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Abstract [Objectives] To investigate the effect of the queen status of honey bee colonies on their ability to pollinate sterile
soybeans, and thereby find ways to increase soybean yield and reduce pollination costs. [Methods] The population dynamics
and pollen consumption of queenright (mated queen) and queen-less colonies, and those with a virgin queen, and sterile
soybean yield after pollination in a net room, were investigated by counting and weighing. The frequency of bees entering and
leaving hives in each of the three kinds of colonies was monitored with a camera. [Results] The greatest decline in number

of bees (58.07%) occurred in the virgin queen group, which was significantly higher than that in either the queenright group
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(30.83%) or the queen-less group (38.80%) (P < 0.05). The decline in the proportion of capped brood was significantly lower
in the queenright group (43.40%), than in either the queen-less group or the virgin queen group (P < 0.01). The decline in egg
production in the queenright group (54.2 %) was also significantly lower than that in the queen-less group (100%) (P<0.05),
and was also lower, but not significantly so, than that in the virgin queen group (90.99%). The peak period of active attendance
among the three groups occurred between 9:00-13:00. There were two peaks in the queenright group but just one in the
queen-less group and in the virgin queen group. Groups can be ranked in frequency of attendance as follows; queenright group
(38), virgin queen group (31), and queen-less group (24); these differences are statistically insignificant (P > 0.05). There was
also no significant difference in the pollen consumption ratio of the three groups (P>0.05). The queenright group pollinated
significantly more soybean pods and grains than that either the queen-less group or the virgin queen group (P<0.01). Soybean
plants pollinated by either the queenright group or the queen-less group had a significantly higher yield per plant than those
pollinated by the virgin queen group (P<0.01). [Conclusion] Queenright and queen-less honey bee colonies were

significantly better pollinators of sterile soybeans than those with virgin queens. The cost of pollinating soybean crops can,
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however, be reduced by using queen-less colonies or those with a virgin queen.

Key words Apismellifera ligustica; virgin queen; queenless; soybean sterile line; net room
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Fig. 2 Changes of bee population in different bee colonies

Qr: IEWH; Ql: KEM; Vq: L FEH. H EFAAR
[/ NG TR R 225 3% (P<0.05, Duncan’s ZH L
B s AR AR RRE PR 2 R R
(P<0.01, Duncan’s £ &k ). THEIFE.

Qr: The queenright group; Ql: The queenless group;
Vq: The virgin queen group. Histograms with different
lowercase letters indicate significant differences (P<0.05,
Duncan’s multiple comparison), while with different
capital letters indicate extremely significant differences
(P<0.01, Duncan’s multiple comparison). The same below.
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24 53
Groups Frequency
(bees/135 min)
1EH 1 E4H The queenright colony 38.34+3.00
JoT4H The queenless colony 24.17+3.32
Ab4r F 20 The virgin queen colony 31.33+6.67
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Table2 The pod setting rate of soybean at different nodes

1E% 2 The queenright group

JoF 4 The queenless group

Az F.2 The virgin queen group

o S (&) B (%) ) HBL(%) S () HR (%)
Number of pods Proportion Number of pods Proportion Number of pods ~ Proportion
=3B Upper 19.60+6.87a 40.30 21.63+4.28Aa 42.76 16.20+4.15a 36.24
H B Middle 16.80+4.64ab 34.55 18.43£3.21Ab 36.43 19.27+3.83ab 43.11
T8 Lower 12.2345.67b 25.15 10.53+1.87Bc¢ 20.81 9.23+3.06b 20.65
3T Total 48.63+5.32 100.00 50.59+2.27 100.00 44.70+3.74 100.00
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Data followed by the different lowercase letters indicate significant differences (P<0.05, Duncan’s multiple comparison),
while with different capital letters indicate extremely significant differences (P<0.01, Duncan’s multiple comparison). The
same below.

x3I KERXZE

Table3 The out-crossing rate of soybean
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Groups Number of male parent pods ~ Number of female parent pod Out-crossing rate (%)
1E# 40 The queenright group 73.43+£9.27 48.634£2.56 66.23
JoF-4H The queenless group 71.97+4.10 49.80+1.46 69.20
AbZz F-2H The virgin queen group 55.67+3.79 44.70+2.32 80.29
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