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Hibernation and Seasonal Occurrence of the Cotton caterpillar, Palpita indica
(Lepidoptera: Pyralidae), in Watermelon
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ABSTRACT : The population density of the Cotton caterpillar, Palpita indica (Saunder) larvae was
gradually increased until 10th October and then decreased rapidly after that time at the watermelon
culture of rain sheltered house. After 15th October, many larvae went to soil and molted to pupae for
the hibernation. Most of pupae were found in pF 2.4 soil moisture condition, but none in pF 1.5 hydro-
morphic soil. Most of the pupae were found below 5cm and there was no pupa below 10cm from the
soil surface. The sex ratio of the overwintering pupae was 1.09 : 1.00. For the monitoring of the cotton
caterpillar adults using sex pheromone compounds, different mixture ratios of each pheromone com-
pound were investigated with (E)-11-hexadecenal and (E, E)-10, 12-hexadecadienal. Seven versus three
ratio of (E)-11-hexadecenal and (E, E) -10, 12-hexadecadienal was more attractive than any other ratio,
and then followed by 6:4, 8:2,9: 1, and 5: 5 mixtures. As a result of monitoring with 7 : 3 mixture of
(E)-11-hexadecenal and (E, E)-10, 12-hexadecadienal, occurrence peaks of cotton caterpillar adults
showed 4 times per year. The first time of adult appearance was late July in 2000 and middle July in
2001 and the highest number was collected on late September.

KEY WORDS : Cotton caterpillar, Hibernation, Seasonal fluctuation, Sex pheromone, Korea
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Fig. 1. A diagram of survey part at the polyethylene house for the overwintering pupa in the soil.
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Fig. 2. Light traps used for the attraction of the adult cotton caterpillar, roof type (left) with an incandescent bulb and box type (right) with

a fluorescent bulb.
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Fig. 3. Photograph shows wing pheromone traps in the watermelon

field contained sex pheromone for catching the adult cotton cater-
pillar in Gochang Watermelon Experiment Station.

Z% ¥ 1%

Sutfol 220N HSAE

e oA AR Suteld BomlEEe 4%
Al718t 45FHE stetstr] 3k A7l e &
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AT LA 109 10Y7AE & =S §7
shelot 109 15UBE $30wrt F43] Folx]7]
Azkshd 119 1960 8 B9 ket

A7l 109 1097440 S0t dg B Bl
At ekl Rl SRl em(Fig. 4) 109 159 |
F Eohiold BH7] Aztele) 119 1960E A4
2]k AEAME A LARA Uy BF

ELERNEE R L L EE = ED
©HTable 1), =32 -8 Z|(quiescence), o}-FH(oli-
gopause)¥} 72 iy o2 2]-2¢ Hk-$-3}w(Mansingh,
197) 232 Wl £} 4P 83 A2
(Danks, 1978), 71521 &2 X} Fogdl= FL 3
fLelo=z %}%s}—,—_—ﬁ](Anthmwartha and Birch, 1954)
SupEAE AN SshbEgu $30) W
Z17k=e] 109 S5 olFHE 4%5& 3] H3ld =
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e Aol 28 F 929 1% 2BL A
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o]],]. Az gL ;qa m-7;]5];q ol-—, Eoko]]/\-] w
Aoz WolTable 1, Fig. 5), =3}

= Y53k oz 7L

Fig. 4. Some Pupae of the cotton caterpillar found at the bottom of
the watermelon fruit.

Fig. 5. Photograph show overwintering pupae of the cotton
caterpillar in the soil cultivated watermelon.

Table 1. Population density of larva and pupa of the cotton cater-
pillar on the watermelon plant and in the soil in 1999

Individuals/m?
Invegn tgatlon Location Larva
ate Pupa
Immature  Mature
Plant 109 13 12
October 10 Soil 0 0 0
Plant 60 46 7
October 15 Soil 0 0 2
Plant 14 33 18
October 20 Soil 0 0 50
Plant 4 4 8
October 25 Soil 0 4 92
Plant 0 0 0
November 1 Soil 0 0 97

Feupsge] Agel 1
SR BRI T IRE M PR E
2 AT DR Ao}

Fukuzawa (1987)&
FZ719 HeiAl
geka &g
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Table 2. Influence of soil moisture on inhabit of the overwinter-
ing pupae

Individuals/m?
Soil moisture
pF 3.0 pF24 pF 1.5
No. of pupae in soil 14 59 1

Table 3. Distribution of the overwintering pupa population accord-
ing to the soil part below different leaf stage in polyethylene house
in 1999

below aged below mature below developing

1 YA
Soil part leavesY leaves* leaves®

Pupae collected 4bY 4b 66a

zSoil part below different leaf stages.

YThe parts of middle in the house.

¥The part of vinyl mulching area.

“The part that upper leaves were grown.

In a row means followed by common letter are not significantly different
at the 5% level.

Table 4. Distribution of the overwintering pupa in the part of
watermelon at the doorside and middle part in polyethylene house
in 1999

Part in the house

Doorside 1 Middle part Doorside 2

Pupa collected 26a* 13b 27a

“In a row, means followed by common letter are not significantly different
at the 5% level.

LEALE O8 A BAEH ok A x
Ask 3h¢-2 W2 A, Aol7} 917 HEow e
GHE7I7E MAE T s BYY] 58 AR
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] A= gdom pF3.09] Azd Bk 14n}e]
7} WA= pF 159 H&st B9 Me Ao wt
ZA=EA] ¢k}THTable 2).
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T E5RENA A 4ute)r) BAE AT, 5
shaklsd o] AAE AW M 7 wE 66vlE
7} R Sek(Table 3). L AQ12 Abste] due &
29 Ag ALHoz wite] Ho] o] whsly
A4F7)7F HAHA FHeIsd el ﬂE}EM frol A4t
717k 22 @ deol A #3] dx =g
srolx]7] W golw, FEIHREL Sxr} yolAle
ulel a7t AR|H 53] ofzhe] 2x7} wo| "o
2)7] WEe] o] R=dy FFEHe| uldle] &
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Fig. 6. Vertical distribution of the pupa population according to
the soil depth.

Table 5. Sex ratio of the overwintering pupae collected on 26th
QOctober, in 2000

Sex of pupa No. of pupa in the soil/m?
Female 75 (1.09%)
Male 69 (1.00)

2The data was based on the male pupae was 1.00.
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o
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N
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Table 6.The number of cotton caterpillar captured by different
light traps in watermelon grown-field of the Gochang Watermelon
Experiment Station in 1998

42(2), June 2003

Table 7. The number of cotton caterpillar moth caught in phero-
mone IC trap baited with (E)-11-hexadecenal (A) and (E)-11-hexa-
decenyl acetate (B) in the PE house grown watermelon in 1998

Roof type Box type Ratio of A to B Sept. 6 Sept. 16 Sept. 26 Oct. 6 Oct. 16
Investigation date —_— -
IELZ FLy IEL FL 1:1 0 1 1 1 0
July 26 1* 1 1 1
August 1 0 0 0 1
August 6 0 1 2 2 Table 8. The number of cotten caterpillar moth caught in phero-
August 11 0 0 0 0 mone IC trap baited with (E)-11-hexadecenal (A) and (E)-11-hexa-
August 16 0 0 0 0 decenyl acetate (B) at first experiment in the open field in 1999
August 21 0 0 1 1
August 26 0 1 1 1 Ratioof AtoB  Sept.6 Sept. 16 Sept.26 Oct.6 Oct. 16
September 1 0 0 0 0 5-5 1 0 1 2 2
September 6 0 0 0 0 9:1 0 1 0 1 1
September 11 0 0 0 0 10: 1 i 0 0 1 1
September 16 0 0 1 1
September 21 1 1 0 1
September 26 i 2 2 3
October | 0 0 1 1 Table 9. The number of cotton caterpillar moth caught in phero-
October 6 0 0 0 0 mon IC trap baited with different blends of (E)-11-hexadecenal
October 11 0 0 0 0 and (E, E)-10, 12-hexadecadienal in Gochang Watermelon Experi-
October 16 0 0 0 0 ment Station in 2000
October 21 0 0 0 0 —
October 26 0 0 0 0 Rate? . N - ota
E11:EI10,12 Site AY Site B Site C (+SD)
Total 3 6 9 12
10:0 0 0 0 0
“Incandescent electric lamp. 9:1 13 7 11 3124
YFluorescent lamp. 8:2 8 16 10 34423
*Number of the cotton caterpillar per trap. 7:3 35 15 15 65+5.8
6:4 20 11 24 55+6.4
5:5 7 12 7 26+2.3
_ 4:6 0 2 5 7+1.0
folSoll 2lst gl =A} 3:7 0 1 0 1402
2:8 0 0 0 0
2159 frobgel WA YRATE ¥ 550 0 0 0 5

o Y dEARE F&d dEANA Febsol
AR S 554E 2ARE A3 WdH T 3-9ulE]e] ¥
3 AT 6-12vtE7F FAEA, A 836
shehmeke boxgO- 120Dl FAbFe] oha B
ster) AAHo g fAFo] Ho WS 7
o 2 folg-g o]43l7]= i3I T(Table 6).

Wg 7ol 9loiME frolsd] Aol wet f-2lskel
Z Apol5 Bl FFATE o4 A¢ WET oAF
o el B8l A4 mx FRAeN Koy
0]¢i}= B 31(Choi et al., 1992)%} violet light E¥A]
27} &3 olgdelE B 1 (Ke e al., 1988; Weiss et
al., 1944)9} = z}e]7} Qo] frolsel 23 H3uiErg
vhikel M AL F3 Fo Y3 AxEr Bast
Aoz AZE. Ed 3ol Jackson et al. (1998)
o] 88t AjgolM o8] 7}x] EF F nupady =3
3} wire cone E o] A olgta gor} o] ERE
2 J2EAEE HA(ure)2 3317] el &2
ol Heoz A=t

2The rate between (E)-11-hexadecenal and (E, E)-10, 12-hexadecadienal.
YAround house-growing watermelon.

*In open field (direction : south to north).

*In open field (direction : east to west).

Mu|Z20f| ofsh &l Z=A

golzee o4 SsulsEblel TAEAE
2)# (E)-11-hexadecenal®} (E)-11-hexadecenyl acetate
g 1:12 £9% 3B Aashl zARKIG 2
Ash 2APIZE F SabAskadlA B
uh A Al ek 3utele] £33l 1(Table 7), 22 ¥y
oz of9e] A= 3} (E)-11-hexadecenal : (E)-11-
hexadecenyl acetateE 5:5,9:1,10: 12 3|5 ¢
Jetede Ww 77t 43,3 akeisk A=) 4A 2
© 7L BgrHTables).

3}s (E)-11-hexadecenal®} (E, E)-10, 12-hexadecadi-
enal& 7+7+ 10:0,9:1,8:2,7:3,6:4,5:5,4:6,3:7,
2:8,1:9,0:102] vjg=z Al A1FE A3 10:
0,2:8,1:9,0:10& A& §Q¥=] ¢ksk31 7:30) 7}
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Fig. 7. Seasonal fluctuation of cotton caterpillar in Gochang, Jeollabuk-do in 2000 and 2001. The sum of cotton caterpillar was derived

from pheromone traps that set up in the watermelon field.
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o A X Qe M EN LW B Rl
2] z}ol= Hoo|A] okkrh(Table 9).

H 22 Compound®] FAJu]go] wet £ {0
o] z}o}7} Qlvl= B 31(Raina et al., 1986 ; Klun et al.,
1986)7} alx=dl £ Ao A= (E)-11-hexadecenal
(E, E)-10, 12-hexadecadienal & 7:302 Z33& q
a7 gle] o] H|E= HEE EJS ZAF A7)
W A LAS 2ARIY G A7 felEe Bl
2000 79 kel Ag HAHAI 9Y dhol]
7V B fd#FE Eolvh =3 20019l 7Y F
ol Az FA" AL gz 94] 9¢ 3
o 7h @ RS Bylow 1149 AdertA] f<
it o] 200016 wlEte] Hzx F2AA7)7F 1A
3 zZF AZPE A7) 369 AE R Adeldd
o} WAkl Aubd oz wokEd|(Fig. 7), ol& 7]
43 Ao e Aoz FAHAA F 19999 114
HE 20009 297K = 571 @ 7kedFe] A
©(Table 10) 3§ 32| WAF = T2 7144} #4
o] Z1& Aoz BT 3 9le](Beck, 1965; Campbell
et al., 1974). Z3upsguiate] WAL 7)4k3ke] 3
= F v FS A0t 283 Aoz AAHY. S
g SshiEguble) Al 511
doln] 8-9of] WAYA7|E Ho|i 10¥el: AMA3
AasE 119 4 X Fad 4ol AT
T B sk 3(Yi et al., 1989), Ql=dAE 647} 8%
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Table 10. Weather data in Gochang from 1999 to 2001

Month

Year

Temperature (°C)

Humidity Precipitation

Mean Max. Min. (%) (mm)

2001 -03 38 —45 66 64.5

Jan. 2000 08 51 -32 68 27.8
1999 1.0 60 -34 66 14.1

2001 20 74 26 62 80.4

Feb. 2000 02 53 -44 59 4.3
1999 20 74 -28 68 31.2

2001 6.1 123 0.7 60 19.6

Mar. 2000 69 135 1.1 59 30.0
1999 75 132 2.1 58 73.5

2001 13.7 214 6.6 54 254

Apr. 2000 12.8 19.6 6.5 52 4483
1999 134 203 7.7 63 75.8

2001 195 260 14.1 63 29.2

May 2000 18.1 247 126 65 37.3
1999 177 241 118 66 93.5

2001 23.0 279 19.0 72 238.9

Jun. 2000 229 284 186 72 408.9
1999 23.1 29.0 186 73 88.5

2001 270 318 235 75 239.6

Jul. 2000 269 319 233 76 3349
1999 255 298 220 71 205.0

2001 267 318 226 70 85.0

Aug. 2000 269 316 232 75 428.1
1999 26.1 305 225 79 241.3

2001 226 289 172 64 78.2

Sept. 2000 208 257 177 78 232.9
1999 236 282 202 81 302.1

2001 168 225 123 72 99.3

Oct. 2000 156 219 105 69 37.3
1999 148 206 10.1 71 37.8

2001 79 137 3.0 66 15.9

Nov. 2000 8.0 1338 32 66 395
1999 89 143 44 71 16.1

2001 19 63 -21 65 43.4

Dec. 2000 27 85 =22 61 14.5
1999 2.3 7.1 —22 68 9.7
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eral., 1998) 15 Ao} Frhe Serietuct 7%
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