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Abstract

The queens of Korean native bumblebee species, Bombus ignitus were collected from the field in the spring of 1997
and reared under the various temperatures as 15C£17T, 20C+1%C, 25C+17TC, 30T 1T, 60% 5% of relative
humidity and 14L : 10D, to investigate their ecological characteristics, as comparing with control(29C £1C, 60% +5%
of relative humidity and red light). As a result, eggs were laid by foundation queen at 15T, but they didn’t hatched
out while at 20T eggs were laid by them and they hatched out. When a foundation queen laid eggs at 25T and
they all were hatched out and normally grown. Finally they were developed to the normal colony. B. ignitus worker
survived for 77days at 20°C, about 69days at 25°C, about 68days at 30°C and about 63days at 29°C(control). The first
brood workers emerged in 25-27days from the egg which a foundation queen laid. At the various temperatures, the
captive queens stand to lay eggs in about 18days at 15T, 15days at 207C, 11days at 25°C, 11days at 30T and 4days
in control. The first worker and the first drone from the egg cell of the collected queens appeared in about 27days
and 72days at 20T, 26days and 88days in 25C, 24days and 65days at 30°C, 25days and 71days in control,
respectively. In colony foundation, 33% of the collected queen at 20T and 25 C, 100% of the disposed queen at 30T
and in control, and 67% of them at 30T and in control both produced new queens in 66days and 88days,
respectively. The life span of the colony founded covered for about 3 months at 25C, 30T and in control. At lower
temperatures, the life span of queen is shorter; 2 months at 15C and 3months at 20°C, respectively. A colony which
normally developed, varied in size with rearing temperatures; about 20heads at 207, 482heads at 25C, 330heads at
30T and 452heads in control. A foundation queen monthly oviposited 1.5egg cells at 15C, 3.0egg cells at 207,
21.7egg cells at 25T, 42.3egg cells at 30C and 47.0egg cells in control. As a colony developed in June and July, egg
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cells as well as daily average egg cells increased in number, as compared to those in May and August. Also, in June

and July, interval(days) of egg laying is shorter than in May and August. Number of nectar pots during the colony
development varied with rearing temperatures; 31pots at 25T, 39pots at 30T, 23pots in control. The emergence of
new queen showed a distinctively different two patterns; early emerging type and late emerging type. Workers are

rapidly increased from early in July to early in August at 257, but at 30 and in control, emergence of workers are
remarkably increased from the middle of June and last until July. No new queen emerged at 15T, 20C and 25T.
New queens at 30C and in control emerged between late in June and early in July. Thus emergence of new queen

was temperature dependent.
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Fig. 1. Queen container(A) and rearing cages(B).
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Fig. 2. Colony development. A: Initial stage of colony, B: Well-developed colony

398 / A3 A



ZuPH(Bombus ignitus Smith)2] B )X 2x9 9%

Table 1. The life span of B. ignitus workers at the various temperatures

Days required for each developmental stage

i From egg to Adult Total
Temp. Hatching Larva Pupa pupa
15T - - - - - -
207 97+25 9.0+1.0 11.3+24 293118 4731141 7661149
(7-14) (8-10) (8-13) (27-33) (11-61) (38-93)
25T 6.410.6 120%1.2 109+14 303+26 386+154 69.0£15.6
(5-9) (9-14) (8-14) (25-35) (17-61) (44-91)
30T 6.0x0.7 108+1.9 96*1.8 264127 41.5+204 67.71+20.7
(4-8) (7-15) (5-15) (21-32) (7-95) (30-125)
Control 59+06 105+14 10.2+14 261+1.1 36.6116.6 62.61+16.7
(297) (4-8) (7-15) (8-14) (25-29) (7-66) (33-91)

% n = 16 workers(20T), 36 workers(25C), 83 workers(307), 45 workers(Control; 29°C), ( ) : Range

Table 2. Days till the first brood cell, emergence of workers, drones and queens as well as emergence of 50 worker of

B. ignitus at the various temperatures

The first Till the first emergence of each caste(days) Till emergence
brood cell of 50 workers
Temp. (days) worker drone queen (days)
. 17.5%+135
15¢C (4-31) i i i i
. 145+65
20T (8-21) 27 72 - -
. 11.0t84
25T 5-2) 26 88 - 39
30 10.7%£40 237+29 64.71+11.1 6551265 255+25
(5-14) (20-27) (54-80) (39-92) (23-28)
Control 40114 246112 71.0+131 88.0+30.0 305125
(297) (2-5) (23-26) (53-84) (58-118) (28-33)
# () Range
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Table 3. The colony development of B. ignitus at the various temperatures

Adult(head)
Temp. Worker Drone Queen Total
15C-1 - ] )
2 - ; -
3 - -
20C-1 - - -
) i, i, -
-3 16 - 20
25C-1 195 287 - 482
) ; - -
3 . - -
30TC-1 70 86 24 180
-2 286 155 0 41
-3 246 89 34 369
Average 200.7£93.8 110.0+31,8 1931143 330.0£110.1
Control .
-1 201 298 0 449
2 213 224 4 441
-3 204 202 10 416
Average 206.0+5.1 2413+41.1 47441 45201348

% Colony development assessment 30days after death of foundation queen.
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Table 4. The longevity of foundation queen of B. ignitus collected from the field in 1997

Temperature(C) Control
15C 20T 25T 30C (29)
The longevity 60369 87.0£7.1 1253155 137.3%318 117.7+63
of foundation queen (54-70) (80-94) (112-147) (93-166) (109-124)

¥ () Range
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Table 5. Total number of egg cells of a foundation queen at the various temperatures

Temperatures Control
15C 20T 25C 30T (297)
70128 83125
May 15 20 33 (3-9) (5-11)
223182 16721
June - 1.0 84 (11-30) (14-19)
11.7+09 177469
July - - 77 (11-13) (8:24)
1.3+09 43+37
August - - 23 (0-2) (0-9)
Average 0.4 08 54+27 106+7.7 11.8+56
Total 15 3.0 217 423 47.0
#¥ () : Range
Table 6. Average egg cells/days laid by a foundation queen reared at the various temperatures
Temperatures Control
15¢C 20T 25T 30¢ (297)
May - 13 21 21 14
June - 20 24 34 29
July - - 3.2 26 2.2
August - - 28 30 17
Average i 0.8 26104 28+05 21106
(1-2) (1-5) 1-7) (1-5)
% () Range
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o

15 20 25 30 Control
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Fig. 3. Total days for egg laying of foundation queen at
the various temperatures.
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Table 7. Interval{days) for egg laying of the foundation queen of B. ignitus at the various temperatures

Temperatures Control
15C 20T 25T 30T 29%)
May ] ] 64 32 32
(1-11) (1-15) (1-10)
fune i i 19 19 24
(1-6) (1-9) (19)
19 38 25
I - .
July (1-8) (1-16) (1-18)
45 3.0 38
August - - '
ugus (3-6) (19) (1-14)
Average i i 28 3.0 28
(111 (1-16) (1-18)
# { ) : Range
Table 8. Number of eggs/a egg-cell of B. ignitus
Temperatures Control
15C 20T 25T 30C {297C)
No. of eggs/a egg -cell 6.5t0.5 6.6-0.8 84125 77%23 7.7+22
Range 6-7 6-8 313 3-14 5-14
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Table 9. Number of nectar pots made by queen and worker of B. ignitus

Temperatures Control
15C 20C 25T 30C (29°C)

Average no. of nectar pots 31 39 23
in life span of queen i i (0-93) (20-37) (12-30)

¥ () : Range

Table 10. Interval(days) from emergence of the first worker to emergence of the first drone of B. ignitus at the
various temperatures

Temperatures Control
15C 20T 25T 30T (29C)

Interval{days) from the i 45 62 40.7+87 500£5.7
first worker to the first drone (34-53) (28-58)

% () : Range
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Table 11. Interval(days) till emergence of new queen from emergence of the first worker of B. ignitus at the various

temperatures
Temperatures Control
15C 20T 25T 30T (297)
Till emergence of new queen i i i 42.0+230 53.0%39.0
from emergence of the first worker (19-65) (14-92)
# () Range
Table 12. Interval(days) for emergence of each caste of B. ignitus
Temperatures Control
15C 20C 25°C 30T (290
29 14 14 15
Worker ’ (1-15) (1-5) (1-8) (1-12)
Drone i i 11 1.5 11
(1-3) (1-25) (1-3)
New queen - - - 42 37
4 (1-22) (1-9)
# () Range
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Table 13. Days till 50, 100, 150heads and 200heads of colony and from the first worker to the first drone at the

various temperatures

No. of heads Temperatures Control

emerged 15C 20T 25C 30C (297)

50 - - 39days 26days 31days
100 - - 47 36 40
Worker 150 - . 59 46 48
200 - - - 51 59
50 - - 10 31 10
Dron 100 - - 19 51 18
rone 150 - - 2% 58 27
200 - - 31 - 36
10 - - - 7 33
Queen 20 - - - 12 -
’ 30 - - - 59 -

W FAAE BE o] gof & Fog F5PUL B £ 9
th 8L 89 &0 £33 99 F& } 2 741%54%1
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#2438 solgss Rog

A Gdgie] 2dAGL 0TE 69 LRE 7¥ F47

Total no.of egg cells laying
/foundation queen

Control

Temperature(T)
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