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Abstract: Pollination is one of the most important ecosystem services provided mainly by bees for crops and wild plants. The
universality, adaptability and diversity of wild bees are driven more as reliable pollinators than honey makers. However, the
diversity of wild bees had significantly reduced in recent years due to the loss of habitat and the erosion of habitat quality,
which potentially threaten pollination service and agricultural sustainability supported by bees. The functional group diversity
of wild bees is also the important component of diversity, which is a better predictor of pollination than species diversity. Wild
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bee species with different functional traits need different resources and respond to environmental changes differently. However,
there is little knowledge on the response of different functional groups of wild bees to habitat types. To determine the spa-
tio-temporal dynamics of wild bees in different habitats and the importance of different habitats for wild bee conservation in
agricultural landscape mosaics, netting-catching was used to collect wild bees in four habitats (planted woodland, natural shrub
forest, wasteland and peach orchard) during the period from April to September 2016. The temporal dynamics of diversity of
wild bees and their functional groups in different habitats were analyzed. The results showed that natural shrub forest had the
highest individual numbers and species richness of wild bees, large bees, solitary bees; and highest individual number of me-
dium-sized bees. While planted woodland had more individuals of small bees, peach orchard had the lowest individuals num-
ber and species richness of wild bees. Natural shrub forest, planted woodland and peach orchard all had similar temporal dy-
namics of wild bee diversity, with one peak in spring and the other in summer. Overall, all functional groups of wild bees had
the highest diversity in natural or semi-natural habitats across the sampling seasons. Peach orchard had the lowest wild bee
diversity in May, which was attributed to intensive management of groundcover in peach orchards. Similarly, there were more
unique species solely in natural shrub forest because of high resource availability and low human disturbance. Other habitat
types also had some unique species which contributed to the overall bee diversity in the region. The four most abundant spe-
cies were respectively Nomia thoracica, Halictus aerarius, Ceratina flavipes and Lasioglossum halictoides, which had differ-
ent temporal dynamics in the habitat types. The species N. thoracica and C. flavipes were distributed in all the habitat types,
except for wasteland. While N. thoracica was active in June through August, C. flavipes was active throughout all the sampling
seasons. H. aerarius and L. halictoides existed in all habitat types, with the former active from May through September and
the latter from April through July. Therefore, the four habitat types all had essential resources for wild bees, but the natural
and semi-natural habitats were more important. In particular, natural shrub forest sustained more bees and had greater pol-
lination efficiency. It was concluded that habitat diversity (especially natural and semi-natural habitat diversity) and less
intensive management during active seasons of wild bees were critical for improving wild bee diversity and pollination
services.

Keywords: Wild bee; Functional group; Habitat; Floral resource; Nesting resource; Local management; Body length
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Table 1 Composition and distribution of wild bees in different habitats
Species Planted Natural Wasteland Peach Numper of 'Pr'op'ortion of
woodland shrub forest orchard individuals individuals (%)
Amegilla zonata 0 1 2 1 4 1.06
Andrena okinawana 0 0 1 0 1 0.26
Andrena taraxaci orienticola 0 0 5 0 5 1.32
Andrena hebes 0 0 1 0 1 0.26
Andrena luridiloma 1 0 0 2 3 0.79
Andrena dentata’ 0 1 0 0 1 0.26
Andrena chengtehensis 0 5 0 3 8 2.12
Andrena minutula 2 1 0 1 4 1.06
Andrena magnipunctata 3 0 1 2 6 1.59
Anthidiellum borealis” 0 1 0 0 1 0.26
Anthidium septemspinosum® 0 0 0 1 1 0.26
Anthophora melanognatha® 0 0 0 3 3 0.79
Anthophora sp. 0 1 6 0 7 1.85
Anthophora borealis 0 0 1 0 1 0.26
Bombus ignitus 0 1 0 1 2 0.53
Bombus opulentus 1 2 0 0 3 0.79
Ceratina iwatai 4 2 0 1 7 1.85
Ceratina flavipes 4 27 0 3 34 8.99
Colletes chengtehensis 0 0 1 0 1 0.26
Colletes collaris 0 3 0 1 4 1.06
Colletes patellattus® 0 0 0 1 1 0.26
Dasypoda japonica 0 0 3 0 3 0.79
Eucera rufipes 0 0 1 0 1 0.26
Eucera sp. 0 0 1 0 1 0.26
Eucera jacoti’ 0 1 0 0 1 0.26
Eucera pekingensis 2 1 0 0 3 0.79
Halictus tsingtauensis 1 0 3 0 1.06
Halictus aerarius 34 2 17 3 56 14.81
Halictus semitectus” 0 3 0 0 3 0.79
Halictus pseudovestitus 0 1 5 3 9 2.38
Halictus sp. 0 2 4 0 6 1.59
Heriades sauteri 1 2 0 2 5 1.32
Hylaeus paulus” 0 1 0 0 1 0.26
Hylaeus perforatus 0 2 2 3 7 1.85
Lasioglossum halictoides 9 5 6 1 21 5.56
Lasioglossum apristum 0 0 2 0 2 0.53
Lasioglossum kiautshouense 2 1 2 0 5 1.32
Lasioglossum sp. 0 0 3 0 3 0.79
Lasioglossum sp2. 1 0 0 0 1 0.26
Lasioglossum sp3. 1 0 1 0 2 0.53
Lasioglossum occidens 1 2 0 4 7 1.85
Lasioglossum primavera 6 0 1 0 7 1.85
Lasioglossum proximatum 4 0 3 0 7 1.85
Lasioglossum sp.” 0 1 0 0 1 0.26
Lasioglossum sp2. 1 0 0 0 1 0.26

http://www.ecoagri.ac.cn



3 361
&= 1(5)
Species Planted Natural Wasteland Peach Number of ‘Prf)p-ortion of
woodland shrub forest orchard individuals individuals (%)
Lasioglossum subopacum 2 4 1 5 12 3.17
Lasioglossum politum pekingense 1 0 1 0 2 0.53
Lipotriches elongata 0 0 1 0 1 0.26
Lipotriches fruhstorferi” 0 1 0 0 1 0.26
Megachile albidula 1 3 3 0 7 1.85
Megachile abluta” 0 1 0 0 1 0.26
Megachile rotundata” 0 1 0 0 1 0.26
Megachile nipponica 0 1 5 1 7 1.85
Nomia chalybeata 0 2 1 0 3 0.79
Nomia punctulata” 0 3 0 0 3 0.79
Nomia thoracica 2 56 0 2 60 15.87
Osmia mengolica 1 2 0 0 3 0.79
Osmia satoi® 0 0 0 1 1 0.26
Pseudapis mandschurica 3 9 0 0 12 3.17
Tetralonia chinensis” 0 1 0 0 1 0.26
Xylocopa appendiculata 0 6 1 1 8 2.12
Species richness 24 37 30 23
Individuals 88 159 85 46
;¥ 5§ ; #e : species

caught solely in the wasteland; *: species caught solely in the natural shrub forest; §: species caught solely in the peach orchard; #: species caught

solely in the planted woodland.
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(P<0.05) Different lowercase

letters mean significant differences at 0.05 level.
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