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Eclosion and Mating Behavior of Matsumuraeses phaseoli(Matsumura)
(Lepidoptera: Tortricidae)
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Abstract: The adzuki pod worm, Matsumuraeses phaseoli (Matsumura) is an insect pest that attacks the flowers and pods of Vigna angularis.
The circadian rhythms of eclosion and mating, and the effects of age and antenna ablation on mating success, were investigated. With
a photoperiodic regime of 16:8 (Light:Dark) h, most adult eclosion was observed within 4 h after lights-on. Most adult mating was
observed during the scotophase, although some occurred within 2 h after lights-on. However, the adults did not copulate on the day of
emergence. The mating rate increased with adult age: being higher in the 4-d-old adult pairs than pairs of lower age. Most of the
antennectomized males or females did not copulate with normal individuals of the opposite sex.
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CIS0| M @32l walg =At

BeS G2% floll Sl dg)gt 7H9l R vae] Ut
(antennal scape)7HA| £HA3] A|ASHITE BEol& AAT 5
3t %2, 4 9 5UE PR QHEUE A ASHA & 849 &
S8 Lo 9] AFE AREARK26 x 30 x 20 em)of] AL 10% A
FEY SHTE saotdA wuPEE o|FE AEE RAS)H
At m] 124171 o] P32 s -@n] % (Nikon SMZ-10-TD,
Japan) o}g|of| 4] BXHE H7)5le] W] d(bursa copulatrix) U
0] AR} U (spermatophore) EA o -5 215to] 2|F w
&S ARFSFITE WHFE R A 13~20784] A 2] =] 3l=T,
oF 21, 3U S 3N, 93 S 4U S 20RO 2 AT
ShQITh oA Elsol AA F wn A Y o] A foll= £33 52
H A EH5olE 170 AAS Axt 27 25 AAG AL =
sto] wu|HE=E 2AFSHGICE ojuf] RHEE = 4| 14~1970]
A= AL, HA| 4vHEo 2 AT wrl&E foflA] A
i el o o P A L e AR ks i) B R P
Y& EARE ghelste] 2|5 wrf&2 ALt

1o o o

L

ErA

Lol & 419 Bl S0] A A AT ATH= SAS 221
W(version 9.2) 2] PROC GLM-Z- 0]-8-5}0] HAF B A5k o i,
g Zb vl oA o wwl-&-2 Tukey A4S, tlw°] AA

F3H= Dunnett 3748 =851l ch
RN
25t 2 wole| UAUFT|H

AZ AET} A 717 bl S-3kshe Alo] WEE o oF
7 ThF-E 0] 7HAl= Eol AX|AL4AZE ool S-Btskalh
(Fig. 1). IEZF = L Ho] A2 52~4 A7k Ato] o] 71 o]
S-3psto] LB = = Abolof & Aol 7 YAt 2252
ol Eol AF7S Hols A2 QA A = vt
= ABhE L AA| 9] 2 dlimo = A ZhE A Qlti(Saunders
etal., 2002). ol & &ol, BV (Helicoverpa assulta) ({hH
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Fig. 1. Circadian rhythm of eclosion in M. phaseoli adults.
Approximately 100 adults were introduced into a cage, and
emergence was observed over 6 d.
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Fig. 2. The mating rate in M. phaseoliof five different ages. Means
(£SD) sharing the same letter are not significantly different (Tukey
testat & =0.05). For mating at each adult age, more than 30 adult
pairs were introduced into a cage, and three cages were
replicated. Mating was observed for 24 h.
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Fig. 3. Mating patterns in M. phaseoli of five different ages. For
mating at each adult age, more than 30 adult pairs were
introduced into a cage, and mating was observed for 24 h.
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ok Tl B4 of RO S8t 3359 4
Zo] 16L: 8D Z70]4] 2o 712]7] 1A|7H3087 2] o]
21 5 2A74A) 30]7h BRI, o] A)7] 2o ]
1 37} 2= Q= B 17} 9JtWakamura, 1985).

CIS0| M7{7+ wajol ojxl= Sgt

Sl o)/} A7 42} A4 oAe) malol A, 515 19
st 93} 732342
uo] FHEE| 9T Fig. 4).
5} 3, 4208 A5 5] 0| % 2E o]0 AL IS
o) wolgRTh folelA] WATHGYU A% F = 16737, P <
0.0001; 4 A% F=36.48,P=0.0018). -3} > 1Y /\4—5«—JJ_
ulalA] a9 o1t 2 tolo] AL HAe] |
of BAKOR olgt Hol2 Mo|x] ITHF = 556, P =
0. 0564) 3HE T E0|2 A AT AT HAF 71T} wn|E A
0745 98t 298 452 AHgalgld), Fol st
S AT A= AR A ol gol Ha) Selg Aol &
0] 2] QXFTHE = 0.56, P = 0.4890). 1eJL} Tl E0]Z 27) t} 4
A3 di= A8 Al Blsl oAl W mule Bl
(F=28.69, P=0.0030) (Fig. 5). ] A¥=2jal b= H 5=
w019 752 ot Ele W, /el a7k Wel 7] v
Q1 AL = Az
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Fig. 4. Mating rates of antennectomized males mated with
normal females of three different ages. The asterisk (*) above the
standard deviation bars indicates a significant difference
between means (Dunnett test at & = 0.05). For each replicate,
13~20 adult pairs were introduced into a cage, and mating was
observed for 24 h. Cages containing 1- and 3-d-old adults were
each replicated three times, whereas two replicates were used for
the 4-d-old adults.
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Fig. 5. Mating rates of the antennectomized females mated with
normal males at 2 d of ages. The asterisk (*) above the standard
deviation bars indicates a significant difference between means
(Dunnett test at & = 0.05). For each replicate, 14~19 adult pairs
were introduced into a cage, and the treatment was replicated
four times. Mating was observed for 24 h.



2 A= 5275 oAt AtAI(PI008692, PI008695)
& sk A F-2 AIHE v o g2 2P it

Literature Cited

Byun, B.K., Park, K.T., Park, Y.M., 2005. Review of the genus
Matsumuraeses Issiki (Lepidoptera, Tortricidae) with discovery of
M. falcana (Walsingham) in Korea. J. Asia-Pac. Entomol. 8,
117-122.

Cho, J.R., Boo, K.S., 1988. Behavior and circadian rhythm of emer-
gence, copulation and oviposition in the oriental tobacco bud-
worm, Heliothis assulta Guenee. Korean J. Appl. Entomol. 27,
103-110.

Cho, J.R., Choi, K.S., Jung, J.K., Park, J.H., Seo, B.Y., 2007.
Development of sex pheromone trap for monitoring Matsumuraeses
falcana (Walshingham) (Lepidoptera: Tortricidae). J. Asia-Pac.
Entomol. 10, 345-349.

Grant, G.G., 1974. Male sex pheromone from the wing glands of
the Indian meal moth, Plodia interpunctella (Hbn.) (Lepidoptera:
Phycitidae). Experientia 30, 917-918.

Heo, H., Son, Y., Seo, B., Jung J., Kim, Y., 2009. A molecular
marker discriminating the soybean podworm, Matsumuraeses pha-
seoli and the podborer, M. falcana (Lepidoptera: Tortricidae).
Korean J. Appl. Entomol. 48, 547-551.

Hillier, N.K., Vickers, N.J., 2004. The role of heliothine hairpencil

compounds in female Heliothis virescens (Lepidoptera: Noctuidae)
behavior and mate acceptance. Chem. Senses 29, 499-511.

Jung, J.K., Seo, B.Y., Park, J.H., Moon, J.K., Choi, B.S., Lee,
Y.H., 2007. Developmental characteristics of soybean podworm,
Matsumuraeses phaseoli (Lepidoptera: Tortricidae) and legume pod
borer, Maruca vitrata (Lepidoptera: Pyralidae) on semi-synthetic
artificial diets. Korean J. Appl. Entomol. 46, 393-399.

Jung, J.K., Seo, B.Y., Cho, J.R., Kwon, Y.H., Kim, G.H., 2009.
Occurrence of lepidopteran insect pests and injury aspects in ad-
zuki bean fields. Korean J. Appl. Entomol. 48, 29-35.

Mustaparta, H., 1984. Olfaction, in: Bell, W.J., Carde, R.T. (Eds.),
Chemical ecology of insects. Chapman and Hall, London,
pp.37-70.

Park, J.W., Boo, K.S., 1994. Calling behavior and sex pheromone
gland of the Asian corn borer, Ostrinia furnacalis (Guenee)
(Lepidoptera: Pyralidae). Korean J. Appl. Entomol. 33, 66-73.

Pathak, P.H., Krishna, S.S., 1986. Variation in the reproductive ca-
pacity of Earias vittella (F.) (Lepidoptera: Noctuidae) following
antennectomy or alactomy in males or wing loss in both sexes.
Proc. Indian Acad. Sci. (Anim. Sci.), 95, 613-616.

Roelofs, W.L., 1984. Electroantennogram assays: rapid and con-
venient screening procedures for pheromones. in: Hummel, H.E.,
Miller, T.A. (Eds.), Techniques in pheromone research. Springer-
Verlag, New York, pp.131-159.

Saunders, D.S., Vafopoulou, X., Steel, C.G.H., Lewis, R.D., 2002.
Insect clocks. 3rd ed., Elsevier Science, Amsterdam.

Seo, B.Y., Jung, J.K., Cho, J.R., Kim, Y., Park, C.G., 2012. APCR
method to distinguish Matsumuraeses phaseoli from M. falcana
based on the difference of nucleotide sequence in the mitochon-
drial cytochrome c oxidase subunit I. Korean J. Appl. Entomol.
51, 365-370.

Wakamura, S., 1985. Identification of sex-pheromone components of
the podborer, Matsumuraeses falcana (Walshingham) (Lepidoptera:
Tortricidae). Appl. Entomol. Zool. 20, 189-198.

Wakamura, S., Kegasawa, K., 1986. Sex pheromone of the podborer,
Matsumuraeses falcana (Walshingham) (Lepidoptera: Tortricidae):
activity of the third component, (E,Z)-7,9-dodecadienyl acetate,
and 3-component formulation. Appl. Entomol. Zool. 21, 334-339.

Eclosion and mating of Matsumuraeses phaseoli 253





