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To secure superior traits of the Bombus terrestris through increased mating rate, we investigated
the age of sexual maturity of queen and male, and mating ability of male. In the age of sexual
maturity of queen, mating occurred at 6.7% immediately after eclosion and it was the highest as
85.0% at 10 days after emergence. However, a remarkable decrease was occurred at 20 days
after the emergence. With regard to oviposition rate, the highest rate was observed as 81.3~81.8%
at 6 to 10 days of eclosion. The rate of colony foundation and progeny-queen production were the
highest as 43.8% and 37.5%, respectively, at 8 days of eclosion. In the age of sexual maturity of
male, mating rate was as high as 38.3% immediately after the eclosion, the highest as 80.0% at 25
days of eclosion, and 76.6% at 8 days of eclosion. The oviposition rate was the highest as 76.9%
at 6 days of eclosion, and decreased to 75.0% at 8 days and 72.7% at 10 days of eclosion. The
rate of colony foundation and progeny-queen production were the highest as 40.9% and 40.9%,
respectively, at 10 days of eclosion. Summarized, our results indicate that sexual maturity for
mating of B. terrestris is most favorable 6~8 days after eclosion for queen and 6~10 days after for
male. In terms of mating ability of male, it turned out that each B. terrestris male is able to mate up
to seven times. The mating rate was 74.3% at first mating, 25.3% at second mating, 15.3% third
mating, 11.7% at fourth mating, 7.0% at fifth mating, 3.3% at sixth mating and 0.3% at seventh
mating. The rate of oviposition, colony foundation and progeny-queen production of the queen
mated for only one time were 83.0%, 45.0% and 45.0%, respectively, presenting two-fold
improvement in the colony development that of twice mating.
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Fig. 1. Mating rate at the age of queens. The mating rate was
investigated 10:00 to 12:00 at the first day of mating periods. 100 ¢
The mating age of male was 10 days. There was significant
difference in mating rate at the age of queens at p<0.0001 s
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Fig. 2. Oviposition rate (A), rate of colony foundation (B) and rate of
progeny-queen production (C) at the age of queens. There
was no significant difference in colony development at the
age of queens at p<0.05 using the Chi-square test.
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Fig. 3. Mating rate at the age of males. The mating rate was
investigated 10:00 to 12:00 at the first day of mating periods.
The mating age of queen was 6 days. There was significant
difference in mating rate at the age of queens at p<0.0001
using the Chi-square test.
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Fig. 4. Oviposition rate (A), rate of colony foundation (B) and rate of
progeny-queen production (C) at the age of males. There was
no significant difference in colony development at the age of
males at p<0.05 using the Chi-square test.

wu|&of &gt A Al 7| 2AF A IS Fig. 30 U
EF STt of iyt 2e] 93k Sof e 383%9] =
Lo Ju)eS HYon, 23} 1~3UR = 543~553%0]



310 TYEF - 0[FE - MElx| - HMIY
100
80
_ g
S ]
& g
S =
EN) =
£ L Z
3 £
o
20 b
0
1 2 3 4 5 6 7 1 2 3 4 5 6 7
Number of mating Number of mating
Fig. 5. Mating rate at the mating time of males. The mating time 100 ¢
started at 10:00 and ended 17:00. The mating age of queen
and male were 6 days and 10 days, respectively. There was =
significant difference in mating rate at the mating time of % 80 T
males at p<0.0001 using the Chi-square test. £
<
R
&
ek £33} 202 0] 80.0% = 714 Eqhon, £33} 259 E ool
o
(775%), -3} 8U(76.6%)5= 0. 2 Fofch 23} 5~25Y =
L -
7HA] = 700~800%2] W& Ho|thrl 35} 30 s 2
(45%)°1 Folli= FATA RopAlts AL wleh .
1 2 3 4 5 6 7
9314095 4= 83%20] WS UEhfgich o
Number of mating
g0l ot = A A7l AR SR e
100 r
9] §-o]4Jo| 1A & ) tH(Chi-square test: x’=136.643, <
df=17, p=0.0001). E s
ARE, BTN E AIYFAE TR SO S S
- & 60
el wolifo]d BAIL S 2ASGCHF 4. ¢
=
335U 40UA) STt Wola ofgE e dodel T |
Q
AbRESHE A7 glofA] 4o e) mujubold AN 2
(=%
- _ = - P 20
g zAbol A AQlStln) SB A FHE 98 30Ut 2
<
A o] a3} wn| g of G o Abeh-a-2(Fig. 4A), - S
1 2 3 4 5 6 7
olo } X=0)F77 © O 3FLQoly
SH60] 769% % 717 =9k, -1 T -8 82t 15 Number of mating
o] o] A0l O FlLR & - . L. .
2(750%), _,_§]» 10%(72.7%) <= ] E} T Fig. 6. Oviposition rate (A), rate of colony foundation (B) and rate
583%0]| 9111 23} 30U-& 167%= 7}AF A=l of progeny-queen production (C) at the number of mating of
o males. There was significant difference in colony
Lo = o) A2 FA|H & 2fo]” ]’ ATt development at the mating times of males at p<0.0001 using
(X =10003, df=9, p=0.350). HoOE g0 _?__ (Fig.4B), the Chi-square test.
©3} 1020] 409% 2 714 =9k, £} 2~2592

30.8~38.5%0] ST}, 9-214) 5= 25.0%<1 ] Rsto] -
2302 167% 2 7P woket. = vold B
AE A TAA SR fo4d0] flAThx’=2.260,

df=9,p=0987). Al o| L= L& Fot LI ET
Zro] £33} 102 0] 409% = 74 =9ch 1 e 9

8} 821(33.3%), 98} 621(308%) <=°] %ick. -8} 302
o] 167% 714 koL, fro) o] BhalslA] ekt
THx*=4 488, df=9, p=0.876).
ool Autz & uf, A%
o] SEHA TN 95007

o

JH RS o

!
A) o) 7} 7Hs



Mol (Bombus terrestris)O] A& MEA|7| Y mo|s3 311

Fig. 7. Mating of B. ferrestris queen and male mated 4 copulations.
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