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Abstract

The influences of ester and alcohol compounds identified from the extract of the female’ s abdominal tip on the
attractiveness of the main component, (Z)-8-dodecen-1-yl acetate (Z8-12:Ac), of the sex pheromone of the macadamia fruit borer,
Cryptophlebia ombrodelta (Lower), were evaluated by turntable bioassays and field tests. Nine compounds were tested: (E)-8-
dodecen-1-yl acetate (E8-12:Ac), 1-dodecyl acetate (1-12:Ac), 1-tetradecyl acetate (1-14:Ac), 1-hexadecyl acetate (1-16:Ac), 1-
octadecyl acetate (1-18:Ac), Z-8-dodecen-1-ol (Z8-12:0H), (E)-8-dodecen-1-ol (E8-12:0OH), 1-dodecanol (1-12:0H), and 1-
octadecanol (1-18:0H). The results showed that a sticky board baited with a dosage of 1000 pg Z8-12:Ac, in a red septum trapped
greater numbers of male moths than other dosages in the turntable bioassay. The catch number was significantly greater with a
ratio of Z8-12:Ac/E8-12:Ac of 100-96/0-4 than with other ratios, but when the ratio of E8-12:Ac exceeded 6%, only a few moths
were caught. The influences of eight other compounds on the attractiveness to C. ombrodelta were tested by formulating different
ratios on the basis of Z8-12:Ac/E8-12:Ac = 96/4. There was no influence on the attractiveness to C. ombrodelta when Z8-12:Ac/E8-
12:Ac = 96/4 was mixed with different ratios of 1-12:0H, 1-18:0H, 1-14:Ac, 1-16:Ac, and 1-18:Ac, respectively. Total numbers of
moths caught in field tests were 13 and 14 in the wing sticky trap baited with Z8-12:Ac/E8-12:Ac/1-12:Ac = 96/4/30 and 96/ 4/40,
respectively, which were much higher when compared to other blends (3-7 moths). The results of Z8-12:Ac/E8-12:Ac = 96/4 mixed
with different ratios of E8-12:0H were similar to those of Z8-12:0H. More moths were trapped by lures containing Z8-12:0H (9-22
moths) or E8-12:0H (17-22 moths) compared to the check lure formula that contained only Z8-12:Ac/ E8-12:Ac = 96/4 (3-4, 17-22
moths) in field tests. The sex pheromone of C. ombrodelta contained 4 components, Z8-12:Ac, E8-12:Ac, Z8-12:0H, and E8- 12:0H,
on the basis of the results in this report.
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Table 1. Sources and purities of the chemical compounds for research of a sex pheromone lure of Cryptophlebia

ombrodelta

Standard compounds
(abbreviation)

Chinese name

Source (purity, %)

1-dodecyl acetate (1-12:Ac)
1-dodecanol (1-12:0H)

(Z)-8-dodecen-1-yl acetate
(Z8-12:Ac)

(E)-8-dodecen-1-yl acetate
(E8-12:Ac)
(Z)-8-dodecen-1-o0l (Z8-12:0H)

(E)-8-dodecen-1-0l
(E8-12:0H)

1-tetradecyl acetate (1-14:Ac)
1-hexadecyl acetate (1-16:Ac)
1-octadecyl acetate (1-18:Ac)
1-octadecanol (1-18:0H)

Z 1+
1+

LIB(Z)-8-+ —Ifi-1-K:ls

LI(B)-8-+ —fii-1- /g
(Z)-8-+ -1
(B)-8-+ -1

LI 1104 B

LI 11750

20 1+ \ g
11\l

Aldrich Chemical Company, Milwaukee, WI,
USA (97%)

Lancaster Synthesis, Lancashire, UK (97%),
Fluka Chemie AG, Buchs, Switzerland (99.5%)
Sigma Chemical Co., St. Louis, MO, USA (95%,
96.8%), Instituut voor Planteziektenkundig
Onderzoek (IPO) (> 99%), Shin-Etsu Chemical Co.,
City, Japan (96.06%)

Sigma Chemical Co., St. Louis, MO, USA

Chemtech B. V, Ltd., the Netherlands (93%), IPO
(> 99%)

Synthesized from (E)-8-dodecen-1-yl acetate,
Chemtech B. V, Ltd., the Netherlands (94%)
Synthesized from 1-tetradecanol

Synthesized from 1-hexadecanol

Tokyo Chemical Industry Co., Tokyo, Japan (99%)
Lancaster Synthesis (97%)
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AVt E MR 62Xl LARC /T Z8-12:Ac/E8-12:
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B AR M Fa i AR Yk e G 5 R o A
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Table 2. Catches of male Cryptophlebia ombrodelta moths of different ages in traps baited with a red septum loaded
with 1 mg of Z8-12:Ac/E8-12:Ac = 96/4 with a turntable bioassay"’

Male moth age

Mean no. of moths captured

Percent (%) of moths recaptured

0 day old 36.0+ 9.0 380+ 438
1 day old 52.3 £ 20.2 52.0 £ 23.1
2 days old 28.7 + 22.7 24.2 + 25.2
4 days old 45+ 6.6 31+ 42
5 days old 03+ 0.6 03+ 0.6

U The mean + S.D. was derived from three replications.

AKX ER DIT 5 Z8-12:Ac/E8-12:Ac/1-18:0H
= 96/4/1 [ 7% (I AH R ATHE o

(F)1-12:Ac 2 5528 il #1 Z8-12:Ac/ES-12:
Ac/1-12:Ac = 96/4/0 ~ 96/4/10 ~ 96/4/20 ~ 96/4/
30 ~ 96/4/40 ZFEHEHAC T » 1T HHIHIES il
B AR M FE s AR Vs e IR 8 ko A
HERLIAD /5 Z8-12:Ac/E8-12:Ac/1-12:Ac =
96/4/30 f 72 FAH R o

(F1-14:Ac 2 5% il #1 Z8-12:Ac/E8-12:
Ac/1-14:Ac = 96/4/0 ~ 96/4/2 ~ 96/4/5 ~ 96/4/
10 ~ 96/4/20 ZEEKEHIC /T » AT HHIES ahik s
B AR M Fa s AR Yk e IR 5 R o A
HERLIAD /5 Z8-12:Ac/E8-12:Ac/1-14:Ac =
96/4/5 J 2% HRHFS ¥ o

(1)1-16:Ac 2 5% il Z8-12:Ac/E8-12:
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96/4/30 FFHEHNC ST » HE1T HH M5 mharkBm S /S
AR E e FaiE s AR VR E R 14 ] o AR
EaLIfiD /5 Z8-12:Ac/E8-12:Ac/1-16:Ac = 96/
4/5 J 7 AR o

(JU1-18:Ac 2 5% il Z8-12:Ac/E8-12:
Ac/1-18:Ac = 96/4/0 ~ 96/4/2 ~ 96/4/5 ~ 96/4/
10 ~ 96/4/20 ZEEKEHAC /T » AT HHIRE addstBm
oS A ARG M A A Yok e IR 11 2% -
KRB LIBC /5 Z8-12:Ac/E8-12:Ac/1-18:Ac =
96/4/5 J 7% [ #H RS # I o

w R

— A BRI B R R 2 e

ANTE] H o REL R #5 S5 M A B 5 2
S FERGRANZR = o DL O~ 1~ 2 HfnlfEad ¥ 2%
ST RN I ESUR - FliZS 4RI 38.0 ~
52.0 ~ 24.2% » P¥EE S RIE 36.0 ~52.3 ~
K 28.7 insects/replicate (38 ) Kt » A3,
Bz LYk e EL 0~2 HEn ek It VFA e &5
I o

A EBIE Z8-12:Ac KREMHAI G RIEE

THRME S 2 51

Z8-12:Ac AN[A]H &= R 6 S0 2 55
SRR AT » LIRSS 1000 pg 255
BHE AR P T B 3R | ) a0
AimiE 90.6% ; FlE 10 pg 7 LUK BV £34%
H(F = 178.8506, d.f = 54, p = 0.000000%)
FE=D) -

= AALLH Z/E8-12:Ac MEEZEL S EH
FIIE R I 2 5551
Z/E8-12:Ac AN[A]HL 9B v SRIC 77 1R
AR EEN 2 375 5 | A Bt SRR A2 PY -
WGBS R B 7y E8-12:Ac #HFHANIR
IS BEE A1 o 28— 2GR AL RN
Z/E8-12:Ac A[A| LIl /5 100/0 ~ 99.5/0.5

NG P SRR SRR AL A S S by Z8-12:Ac s 2 i 133
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Table 3. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with different
dosages of Z8-12:Ac with a turntable bioassay

Dosage of Z8-12:Ac (ug)

Total male moths caught Percent (%) of total male moths caught?

1000 255 90.5+94 a
100 23 95+94b
10 0 Oc
1 0 0c
0 0 Oc
Blank 0 Oc

U The mean + S.D. was derived from ten replications. Data were transformed to arc siny/ x prior to analysis;
means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple
range test.

RN LIAAERAEERIGTE 78-12:Ac/E8-12:Ac FRILL I B8 S E AL ARIESE < 551 N
Table 4. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of
different ratios of Z8-12:Ac and E8-12:Ac with a turntable bicassay

Pheromone components (%)

Total moths caught Percent (%) of males caught”

78-12:Ac E8-12:Ac
1% trial
100 0 232 232+ 80a
99.5 0.5 223 242+ 7.7 a
98 2 233 248 + 8.3 a
96 4 261 278 + 89 a
0 100 0 Oc
Blank 0 0c
2 trial
100 0 238 408 + 13.7 a
96 4 203 319+122a
9 6 99 13.3 £ 119D
92 8 99 14.0 £ 10.8 b
0 100 0 Oc
Blank 0 0c

U The mean + S.D. was derived from ten and nine replications in the first and second trials, respectively.
Data were transformed to arc sin, x prior to analysis; means followed by the same letter do not
significantly differ at the 5% level according to Duncan’s multiple range test.
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Table 5. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and Z8-12:0H with a turntable bioassay and field tests

Pheromone components

Turntable bioassay

Field test (total moths caught)?

78-12:Ac  ES8-12:Ac  Z8-12:0H Total moths

Percent (%) of

C. ombrodelta  Cydia notanthes

caught males captured?
The first trial

96 4 0 166 33.3+222a 3 1
96 4 10 (CK) 215 21.3+£204 a 15 18
96 4 40 221 26.1+169 a 13 25
96 4 80 74 10.1 £ 129D 9 35
96 4 160 33 92+ 177D 13 49
Blank (CK) 0 0c 1 0

The second trial
96 4 0 53 142 £ 109 a 4 1
96 4 5 53 182 +121a 14 2
96 4 10 (CK) 92 198 £+ 142 a 11 4
96 4 20 70 188 £ 134 a 22 7
96 4 30 123 279+ 163 a 22 25
Blank (CK) 2 1.2+ 25b 0 0

U The mean + S.D. was derived from 12 and six replications in the first and second trials, respectively. Data
were transformed to arc siny x prior to analysis; means followed by the same letter do not significantly
differ at the 5% level according to Duncan’s multiple range test.

? The first trial with four replications was conducted in litchi orchards in Nantou from 19 Sept. to 4 Nov.
1997, and the second trial with one replication was conducted in a carambolla orchard in Yuanlin Township,

Changhua County from 1 Mar. to 4 June 2001.
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Table 6. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and E8-12:0H with a turntable bioassay and field tests

Field test (total moths caught)?

Turntable bioassay
Total moths Percent (%) of

Pheromone components

Z8-12:Ac E8-12:Ac ES8-12:0H " C. ombrodelta  Cydia notanthes
caught males captured

96 4 0 53 146+ 77D 1 4
96 4 1 (CK) 68 23.6 £ 12.2 ab 21 122
96 4 2 45 123+ 55D 22 124
96 4 5 86 26.2 + 10.8 a 17 153
96 4 10 63 204 + 7.2 ab 18 268

Blank (CK) 8 29+ 36¢ 0 0

U The mean + S.D. was derived from six replications. Data were transformed to arc sin,/ x prior to analysis;
means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple
range test.

? The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua
County from 1 Mar. to 4 June 2001.

Ft UAARAEBERARZHEHBISGE Z8-12Ac/E8-12:Ac/1-12:0H TRILLAIME RZE T HERIESER 25
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Table 7. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-12:0H with a turntable bioassay and field tests

Field test (total moths caught)?

Turntable bioassay
Total moths

Pheromone components

Percent (%) of males

7Z8-12:Ac E8-12:Ac  1-12:.0H 0 C. ombrodelta  Cydia notanthes
caught captured

96 4 0 86 234+ 11.7 ab 5 2
96 4 2 (CK) 53 13.0 + 12.4 abe 7 3
96 4 5 45 119 £ 15.5 be 5 3
96 4 10 65 14.4 £ 16.1 abe 4 1
96 4 20 73 372 +356a 3 1

Blank (CK) 0 0c 0 0

D The mean + S.D. was derived from five replications. Data were transformed to arc siny/ x prior to analysis;
means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple
range test.

2 The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua
County from 1 Mar. to 4 June 2001.
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Table 8. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-18:0H with a turntable bioassay and field tests

Pheromone components

Turntable bioassay

Field test (total moths caught)?

78-12:Ac  ES8-12:Ac  1-18:0H Total moths

Percent (%) of

C. ombrodelta  Cydia notanthes

caught males captured”
96 4 0 130 30.8 +17.7 a 10 35
96 4 1 (CK) 57 18.7 £ 22.5 ab 6 30
96 4 2 102 279+ 164 a 0 38
96 4 5 54 15.9 £ 10.9 ab 4 42
96 4 10 20 62+ 8.6 bc 4 50
Blank (CK) 3 06+ 1.0c¢ 1 0

U The mean + S.D. was derived from six replications. Data were transformed to arc siny/ x prior to analysis;
means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple

range test.

9 The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua

County from 1 Mar. to 4 June 2001.
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Table 9. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-12:Ac with a turntable bioassay and field tests

Pheromone components Turntable bioassay

Field test (total moths caught)?

7812:Ac  ES-12:Ac  1-12:Ac Total moths

Percent (%) of

C. ombrodelta  Cydia notanthes

caught males captured”
96 4 0 207 37.6 + 29.8 a 7 0
96 4 10 28 30+£39¢ 3 2
96 4 20 192 27.5 £ 13.7 ab 3 4
96 4 40 126 148 + 115 b 13 25
96 4 30 (CK) 164 17.0 £+ 151 Db 14 7
Blank (CK) 1 02+0.7c 0 0

U The mean + S.D. was derived from eight replications. Data were transformed to arc siny/ x prior to analysis;
means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple

range test.

2 The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua

County from 1 Mar. to 4 June 2001.
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Table 10. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-14:Ac with a turntable bioassay and field tests

Pheromone components Turntable bioassay

Field test (total moths caught)?

7812:Ac E812:Ac  1-14:Ac Total moths

Percent (%) of

C. ombrodelta  Cydia notanthes

caught males captured”
96 4 0 53 28.7 + 20.7 a 3 44
96 4 2 54 26.6 £ 19.7 ab 2 18
96 4 5 (CK) 40 18.1 £ 11.0 ab 6 22
96 4 10 47 16.9 + 16.1 ab 2 54
96 4 20 26 97+118b 1 83
Blank (CK) 0 0c 0 0

U The mean + S.D. was derived from five replications. Data were transformed to arc siny/ x prior to analysis;
means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple

range test.

9 The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua

County from 1 Mar. to 4 June 2001.
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Table 11. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-16:Ac with a turntable bioassay and field tests

Pheromone components

Turntable bioassay

Field test (total moths caught)?

78-12:Ac  ES-12:Ac  1-16:Ac Total moths

Percent (%) of

C. ombrodelta  Cydia notanthes

caught males captured?
96 4 0 255 22.3 £ 155 ab 3 129
96 4 5 (CK) 271 20.9 + 12.8 ab 1 196
96 4 10 202 152+ 115D 0 210
96 4 20 327 261+ 114 a 1 58
96 4 30 215 155+ 93D 0 165
Blank (CK) 0 0c 1 1

U The mean + S.D. was derived from 14 replications. Data were transformed to arc siny/ x prior to analysis;
means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple

range test.

2 The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua

County from 1 Mar. to 4 June 2001.
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Table 12. Catches of male Cryptophlebia ombrodelta moths in traps baited with a red septum loaded with 1 mg of
different ratios of Z8-12:Ac/E8-12:Ac = 96/4 and 1-18:Ac with a turntable bioassay and field tests

Pheromone components

Turntable bioassay

Field test (total moths caught)?

78-12:Ac  ES-12:Ac  1-18:Ac Total moths

Percent (%) of

C. ombrodelta  Cydia notanthes

caught males captured?
96 4 0 132 158 £+ 13.7 a 5 17
96 4 2 251 26.8 + 15.7 a 2 21
96 4 5 (CK) 189 193 £+ 13.0 a 3 166
96 4 10 254 25.0 + 24.6 a 4 2
96 4 20 130 131 +£110a 2 10
Blank (CK) 0 0b 0 0

D The mean + S.D. was derived from 11 replications. Data were transformed to arc siny/ x prior to analysis;
means followed by the same letter do not significantly differ at the 5% level according to Duncan’s multiple

range test.

2 The field test with one replication was conducted in a carambolla orchard in Yuanlin Township, Changhua

County from 1 Mar. to 4 June 2001.
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Influences of Ester and Alcohol Compounds Identified from the
Extract of the Female’s Abdominal Tip on the Attractiveness of
the Main Sex Pheromone Component, (Z)-8-Dodecen-1-yl Acetate,
of the Macadamia Fruit Borer, Cryptophlebia ombrodelta (Lower)

Chau-Chin Hung*, Wen-Lung Wang Division of Bio-pesticide, Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, COA, Wufeng, Taichung 41358, Taiwan
Ming-Der Hung Division of Pesticide Chemistry, Taiwan Agricultural Chemicals and Toxic Substances Research Institute, COA,
Wufeng, Taichung 41358, Taiwan

ABSTRACT

The influences of ester and alcohol compounds identified from the extract
of the female’s abdominal tip on the attractiveness of the main component,
(Z)-8-dodecen-1-yl acetate (Z8-12:Ac), of the sex pheromone of the macadamia
fruit borer, Cryptophlebia ombrodelta (Lower), were evaluated by turntable
bioassays and field tests. Nine compounds were tested: (E)-8-dodecen-1-yl
acetate (E£8-12:Ac), 1-dodecyl acetate (1-12:Ac), 1-tetradecyl acetate (1-14:Ac),
1-hexadecyl acetate (1-16:Ac), 1l-octadecyl acetate (1-18:Ac), Z-8-dodecen-1-o0l
(Z8-12:0H), (E)-8-dodecen-1-ol (E8-12:0H), 1-dodecanol (1-12:0H), and 1-
octadecanol (1-18:0H). The results showed that a sticky board baited with a
dosage of 1000 pg Z8-12:Ac, in a red septum trapped greater numbers of
male moths than other dosages in the turntable bioassay. The catch number
was significantly greater with a ratio of Z8-12:Ac/E8-12:Ac of 100-96/0-4 than
with other ratios, but when the ratio of E8-12:Ac exceeded 6%, only a few
moths were caught. The influences of eight other compounds on the
attractiveness to C. ombrodelta were tested by formulating different ratios on
the basis of Z8-12:Ac/E8-12:Ac = 96/4. There was no influence on the
attractiveness to C. ombrodelta when Z8-12:Ac/E8-12:Ac = 96/4 was mixed
with different ratios of 1-12:0H, 1-18:0H, 1-14:Ac, 1-16:Ac, and 1-18:Ac,
respectively. Total numbers of moths caught in field tests were 13 and 14 in
the wing sticky trap baited with Z8-12:Ac/E8-12:Ac¢/1-12:Ac = 96/4/30 and 96/
4/40, respectively, which were much higher when compared to other blends
(3-7 moths). The results of Z8-12:Ac/E8-12:Ac = 96/4 mixed with different
ratios of E8-12:0H were similar to those of Z8-12:0H. More moths were
trapped by lures containing Z8-12:0H (9-22 moths) or E8-12:0H (17-22
moths) compared to the check lure formula that contained only Z8-12:Ac/
E8-12:Ac = 96/4 (3-4, 17-22 moths) in field tests. The sex pheromone of C.
ombrodelta contained 4 components, Z8-12:Ac, E8-12:Ac, Z8-12:0H, and ES8-
12:0H, on the basis of the results in this report.

Key words: Cryptophlebia ombrodelta (Lower), (Z/E)-8-dodecen-1-yl acetate,
(Z/E)-8-dodecen-1-o0l
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