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Analysis of lifespans of workers from different subfamilies

in a honeybee colony
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Abstract In colonies, virgin queens naturally mate with several males, forming subfamilies. In order to find differences
in lifespan between subfamilies, an experiment was conducted with Apis mellifera .. We collected 270 emerging workers
from a naturally mated queen colony, holding them separately in a small box with a comb with sufficient food, and picked
out and counted the naturally dead insects every day. We determined genotypes of marker workers based on 3
microsatellite primers and identified the patrilines. Survival curves of the different subfamilies were drawn for survival

analysis. The results indicate that the experimental colony was made up of 12 subfamilies, with two of these having

significant survival differences from the other subfamilies (P < 0.05) .
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Table 1 Core sequences in cloned alleles and parts of PCR condition for 3 used microsatellites
. Gl bl FOLHEL B DNA AR o )
B R BRI IO H i B
Sequence of Fluorescent Volumn of
Locus Ta(°C) No. cycles  Sizerang (bp)
primers label DNA (pL)
Al4 5" - GTGTCGCAATCGACGTAACC -3~ FAM 5 58 30 200 - 260
5° - GTCGATTACCGATCGTGACG -3~
A107 57 - CCGTGGGAGGTTTATTGTCG -3~ FAM 4 60 25 150 - 200
5" - GGTTCGTAACGGATGACACC -3~
B124 5" - GCAACAGGTCGGGTTAGAG -3~ HEX 6 60 30 200 - 260
5 - GTCGTCGGACCGATGCG -3~
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Table 2 Microsatellites genetype of subfamily
WK JiE AR {7 345, Locus W5 e A f7 5 Locus
Subfamil Individual Subfamil Individual
ublamily number Al4 A107 B124 ubtamily number Al4 A107 B124
Q 1 237/244 184 /187 236/254 Q 1 237/244 184 /187 236/254
M1 39 237 191 242 M7 15 237 191 236
M2 38 251 187 236 M8 15 237 191 254
M3 36 237 187 236 M9 11 251 191 242
M4 30 251 191 236 M10 12 237 187 242
M5 28 251 187 242 M11 12 244 187 242
M6 23 237 184 254 M12 9 237 184 242

WiQAREHEF,MI ~MI2 RE 12 N T KEE. Q represents queen, M1—M12 represent subfamily.

2.2 HEESWER

LT AL, M6 E 5% BE 1) Ay A A7 I TR T
Hg 1 AWEEE. KB 2 SR A5 EE 1k
A AR > 1 2 55 E ¥ A 4 AR T

i B ARR ) (d)
Median survial time(d)

E1

M2 3 T &1, M6 FIIl M8 W 5K JiE 55 [ M9 2 4h
(1) LAY 5K & W) AR A7 22 22 v W %, HO MS 5 MI0
J M5 B M12 2 [0) B A7 15 25 22 = B 4ot o7
(P < 0.05), FRMIFKREZ ML B E %5

6 7 8 9 10 11 12

Subfamily

P 2R BE i & 77 B 8]

Fig.1 Median survival time of subfamilies
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Table 3 Survival times comparison between subfamilies

W 5K iz
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12
Subfamily
M1 P 0.355 0.483 0.105 0.713 0.002° 0.698 0.012° 0.707 0.076 0.311 0.101
M2 P 0.355 0.980 0.536 0.051 0.000° 0.642 0.000° 0.168 0.128 0.623 0.203
M3 P 0.483  0.980 0.420 0.115 0.002° 0.584 0.007" 0.329 0.199 0.475 0.151
M4 P 0.105 0.536  0.420 0.084 0.001° 0.239 0.000° 0.206 0.622 0.878 0.515
M5 P 0.713  0.051 0.115 0.084 0.015° 0.450 0.005° 0.909 0.027° 0.186 0.031
M6 P 0.002° 0.000° 0.002° 0.001° 0.015" 0.024" 0.482 0.050  0.000" 0.017" 0.002"
M7 P 0.698 0.642 0.584 0.239 0.450 0.024" 0.006° 0.486 0.283 0.390 0.170
M8 P 0.012° 0.000° 0.007° 0.000° 0.005 0.482 0.006" 0.081  0.003" 0.018" 0.004"
M9 P 0.707 0.168 0.329 0.206 0.909 0.050  0.486 0.081 0.050 0.331 0.101
MIO P 0.076 0.128 0.199 0.622  0.027" 0.000° 0.283 0.003" 0.050 0.781 0.988
MI1 P 0.311 0.623 0.475 0.878 0.186 0.017 0.390 0.018" 0.331 0.781 0.757
MI2 P 0.101 0.203 0.151 0.515 0.031" 0.002° 0.170 0.004" 0.101° 0.988 0.757
TR RREREE

* Data with * indicate significant difference.
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