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ABSTRACT : We compared colony development and survival rate after artificial hibernation between
the bumblebees, Bombus ferrestris, produced from domestic and foreign companies. The number of worker
and queen produced from foundation colony of three domestic and one foreign companies was 232.4-270.8
and 62.0-181.8, respectively, but there was no statistical difference. In colony development of B. rerrestris
queens which were terminated diapause by CO. narcosis at different companies, oviposition rate, colony
foundation and progeny-queen production of bumblebees produced from domestic companies were superior
to those from foreign company. But foreign company in the number of worker and queen was superior
to domestic companies. On the other hand, survival rate and colony development of B. terrestris queens,
which were terminated diapause by artificial hibernation at three domestic and two foreign companies,
were no significant differences. These results indicate that oviposition, colony foundation, progeny-queen
production, and survival rate after artificial hibernation showed no differences between the bumblebees
produced from domestic and foreign companies.

KEY WORDS : Bumblebee, Bombus terrestris, CO> narcosis, Artificial hibernation, Survival rate,
Ovioposition rate, Colony development
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Hg. 1. The queen (Q), male (M), and worker (W) of the bumblebee,

Bombus terrestris.
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Fig. 2. Colony of the bumblebee, B. terrestris.
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Fig. 3. The number of worker and queen produced from the
foundation queen of B. terrestris at different bumblebees com-
panies, There were no significant differences in the number of
adults produced in different bumblebees company at P=0.05 by
ANOVA Tukey’s pairwise comparisons test. Five colonies were
allotted to survey number of worker and queen produced from
the foundation queen.
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Fig. 4. Comparison of colony development in CO,-treated B.
terrestris queens at different bumblebees companies. For the
statistical analysis, Chi-square test was used for each develop-
mental stage: x = 13.601, P <0.05 for colony foundation; x* =
12.673, P <0.05 for progeny-queen production. One hundred queens
were allotted for colony development of queen in different bum-
blebees companigs.
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Fig. 5. Comparison of period of preoviposition and colony founda-

tion in CO,-treated B. rerrestris queens at different bumblebees

companies. There was significant difference in preoviposition
period at P=0.05 by ANOVA Tukey’s pairwise comparisons test.

Table 1. Number of adults produced from CO»-treated B. ferrestris queens at different bumblebees companies

Bumblebees Number of adults produced a Longevity of foundation
Company n' Worker” n’ Queen” t queen® (days)

KD 35 148.0+61.3 29 83.8+64.4 abc 51 97.4+32.1 ac

KG 20 140.1+41.3 20 48.94+51.5 ab 45 87.3+26.7 abc

KS 36 139.4439.8 32 90.4+53.0 abc 54 90.1£24.3 ab

EK 32 158.5+39.7 32 108.9+67.0 ac 44 104.1£31.3 a

“n means the number of colony surveyed.
®The figures stand for means=SD.

¢ There were significant differences in number of adults produced and longevity of foundation queen at P=0.05 by Tukey’s comparison test.



Yoon et al.: Colony development of Bombus terrestris at different bumblebees companies 99

A= 31}% PE2 UM ARSI A ojgha o)
Al @S g 9 Ao} vldt HeRS Bt
(Fig. 3). E}ZI 2Al ofebHollA S3TH U Yl o9
7h Ao oA AR R 22 09 =
HE3t Zlo] opzt ERbZEAE Xegr] Wil A
AyzrAct

‘_/\]-7]./\;'(4a'8]- 2/{1]1;]-] 5(1-/&40:]2}1:}49‘] Z’:Uﬂ_‘:’_ 87.3-104.1
AZ AARAA| 7o Zpol7t QAQITHEF =3.42, df=3, 196,
P=0018). o} =go] t}Z FHIPH PARAAE Ko}
3-17d A= Z2 =l KGAY] A, 4ltg, 3134
2 AdPHEEE 5 BAEYo] o Yo, oE o
A U7t A =t|(Fig. 4 and Table 1), o] o942
THIE Fo] ol Aoz AzteEch

o149 AIE QofstH EMIIAK PR FHS A
A7l F ARSEE 24 Aok gde] 76‘—% 4hg, 5%
AE, AT E T A U A oA *@
AReE A g o] fEARRY St Aoz vEhge
o, FW GAINE A Zolrt Qlgict dhde) gk
ol S88 et Atjaeof] Hadl oY=
9] ¥ A A ABaket MFFgdolA oha @
2 202 eyt o]e} 2o kg E o SjdAo]
wjeb oFzke] Aol Ql| shaAE Fu 27) St}
=9 17)) SXtollA] 2ATeE AoFsigEe) BAols T3t
apol7k gle AoR Hlch

YrhA o 2 BAZIAA 2 A] A Ee] Axet o] Rt
3t{(Yoon et al., 2003), £]9] Ao T galy
Azrel o 2pol= Q7] AN BEE A Eo] 25.3-

rQ
ofd

o

n:lm

120

a
ab
100 abc
be

80 c
60
40
20
0

KD KG KS EB EK

Bumblebees company

Survival rate after artifical hibernation (%)

Fig. 6. Comparison of survival rate in artificially hibernated B.
terrestris queens at different bumblebees companies. The tem-
perature and period for artificial hibernation were 2.5°C and 12
weeks, respectively. There was significant difference in survival
rate of queen in different bumblebees companies at P=0.001 by
ANOVA Tukey’s pairwise comparisons test.
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Fig. 7. Comparison of colony development in artificial hibernated
B. terrestris queens at different bumblebees companies. There
were no significant difference in colony development of queen in
different bumblebees companies at P =0.05 by Chi-square test.
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