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Abstract |

It was difficult to discriminate each inbred line of the European honeybees, Apis mellifea L., being
kept for breeding program in Korea. The hybrid honeybees supplied by the governmental
recommendation also need to be differentiated from other honeybee populations. Nineteen cross-
points of worker bee’s wing vein were observed and measured their main characters by computer-
assisted image analyzer. The six inbred lines and one triple hybrid were compared on their clouds
resulted from principle component analysis by DrawWing software (Tofilski, 2004). The cluster
zones from wing vein characters could contribute as the first discriminating tool of honeybee lines
in Korea. To apply feasible molecular markers for honeybee lines in Korea, we found out seven
micro-satellite markers from which the allele frequencies in each honeybee population could be

differentiated.
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Table 1. The list of honeybee (Apis mellifera L.) lines collected in South Korea and their original subspecies, color of abdomen, and

collected year

Inbred line Subspecies Color Year collected
A A.m. ligustica yellow 2008
C ligustica yellow 2008
D carpatica dark 2007
E carnica dark 2005
F ligustica yellow 2007
G ligustica yellow 2008
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Fig. 1. Honeybee (A. mellifera L.) forewing image with nineteen
vein junctions automatically observed for discriminant
analysis with DrawWing ver. 0.46 (Tofilski, 2004).
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Fig. 2. Clouds from canonical variate analysis for six honeybee (A. mellifera L.) lines and one triple cross hybrid with DrawWing ver. 0.46

(Tofilski, 2009) and Gerula et al. (2009).
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Table 2. Allele distribution of seven micro satellite molecular markers (P35, P127, P2716, P4461, P17394, P21438, and P24351) in six
lines of honeybee (A. mellifera) in Korea. Refer to Kim et al. (2015) for PCR primers of 7 micro satellite markers

(A)PS
Line  173* 175 177 179 181 183 185 187 189 191 193 195 197 199 N#*
A 4 1 3 1 1 10
C 2 2 4 6 14
D 1 1 1 4 3 2 12
E 1 1 7 9 18
F 1 1 4 5 6 1 18
G 6 7 1 3 1 18
Sum 15 13 1 4 6 4 3 11 18 1 3 2 7 2 90
*Allele name, **Number of allele samples observed.
(B) P127
Line 198 201 204 207 210 213 219 222 N
A 3 6 2 1 2 14
C 5 3 10 18
D 6 6 12
E 4 9 5 18
F 2 6 1 3 6 18
G 3 1 6 2 6 18
Sum 3 8 19 26 30 3 7 2 98
(C) P2716
Line 130 142 144 148 150 154 156 158 168 170 N
A 2 14 16
C 11 18
D 1 4 12
E 12 6 18
F 5 13 18
G 3 4 11 18
Sum 5 3 2 24 6 4 18 13 11 100
(D) P4461
Line 189 192 195 255 N
A 2 4 6 12
C 14 4 18
D 2 8 10
E 3 5 8
F 1 3 8 12
G 2 3 11 16
Sum 4 7 37 28 76
(E) P17394
Line 200 210 222 228 236 242 244 246 248 250 252 254 256 264 N
A 1 1 4 8 4 18
C 1 3 5 9 18
D 2 2 6 2 12
E 5 3 1 3 4 2 18
F 5 5 1 5 16
G 17 1 18
Sum 17 3 3 5 6 6 2 4 4 13 13 7 10 7 100
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(F) P21438
Line 148 152 154 158 160 162 N
A 1 7 18
C 9 3 5 1 18
D 7 1 3 12
E 8 8 2 18
F 9 5 16
G 1 7 8 2 18
Sum 1 34 4 35 12 2 100
(G) P24351
Line 214 224 226 228 242 244 246 262 292 294 N
A 1 5 5 3 14
C 11 4 3 18
D 4 3 1 1 10
E 5 2 3 1 18
F 11 3 1 3 18
G 3 4 7 3 18
Sum 3 36 8 8 1 24 4 3 2 7 96
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