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ABSTRACT

The greater wax moth (Galleria mellonella L.) is one of the most important
insect pests in apiaries in Taiwan. The frenulum is composed of three spines for
the female and one for the male. Studies in Taiwan on Galleria mellonella L.,
showed that the moth lived year round, and has five overlapping generations a
year. Females began to oviposit on the day of emergence. Eggs laid by
unfertilized females did not hatch. Development time was shortest in
mid-summer. Larvae of the fifth generation overwintered, pupating in the
spring. Newly hatched larvae penetrated into the comb. Mature larva always
pupated in a tunnel inside the damaged comb. The effective temperature ranges,
high and low lethal temperatures were determined to be 16°C to 44°C, 48°C, and

.6°C, respectively for the older larvae, and 18°C to 42°C, 47°C, 6°C for the mid-old

larvae, 21°C to 41°C, 45°C, 5°C for the young larvae. Female and male adults
were active at 14°C to 41°C and 15°C to 41°C, and the high and low lethal
temperatures for both sexes were found to be 46°C and 5°C, respectively.

Key words: Greater wax moth, morphology, bionomics, honeybee, pest insect,

temperature.
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Table 1. Body measurements for each instar of Galleria mellonelia

Measurement { mm )

Stage Body length Body width Wing length Wing expanse
Egg 0.5x£0.1 04401 — —
Ist instar 0.9+0.1 03101 - —
2nd instar 1.6+0.2 0.5+0.1 — —
3rd instar 2.9+£05 1.0+£0.1 — —
4th instar 46110 1.1£0.3 - —
5th instar 7.7+15 2.0+0.5 — —
6th instar 105x£2.3 3.2+0.9 — -
7th instar 145+34 48+1.0 - -
8th instar 17.8+4.2 58%1.0 — —
Cocoon 3 18.3+1.4 6.7£0.4 — —

2 19.5+14 6.9+£0.7 - —
Pupa 3 11.2+1.0 34+0.3 - —

2 12.6+1.0 3.8+0.4 — —
Adult ) 12.6+1.0 3.56+0.3 10.9£0.9 25.7+£1.9

2 15.3+1.3 43105 126+1.1 29.3+2.5
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B— KU 1S 2.90 3408 488 11,1287 -
Fig. 1 Galleria mellonella: 1.adult; 2.egg; 3.larva; 4.pupa; 1-1, 1-2 frenulum.
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Table 2. Ovipositional activity of Galleria mellonella

Season Preovipositional Ovipositional Egg stage Hatchability
period ( days ) period ( days ) ( days ) (%)

Summer ( Aug.) 25+2.1 7.1+24 6.5+1.6 95.6+3.5

Winter ( Dec.)  4.94+24 3.9+2.3 25.2+3.9 94.8+£4.7
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Table 3. Distribution of Galleria mellonella in destroyed combs of beehive. A: adult; E: egg ;
L1: Ist and 2nd instar 5 L2: 3rd, 4th and 5th instar; L3: 6th, 7th, and 8th instar; P:

pupa
. . Percent distribution
Position of hivebox component B 1 Lo L3 P A
Before board . - - — - 3.6d* —
Hear board — — — — 1.9e —
Left board - — — = 2.7de —
Hive Right board — - — - 0.7¢ —
cover Before intercept — — — — 1.3e —
Hear intercept — - - - l.4e —
Left intercept - - - - 1.0e —
Right intercept - - - - 0.7e -
Apex intercept — — — — 0 —
Before board — — — - 7.9¢ -
Hear board - — — — 7.4c —
Left board — — — — 6.3c —
Hive Right board — — — - 4.0d -
body Before intercept — — — — 3.8d —
Hear intercept - — - — 3.6d —
Left intercept - — - - 6.3¢ —
Right intercept — — — — 2.71d —
Bottom — 100 100 100 12.7b —
Comb 32.2a —

* Means in the same column followed by the same letter are not significantly different at

the 5% level.
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Table 4. Longevity and sex ratio of Galleria mellonella

Longevity ( days) Sex ratio
mated Unmated
2 3 2 3 8 2
Summer ( Aug.) 17.5+2.9 2291129 10.5+2.6 16.6+9.6 1 1.1
Winter ( Dec.) 9.1£23 154+07.4 — — 1 1.1
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Fig. 2 Life cycle diagram of Galleria mellonelia. A: adult; E: egg; L: larva; P: pupa.
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Table 5. Effect of temperature on the activity of Galleria melflonella larvae. Treatment A: temperature gradually
decreased until the cessation of insect activity, then gradually raised at a rate of 1.0+0.3°C / minute until
the death of individuals.; Treatment B: temperature gradually raised at the rate of 0.9+ 0.1°C / minute
until the death of individuals

Temperature
Activity Treatment A Treatment B
7th instar 4th instar 2nd instar 7th instar 4th instar 2nd instar
Chill coma 6.5 +1.6f* 6.010.8¢ 5.6+1.0g — — -
Feeble movement of 11.2 £2.2e 12.8£0.9f 13.0£0.9f — — -
abdomen
Feeble movement 16.5 +£1.9d 18.1+£3.9¢ 214+1.6e — — -

Normal movement 21.6 +2.1c 24.1+5.5d 284+1.4d 29.4+0.8d 28.7+1.1d 29.510.8d
Excessive movement 42.7 £1.3b 386+1.1c 38.610.7¢ 38.7+£3.7c 38.310.6b 39.0+0.6¢
Violent movement 4.3 +1.2b 42.2%1.1b 41.210.8b 43.4+0.9b 40.3+0.5b 42.3+1.3b
Heat coma 48.7 £3.2a 47.610.8a 4561+ 1.6a 46.91+1.2a 44.8+1.5a 47.3x0.7a
Heat death 49.61 £ 3.2a 48.6 £0.8a 46.6+1.6a 48.710.5a 45.8+1.5a 48.3+0.8a
* Means in the same column followed by the same letter are not significantly different at the 5% level.

BOLEIR » EASERERAEEN - K5~15°C » ARBELR14~41C k15~
AHRATHNELEERBMBERE S, 41°C > BBEREET M EREE4~46
KGR - BB BEETESESRE5~14 °Co M S CLL LI EA BEBFERE

128 RS RE



A OREHABREAITDNTE

Table 6. Effect of temperatures on the activety of Galleria mellonella adults. Treatment A:
temperature gradually decreased until the cessation of insect activity, then
gradually raised at a rate of 1.0+0.3°C/ minute until the death of individuals.;
Treatment B: temperature gradually raised at the rate of 1.0+0.1°C / minute until
the death of individuals

Temperature
Activity Treatment A Treatment B
2 3 2 8

Chill coma 5.010.8g* 5.1+0.8f - -
Feeble movement of an- 8.7+2.6f 10.1£1.0e - -

tenna and abdomen
Feeble movement 14.3£1.7e 15.3+2.1d - -
Normal movement 21.7+5.4d 23.61£4.7¢ 28.81+0.4d 28.8+0.4d
Excessive movement 39.0£0.8 40.0£0.8b 39.240.7¢ 38510.5¢
Violent movement 41.0+0.9b 41.9+0.8b 41.3+1.1b 41.3+1.1b
Heat coma 46.3+0.9a 46.11£0.6a 46.210.7a 46.8+0.4a
Heat death 47.31£0.9 47.14+0.6a 47.3+0.5a 47.8+0.4a
* Means in the same column followed by the same letter are not significantly different at

the 5%level.
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