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The function of city landscape architecture in the conservation of
native pollinator Apis cerana cerana F.
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Abstract  [Objectives] Because insect pollinators, such as honeybees, are keystone species in many ecosystems, their global
decline is the focus of intense, worldwide interest. Exploring the conservation status, and ways of conserving, pollinating insects are
essential to prevent their extinction. [Methods] The feeding preferences and preferred hive habitat of Apis cerana cerana F. were
studied in city gardens in Sichuan Province. Other flower visiting insects were also recorded on flowers of the main plant species.
[Results] The gardens contained many nectar and pollen producing plants with long flowering periods that bees could utilize. 4.
cerana cerana . workers were active in cities. Effective foraging by workers was observed in all cities included in the study, and
normal bee activity was also observed in winter. The Diptera and Lepidoptera were also common in gardens and compete with honey
bees for food, although bees had the competitive advantage. Some green land and semi-natural habitats were the preferred locations of
A. cerana cerana. [Conclusion] City gardens can provide suitable habitats for A. cerana cerana improvement of city landscapes and

garden management will promote the conservation value of city gardens.
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Table 1 Nectar and pollen resource and flowering plants visited by Apis cerana cerana in gardens

No. Species Family Food type
1 Armeniaca mume Rosaceae Nectar, Pollen
2 Chaenomeles sinensis Rosaceae Nectar, Pollen
3 Malus halliana Rosaceae Nectar, Pollen
4 Cerasus sp. Rosaceae Nectar, Pollen
5 Cerasus pseudocerasus Rosaceae Pollen
6 Prunus salicina Rosaceae Nectar, Pollen
7 Amygdalus persica Rosaceae Nectar, Pollen
8 Prunus cerasifera Rosaceae Nectar, Pollen
9 Pyrus pyrifolia Rosaceae Nectar, Pollen
10 Rosa hybrida Rosaceae Nectar, Pollen
11 Pyracantha fortuneana Rosaceae Nectar, Pollen
12 Rosa sp. Rosaceae Pollen
13 Rosa banksiae Rosaceae Pollen
14 Cardamine hirsuta Cruciferae Nectar
15 Brassica napus Cruciferae Nectar, Pollen
16 Brassica rapa Cruciferae Nectar, Pollen
17 Brassica oleracea Cruciferae Nectar, Pollen
18 Calendula officinalis Compositae Nectar, Pollen
19 Bidens pilosa Compositae Pollen
20 Tagetes patula Compositae Nectar
21 Pericallis hybrida Compositae Nectar, Pollen
22 Erythrina variegata Fabaceae Nectar
23 Vicia faba Fabaceae Nectar
24 Trifolium repens Fabaceae Nectar, Pollen
25 Robinia pseudoacacia Fabaceae Nectar
26 Mucuna sempervirens Fabaceae Nectar
27 Wisteria floribunda Fabaceae Nectar, Pollen
28 Jasminum nudiflorum Oleaceae Nectar
29 Ligustrum lucidum Oleaceae Nectar, Pollen
30 Ligustrum quihoui Oleaceae Nectar, Pollen
31 Osmanthus fragrans Oleaceae Pollen
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432 1 (Table 1 continued)
No. Species Family Food type
32 Yulania denudata Magnoliaceae Nectar Pollen
33 Magnolia grandiflora Magnoliaceae Pollen
34 Michelia sp. Magnoliaceae Nectar
35 Cercis chinensis Caesalpiniaceae Pollen
36 Bauhinia purpurea Caesalpiniaceae Nectar
37 Camellia japonica Theaceae Nectar, Pollen
38 Chimonanthus praecox Calycanthaceae Nectar
39 Mahonia fortunei Berberidaceae Nectar, Pollen
40 Viola tricolor Violaceae Pollen
41 Salix pendulina Salicaceae Pollen
42 Rhododendron sp. Ericaceae Nectar, Pollen
43 Pittosporum tobira Pittosporaceae Nectar
44 Iris japonica Iridaceae Nectar
45 Canna generalis Cannaceae Nectar, Pollen
46 Punica granatum Punicaceae Nectar Pollen
47 Reineckea carnea Liliaceae Nectar
48 Viburnum odoratissimum Caprifoliaceae Nectar, Pollen
49 Musa basjoo Musaceae Pollen
50 Jacaranda mimosifolia Bignoniaceae Nectar
51 Nandina domestica Berberidaceae Pollen
52 Phoenix sylvestris Arecaceae Pollen
53 Oxalis corymbosa Oxalidaceae Nectar
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Fig. 1 The groups of plants with nectar and pollen
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Fig. 2 Foraging behaviors of flower-visiting insects in
city gardens
A~C D~F
G~1
A-C: Bees visiting flowers in spring; D-F: Bees visiting
flowers in winter; G-I: Visiting of other insects.
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Fig. 3 Activity frequencies of Apis cerana cerana in gardens in winter
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Fig. 4 Interaction network of main flowering plants and insect pollinators in the city
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