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varieties of wax apple (Syzygium samarangense).
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#F— &5 (Syzygium samarangense) = &1L Z IEEEHARL

Table 1. Flower volatile composition of three varieties of wax apple (Syzygium samarangense)
Wax apple (Thub Thim Chan variety)
Time KI Chemical Compound
1 9.35 418 Bicyclo[3.1.0]hex-2-ene,2-methyl-5-(1-methylethyl)-
2 10.32 472 Acetic acid
3 13.54 525 Benzene, 1-methyl-2-(1-methylethyl)-
4 15.12 599 3-Carene
5 1739 693 Methanethione, (2,5-dimethylphenyl)-(2,4,6-trimethylphenyl)-,S-oxide
6 24.12 812 Benzene,1,3-bis(1,1-dimethylethyl)-
7 25.34 860 Stearic acid,3-(octadecyloxy)propyl ester
8 30.3 990 1[3H]-Isobenzofuranone,6-(dimethylamino)-3,3-bis[4-(dimethylamino)phenyl]-
9 31.48 1033 Caryophyllene
10 35.02 1115 Butylated Hydroxytoluene
Wax apple (Indonesia-Big-Fruit variety)
Time KI Chemical Compound
1 8.87 390 Bicyclo[3.1.1]hept-2-ene,2,6,6-trimethyl
2 1298 496 Benzene, 1-methyl-2-(1-methylethyl)
3 13.56 526 1-(1-Adamantyl)ethanonep-toluenesulfonylhyrazone
4 14.33 563 2,4,6,8-Tetramethyl-1-undecene
5 14.52 572 3-Carene
6 16.1 641 Benzene, 1-methyl-4-(1-methylethyl)
7 17.02 592 Benzaldehyde, 2,5-bis[(trimethylsilyl)oxy]
8 18.75 670 1-Hydroxymethyl-2-methyl-1-cyclohexene
9 21.02 1763 4,4a,5,6-Tetrahydro-2(3H)-naphthalenone
1021.14 685 Oxalic acid, allyl nonyl ester
1121.23 689 Bicyclo[6.1.0]lnona-2,4,6-trien-9-yl methyl ether
1223.36 781 Benzene, 1,3-bis(1,1-dimethylethyl)
13 24.5 827 Oxalic acid, allyl nonyl ester
14 26.18 826 Benzocycloheptatriene
15 30.5 937 Di-epi-cedrene
16 30.68 945 Bicyclo[2.2.1]Theptane, 2-cyclopropylidene-1,7,7-trimethyl
17 32.51 1020  Acetic acid, 2,6,6-trimethyl-3-methylene-7(3-oxobutylidene)oxepan-2-yl ester
18 32.93 1036 Cycloheptasiloxane, tetradecamethyl
1939.16 1163 Cyclooctasiloxane, hexadecamethyl
Wax apple (Pink variety)
Time KI Chemical Compound
1 951 951 1-Diisopropylsilyloxy-2-phenylethane
2 9.65 955 1-Hepten-5-yne, 2-methyl-3-methylene
3 9.88 960 1,3,5-Cycloheptatriene, 7,7-dimethyl
4 10.36 971 Benzene, (1-methylethyl)
5 12.61 1020 1,3,5-Cycloheptatriene, 3,7,7-trimethyl
6 14.04 1052  Oxalic acid, allyl nonyl ester
7 1592 1090 Benzene, 1-butenyl-, (E)-
8 16.25 1096  Oxalic acid, allyl nonyl ester
9 17.18 1117 1,3,8-p-Methatriene
101845 1146 5H-1-Pyrindine
1119.35 1165  Oxalic acid, cyclobutyl dodecyl ester
1219.87 1176 Hexadecane, 1-chloro
13 20.9 1196  Methyl salicylate
1420.36 1185 1H-Indene, 1-methylene
15 21.8 1216  1-Iodo-2-methylundecane
16 21.47 1209 1-Hexanol, 5-methyl-2-(1-methylethyl)
1721.65 1213  Silane, trichlorodocosyl
18 22.03 1222  N-Methyl-2-hydroxy-4-phenyl-3-butenamide
192293 1243 Decane, 2,3,5,8-tetramethyl
20 23.3 1251  Benzene, 1,4-bis(1,1-dimethylethyl)
21 23.47 1255  1-Nonene, 4,6,8-trimethyl
22 23.89 1264  Oxalic acid, 6-ethyloct-3-yl isohexyl ester
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&x— &5 (Syzygium samarangense) =RIETEZIBEEHER (1B)

Table 1. Flower volatile composition of three varieties of wax apple (Syzygium samarangense) (continued)
Time KI Chemical Compound

23 24.46 1276  Decane, 2,3,5,8-tetramethyl

24 2461 1279 1,5,6,7-Tetramethylbicyclo[3.2.0]hepta-2,6-diene

2525.45 1297  Bicyclo[4.4.1]undeca-1,3,5,7,9-pentaene

26 26.54 1323  Chloroacetic acid, heptyl ester

27 27.63 1349  1-Hydroxy-3-methoxy-6-methylanthraquinine

28 28.84 1376  Bicyclo[4.1.0]-3-heptene, 2-isopropenyl-5-isopropyl-7,7-dimethyl

292949 1391 Elemene

302991 1400 Benzenepropanal, 3-(1,1-dimethylethyl)-methyl

3130.49 1415  Di-epi-cedrene

3230.66 1419 Caryophyllene

33 30.89 1425 Naphthalene, 2,3-dimethyl

34 32.15 1456  Benzene, 2,4-cyclohexadien-1-yl

353248 1464  2,5-Cyclohexadiene-1,4-dione, 2,6-bis(1,1-dimethylethyl)

36 32.92 1475  Cycloheptasiloxane, tetradecamethyl

3733.49 1488 Aromadendrene

3833.81 1496 1H-Cyclopropalalnaphthalene, 1a,2,3,3a,4,5,6,7b-octahydro-1,1,3a,7-tetramethyl

39 34.7 1519  Phenol, 2,4-bis(1,1-dimethylethyl)

40 39.16 1637  Cyclooctasiloxane, hexadecamethyl

41 39.39 1643  Erythro-9,10-dihydroxyoctadecanoic acid

2009; Guo et al., 2012) » BB B a8 BA RS |
7127 B-Caryophyllene Ei Cyclohexa-1,3-diene #
TR BRI MR -

= TtHEEYIRS Z R
HEt5ER 6 4H - FAHE A 20 SR E ISR
fRiFEE - MRt B-Caryophyllene/ZZ @ AHAY LR
B 95% : 5% (N =20) ~ j* B-Caryophyllene/rq £ &
B4 B 82% : 18% (N = 17)+ A B-Caryophyllene/
SEPEAE R T1% - 28% (N = 14) » I EREEE =R
(P<0.001- [E—) - 25> Cyclohexa-1,3-diene/2=
F4HFy 65% : 35% (N = 20) » & HBEE =R (P<
0.01) > A Cyclohexa-1,3-diene/Fg ¥ fEEFEC4H &
£ Cyclohexa-1,3-diene/S§ Bk {E4H 57 Al B 42%
58% (N = 19)F; 59% : 41% (N = 17) » ¥ K EEE
W & 7> 20 min N R BB ER 0 1 B-
Caryophyllene/Z5 5540 K B-Caryophyllene/rs &
HEILRWIHEAIER 9 Bl & 8874 + 172.8
sec/192.1 + 98.3 sec (N = 20) K 521.6 = 217.9
sec/216.1 + 113.3 sec (N = 17) » EfiE=5E (P
<0.001 : [E=) » B-Caryophyllene/SEHk E 2% AR
HUBFRE] (867.4 = 125.9 sec/264.2 + 106.7 sec; N =
14) AifmgE=E 7222 - Hga 7> Cyclohexa-1,3-diene/Z%
ReHZIFHAGH EBEEZEZR (439.8 = 1455
sec/254.4 + 118.6 sec, N=20,P<0.05 > [E=) * F
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CHN |
TERYSRIRE IS b EYIEL - ELERIRE
3 (6 FL s S LU A ARV e T T AU R e

UN{T A (Gundappaetal.,2016) - Luo et al. (2015)
HURFAAEE (Apis mellifera L.) w]I@HFRIfES Ky
= HAMUFEDIETHSEAE - AR H R —ERE4 A
BE I Cm i ML F R R 1T 14 - Yang et al. (2018)
FEH 4 5% Apolygus lucorum (Meyer-Diir) ¥17¢
f5f Camellia sinensis (L.) Kuntze ‘K~ [ELEANGE

TR G2 R BRI N T2 R H
fEERENHESFZ ZEE B2 EMHE - ZR805E

B4 (terpenocid) Z=EHRIZ &R - 5541 Malo et
al. (2012) BEORPHEIE &4l Anastrepha obliqua
Macquart ¥R = mENREGERGREZRE
Coche 'fE52 ZHVFLE ELEE Ataulfo LfEHT Amate
nniE S 0 E TR = R E BRI AR
AAHHE > Coche fhfE~ F R 57 By 3-Carene - B-
Selinene - Terpinolene Fi Limonene ; Ataulfo 5

M~ F FE k4 k& 3-Carene -

B -Selinene -
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Fig. 2. The odor preference of the initial choice of Anselmella cf. miltoni. (Chi-square test **= P < 0.05, ***= P < 0.001,

ns = not significant)
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Fig. 3. Stay duration (sec.) of Anselmella cf. miltoni females on the side of the Y-tube with specific odor within twenty
minutes of the test. (Chi-square test **= P < 0.05, ***= P < 0.001, ns = not significant)
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1R %54 0% Aphidius ervi (Ervi) MfEREELRIE
TE R IRF AR P 2 A 57 - 5540 Cyclohexa-
1,3-diene » Guo et al. (2012) $5Hit4HRE 30884
FEZ3 40k Conopomorpha litchiella Bradley &
EN75K 5% Litchi chinensis Sonn » HEHIE 75
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i (Dong and Chen, 2015) » =2 LIFIHA A #EE
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& - A ER HEE BECRIER AR (Reissig et
al., 1982, 1985) - KWf5e531r A. cf. miltoni 2 273
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HIEEEYIRE S [E T 9)E DL SPME K GC-MS 73>
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ABSTRACT

Anselmella cf. miltoni Girault was first intercepted in Taiwan’s exported wax apples
(Syzygium samarangense) in 2005. The pest induces seed-like galls by females laying eggs on
the anthesis stage of the wax apple, and the stimulated ovules develop into galls. When
emerging adults leave the galled fruit, they make tunnels that cause damage and affect the
fruit’s value. Furthermore, the species is regarded as an exported quarantine pest, lowering
the export profits and causing significant economic losses. To develop multiple and
appropriate strategies for controlling the pest, we use the Solid-phase micro-extraction
(SPME) and Gas chromatography-mass spectrophotometer (GC-MS) to analyze the
composition of the host flower volatiles and to determine attracted components to Anselmella
cf. miltoni, and then potential attracting flower volatiles, -Caryophyllene and Cyclohexa-
1,3-diene, were chosen for preliminary tests of attraction effectiveness on the females using
the identical synthetic compounds. The attractiveness of -Caryophyllene to females was
significantly higher than that of air treatment (control) and flower volatiles of rose apple and
wax apple (Pink variety). However, the attractiveness of Cyclohexa-1,3-diene to females was
only significantly higher than that of the air treatment (control). In the future, the tests on
the attractiveness of these chemical compounds to the female Anselmella cf. miltoni could be
conducted in the field, which may be used with a sticky board to develop a dual-attracting
trap and reduce injury in the wax apple.

Key words: galling insect, Y-tube olfactometer, volatile analysis, volatile attractant
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