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Releasing Osmia excavata Alfken pheromones increases pollination
activity and improves fruit set and quality
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Abstract [Objectives] To investigate the effect of releasing a pheromone (Bee activity enhancer) to overcome the effects
of adverse weather conditions on the pollination efficiency of Osmia excavata Alfken, one of the most important pollinators in
northern China. [Methods] We compared O. excavata activity levels, fruit set and fruit yield at sites where the pheromone
was released to that at sites where it was not released. [Results] The dependence of apples on O. excavata for pollination
was 0.95. The flower-visiting efficiency of bees in pheromone treated orchards was 1.34 times higher than in control orchards,
and releasing pheromone significantly increased the fruit set of apples. Releasing pheromone also increased mean apple weight
by 3.53 g, and improved fruit quality by increasing the content of vitamin C by about 0.15 mg/100 g. [Conclusion]
Releasing pheromone in apple orchards can counteract the adverse effects of low temperature by increasing the frequency at
which O. excavata visits flowers, thereby improving fruit quality, raising fruit yield and reducing fruit loss.
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Table 1 Inflorescences fruit set and flowers fruit 64
set under different treatments

Treatment Inﬂorgscences Flowers fruit set
fruit set 1 A 1
Cage 0.07%+0.02A  0.28%+0.06 a B
Control 0.75%+0.03B  0.93240.02 b 3.59 /min 2.68
+ /min  P<0.05
0.8740.02 C 0.9340.02b
Pheromone 1.34
i = N7
o001 23 EEENERERENZEN
P<0.05 2

Data in the table are mean+SE, and followed by different
capital letters in the same column indicate the results of the
inflorescences fruit set at P<0.01 level of extremely 12% F = 8.03 df=59 P<0.01
significant difference, while followed by different small
letters in the same column indicate the results of the

flowers fruit set at P<0.05 level of significant difference. 90%
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Fig. 1 Flowering activity of Osmia excavata
A. B.
4+ 5%

A. Activity regularity of O. excavta in different time; B. Visiting frequency beween control and treatment areas.
Data are mean==SE. Histograms with different small letters indicate the visiting frequence at P<0.05 level of significant difference.
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Fig. 2 Apple inflorescences fruit set
A. B.
A. Fuji apple Inflorescences fruit set in control and treatment areas; B. Gala apple inflorescences fruit set in control and treatment areas.
=+ 1%

Data are mean==SE. Histograms with the small letters indicate the visiting frequence at
P<0.01 level of significant difference. The same below.
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Fig.3 Effect of pheromone on quality of Fuji apple
C B.
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F=0.16

A. Vitamin C of Fuji apple in control and treatment areas; B. Soluble sugar of Fuji apple in control and treatment areas;
C. Total acid of Fuji apple in control and treatment areas; D. Hardness of Fuji apple in control and treatment areas.
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Fig. 4 Effect of pheromone on Fuji apple fruit weight, transverse diameter and vertical diameter

A. B. C.

A. Transverse diameter of Fuji apple in control and treatment areas; B. Vertical diameter of Fuji apple in control and

treatment areas; C. Weight of Fuji apple in control and treatment areas.
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F=0.70 df=201 P>0.05 F=0.36
df=201 P>0.05 F=0.71 df=201
P>0.05
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F2 EMMAMEHTERBMRIEIEL
Table 2 The shape index of apple

g mm mm

. T ical

Treatment Weight ransverse Yertlca
diameter diameter

192.83+£10.71 a 78.58+1.69a 64.92+1.39 a

Cage
204.96+5.80 a 80.31+0.75a 63.54+0.74 a
Control
+ 208.49+6.65a 80.69+0.91 a 64.06+0.84 a
Pheromone
=+
P<0.05

Data in the table are meantSE, and followed by same
letters in the same column indicate no significant difference
at P <0.05 level.
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