lowercase letters in the same column indicate significant difference at P =0. 05 level. Responsive insect quantity in unit time means the
trapping of Carpomya vesuviana in the observe time.

R7 EXBEHANAEIZERY 1% BROITARK

Table 7 The reaction of male Carpomya vesuviana to different 1% liquid

R BT R] Y I LB Responsive insect quantity in unit time/3k R, R RN%
Volatiles Ih 2h 3h 4h 5h 6h 12h Selectivity Selectivity coefficient
o LS 7 i
Etﬁjﬁﬁéﬁ; . 0.33 0.33 0.33 0.33 0.33 0.33 0.67 3.3bc 1.7a
CK 0 0 0 0 0 0.05 0.05 — —
N A\Zx 1=
El(tlflfi;gl(olf:;e 0 0.33 0 0.33 0.33 0.33 0.33 1.7bc 1.7a
CK 0 0 0 0.05 0 0 0 — —
AR 21
Ethyl linoleate 0 0 0 0 0 0 0 0.0c 0.0a
CK 0 0 0 0 0 0 0 — —
v g 7 ik
]iljﬁfjlwl@;éii 0 0 0 0.33 0.67 0.33 1 5.0ab 3.4a
CK 0 0 0 0 0.05 0.05 0.05 — —
LQZJ 1=
EIyﬁqr%ﬁf:w 0 0 033 033 033 033 1 5.0ab 34a
CK 0 0 0 0 0 0 0.05 — —
Eé‘: 73
Nli\]tmejgfjid 0 0 0 0 0 0.33 0.67 3.4bc 0.0a
CK 0 0 0 0 0 0 0.01 — —

T [FFIAN R 7 BN EP=0.05 K- 22 57 35 o BRI 5] P S S HBSOCA 45 AR IR T B P 5135 81 AL S 4
Note: Different lowercase letters in the same column indicate significant difference at P =0. 05 level. Responsive insect quantity in unit time means the
trapping of Carpomya vesuviana in the observe time.

EZE SR ON . MRARE . WilfRARE . % MEREMEERRE, MEHLEE RS % IR As R
KYPREYA IRZ WA BEESR (P>0.05) o N MXTHEYE .
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2250 038, XA R N0 B35 22 5 . Uk
PR AR, B R SR DU
LHRAN, ASCUE X AR A M A T AP Z
[ BA 225

APUL, A RN SRR A 5 AR, ]
RESHELDIMYIIE S A RR, 6 MY 1Bk
T ATERRINAM 5 R LYK, hEERE
FE 5, 7—8 HRFREREETE 40 € DILE, X
Aot el AR AT BRI S e 2
K, FEROUEGE, (HASERREA, R EE S
BARFI LSt HASRE , PRI X A0 S0 14 5 | 5 R

RS AEHERYXESLMESFERR

Table 8 Attractant effects of different volatiles on the Carpomya vesuviana Costa

R Uitiikns /O 8 difsHi sk 8 AP HE/CL- R 2 &P ERHEE/CL- AT 2 dimiFfgcE/Ck- A
Volatiles Trap 8 d trappin gamount 8 d mean trapping 2 d mean trapping 2 d maximum trapping
AR B
B 15 163 10.8+6.5ab 13.2+2.8b 16.0
T
Ethyl oleate 15 104 6.9+5.4bc 9.0+1.2¢ 8.0
TR 2.1
Ethyl Einoleate 15 117 7.843.2b 10.0+1.0c 9.0
53 1=
AR LT 15 182 12.1:4.7a 14.0£1.1b 13.0
Ethyl laurate
AR 2
Ethyl myristate 15 208 13.845.5a 17.6+£0.8a 18.0
Eé‘: 73
NS 15 209 13.8+6.2a 18.245.1a 23.0
Nutmeg acid
VA
i 15 134 6.8+4.5bc 12.242.0be 140
mixture
CK 15 13 0.2+1.3d 0.87+1.2d 2.0

VE: FFAS R P BER IR AE P=0.05 /K P Z2 57 R 25

Note: Different lowercase letters in the same column indicate significant difference at P =0.05 level.

R9 AEBERYFRITESLHBME MR REF IR LR

Table 9 Comparison of the effects of different volatiles on the female and male adults Carpomya vesuviana Costa

PH4)i%5 AR/ (k- D Mean trapping

W) Volatiles S /5K Totaltrapping BEXT THE IS AE R T test
W R A R T A7 3 %

KRR Z.B5(ZG) Ethyl palmitate 132 7.4£1.48 5.8+1.79 0.63
MR Z.TE(YS) Ethyl oleate 9.0 3.6+0.83 5.4+0.45 0.12
W ER 2,1 (SS) Ethyl linoleate 10 3.8+1.14 6.2+1.79 0.35
H KERR 2.1 (GM) Ethyl laurate 14 8.2+1.67 5.8+1.00 0.02
+VUER 2, B (XS) Ethyl myristate 17.6 10.4+2.70 7.243.80 0.01
A B % R (KS) Nutmeg acid 18.2 11.4+2.39 6.841.22 0.05
TRE W ONSFER )6 volatiles mixture 10.1 5.4+0.67 4.7+0.42 0.12
CK 1.7 0.9+0.15 0.8+0.40 0.72
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Selective Behavioral Response of Carpomya vesuviana Costa to
Volatile Substances of Jujube

LIANG Meng', ABDUWAHAP Aziz’, ADIL Sattar'

(1. College of Forestry and Horticulture, Xinjiang Agricultural University, Urumqi 830052, Xinjiang, China; 2. Manas Plain Forest Farm of
Manas County, Manas 832200, Xinjiang, China)

Abstract: [Objective] To study the volatile substances of jujube trees attractive to Carpomya vesuviana Costa.
[Method] The experiment was carried out in July 2016. The choice behavior of adult C. vesuviana to 6 kinds of
volatile substance from jujube fruit was measured. On the basis of laboratory test, field validation test was carried out.
[Result] The result of selection behavior experiment in laboratory showed that the adult C. vesuviana had signific-
ant positive tropism for the 6 kinds of volatile substance. The selectivity of female to ethyl palmitate, ethyl laurate and
myristic acid was stronger, which was higher than 30%. The selectivity and selectivity coefficient of different concen-
tration gradients (stock, 10% solution, 1% solution) were observed. It was showed that the selection rate and selec-
tion coefficient decreased with the decrease of concentration. The selectivity to the stock solution was 2.5 times and 5
times that of 10% solution and 1% solution. In field trials, it was found that the effect of myristic acid on the female
of C. vesuviana was stronger, the maximum number of 2 d traps was 15/head, and the average number of traps was
11.4/head, followed by ethyl myristate. Ethyl oleate and ethyl linoleate had stronger attraction effect on the male C.
vesuviana. As far as the attracting effect is concerned, there were significant differences between male and female C.
vesuviana to ethyl laurate and ethyl myristate, while there was no significant difference among other volatiles. [Con-
clusion] Among the volatile substances of jujube fruit, ethyl palmitate, ethyl laurate and myristic acid are closely re-
lated to the preference of C. vesuviana. In field trials, the selectivity of adults C. vesuviana Costa to myristic acid is
higher, which can provide a theoretical basis for the research and development of attractant.

Keywords: Carpomya vesuviana; volatiles; olfactometer; selection rate; selecticity coefficient
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