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Primary Investigation on Morphology and Bionomics of the
Lesser Wax Moth, Achroia grisella (F.)

Chia-Pao Chang, Feng-Kuo Hsieh, Li-Rong Hsun  Taiwan Apicultural and Sericultural Experiment Station
261 Kuannan, KungKuan, Miacli, Taiwan R.0.C.
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ABSTRACT

The lesser wax moth, Achroia grisella (F.) is an important insect pest in
apiaries in Taiwan, The frenulum is composed of one or three spines in the male
or female, respectively. Observations showed that the moth lives year round,
and has seven overlapping generations per year. Females began to aviposit on
the day of emergence. Eggs laid by unfertilized females do not hatch. The
shortest devclopmental period occurs at midsummer. Larva of the fifth
generation overwinter and complete pupation in the spring. Newly hatched
larva soon penetrate into the comb. Mature larva invariably pupate in a tunnel
inside the damaged comb. The effective ranges of living temperature, the high
and low lethal temperatures were determined to be 20~39°C, 39 and 15°C,
respectively, for the mature larvae, and 20~40°C, 41 and 14°C for the medium
larvae, 17~35°C, 37 and 11°C for the young larvae, respectively. Female and
male adults live effectively at 10°C to 42°C and 11°C to 43°C, and the high and
low lethal temperatures for both sexes are found to be 45°C and 8°C,
respectively. The adults were frozen to die for 60 min, 30 min, or 15 min at -147C,
“18°C or -21°C, respectively. The larvae were frozen to die for 43 min under
-21°C.
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Fig. 1. Achroia grisella (F.): 1. adults; 2. eggs; 3. larva; 4. pupa.
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Table 1. Body Measurements for each instar of Achroia grisella

Measurement (mm)

Stage Body length Body wadth Wing length  Wing expanse
Egz 0.4£0.1 03101 - —
1st instar larva 1.1+0.1 L6101 - -
9nd instar larva 4.4+£0.5 1.1£0.1 -
3rd instar larva 10.4+0.86 19+0.1 - -
4th inatar larva 10.6+0.4 1.9£0.1 -
Sthinstar larva 11.0£0.2 1.9+0.1 -
6th instar larva 11.4+0.9 21102 - -
7th instar larva 123£1.1 23101 -
Cocoon & 85106 256103 -

2 93+14 32104 -
Pupa & 69108 21402 -

9 73109 2.3+0.3 - -
Adult 2 6.9+0.9 21+02 T0x0.6 158+ 1.9

£ 8.7+0.9 26£0.2 95107 200+1.7
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Table 2. Life cycle of Achroia grisefla”

~13 B - Huang (1984)3 &, IIER B4
EREBEOR YIBE T8k EXAERRE
Hul & #Y , BAEER (generation
overlapping)IR& -
= BEHNEERS R
ARG EESSEAERES
LR — et B R B EMRIE T (treat-
ment A)H > ATELNEEE B S BT
B 15~20°C » AAREERE 20~39°C »
HBETIEEWE 39~42°C, 42°CLALAEA R
BEHEHE - ARBERE, MEEHMAL
BIER  BREERE 38°C BETEE
TEES 38~39°C, 39°CLA RUEA & B EGTHIE
(R c FRGBZERTITHHE
14~20C » EHORERS 20~40°C » FMBRA
THEITE 40~41°C, 41°CLALEEA RIB R
B o LEEINE (treatment B) » EXRBEER
= 33°C » BRNEEFE 33~34°C, 35°C KA

Gener. Month  Egg period Larval+pupual  Longevity {(days) Preovi. period  Ovi, period  Total egg no.  Sex ratio
(days) period (days) g & {days) (days) & g
1st Sep,~Oct. 42+04 R6+ 5.4 63123 66+ 3.6 5.51+21 35£17 302711007 1.8 1
2nd Nov.— Jan, 54107 49.5+10.4 81£33 203x105 62444 47136 243941363 L8 1
Ird Jan.~Mar. 83114 83.4+15.1 41+13  84% 6.2 56111 39+18 1864+ 991 16 1
4th Mar.~ Apr. 10.8+2.1 288+ 44 37118 8.0+ 4.8 1L6+1.3 3.0+11 133.1+1321 0.8 1
6th May~dJune 3.2+04 2.9+ 48 41419 1142+ 44 21+19 42415 357341326 15 1
th June~dJuly 43107 322+ A2 3.7+22 70+ 4.2 17+14 251186 2505+17756 15 1
Tth Aug,— Sep. 41105 294+ 34 62108 661 L1 1.6+0.8 41111 406,81 1357 L6 1
1) Results were shown by feeding pollen. !
R= LAREMHEE MRS B IR EIMER
Table 3. Longevity, sex ratio, and oviposition of Achroia grisella adults fed on various diets"
Longevity Preovipositionel  Ovipositional Total ) )
Diet Ovipositional 2 perind period egE no Longevity (days) Sex  ratio
{days) (days) {days) 5 2 3 g
Old comb 101+3.1b 5.2+4.5b 49+34a 229.9+127.1b 22.7£10.1a 85+4la 19 1
New comb 10.043.3b 6.4x3.5a 3.8£2.Th 2183+1387c  184£117h  T1x332h 08 1
Pollen 11.3+2.6a 6.2+4.4¢ 471362 2439413638 217X 98a 89+d%a 26 1

1) Means in the same column followed by the same letter are not significantly different at the 5% level.
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Table 4. Effect of temperature on activity of Achrofa griselia larvae. Treatment A: temperature gradually decreased
until end of insect activity, then gradually raised at a rate 1.0+0.3%C / min until death of individuals;
Treatment B: temperature gradually raised at the rate of 0.910.1°C / min until death of individuals™

Temperature(°C)

Activity Treatment A Treatment B

7th instar  4th instar  2nd instar  7th instar  4th instar  2nd instar
Chill coma 150+00g 14.0£0.0h 11,7+ 1.2e - - -
Feeble movenent of abdomen 180000 18.0x0.0g - - - -
Feeble movement 200x0.0e  20.0+0.0f 17.0£0.0d - - -
Normal movement 28.0+0.0d 28.010.0e 27.0%x0.0c 281+1.0d 288+04d 27.7+1.1d
Excessive movement 34.0+0.0c 35.3+1.0d 345+21b 34.7+08c 314x12¢c 33.2x13c
Violent movement 30.2+08b  40.0+17c 358+45bh 381+14b 334%£28b 3564£15D
Heat coma 4224081 41.8+13b 373+t4% 39.8+22a 34.8+30a 368+20a
Heat death 4251082 43.0+t7a 37.8+51a 40.7+22a 356+3.0a 37.3£22a
1) See Table 3.

Fx BEEERBATHZEN

Table 5. Effect of temperature on activity of Achofa grise/la adults. Treatment A:
temperature gradually decreased until end of insect activity, then gradually raised
at a rate 1.0+0.3°C / min unti! death of individuals; Treatment B: temperature
gradually raised at the rate 1.0+ 0.1°C / min until death of individuals”

Temperature( "C}
Activity Treatment A Treatment B

2 3 % 4
Chill coma 7.5+0.6g 8.010.0¢ - -
Feeble movement of
antenna and abdomen 8.8+0.8f - - -
Feeble movement 10.5+0.6c 11.2+0.3d - -
Normal movement 27.34+0.5d 28.3£0.5¢ 30.9+0.6d 317+1.2d
Excessive movement 39.8+04c 42.74+0.5b 41.2+2.2c 39.7+1.8c
Violent movement 42,31 0.5b 43.8+0.4b 43.3+2.1b 41.9+1.9b
Ileat coma 44,210.4a 442+0.4a 44.6x1.3ab 44.7+2.5a
Heat death 45.3+0.5a 45.2+10.4a 40651.1a 4h.3+2.4a

1) See Table 3.
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Table 6. Effect of freezing on survival of Achroia griselia”

Temp. Time ‘ Mortality{ %)
¢ {mins} 3 2 Tth instar 4th instar 2nd insiar
—14? 15 ] 0 - - -
30 75.0+2.5b 81.81+4.9 - — —
60 100.0a 100.0a — - -
—18” 15 71.3+3.4b 100.0 - -
30 100.0a 100.0 — — -
) 15 100.0 100.0 - - -
-1 15 - - Oc Oc Oc
30 - - 50.0 £5.6b 56.0+4.8b 68.2+3.9b
45 — — 100.0a 100.0a 100.0a
1} See Table 3.
2) Adults in petri dish.
3) Larvae in comb.
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