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Abstract

Two different dosages of six sex pheromone formulas for the lima bean pod borer, Etiella zinckenella and 2 different dosages
of three sex pheromone formulas for the Lucerne seed web moth, Etiella behrii were prepared. The trapping and monitoring tests
were conducted in the green soybean fields of Wandan, Changzhi, Jiuru Township, Pingtung County and Sihu, Yuanchang, Shuilin
Township, Yunlin County and Liujiao Township, Chiayi County, Taiwan from 2009 to 2012. The results showed that lures Ez-A (E9-
12:Ac/ Z79-14:Ac/ Z11-14:Ac/14:Ac=3/120/360/60), Ez-E (Z9-14:Ac/ E11-14:Ac/ Z11-14:Ac/ Z11-16: Ac/14:Ac=2.4/1.4/11/4.4/4.4) of
E. zinckenella , and lure Eb-A (E9-12:Ac/ Z11-14: Ac/12:Ac=10/90/0.7) of E. behri were attractive to the males. However, the total
number of moths caught was very small. The populations of Etiella spp. were higher in the sugarcane fields than in the green
soybean fields. The trapping experiments using lures of different formulas, dosages, carriers, and durations of E. zinckenella and E.
behrii sex pheromones were conducted in the sugarcane fields of Central and Southern Taiwan. The attractiveness of different sex
pheromone formulas for E. zinckenella should be further investigated, because the total catch of E. zinckenella was very low. The
most effective as well as economic lure for E. behrii was 100 ug of E9-12:Ac/ Z11-14:Ac/12:Ac=10/90/0.7 in a microtube. The lures
can be used for about 4 weeks in the field based on the information of the trapping trials in the sugarcane fields. The total catch
number using different types of up-2 layer PET bottle traps baited with the sex pheromone lure was very low. The wing sticky trap
baited with a sex pheromone lure was suitable for trapping E. behrii males.
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hobsoni ~ E. zinckenella ~ & E. behrii =
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Wakamura et al., 1999; Subchev and Téth,
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Table 1. Different blend ratios of sex pheromone for Etiella zinckenella
Pheromone Ez-A Ez-B Ez-C Ez-D Ez-E Ez-F
components
E9-12:Ac 3 3 0 0 0 0
Z9-14:Ac 120 14 3 2.1 2.4 0
E9-14:Ac 0 0 0 0 0 3
E11-14:Ac 0 0.33 0 0.2 14 0
Z11-14:Ac 360 2.4 100 6 11 100
Z11-16:Ac 0 0 0 14.4 44 0
14:Ac 60 0.58 0 2.3 44 0
Reference Tabata et Tabata et Téth et al., Toth et al., Toth et al.,  Subchev and
al., 2008 al., 2008 1996 1989 1989 Té6th, 2006
R DEIMETRIMEEZEA
Table 2. Different blend ratios of sex pheromone for Etiella behrii
Pheromone components Eb-A Eb-B Eb-C
E9-12:Ac 10 10 10
E11-14:Ac 0 6.3 0
Z11-14:Ac 90 90 90
12:Ac 0.7 0.7 0
Reference Modified Wakamura et al., 1999 Modified

HERRFZETRRSHGIRTRABEHS
KEIE (E. behrii) ZFE5114%H 5

WIE STk B A BT 1 B R 52 EH
it 77 > fi#lsk E9-12:Ac/ E11-14:Ac/ Z11-14:
Ac/ 12:Ac=10/0/90/0.7 (Eb-A, Modified)
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Fig. 1. Different pheromone traps developed for the capture of the Lucerne seed web moth, Etiella behrii. A: Wing

sticky trap, B: Up-2 layer PET bottle trap.
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Table 3. Number of Etiella moths caught in wing sticky traps baited with sex pheromone lures using different blends
of Etiella zinckenella in the green soybean field

Total number of moths caught

Lure Dosage Oct. 1 to Nov. 26,

2009 (n =5)

Oct. 16 to Dec. 10,
2009 (n = 5)

Nov. 26 to Dec. 24,
2009 (n = 4)

Feb. 4 to Mar. 23,
2010 (n = 12)

50 pg

HEERFETARSIIIEAEEEEHA
B8 (E. zinckenella) ZEE5|14%

A B G B % B2 e i 2 56
5585 - 2009 £ 10 HAEFR RGN RIA
WHIEEH  RAREMANEERBE T &
iREEEEH Ez-E FE R 100 ng 5555 1 & -
2009 711 H 26 HZ 12 H 24 HRFFHREIL
WL EH - PLEGIEEEE Ez-A Bl Ez-E
il & R 100 ng #AEF] 1 & - 2010 4F 2 H 4
HZE 3 H 23 HINFERBI LM S B PR
T HH 12 HEE 2 H&IEGEEE Ez-A 1
T 1 & - ABIEHEEEH Bz-E )29F] R=) -

2010 £ 5 H 3 HZE 2010 & 8 A 2 H¥F
5 Fe o ge VTP 2 HRE HH TS sk sl B 45 SR
7 ANEEC TS SR B B IR BR S |

Modle - & 12 EFERGERBURSHCT 4 5E
HOE BB 0~5 & Dl Ez-A 5E8 8%
& 50 ~ 100 pg 5YRIE 5~ 3 & (B -

HEEZFETRARSILIETAEEHS
FHHME (E. behrii) B[4

KA B M B R B2 e Y i B 2 55
515 - 2009 4 10 ARG EFHIFIRIE
WHEEH > HARFRBRE IS TSR
HhEfEE Eb-A B 7RI E F 100 ng 5555 1 &-
2009 £ 11 A 26 HZE 12 H 24 HPFEEIL
WHELE - IEIHET) Eb-A & f 200
ng SFEFI2%€ - 20102 H4 HE 3 H 23
HiAFERG40 EF e T H 12 (5
7 G AEBTIEEREH Eb-A & 100 K 200 ng
FEAEO B 8 48 (FI) -
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Table 4. Number of Etiella moths caught in wing sticky traps baited with sex pheromone lures using different blends

of Etiella behrii in the green soybean field

Total number of moths caught

Lure Dosage Oct. 1 to Nov. 26, Oct. 16 to Dec. 10, Nov. 26 to Dec. 24,  Feb. 4 to Mar. 23,
2009 (n =5) 2009 (n=5) 2009 (n=4) 2010 (n = 12)
50 pg
Eb-A 0 0 —
Eb-B 0 0 —
oEBC Y R -
100 pg
Eb-A 0 1 8
Eb-B 0 —
CoEBC Y R -
200 pg
Eb-A — — 4
CK 0 0 0

#I BREEREFIMETRMERRENERERETHER

May 3 to Aug. 2 and May 3 to July 2, 2010, respectively

MR FERBH (n=4)
Table 5. The total catch of Etiella moths in wing sticky traps baited with sex pheromone lures using different blends of
Etiella zinckenella and Etiella behrii in the sugarcane fields of Bamboo Township, Chiayi County, Taiwan from

Lures of Total catches of Lures of E. behrii Total catches of
E. zinckenella E. zinckenella moth males E. behrii moth males
Ez-A---100 pg 3 Eb-A---100 pg 407
Ez-A----50 png 5

Ez-B---100 png 0 Eb-A----50 ng 395
Ez-B----50 png 0

Ez-C---100 png 0 Eb-B---100 pg 283
Ez-C----50 png 1

Ez-D---100 pg 2 Eb-B----50 ng 287
Ez-D----50 ng 1

Ez-E---100 png 2 Eb-C---100 pg 345
Ez-E----50 pg 0

Ez-F---100 pg 3 Eb-C-----50 ng 327
Ez-F----50 ng 0

CK (blank) 0 CK (blank) 0
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Fig. 2. Attractiveness of 100 pg sex pheromone loaded into different carriers on the Etiella behrii moth in the
sugarcane fields of Bamboo Township, Chiayi County and Erlin Township, Changhua County, Taiwan from

Dec. 2010 to Jan. 2011.
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Fig. 3. Attractiveness of sex pheromone lures of different dosages on the Etiella behrii moth in the
sugarcane fields of Bamboo Township, Chiayi County, Taiwan from July, 4 to Aug. 19, 2011.
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Fig. 4. Attractiveness of sex pheromone lures with different dosages and exposure times on the Etiella behrii moth in
the sugarcane fields of Bamboo Township, and the green soybean fields of Liujiao Township, Chiayi County,
Taiwan from April 25 to May 21, 2012.
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Table 6. Attractiveness of lures loaded with 100 pg sex pheromone in a microtube for different periods of exposure on
Etilla behrii moths in the sugarcane fields of Erlin Township, Changhua County, Taiwan from Dec. 23, 2010 to

Jan. 28, 2011
Lure age (week) Total catch % of total moths trapped
0-week 32 150+ 6.2c"
2-week 76 33.6 = 10.2ab
4-week 110 35.0+17.8a
6-week 38 15.1+ 2.9bc
8-week 3 1.4+ 24d

U Mean + S.D. was derived from 3 replications. Data were transformed to arc sinyX prior to analysis. Means
within each column followed by the same letter are not significantly different by LSD (p < 0.01).
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%) 10~15%; MAEEE » H T RA S 2 80%
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& Rl R SR B e 0 IR e T
g anE - HEETRREER 12.3%
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Studies on Sex Pheromone Lures and Traps for the Green
Soybean Pod Borer, Etiella spp. (Lepidoptera: Pyralidae)

Chau-Chin Hung*, Wen-Lung Wang, Cho-Yi Wu, and Chih-Hung Chang

Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture

ABSTRACT

Two different dosages of six sex pheromone formulas for the lima bean pod
borer, Etiella zinckenella and 2 different dosages of three sex pheromone
formulas for the Lucerne seed web moth, Etiella behrii were prepared. The
trapping and monitoring tests were conducted in the green soybean fields of
Wandan, Changzhi, Jiuru Township, Pingtung County and Sihu, Yuanchang,
Shuilin Township, Yunlin County and Liujiao Township, Chiayi County, Taiwan
from 2009 to 2012. The results showed that lures Ez-A (E9-12:Ac/ Z9-14:Ac/
Z11-14:Ac/14:Ac=3/120/360/60), Ez-E (Z9-14:Ac/ E11-14:Ac/ Z11-14:Ac/ Z11-16:
Ac/14:Ac=2.4/1.4/11/4.4/4.4) of E. zinckenella , and lure Eb-A (E9-12:Ac/ Z11-14:
Ac/12:Ac=10/90/0.7) of E. behri were attractive to the males. However, the total
number of moths caught was very small. The populations of Etiella spp. were
higher in the sugarcane fields than in the green soybean fields. The trapping
experiments using lures of different formulas, dosages, carriers, and durations
of E. zinckenella and E. behrii sex pheromones were conducted in the
sugarcane fields of Central and Southern Taiwan. The attractiveness of
different sex pheromone formulas for E. zinckenella should be further
investigated, because the total catch of E. zinckenella was very low. The most
effective as well as economic lure for E. behrii was 100 ng of E9-12:Ac/
Z11-14:Ac¢/12:Ac=10/90/0.7 in a microtube. The lures can be used for about 4
weeks in the field based on the information of the trapping trials in the
sugarcane fields. The total catch number using different types of up-2 layer
PET bottle traps baited with the sex pheromone lure was very low. The wing
sticky trap baited with a sex pheromone lure was suitable for trapping E.
behrii males.

Key words: green soybean, sex pheromone, Etiella behrii, E. zinckenella, wing
sticky trap
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