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Fig. 1. Comparison the colony traffic of honeybee (worker bee) per hour of day between
queen bee and queen substance treatments in plastic house.
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Fig. 2. Comparison the foraging activity of honeybee (worker bee) of day between queen
bee and queen substance treatments in plastic house.
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Fig. 3. Comparison the number of honeybee (worker bee) per hour of day for visit a cucumber
flower between queen bee and queen substance treatments in plastic house
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Fig. 5. Effect of honeybee pollination, artificial pollination and non-pollination control on
fruit shape of cucumber (scale =5 cm).
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Table 1. The Pearson product-moment correlation among temperature, bee number of
colony traffic, foraging activity, and flower number of bee visited in queen bee

treatment
Temperature number of Bee number of Flower number of
colony traffic foraging bee visited
Temperature 1
The bee number of 0.2720*
colony traffic 0.44717
The bee number for 0.4767 0.6182 1
foraging 0.1636 0.0568
The flower number of  0.6865 0.5930 0.9234 1
bee visited 0.0283* 0.0708 0.0001**

“The product—-moment (Pearson) correlation coefficients.
YThe correlations were calculated taking into account the phylogenetic relationships
(independent contrasts). *and**, significant at 5%and 1% level, respectively.
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Table 2. The Pearson product-moment correlation among temperature, bee number of
colony traffic, foraging activity, and flower number of bee visited in queen

substance treatment

Temperature Bee number of Bee number of Flower number
colony traffic foraging of bee visited
Temperature 1
The bee number of 0.1720* 1
colony traffic 0.6346”
The bee number for 0.4852 0.5192 1
foraging 0.1551 0.1241
The flower number of  0.5941 0.6975 0.9176 1
bee visited 0.0701 0.0249* 0.0002%*

Z The product-moment (Pearson) correlation coefficients.
YThe correlations were calculated taking into account the phylogenetic relationships
(independent contrasts). *and**, significant at 5%and 1% level, respectively.
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Application of queen substance to control the
honeybee (Apis mellifera L.) for cucumber

(Cucumis sativus L.) pollination in plastic house
Meng-Jin Lin and Mei-Chun Lu*

Miaoli District Agricultural Research and Extension Station, Council of Agriculture,
Executive Yuan, Miaoli, Taiwan, R. O. C.

ABSTRACT

Improving the quality of fruit and reducing the cost of cultivation are the advantages of
honeybee pollination for cucumber production in the plastic house. However, the management
and regulation of honeybee pollinator was the critical point for successful production. The
queen substance was generally utilize to stabilize the honeybee pollinator in foreign countries.
The aim of this study was to evaluate the pollination efficiency of the queen substance (QS)
for colony stability instead of queen bee (QB) on cucumber production in the plastic house.
The peak of foraging activity was located at 08:00-11:00 in both treatments, which 7.3-8.0
bees per flower was recorded at AM10:00. The number of flowers which foraging visited were
5.8-8.2 and 4.8-8.2 flowers in QB and QS treatment, respectively. One flower was visited by
11-15 and 9-16 bees per hour in QB and QS treatment at AM 08:00-11:00. The fruit weight,
length, and width of cucumber showed no difference between artificially and honeybee
pollination. However, the misshapen fruit rate was significantly decreased 38.6% upon
honeybee pollinator. According to the result, the queen substance has the potential to replace
the queen for colony stability as pollination unit in the future.

Keywords: queen substance, honeybee (Apis mellifera L.), pollination
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