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Abstract |

The post-hibernated queens of Bombus hypocrita saporoensis were collected in Jeongseon, Korea
to investigate their ecological characteristics and reared under the laboratory conditions; 27°C 65%
R.H., and darkness. The average weight of collected queens was 0.87 =0.14g and 0.8g class was
most abundant (34.7%) among eight weight classes. The rates of colony initiation, colony
foundation and progeny-queen production were 76.3%, 60.0% and 42.5%, respectively. The
durations up to colony initiation and colony foundation were 12.0£6.7 days and 49.3+2.4 days,
respectively. The duration up to first worker, male and queen emergence were 22.2£3.0 days,
63.4£6.5 days and 63.5+8.7 days, respectively. The number of progenies was 108.5%£26.0
workers, 186.7 =70.7 males and 39.1 =30.3 queens. The longevity of colony founded queen was
90.2£19.9 days whereas that of non-colonized queen was 35.9=30.3 days. Copulation time was
29.5£9.6 min. The number of eggs per egg cell laid new queen was 9.3£2.3 grains. An egg
shaped as banana and it's size was 1.12£0.10mm in a width, 3.54 =0.16mm in a length and 2.26

*£0.34mg in a weight.
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16,325% 0] =4 &| ¢ th(Michener, 2000). AF¢] 4 © &2
Pe|E WS SRAE Au o] o] 48 B 7k o}
et thitme) A4S ARA, Aw 49, 1w

o

el Bl ehe-aeh 42 Stoll A ARE-E AL Q)

tH(Free, 1993; Dag and Kammer, 2001).

dH o R FolE 8 ke HgEe BT
203 ghy, hd

o] 2t e} ofgthol Ex A

7|30l 45302 HALR Y o= A AlA o oF
239 Z£o| H 11531 Q)tHHannan et al., 1998; Williams,
1998). 2 U o = ¥ & Holx}(Bombidae), F FH
(Bombus)<;0]] 20F-0] FZ3Frfal HilE o] §lou)
(Kim, 1988), S1j) A4 LRI} I H Bapi) g1 =0
EH/})]'_Q_E H = EX—]'(:S_ 7:]_1_} Hoﬂtﬂoﬂ 70]-_1_ 215__0]
R 1% thLee and Dumouhel, 1999). HEH-& Z¥
A ol G, SRR o] RolX 7| A9 2 Bt
2 & A4 Stch(Free, 1993; Duchateau and Velthuis, 1988). 1
dof 1At Q] Fl g2 7Aool A, o] A4
T 531, 00| S 2l Alojehdto] ol 1] stod
6~T7N L7t Fste] o] 58l ol Whol| A& s
= Y EA}E 7FR th(Heinrich, 1979; Duchateau and
Velthuis, 1988). ] 9 H-2 Ho| A9 §l= 71X 3} Al &,
53| BEulE, 7HAof AxpA ol Bl dste-2 & §8
7o gk 480 = 54 o] Jlok 3 EH o
u]5}e] Ae(5°0) 2 obHFol = BE A o) ol W
250l Holdk A& 7HA AL Yok (Buchmann and
Hurley, 1978; Banda and Paxton, 1991; Iwasaki, 1995). -5
AL F S 1879 B9 FHOE AM A
9 34 S0 sl lEe AEsiEol A4 7t
Stol] skl =] 7] X 2F8}%THde Ruifter, 1997; Free, 1993;
Masahiro, 2000). 2004, A A A FGd AAFS oF
1009 A2 &2 =4 =v 71 Fol| Al - FAF Bombus
terrestris 930 000E-<-(93%), o1 2] 7}2] B. impatiens
55000 E-(55%), 5-H AL B. lucorum, 50k o}2] B.
ignitus, ZL 2| 11 B-ol|2]7}9] B. occidentalis 5~ -5
(15%) 0.5 2 N A 239%2] F g Fof &A] 5&Tk
o] A& o 2 Tl &7 @) th(Velthuis and van Doorn,
2006).
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Fig. 1. Weight distribution of foundation queens of collected B.
hypocrita sapporensis. The number of queens surveyed was
80.
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Fig. 2. Distribution of foundation queens of B. hypocrita sapporensis
by the first oviposition day. The number of queens surveyed
was 65.
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Table 1. Periods of preoviposition and colony foundation of indoor reared B. hypocrita sapporensis queens

Preoviposition period (Days)

Periods of colony

n Total n

Non colony foundation

n Colony foundation foundation (Days)

61 120£6.7 9 188+70a

52 109+59b 43 493447

1) n indicates the number of queens surveyed.

2) Non colony foundation means only egg laying and no emergence of adult bees.
3) Indoor rearing was performed at 27°C under a constant humidity of 65% R H.
4) There was significant difference in preoviposition non colony foundation and colony foundation at p<0.0001 using oneway ANOVA test.

Table 2. Colony development of foundation queen of indoor reared B. hypocrita sapporensis

Rate (%)

No. of surveyed queen —
Oviposition

Colony foundation Progeny queen production

80 76.3

60.0 425

1) n indicates the number of queens surveyed.

o, 1.1g% 2.0%} 2} 8glch
A2 087+0.14g0| )it} E
TG a9 o] PHAF 0657+
0.095g(n=200) 0.2, H|Z=0] F7]& ojohHo] 2L of
FHET AR, S AE R AGEEEE F
B AEgo] £-4=3} % tH(Yoon et al., 2004b).
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0 olujef] 90.1%7} AtehS skt A2 FH G
olehd o] Wt AAREAQ U= 120£67H 0| Th
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1 S e e = i e Bl B B
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Table 3. Time until the first adult emergence of indoor reared B. hypocrita sapporensis queens

Time until first adult emergence (Days)

n Worker n Male n Queen
49 222430 46 634+6.5 33 63.5+8.7
1) n indicates the number of queens surveyed.
Table 4. Number of adults produced from foundation queen of indoor reared B. hypocrita sapporensis
Number of adults produced
n Worker n Male n Queen
47 108.5+26.0 48 186.7+70.7 32 39.1+30.3

1) n indicates the number of queens surveyed.

Table 5 The longevity of queen of the non colony foundation and colony foundation of indoor reared B. hypocrita sapporensis

The longevity of queen (Days

n Total n Non colony foundation n Colony foundation

75 73.1+313 22 359+30.3 53 902+199
1) n indicates the number of queens surveyed.
hypocrita®} B. ignitus®] /35571 70E AR A, ARE e HolFlnh A2 I SHhE o
A 230+259,240+23Y, 4=H: 250+1.1,260+ B32719] 2pol&= of g 1A f.2lo] QAR T F
149 2 oJ¥: 280+1.19,270+13A% B.h.  sh}7} = Z0] Bz o] xjo|ahar AzrE ) o]
hypocrita®} B. igninis©] 5214 7ho] tha 2ol7b 9l A AERF|QHe Bt gy FRn oo &
TRl 2315} thAsada and Ono, 2000). RFA 0.2 7 25 5fal, TP e FRA| AT FHFA| o] 2L
ool A9 A RS A AR F 16~25% Aololl  F 5 QlolKim er al, 2002), AHE R o]
SUVTHE R Heimich, 1979)2} U STk 45 ARCHE] F2 okttt Al olo) REE A L5 Y
OB SENAERAGE G A Y 2 A th L#9) B h. hypocrita= S A S A oF A S
R} 517] 0 ) 41A] £ 9k0 7 TE A TH(Fig.3). 7hx) EZSE 3 Q) vhshe], QAL HapS Ty

RGNS $T NS AL A4, Lol RS SIL oA A o152 7]

260ufE]F o S 1867170724 AHbH
o174 B ek A2 T i 8

39.1£3030-2] ). S St o] oluls 9 of
m)‘L7L7L1888+18ZU}ﬂ 079 N
zRFGHe] a9 ok 1.7~288) 4
T WoFth(Yoon et al., 1999). A=AV B ignitus 2] U H 4>
(107.6£51.3u}2]) G A], B. h. hypocrita®] LAH4=454
+294ula]) Rt} 248t} Zol(Asada and Ono, 2000),
Agdoz AEeTYUe] B Fupe] B2
Hr} A2 7 o & ZehFE o) Hannane et al (1997) % H]

2 th2 AR zol7)e AT 90 A5t &

2 w27 Wslr| wj&of|, B. h. hypocrita
ol 213:517] 91510 B. igninus i T}

o] 0P e AL %o Hekgla B Ts)
A thIto, 1993). St Al 4F 32 2 F ¥ (B. hypocrita
sapporensis)T} LE-2] B. hypocrita hypocrita®] QH4>
28278 H o uma) 2 23 B4
EZRHIHO] dH47] 1085 +2600t2] 2 A LE 9]
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of, gkt Ab A 2R o e B2 717 B 2 e
2 ZAFE o). A AR o e o] o] U
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Fig. 3. The queen (Q), male (M), and worker (W) of the bumblebee,
B. hypocrita sapporensis.

Fig. 4. Colony of the bumblebee, B. hypocrita sapporensis.
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TH(Oneway-ANOVA test: F=9.62, df=3, 83, p=0.0001). 4}
ARG S SH7IA] 1| Sh= Zlo] ElE ]l
oh. @ OAIRE @5 SAZEA] 1n| 7} 71 gho) o]
Fo| A= A& AR AIN(Table 6), 13]4] uLn]
© 24 1AL 23 A )= @4 10A], 3~53] 4= <
A OA 7ol let. At o & At 2 F o o] Wl =
T2 27 9~11A] Afofof| o] o)A o] ATl 7}
3 W EAIZI A & = USTE wm] Sl whE
1]-8-2 Table 69 LFEF QIT) 134 1Lu]-& 56.9%, 2
3|A| Wu]E-20.6%, 334 U8 29%= nn|Sl4=7}
WSrE wnEo] FASH Rolx|= Ao A4
© 7 39l 5] ¢ tH(Chi-square test: x,=123.168, df=3,
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+73E-0] 3 tH(Yoon et al., 1999).

AFERolgh o] Aleket A Solre] A7)t v
5.36+0.40mm, &7 5.90+0.63mm, 0] 453+



Jouwrnal ff ?ljaicufture

Table 6. Mating periods and mating peak time at the number of mating times of indoor reared B. hypocrita sapporensis queens

n 1 time n 2 time n 3 time n 4 time n 5 time
Mating time (min) 52 29.5+9.6¢ 24 39.7£14.2b 7 394*+17.7abc 4 570t 14.6a 1 35
Mating peak (hr) 52 11:08*£1:51 24 10:00+1:38 7 9:39+1:50 4 9:25+0:50 1 9:20
Mating rate (%) 102 56.9 102 20.6 102 29 102 2.0

1) n indicates the number of queens surveyed.
2) Mating time was investigated from 9:00 to 17:00.

3) There were significant differences in mating periods at the number of mating times and mating rate at p<0.0001 using oneway

ANOVA test.

Table 7. First egg cell sizes of indoor reared B. hypocrita sapporensis queens

Sizes of egg cell

n Width (mm) Length (mm) Height (mm)
10 5.360.40 5.90+0.63 4.53%0.40
Table 8. Number of eggs per egg cell and sizes of egg of indoor reared B. hypocrita sapporensis queens
Sizes of egg
n No. of egg/egg cell - -
Width (mm) Length (mm) Height (mm)
15 93£23 95 1.12%£0.10 3.54+0.16 226%0.34

0.40mm.©. 2 A|(Table 7), T EFH o] A S-olHK 7 7.15
+0.88mm, %7 7.79+1.11mm, +=°| 3.33+0.22mm,
Yoon et al., 1999) 2.t} thA Q) o] EAJ-S FAL
T 27}, QRS il o] v ppmeko 2 1) of 42
702 71A|es] AtehElo] Q191 Fig. 6. 1 o
T+ 93+2371¢] &ro] 5o Q) ATHTable 8). &2 7]
=7 1.12+0.10 mm, A7 3.54+0.16mm, 54| 226
+034mgo] ¢l thHTable 8). TEIH O] A ] o 87
+4070 9] o] A, & AV|= T 1.22+
009mm, A7 351 +021mm, 57| 226 £0.34mg S =
(Yoon et al., 1999), AF 2 2 F] g H 1} 2 z}o|= 31
oo A== & uf, H| = g4k 28f %*EE}%
A7) 7F tha ZRaE B AL S} B, hypocrita
hypocrita2 T} B--0] A7]7} 231 AbkE, B2 A
29 Aot FHEL TS = B ltho] 8.8 of
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A 8 4 Sl 71 TR S B0
ol At S EF R ol 88 4 98
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¥ @
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