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ABSTRACT : Chilling temperature and colony development in Korean native bumblebee, Bombus
ignitus and introduced B. terrestris were firstly investigated. Among four chilling temperatures of —2.5,
0, 2.5 and 5°C, 2.5°C showed the best result at the survival rate after artificial hibernation in both
species. The survival rate after chilling was somewhat higher in B. ignitus until three months of cold
treatment, but it was higher in B. terrestris at four months of cold treatment. In colony development of
queens broken diapause by CO, treatment, oviposition rate and preoviposition period of B. ignitus
were were 72.5% and 17.4 days, respectively. These values were 6.1% higher and 7.4 days shorter
than those of B. terrestris. The period up to colony foundation, the first male and queen emergence of
B. ignitus were 62.8, 66.4 and 63.0 days, respectively, and these values were 2.1-29.5 days shorter than
those of B. terrestris. But, the duration up to first worker emergence of B. ignitus and B. terrestris did
not differ as 28.6 and 28.4 days, respectively. On the other hand, the rate of colony foundation and
progeny-queen production of B. terrestris, which are the important indication in evaluating the quality
of colony, were 14.2 and 13.5%, respectively and these values are 3.8 to 5.7 fold higher than those of
B. ignitus. Besides, the numbers of progenies of B. terrestris reached 104.2 workers, 317.9 males and
27.1 queens, which corresponded to 1.1-1.8 fold those at B. ignitus. Therefore, above results showed
that colony development of B. terrestris is superior to that of B. ignitus.

KEY WORDS : Bumblebee, Bombus ignitus, Bombus terrestris, Chilling temperature, Survival rate,
Oviposition rate, Colony development
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Fig. 1. Comparison of survival rate in B. ignitus and B. terrestris
by chilling temperatures and chilling durations. Numbers below
the X axis mean temperature. For the statistical analysis, Tukey’s
pairwise comparisons test were used: no significant differences at
0.=0.05 for survival rate of B. ignitus and B. terrestris; significant
differences at o = 0.001 for 2 months and 3 months, and at o =
0.05 for 4 months in chilling temperatures.

HAE, AASHEH 3T, YFEES 58 2
Aot AR 7)1 7ES ARRTRAl = o o] A AR
2 w7 a8 e A A F 6
Qo ALpH AT AL A AT A B
Tho] A zx3}7] wjEel(Yoon, H.J., personal communi-
cation), AFHA ZAL A M RE] A A U,
8 9 Aledehde] Ao dps A At
HAd L J|H oz 3] G, £ H Ao 3 &
#E w7px)2] d4z ARG S ES 9
o] 50ulg] o4} 23 ¥ FLE WEEE Ak
2 AFe] E2ARME 9std Tukey’s pairwise
comparison test (Minitab Inc. 2000)2 A}8-3}5 4.

-

:l-l ol

)I'
III...

Sun HOSIYYe YENR o W 4F

—2.5,0,25,5°C ¥ 4272 2= W3] YA 27
AE] 4714 7HA iﬂ}%a% Aeks|odtel] gt A
A& 2ARE ZA3KFig. 1), 3ePEs} AgF g =
F 33717 #Agle] 2.5°CHo A AYEEo] 86.7-
50.0%% 71&F =9k31, 1 29| 0°C,5°C o2 7}
z} 63.0-33.3%, 50.0-20.0%0°|¢} o™, —2.5°CE 10.0-

o

100 ¢ 730
1 Oviposition rate
—®@— Preovipositon period
801 b _
_ z
9 20 2
< =
- =]
E 60 ./ g
5 ¢ g
& 40t S
> =
20
0 1 0
B. ignitus B. terrestris

Fig. 2. Oviposition rate and preoviposition period of B. ignitus
and B. rerrestris. For the statistical analysis, Tukey’s pairwise
comparisons test were used: no significant differences at o =0.05
for oviposition rate; significant differences at o =0.001 for pre-
oviposition period.
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Table 1. Durations up to colony foundation and first adult emergence of indoor-reared B. ignitus and B. terrestris

Soeci . Colony Durations up to adult emergence
pecies foundation (dav)® -
oundation (day) n® Worker® n Male® n® Queen®
B. ignitus 6 62.81+6.01 25 28.6+4.53 17 66.4+1142 4 63.0+18.67a
B. terrestris 7 649%7.17 44 2841573 23 70.1+£12.65 18 92.5+1448b

n means the number of colony surveyed.

The figures stand for means+SD. Means followed by different letters in the same column are significantly different at o = 0.05 by Tukey’s pairwise

comparisons test.

Table 2. Number of adults produced from queen of indoor-reared B. ignitus and B. terrestris

Number of adults produced

a Longevity of foundation

Species n
P n? Worker® n* Male® n* Queen® queen” (days)
B. ignitus 6 92.7x25.74 17 212.7+ 7047 5 13.3+£15.37 32 103.0+27.53
B. terrestris 44 104.2+£24.66 15 317.9%£144.46 18 27.1+27.16 71 105.9+31.37

*n means the number of colony surveyed.

The figures stand for means= SD. There were no significant differences in number of adult emergence and longevity of foundation queen.
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Fig. 3. Comparison of colony development of B. ignitus and B.
terrestris. For the statistical analysis, Tukey's pairwise com-
parisons test was used for each development stage: significant
differences at o= 0.05 for worker emergence, colony foundation
and progeny-queen production.
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