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Seasonal Occurrence of Oriental Tobacco Budworm (Lepidoptera: Noctuidae)
Male and Chemical Control at Red Pepper Fields

Chang-Yeol Yang*, Heung-Yong Jeon, Myoung-Rae Cho, Dong-Soon Kim and Myoung-Soon Yiem

Horticultural Environment Division of National Horticultural Research Institute, RDA, Suwon 441-440, Korea

ABSTRACT : The oriental tobacco budworm, Helicoverpa assulta (Guenee) is a major pest of red
pepper in Korea. Insecticide spray is a prevalent control tactic in most farms, but an effective control is
difficult because the larvae are protected inside the fruit. Objective of this study was to investigate the
seasonal occurrence of the male moths using pheromone trap and to evaluate the control efficacy of
insecticide applications based on the trap catch data at red pepper fields in Suwon. The results of
pheromone trap catch during three years showed that the moth flight activity occurred from late May
to early October. Peak periods of the adult flight, which are indicators of each generation, occurred in
late June, late July-early August, and late August-early September. Trap catches during the
overwintering and first adult generation were closely linked with subsequent damage. Although the
trap catch during the second generation was higher than the previous generations, damage level caused
by this generation larvae was low. Experiment results revealed that fruit damage by H. assulta could
be effectively reduced by five sprays of insecticides based on the trap catch data throughout the season.
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Table 1. Applications of insecticides for the control of Heli-
coverpa assulta in the different pepper fields, Suwon, 2002

Date of
application
(Month/day)

6/04 Deltamethrin - -
6/25 Esfenvalerate Deltamethrin -
7715 Deltamethrin  Esfenvalerate -
724 Esfenvalerate - Deltamethrin
7/31 Deltamethrin  Deltamethrin -
8/05 Esfenvalerate - Esfenvalerate
8/12 Deltamethrin  Esfenvalerate -
8/28 Esfenvalerate - Deltamethrin ~ —
9/03 Deltamethrin  Deltamethrin - -

Field A Field B Field C Field D
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Fig. 1. Weekly mean number of Helicoverpa assulta male captur-
ed in pheromone-baited traps at red pepper fields, Suwon, 2001-
2003.
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Fig. 2. Accumulative rates of H. assulta male captured in each generation at red pepper fields, Suwon, 2001-2003.
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Table 2. Percentage of fruits damaged by H. assulta larvae at red
pepper fields with different insecticide applications, Suwon, 2002

Total no. of 9 Fruits damaged*
Field spray/ v
prayly Jul.9  Aug.20 Sep.18 Total
A 9 0.09b 1.4c 02b  1.7¢
B 5 0.03b 1.5¢ 03b  1.8¢
C 3 0.04b 3.3b 04b  3.7b
D 0 0.19a 6.6a 1.7 8.5a

* Same letters within the columns are not significantly different (P < 0.05;
Tukey’s test)
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Fig. 3. Number of H. assulta males and females captured in light
traps at red pepper fields, Suwon, 2003. Bars with different letters
are significantly different, 1, =4.56, P<0.05 (Aug. 20-27) and 7, =
7.13, P<0.05 (Sep. 15-19).
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Fig. 4. Number of green and red fruit damaged by H. assulta
larvae at red pepper fields, Suwon, 2003. Bars with different

letters are significantly different, 1, =7.19, P<0.05 (Aug. 21-22)
and #,=3.94, P<0.05 (Sep. 15-16).

739%%) 78.6%=2 <r7l] wv|d] ot} &, §-3o
olgt Al FolA FEFIT 2R v &2 84
a4 94 F<o 27t 93.8%%} 89.9% 2 A, B3}
Ale] djRe] FaFql Aoz FAME L Etman
(1989)-2- Sol%oll §-21% H. armigera A2} 50.7%
7} A olel ¥ 138}, Latheef ef al. (1991)2 £-
P EAAM X273 fol5 o2 H. zea AEE A
Asle] hR]EE 2AEE A £33 v Eo] fols
oA Rzt FATE EAA Aol §le-& Ty
t}h. o]} zFe] SFe A RyE Fuupyke] fAREe]
Nk Apse) vlws] Bd, SEvete] 3% ZA oA



54 Korean J. Appl. Entomol.

AEF7el RS ik 4% Faulee 4
3] 2Fsted 470 Hlal S Hlgol
o= e 7oz Har

ol A%E FFHN 2 W A% Tl Fslst
A4 BAHE A wge] AHes B3 7)Y
2g vz DR WG] WE Y ot 73
o) Azshe A wlgo] Ay Wl 4
Aae 29 ¥A ¢ Aoz AARTh 2 o
s B¥D Aug de FPskn FRRo= A
7 fANE A% $719 714 226 wE 24 el
g =4, AN §53 43 Ael 24 2
Hae) ge) - shap BAo] 532 AYYFel v
£ o9 B0l BT AT ASTolol T Aoz 4
75},

Literature Cited

Choi, K.M., E.H. Cho, 1.S. So and C.Y. Hwang. 1975. Studies on
the seasonal occurrences of the tobacco budworm, Heliothis
assulta H. (Lepidoptera: Noctuidae), and the parasitism ratio of
Trichogramma spp. on the eggs. Korean J. Pi. Prot. 3: 137~140.

Cork, A., K.S. Boo, E. Dunkelblum, D.R. Hall, K. Jee-Rajunga,
M. Kehat, E. Kong Jie, K.C. Park, P. Tepgidagarn and Liu Xun.
1992. Female sex pheromone of oriental tobacco budworm,
Helicoverpa assulta (Guenee) (Lepidoptera: Noctuidae): Identi-
fication and field testing. J. Chem. Ecol. 18: 403~418.

Etman, A.A.M. 1989. On some factors influencing the population
dynamics of Spodoptera littoralis, Spodoptera. exigua, Syngra-
pha circumflexa, Autographa gamma, and Heliothis armigera
(Lepidoptera: Noctuidae) in Egypt. J. Appl. Entomol. 108: 182
~190.

Han, M.W. 1993. Studies on forecasting models of the oriental
tabacco budworm, Helicoverrpa assulta (Guenee). Ph. D.
dissertation. 55~61pp. Seoul National University, Seoul, Korea.

Han, M.W. and J.H. Lee. 1998. Survival and development of
overwintering pupae of the oriental tobacco budworm, Heli-
coverpa assulta, from different locality. Korean J. Appl.
Entomol. 37: 127~135.

43(1), March 2004

Hartstack, A.W. and J.A. Witz. 1981. Estimating field populations
of tobacco budworm moths from pheromone trap catches.
Environ. Entomol. 10: 908~914.

Herbert, D.A., Jr.,G.W. Zehnder and E.R. Day. 1991. Evaluation
of a pest advisory for corn earworm (Lepidoptera: Noctuidae)
infestations in soybean. J. Econ. Entomol. 84: 515~519.

Hwang, C.Y., K.M. Choi and I.S. Park. 1987. Studies on biono-
mics of the oriental tobacco budworm, Heliothis assulta Guen-
ee. Res. Rept. RDA. 29: 95~113.

Kehat, M., S. Gothilf, E. Dunkelblum and S. Greenburg. 1982.
Sex pheromone traps as a means of improving control programs
for the cotton bollworm, Heliothis armigera (Lepidoptera: Noc-
tuidae). Environ. Entomol. 11: 727~729.

Latheef, M.A., J.D. Lopez and J.A. Witz. 1991. Reproductive
condition of female corn earworm (Lepidoptera: Noctuidae)
moths from sweep net and blacklight trap collections in corn.
Environ. Entomol. 20: 736~741.

Latheef, M.A., J.D. Lopez and J.A. Witz. 1993. Capture of corn
earworm (Lepidoptera: Noctuidae) on pheromone traps and
hand nets: Relationship to egg and adult densities in field corn,
Texas Brazos River Valley. J. Econ. Entomol. 86: 407~415.

Lee, H.Y. 1973. Monitoring of oriental tobacco budworm by
black light trap, survey on the its damage, and chemical control
experiment. Annual Research Report of Horticultural
Experiment Station. 195~212 pp. (In Korean)

Leonard, B.R., J.B. Graves, E. Burris, A.M. Pavloff and G.
Church. 1989. Heliothis spp. (Lepidoptera: Noctuidae) captures
in pheromone traps: Species composition and relationship to
oviposition in cotton. J. Econ. Entomol. 82: 574~579.

Lingren, P.D., V.M. Bryant, Jr.,J.R. Raulston, M. Pendleton, J.
Westbrook and G.D. Jones. 1993. Adult feeding host range and
migratory activities of corn earworm, cabbage lopper, and
celery looper (Lepidoptera: Noctuidae) moths as evidenced by
attached pollen. J. Econ. Entomol. 86: 1429~1439.

Park, K.C., K.S. Boo, A. Cork and D.R. Hall. 1999. Monitoring
Helicoverpa assulta (Guenee) (Lepidoptera: Noctuidae) with
synthetic sex pheromone and small scale disruption trial with
controlled-release PVC resin formulation. Appl. Entomol. Zool.
34: 19~22.

Ryu, G.H., S.Y. Na, B.H. Song, Y.H. Shin and Y.H. Jeong. 1987.
Development of new combined pesticides for simultaneous
control of red pepper key pests. Res. Rept. RDA. 29: 78-83.

Tingle, F.C. and E.R. Mitchell. 1981. Relationships between
pheromone trap catches of male tobacco budworm, larval in-
festations, and damage levels in tobacco. J. Econ. Entomol. 74:
437~440.

(Received for publication 12 February 2004;
accepted 2 March 2004)



