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Abstract

In order to elucidate the species of Etiella pod borers that infest vegetable soybean, the present study applied two methods:
sex pheromone trapping and/or infested pods collection. The characteristic of the genitalia of the male Etiella and COI gene
sequences were used to identify this pest species. Larvae collected from infested pods of lablab in the World Vegetable Center
(AVRDC) were collected during June, July and August 2011, and were identified using male genitalia characteristics. Most were
confirmed to be Etiella behrii. A few minor pest species were noted as well, including Maruca vitrata, Cryptophlebia ombrodelta,
Lampides boeticus and Spodoptera litura, with C. ombrodelta being represented in relatively higher numbers in the latter part of
survey. The total number of E. behrii was far greater than all the other species combined. In addition, pheromone trapping
experiments conducted from 2011 to 2012 in various crop fields and areas showed that 1503 male E. behrii were trapped with the
lure Eb-A and 17 male E. zinckenella were trapped with f Ez-A, Ez-E, and Ez-st lures. In addition, 21 larvae collected from frozen
vegetable soybean pods from Ping-Tung in Oct. 2010 were identified as E. behrii by the comparison of partial COI gene sequences.
These survey results indicate that E. behrii is a major Etiella pest of the field.
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Table 1. The 2011 survey of the insect pest species in the infested pods of lablab, Lablab purpureus at Shanhua

Dist., Tainan City, Taiwan

Species Date
June 3, 2011 June 9, 2011 June 22, 2011 Aug. 3, 2011
No. of pods sampled
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 206 120 9 6
No. of larvae from infested pods
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 24 3% 15 19
_Eclosion ofno. ofmoths
Maruca vitrata 3 0 0 3
Etiella behrii 112 11 31 5
Cryptophlebia 13 1 12 37
ombrodelta
Lampides boeticus 1 3 0 9
Spodoptera litura 3 0 0
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(BEz-st) MEE&SEFEHFA SRS 1,022
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Fig. 1. No. beans (upper) and infested rate (%) (lower)

in a pod of lablab, Lablab purpureus, collected from infested

pods in the AVRDC (The World Vegetable Center) from June to Aug., 2011.
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Fig. 2. Percentage (%) of insect pest eclosion from larvae in pods of Lablab purpureus, reared with a semi-artificial
diet during 4 surveys in the AVRDC from June to Aug., 2011.

A

B= SHHUE (Etiella behri) (A) MEHIEH, (Etiella zinckenella) (B) 2 EIEE HVAE « % : Mt
EBRR A BRXE
Fig. 3. The genitalia characteristics from the male Etiella behrii (A) and Etiella zinckenella (B) collected in
these studies. Left: male genitalia , right: cornuti in aedeagus.
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Table 2.

2011 EFRBALR_MBREERENHBHRALUERIME (Eb-A) BRIEMH (Ez-st) B AZFHEABAEEEL

Identification of the genitalia characteristics from male Etiella spp. trapped in wing sticky traps baited with

Eb-A and Ez-st lures in the sugarcane fields of Erlin Township, Changhua County and Yizhu Township,

Chiayi County in 2011

No. Duration No. of moths Results of identification
E. behrii E. zinckenella
Lure Eb-A, sugarcane fields in Erlin Township, Changhua County
1 Jan. 5 to Jan. 19, 2011 114 114 0
2 Jan. 19 to Jan. 28, 2011 173 173 0
3 Jan. 28 to Mar. 28, 2011 27 27 0
4 Mar. 2 to Mar. 30, 2011 40 40 0
5 Apr. 19 to May 6, 2011 5 5 0
6 May 1 to May 15, 2011 38 38 0
7 May 6 to May 18, 2011 10 10 0
8 May 18 to June 1, 2011 4 4 0
9 June 15 to June 29, 2011 18 18 0
10 June 29 to July 13, 2011 10 10 0
11 Juyl3toduyer2m 22 22 0
Subtotal 461 461 0
Ez-st, sugarcane fields in Erlin Township, Changhua County
1 Mar. 30 toApr. 28,2011 ] 2 0 2
Subtotal 12 0 12
Lure Eb-A, sugarcane fields in Yizhu Township, Chiayi County
1 May 26 to June 24, 2011 169 169 0
2 July 4 to July 11, 2011 87 87 0
3 July 11 to July 22, 2011 27 27 0
4 July 22 to Aug. 5, 2011 52 52 0
5 Aug. 5 to Aug. 19, 2011 63 63 0
6 Aug. 19 to Sep. 2, 2011 41 41 0
7 Apr2toMay2lL202 mw w0
Subtotal 549 549 0
Grand total 1022 1010 12

FEPTHE o L&V A - Rl =G LA HEBLIE R
B > HIURERE DU a2 -
BHEAYEER I EEIR 2T 4
FH R E S TR - AR ~ AU ~ TN E
SRIE ~ IR 7 @il H F & (Wang,
1980; Chang and Chen, 1989; Chang, 1990;
Chang and Chen, 1993)- Wang (1980) %
Bl K G4 FHaafdeA 33 1 > 7

42 GEESE=TTIEFE W

&7 H 16 Bl LIsEHES (Nezara viridula) F:
B 415 A EE 3 - Chang and Chen (1989)
WEETFIETHGEERY (UFED)JIE £
T A 10 HEEE 4 AMBRAEEERS 0 5
i — (& X4 32~40 H - fH I An G a0 284
PEAE 2 R~ HEE 0 DL T~12 HEE%
e sEp—E Y 34~45 H < UK
I EEERD B e - EEE 10



R= 201 ERERFERERSHLABIEHMERZAE (Ez-A  Ez-E) RPNEHREEE - WAMESHLIE R
BHRMERZEEE (Eb-A) BEMNRBLUEETRFESTREZER
Table 3. Identification of the genitalia characteristics from male Etiella spp. trapped in wing sticky traps baited with
Eb-A lures or Ez-A, Ez-E lures in the vegetable soybean fields of Yunlin, and the Indian Sesbania fields of
Nantou County in 2011

Results of identification

No. Date No. of moths E. behrii E. zinckenella
Lure Ez-A, Ez-E, Indian Sesbania fields in Caotun Township, Nantou County
I U June23,2011 5. o 3
Subtotal 3 0 3
Lure Eb-A, vegetable soybean fields in Huwei Township, Yunlin County
1 JuylStoAug2201 5. 5.0
Subtotal 3 3 0
Lure Eb-A, vegetable soybean fields in Sihu Township, Yunlin County
1 Juy25toAug920 5 5.0
Subtotal 5 5 0
Grand total 11 8 3

I 2012 FREZFAMM - EMFKMBESHMN SRR EEZEE (Eb-A) BERFERAMESHLL Eb-A
REZEHMERZFEN (Ez-A) FENRERUEEERERTRB AR
Table 4. Identification of the genitalia characteristics from male Etiella spp. trapped in wing sticky traps baited with
Eb-A lures or Ez-A lures in the vegetable soybean fields of Yunlin, Chiayi, and Pingtung County in 2012

Results of identification

No. Date No. of moths

E. behrii E. zinckenella
Lure Eb-A, vegetable soybean fields in Liujiao Township, Chiayi County
1 Mar. 20 to Apr 3, 2012 26 26 0
2 Apr. 3 to Apr. 19,2012 39 39 0
3 Apr. 19 to Apr. 30, 2012 81 81 0
4 Apr. 30 to May 4, 2012 65 65 0
5 MaydtoMay14,2012 5 50
Subtotal 434 434 0
Lure Eb-A, vegetable soybean fields in Shuilin Township, Yunlin County
1 Mar. 20 to Apr 3, 2012 26 26 0
2 Apr. 3 to Apr. 19, 2012 17 17 0
3 Apr19toMayl4 2012 L R
Subtotal 44 44 0
Lure Eb-A, vegetable soybean fields in Changzhi Township, Pingtung County
1 Apr. 30 to May 7, 2012 2 2
2 MayTtoMayl4,2012 5 5.0
Subtotal 7 7 0
Lure Ez-A, vegetable soybean fields in Changzhi Township, Pingtung County
1 Apr. 30 to May 7, 2012 1 0 1
2 MayTtoMayl4,2012 o o 1
Subtotal 2 0 2
Grand total 487 485 2
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ABSTRACT

In order to elucidate the species of Etiella pod borers that infest vegetable
soybean, the present study applied two methods: sex pheromone trapping
and/or infested pods collection. The characteristic of the genitalia of the male
Etiella and COI gene sequences were used to identify this pest species. Larvae
collected from infested pods of lablab in the World Vegetable Center (AVRDC)
were collected during June, July and August 2011, and were identified using
male genitalia characteristics. Most were confirmed to be Etiella behrii. A few
minor pest species were noted as well, including Maruca vitrata, Cryptophlebia
ombrodelta, Lampides boeticus and Spodoptera litura, with C. ombrodelta
being represented in relatively higher numbers in the latter part of survey. The
total number of E. behrii was far greater than all the other species combined.
In addition, pheromone trapping experiments conducted from 2011 to 2012 in
various crop fields and areas showed that 1503 male E. behrii were trapped
with the lure Eb-A and 17 male E. zinckenella were trapped with f Ez-A, Ez-E,
and Ez-st lures. In addition, 21 larvae collected from frozen vegetable soybean
pods from Ping-Tung in Oct. 2010 were identified as E. behrii by the
comparison of partial COI gene sequences. These survey results indicate that
E. behrii is a major Etiella pest of the field.

Key words: sex pheromone, vegetable soybean, Etiella behrii, E. zinckenella,
Maruca vitrata, Cryptophlebia ombrodelta
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