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Seasonal Adult Occurrence of Four Clearwing Moths in Suwon Orchards
Chang Yeol Yang*, Sung Jong Kim, Sang Jin Yang and Myoung Rae Cho
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ABSTRACT: Clearwing moths (Lepidoptera: Sesiidae) are economically important pests of fruit trees, such as apple, peach, and grape
in Korea. Larvae feed on the phloem and cambium within tree branches of host plants. In this study, the seasonal fluctuation in male
catches of four clearwing moths, Synanthedon haitangvora, S. bicingulata, Nokona regalis, and Glossosphecia romanovi, were monitored
with the respective sex pheromone traps in Suwon for three years. In apple orchards, S. saitangvora males were captured from May
to October, with two peaks in early June to middle June and late August to early September. Similarly, S. bicingulata males were trapped
from May to October, with two peaks in late May and late August to middle September in peach orchards. In vineyards, N. regalis males
were captured from late May to middle June with one peak in late May to early June, while G. romanovi males were trapped from early
June to late July with one peak in late June to early July.
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Fig. 1. Seasonal occurrence patterns of S. haitangvora males
investigated with sex pheromone traps in apple orchards in
Suwon, Korea.
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Fig. 2. Seasonal occurrence patterns of S, bicingulata males
investigated with sex pheromone traps in peach orchards in
Suwon, Korea.
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Fig. 3. Seasonal occurrence patterns of A. regalis males
investigated with sex pheromone traps in vineyards in Suwon,
Korea.
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Fig. 4. Seasonal occurrence patterns of G. romanovi males
investigated with sex pheromone traps in vineyards in Suwon,
Korea.
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Table 1. Average proportion of four clearwing moths captured in pheromone traps for three years in Suwon, Korea

Date S. haitangvora S. bicingulata N. regalis G. romanovi
10 May 0.3g 1.0c 0.0b 0.0c
20 May 1.9fg 3.1c 0.0b 0.0c
31 May 8.1bcde 8.8abc 59.5a 0.0c
10 Jun. 11.5ab 4.1abc 39.1ab 5.7bc
20 Jun. 13.5a 3.0c 1.5b 11.7bc
30 Jun. 9.3bc 3.8bc 0.0b 30.1a
10 Jul. 7.3bcde 1.9¢ 0.0b 29.2a
20 Jul. 5.7cdef 1.8¢c 0.0b 16.6ab
31 Jul. 4.0efg 1.3¢c 0.0b 6.6bc
10 Aug. 4.2defg 2.1c 0.0b 0.0c
20 Aug. 7.0cde 8.4abc 0.0b 0.0c
31 Aug. 8.6bcd 19.0a 0.0b 0.0c
10 Sep. 8.8bc 19.1a 0.0b 0.0c
20 Sep. 7.0cde 18.6ab 0.0b 0.0c
30 Sep. 1.7fg 3.6bc 0.0b 0.0c
10 Oct. 0.8g 0.3¢c 0.0b 0.0c
20 Oct. 0.2¢g 0.3c 0.0b 0.0c
31 Oct. 0.1g 0.0c 0.0b 0.0c

Numbers followed by the same letter are not significantly different (Tukey’s test, P<0.05).

18

FUA S ol JH| R ERS o]8ste] 34 B
ZAME e S A AR 7F 5] A U
71 o A A7)l o JRE AT
Synanthedon 451 Albfre ot Egobf Ul 432 =
Aol A k67l Lol AA G| 2 Efof 2|&HA 02 2l
=] Qlom Fat 7hgof ZHzE WA A7) 7 k] Sl e
20| A7 S 48] Ee Al ubo] HhgRke]
7P e A7 68 R E 6 ST oY Baoky
2upo] o= 84 sk E 9 STk o Ao 7F
=T olEt H = o] S50 WAl SH oA FaskA
89 = Q7] ol AEE 252 WAYEFe] xjol 7t -2t
gtoflA] dojuh= BHEARI AARIAIE Thofslr| ffal theFst
p A A ol A ARk Lo Eao ke Ll Ao
A2zl gt 2AR7E oA ofek Aotk

Bergh et al. (2009)2 A#| 2% EFHS o]-8-5}0] nj=tx} 7
urehe] Abtklof| RIAYSh= Synanthedon scitula /332 Y4
e AR AR 12 Y F Y717 5 sk~ T FeolH,

221 RAYF 437171 8 Sk~ 9d F<eol2tal Harsiitt. o]

446  Korean J. Appl. Entomol. 51(4): 443~447 (2012)

3t Aib= 8. scitula /3%-0] WY a7go] ARkl &
FoHreurel IS Hlsssiths Ae Kol 22
Frank et al. (2010)-2 21224 ~28°C) ZAN A 8. scitula &2
H57]7k0] 9 Aol ol Alh S Hol2 =905 1
0F39 $-of| S-IFF AP S A & Sto] o] T250Y ol 1
A& Ae 4= 932 Haatoict o] 33t A& 584l
£ ff, A ol A F3k 7ol e A o2 AR AL
Freuda Saokeuby A5 A 2471 2 Al
2o Y719 A o= whd s, o] T2 1 o] 24| & 7
Sh= A og F4Ech

EFE L 50 A iR 5 ke itE 69 A
7HA] B A G2 7|7t AA Ef o] -l E et e E T} 9
L7 e Aol fIAISIAL Y= T Aol oA 2Ryt
W2 5 e 5 S WSk Ao AN =
9|(Guo et al., 1990), o]AL o] Fo| Z-Holx|olo]| A 7|4} %
ol wheh 2y Al717F =Rk A 1A E A2t A
Hojzoh g, =o)X S/2u 459 247
64 Sk~ 7Y A o= A 2R upe] v 2470 v
aff oF 170 A& =qle}. wgk Ffevdo] Efof e 7]
e of 272 A 2feupdol Hsl] iAoz Agich

fr o b



o]0} o] Eimef WAISH fEUbR 250 45 W17t
Aol7k Qi AL o] 5] Falier et Aol WH T

o] Q= Ao AZHEIc,

TEGe e Trun A2E et} e gm0
2 vjefjalz Lo A LERITHGuo et al., 1990). W) 22
WS Z20] F7HRe A S Thelisii) o] HH
g &0z o]Fste] AAE AlaL I £ofl A H-53rh(Yang et
al.,, 2011a). T4l &0 2 fe|u A5G35 A& Hol
AAEE Ao Ao miE e oz SAXAN 2
T 5o Sk 7R =9F Sofl EAsHA otk
Sefelol ) EE AL 5k, vl7 A, ]
el Ho.2 t}oFstd|(Cha et al., 2000), 3E=-5-2 o] ¢
A Q1 Tl Al = a4 o] BAGlo] ALd AT o]
AAR T A2 FAA A =7 dzof] E5 52
o] A 9] sYste] aleh= Al7I7HHI=E A o=
of| B HollA] dEshe SRS Auld-4lof whek
35 27 o] thefste sk B A AEet fro
A 7100 -2kstal 2] Bl A 5t 52 = A7
sksb7] wzoll A2 ez 7|t 24 Hlzis Ef
HeAos FH

oM A2 Efo R AR AFo 78l Ame

T

oo

_Wl_ﬁ“(;
O e RN

o o ot rH A

S|

EA7)E F-5=| o] &2 4= ItKRiedl et al., 1985; Beers
and Brunner, 1992). 1822 S2|ULYHE G114 0 2 1A
5171 QlsfiAl= Tt 21999 Tl AR freuhd 4
Zo| B9 ARE B2 7 F0) O HolN 7|2 AEHL
2 o3 4 gl wao] ofet 97l WAt o wald,

Literature Cited

Arita, Y., Bae, Y.S., Lee, C. M., Ikeda, M., 2004. Sesiidae
(Lepidoptera) of Korea. Trans. Lepid. Soc. Japan 55, 1-12.

Beers, E.H., Brunner, J.F., 1992. Implementation of the codling
moth phenology model in apples in Washington State, USA.
Acta Phytopathol. Entomol. Hung. 27, 97-102.

Bergh, J.C., Leskey, T.C., Walgenbach, J.F., Klingeman, W.E.,
Kain, D.P., Zhang, A., 2009. Dogwood borer (Lepidoptera:
Sesiidae) abundance and seasonal flight activity in apple

orchards, urban landscapes, and woodlands in five eastern states.
Environ. Entomol. 38, 530-538.

Cha, M.J., Lee, Y.S., Lee, H.R., 2000. The present knowledge of
farmers on pests and chemical control in grapevine culture.
Korean J. Pest. Sci. 4, 38-43.

Dutcher, J.D., All, J.N., 1979. Damage impact of larval feeding by
the grape root borer in a commercial concord grape vineyard. J.
Econ. Entomol. 72, 159-161.

Frank, D.L., Leskey, T.C., Bergh, J.C., 2010. Development of a
rearing methodology for the dogwood borer (Lepidoptera:
Sesiidae). Ann. Entomol. Soc. Am. 103, 50-56.

Guo, G.Z., Liu, HQ., Lin, G.Q., Wu, C.H., Meng, L.Z., Chen,
D.M,, 1990. Insect sex pheromone of vine tree borer Paranthrene
regalis. Youji Huaxue 10, 504-506.

Lee, C.M.,, Arita, Y., Bae, Y.S., 2005. Taxonomic study of the adult
and immature stages of the clearwing moth, Synanthedon
haitangvora Yang (Lepidoptera, Sesiidae), injurious to apple trees
in Korea. Trans. Lepid. Soc. Japan 56, 51-60.

Lee, C.M., Bae, Y.S., Arita, Y., 2004. Morphological description of
Synanthedon  bicingulata (Staudinger, 1887) in life stages
(Lepidoptera, Sesiidae). J. Asia-Pacific Entomol. 7, 177-185.

Lee, K.C., Park, C.G., 2003. Seasonal occurrence of smaller
clearwing moth, Synanthedon tenuis in sweet persimmon orchards.
Korean J. Appl. Entomol. 42, 165-167.

Riedl, H., Weires, R.-W., Seaman, A., Hoying, S.A., 1985. Seasonal
biology and control of the dogwood borer, Synanthedon scitula
(Lepidoptera: Sesiidae) on clonal apple rootstocks in New York.
Can. Entomol. 117, 1367-1377.

Rogers, L.E., Grant, J.F., 1990. Infestation levels of dogwood borer
(Lepidoptera: Sesiidae) larvae on dogwood trees in selected
habitats in Tennessee. J. Entomol. Sci. 25, 481-485.

SAS Institute., 2010. Statview. SAS Institute Inc., Cary.

Witzgall, P., Kirsch, P., Cork, A., 2010. Sex pheromones and their
impact on pest management. J. Chem. Ecol. 36, 80-100.

Yang, C.Y., Kim, J., Kang, T.J., Jeon, H.Y., 2009. Identification
and field bioassays of the sex pheromone of Synanthedon
haitangvora. J. Chem. Ecol. 35, 1197-1201.

Yang, C.Y., Cho, M.R., Choi, D.R., 2011a. Identification and
field evaluation of the sex pheromone components of a Korean
population of Glossosphecia romanovi. Entomol. Exp. Appl. 138,
244-248.

Yang, C.Y., Kim, S.J., Lee, S.G., 2011b. Identification and field
evaluation of the sex pheromone of Synanthedon bicingulata
(Staudinger). J. Chem. Ecol. 37, 398-402.

Seasonal Occurrence of Clearwing Moths 447





