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Ecological Characteristics of Bombus ignitus Smith in Korea
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Abstract - Queens of Korean native bumblebee species, Bombus ignitus were collected from the field
in the spring of 1998 to investigate their ecological characteristics and reared under the laboratory
conditions; 30+ 1°C, 55+5% of relative humidity and darkness. As a result, 94.4% of the queens laid
eggs in 6.00+2.41 days after the field collection. The first worker and the first drone from the egg cell of
the collected queens appeared in 18.90+1.16 and 68.96+3.94 days, respectively. In the colony
foundation, 86.1% of the collected queens founded their colony, and 96.8% of them produced new queens
in 71.14 +6.88 days. The life span of the colony-founded queen covered for 86.90+24.35 days, whereas
that of non-colonized queen for 15.67 +7.37 days. One colony sized as big as 987.82 3 145.84 in number,
composing of workers (188.79 & 18.23), drones (691.10+159.24) and queens (107.93+47.48). Copula-
tion lasting time of queen and drone took 23.0017.33 minutes in average. In a new queen emergence,
there were two patterns; single peak type of new queen emergence in 12.31 +£6.95 days and two peaks
type of it in 74.00=17.61 days. The number of eggs per egg cell of new queen averaged as 8.86+4.00
grains and an egg period covered 3 days after oviposition. An egg cell sized as 7.15+0.88 mm in a width,
7.79+1.11 mm in a length and 3.33+0.23 mm in a height. An egg shaped as banana and sized as 1.22+
0.09 mm in a width and as 3.51 30.21 mm in a length, weighing as 2.70 +0.30 mg.
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Hedwe AAAM ez of 30063Fe] HuHT 3l
o1} (Hannan et al., 1998; Prys-Jones and Corbet, 1991),
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41t} (The Entomological Society of Korea and Korean
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Table 1. Days for oviposition and emergence of adult bees, and longevity of worker of B. ignitus collected from the field in

1998
Number of Thg astteart;ng The first emergence of each caste Untile emergence Longevity of
queen oviposi(t)ion of 50 workers worker
tested (days) Worker Queen (days) (days)
37 6.00+£2.41 18.90x1.16 68.96 £3.94 71.14+6.88 48.50+4.94 40.64 £5.74
Range 2~10 18~22 61~80 42~68 30~50

28 W7A ) Y4z AYSc BT ES
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22d59 QA oeHe) JEAdFE AR A,
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= T & AAE AR F 10U Al Ax
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$me 40.64Y 030t} A #% 239454 3 9d
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A ge] 2H YL 71.14+6.882 24, 61U ol A]
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2dA % A ZHstEoh dubx o= gl ¢,
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W gl g Az Zo)d o A stder F
%EM%IU}(—‘“" D).

AR o) EAPE BIS AT HYHY
790l = 86.90+£24.35, B-7& HAIEA 42 Y
ol JEeS= 1567173798 JeER), B2 3§
A= ﬁ%@ol 27E FAA @G AAYgHng

Table 2. Days required for the first oviposition of the queen
of the non-colony foundation and colony foundation of B.
ignitus collected from the field in 1998

Number of Oviposition (days)
queen tested  on-colony foundation” colony foundation
34 6.67+2.08 5.94+2.46

Y Only egg laying and no emergence of adult bees

Table 3. The longevity of queen of the non-colony founda-
tion and colony foundation of B. ignitus collected from the
field in 1998

Number of The longevity of queen (days)

queen tested  hon_colony foundation  colony foundation

34 15.67+7.37 86.90+24.35

Fig. 1. The queen (Q), worker (W) and drone (D) of B.
ignitus.

o 5.5u) A= ol HA(E 3). o]HT HIe
FRA AR A%y 527 S9de] AE
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FE47E dHpRT B AL Aol Fx



104 5 % & 2 F T 3 A Vol. 38, No.2
FF A A7 o] Fel dHo] AE A2 AR 6.4 Tt o] FH e AN Hhde &
Fholg7] Wi Zez s 42 2T o e 2, 2d5eugE of T HL A% 2
L= HF 1079024 HA 2uiEleia Hz 7dgkol e} (Yoon et al., 1998). Z2vt & B+
212vf2| 2, 3] A oAsHH ARA el el F4E AT w18rElE 28] F7)¢ sl e

33 Zor, dHSRGE 184, SELRYE of Zbo| A g zto]& vtebH91e} (Yoon et al., 1998).
| AR supde] ARG, 9, o, A sk
Table 4. Colony size and height of nest of B. ignitus UL, ST EE 2R 2R ), A‘}%%'?‘:

94.4%, FZHAEE 86.1%A0m, Ad3} 2o

(% ol o rlo n2

e Stz of colony (umber) e A7 100.0%A1 A oistus] zREe
tested Worker Drone Queen Total 96.8% 2 A3 Eolth o= B A)EF 9 ARSHb o)
18879  691.10  107.93  987.83 AR o i el A2 ARkl Aitsar] o

30 + + + + oz Atadd.
1823 15924 4748 14584 A el 28 HEs X e A e ojx|
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Zhfell g o] Foix|= A (D71 A o ghE e
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A7) E e 7 A& 6). H1¥e] A
5 1230£6.95U6l AAA Aojshdo] 2T b
o, A71H e g efehdE 74.00117.61del HA
Zd30 A7 A A 2 A7 14954t
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A ojgel A 28717 2713 A4 1230
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Fig. 2. Colony foundation of B. ignirus. Arrow indicates a = ‘
pollen cake. 2t A8 7k el 7F gl

Table 5. Rates of oviposition, colony foundation and emer-gence of the adult bees of B. ignitus collected from the field in
1998

Number Ovinositi Colony Emergence of adult bees. in the colony
viposition h (%)
of queen (%) foundation
tested (%) Worker Drone New queen
36 94.4 86.1 100.0 100.0 96.8

Table 6. Emergence duration from the first to the last queen of colony of B. ignitus

Two peak type (days) :
Number of One peak type Ratio be(:jt\;veen
colony (days) Ist Interval 2nd Total one and two
emergence emergence peaks type
29 12.31+6.95 14.00+6.03 3291+8.96 27.09+£16.53  74.00+17.61

1:093
Range 6~30 2-23 24~47 3~50 45~102
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Table 7. Number of one and two peaks type in emergence of queens of the colony of B. ignitus

Two peak type
Surveyed Total number of One peak type pea P
items the ducens (days) Total It 2nd
tested (%) ) emergence" emergence!
Number of the 3133 1,286 1,847 1,350 497
queens (%) U (41.0) (59.0) (73.1) (26.9)
Average number
of queens per 108.33+47.56 85.73+37.06 131.93 +46.95 96.43+£50.27 35.50+31.58
colony
D Percentage between 1st and 2nd emergence of queens in the long type
Table 8. Copulation lasting time of the new queen of B. Table 9. First egg cell sizes of B. ignitus
onit _
b Number of Sizes of egg
Number of Copulation lasting time Range egg cell tested  width -
queen tested (min) (min) idth (mm) Length (mm) Heignt (mm)
+ + +
43 23.00+7.33 10~38 20 7.15+£0.88 7.79+1.11 3.33+0.22

Fig. 3. Copulation of B. ignitus.

subd clgue) wElYES 19 304 B e

So) AUcigie] By S50 ghe F, o))
ol§ cishel Frel BRE 3 wolr|E A
sfo} wul7h olFolAlet. ofshue] walAE AT
23.00£7.33 8-} (&£ 8).

g o] AMGHEE 3 Sopile] =)= b 705+
0.88mm, A7 7.79+1.11 mm, &o| 3.334+0.22 mm?o]
QeH(E 9). T Fo] = HF 8.8670 =, 37l A
17747k2] 9] o]l Eo AATH(E 10). 32 Hulialg)
vhdurefo g ke £yog yixE] Aletst
el BAleolglen, 7|7 Algt ¥ 3dolivh (¥
4). 2] =)= A 1.2240.09mm, A7 3.514£0.21

Table 10. Number of eggs per egg cell from the new queen
of B. ignitus

Number of Average number of eggs
egg cell g er evo cell 88 Range
tested peregg
37 8.86£4.00 3~17
Table 11. Egg sizes of B. ignitus
Number of Sizes of egg
eggstested  Width (mm) Length (mm) Heignt (mm)
71 1.2240.09 3514021 270%0.30

mm, ¥A & 2.70+0.30 mge|ge} (& 11). Katayama
(197D el M4sta e 5318 (B ignitus)©]
folule] F7|E Fo] 6~7Tmm, FolE 4~6.5mme)
HAHG d5Holztxn stgon, dAg Fo S+
21302 4o o] Sloka Hushe] 2 o
T At FAEE Agkolgdet. Tt i 7)zbe] 5~
6dolet 3t 7 (Katayama, 1973)7}%= co}4 }o)7}
ek & 7|17k &% 5 #7eclew Alsdd.

o] Astz 2 W, sebel A4 AEe] 217}
a3, FLHAAE66.1%)7 A JH 2 £ (96.8%)
o] ofF Fol AWMAZel 2a B el rhssld
ou, I A FHdHE F R o) 84" &
Ae Foz Aot o3 A ubde dAF
AdALE A &3] ZzAtass 83 249
4 okl Ak "o
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Fig. 4. Developmental stage of egg. A, Just oviposited; B, 1 day after oviposition; C, 2 days after oviposition; D, 3 days after
oviposition; E, 1 day old larvae of the 1st instar; F, 2 days old larvae of the st instar.
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