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Economic value of the pollination services provided by
Osmia excavata Alfken to rape seed crops
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Abstract [Objectives] To improve understanding of the economic benefit of the pollination of rape crops by the Mason bee
Osmia excavata Alfken, an important pollinating insect. [Methods] Rape fields were divided into two areas, an O. excavata
pollination treatment area and an O. excavata exclusion area, before flowering. Cameras were used to record the process and
effect of O. excavata pollination on rape plants. Based on the honey bee dependent market valuation method and China's
national conditions, we evaluated the economic value of O. excavata pollination of rape in 2015, and explored its importance

for rape production. [Results] More than 60% of bees left their nests from 7 to 8 a.m. and returned between 4:30 and 5:30

* Supported projects
ok First author E-mail 18706381696@163.com
HAE Corresponding author E-mail menxy2000@hotmail.com

Received 2018-10-22 Accepted 2018-11-12



6 : - 1017 -

p.m; an active period of about 9.58 h.The average duration of visits to each flower was 10.89 s.The pollination area had 2.74%,
4.81% and 11.48% higher seed weight,silique ratio and grain number, respectively, than the exclusion area. Based on the 2015
data, the amount of rape seed attributed to pollination by O. excavata in China is estimated to exceed 3.733 million tons with a
total pollination service value of more than 194.102x10® yuan. [Conclusion] Pollination of rape by O. excavata has
important economic benefits and it is therefore important to find ways to protect O. excavata populations and enhance the
pollination activity of this species during the rape flowering period. Public awareness of the economic benefit provided by O.
excavata should be improved.
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Table 1 The first leaving nest time and the last returning nest time of Osmia excavata
The first leaving nest time The last returning nest time
Time 6:00-7:00 7:00-8:00 8:00 15:30-16:30 16:30-17:30 17:30
After 8:00 After 17:30
Percentage 18.75% 62.50% 18.75% 30.77% 61.54% 7.69%
g 25 @ H £ Frequency of leaving nest (%) 18 s 10.89 s
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Fig.1 Frequency of leaving nest 4
2- 2.74% 4.81% 11.48%
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Table 2 The duration of Osmia excavata staying in a plastic pipe
Type . . . . . . .
Long residence time Medium residence time Short residence time
Time duration 1.64+0.18 h 16.21£1.82 min 2.58+0.58 min
Percentage 30.43% 34.78% 34.78%
*3 MEEEEHEEBENITA
Table 3 Behavior observation of Osmia excavata in the rape field
Daily activity Residence time in The number of flowers in a The number of visits to
Index . . L. . .
duration a flower inflorescence visited by a single bee a single flower
Average 9.58+0.11 h 10.89+£3.13 s 1.50+0.269 1.25+0.164

R4 TEACIRX LA M IEEE E J h R M R R

Table 4 Effect of Osmia excavata pollinating of rape in different treatment groups

mg

. % )
Treatment Th? fresh ‘_’Velght ofa Silique ratio (%) The grain _n_umber of
single silique (mg) per silique
The isolated pollination 282.33%19.13a 86.03+2.39a 15.514+0.49b
The Osmia pollination 290.07+12.76a 90.17+4.71a 17.29£0.54a

. . L 2.74% 4.81% 11.48%
Percentage increase by Osmia pollination

+ P<0.05 Duncan’s

Data in the table are represented as mean + SE, and followed by different letters in the same column indicate significant
difference among different treatments by Duncan’s multiple range test (P<0.05).
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Table 5 Pollination function of Osmia excavata in different provinces

Province Rape pgllination Province Rape pf)llination Province Rape pgllination
function (ten function (ten function (ten
thousand tons) thousand tons) thousand tons)
Hubei 63.797 5 Chongqing 11.682 5 Guangxi 0.6550
Sichuan 59.632 5 Shaanxi 10.797 5 Shandong 0.6100
Hunan 52.702 5 . 10.437 5 Fujian 0.4700
Inner Mongolia
Anhui 31.5725 Gansu 8.492 5 Shanghai 0.240 0
Jiangsu 26.5850 Qinghai 7.5150 Guangdong 0.2121
Guizhou 222575 Zhejiang 6.280 0 Shanxi 0.167 1
Henan 21.5250 Sinkiang 2.697 5 Liaoning 0.0550
Jiangxi 18.4850 Tibet 1.5925 Ningxia 0.047 5
Yunnan 14.017 5 Hebei 0.740 0 Tianjin 0.002 5
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Table 6 Value of pollination services of osmia in different provinces

Value of pollination Value of pollination Value of pollination
Province service (hundred Province service (hundred Province service (hundred
million yuan) million yuan) million yuan)
Hubei 33.174 7 Chongqing 6.074 9 Guangxi 0.340 6
Sichuan 31.008 9 Shaanxi 5.6147 Shandong 0.3172
Hunan 27.405 3 . 54275 Fujian 0.244 4
Inner Mongolia
Anhui 16.4177 Gansu 4.416 1 Shanghai 0.124 8
Jiangsu 13.824 2 Qinghai 3.907 8 Guangdong 0.110 5
Guizhou 11.573 9 Zhejiang 3.2656 Shanxi 0.087 1
Henan 11.193 0 Sinkiang 1.402 7 Liaoning 0.028 6
Jiangxi 9.6122 Tibet 0.828 1 Ningxia 0.024 7
Yunnan 7.289 1 Hebei 0.386 1 Tianjin 0.001 3
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