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Effect of maintaining surrounding habitat near apple orchards on
Osmia excavata (Hymenoptera: Megachilidae)
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Abstract [Objectives] To investigate the effect of maintaining sutiable habitat around apple orchards on populations of
Osmia excavata, an important pollinator of apple trees in northern China. [Methods] We compared O. excavata abundance at
eighteen sites in four habitats types (core and edge of apple orchards, and core and edge of surrounding habitat). Plastic nests,
reed nests and stickytraps were used to monitor numbers of O. excavata and those of its natural enemy Sapyga coma
[Results] The stickytrap survey results indicate that the population of O. excavata was higher in the surrounding habitat
(65%+17%) than in apple orchards (35%=12%). More nests were found in reed nest tubes placed in surrounding habitat
(69%+26%) than in apple orchards (31%+9%) but there was no significant difference in the number of nests found in plastic
nest tubes in apple orchards (48%=+13%) and those in the surrounding habitat (52%=13%). The habitat around apple orchards
can provide stable foraging and nesting sites for O. excavata released in orchards. [Conclusion] O. excavata populations are
affected by the habitat around apple orchards. Wild habitat around apple orchards provides pollinator insects such as O.

excavata with habitat space and food resources. Consideration should therefore be given to protecting and planting more
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flowering plants around apple orchards to provide more suitable habitat and supplementary food sources for O. excavata.
Key words Osmia excavata Alfken, wild habitat, apple orchard landscape, food resource, population
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Table 1 Wild flowering plants in the surrounding habitat during the experiment

Chinese name

Scientific name

Sampling time
(month. day)

/
Flower phase/Flower and fruit phase

Lepidium virginicum
Daphne genkwa Sieb.
\eronica persica Poir.
Pyrus betulifolia Bunge
Lamium amplexicaule L.
Gueldenstaedtia verna
Trigonotis amblyosepala
Vicia megalotropis Ledeb.
Draban morosa

Cerasus japonica Lois
Scorzonera albicaulis Bunge
Cirsium setosum
Elaeagnus umbellate Thunb
Rosa multiflora Thunb.
Potentilla supina L.

Rosa chinensis Jacq.

Rosa multiflora Thunb.
Slene aprica Turcz.
Lithospermum arvense
Centaurea cyanus 'blue’
Hemistepta lyrata Bunge.
Cirsium setosum Willd.
Coriandrum sativum L.
Echiumvulgare
Lagerstroemiaindica L.
Coreopsis tinctoria Nutt.
Ixeris chinensis

Amorpha fruticosa Linn.
Phytolacca Americana L.
Erigeron annuus Pers.
Polygonum orientale Linn.
Zinnia elegans Jacq.
Tagetes erecta L.
Dianthus chinensisL.
Platycodon grandiflorus
Hibiscus syriacus Linn.
Althaea rosea Cavan.
Geranium sibiricumL.
Allium tuberosum
Cosmos bipinnata Cav.

Gypsophila oldhamiana Miq.

Commelina communis

4
4

4

4.16
4.16
4.16
4.18
4.18
4.18
4.24

5.7
5.8
5.8
5.8
5.14
5.14
5.14
5.14

[\)
Ne]

8.2
8.2
8.2
8.2
8.11
8.30
8.30
8.30

5-7

6-8

4-5 Flower phase: Apr. to May
3-5 Flower phase: Mar. to May
3-5 Flower phase: Mar. to May
Apr.
3-5 Flower phase: Mar. to May
5 Flower phase: May
Early spring,long flower phase
May to July
3-4 Flower phase: Mar. to early Apr.
5 Flower phase: May
4-5 Flower phase: Apr. to May
5-9  Flower and fruit phase: May to Sep.
4-5 Flower phase: Apr. to May

3-10  Flower and fruit phase: Mar. to Oct.

5-6 Flower phase: May to June

4-8  Flower and fruit phase: Apr. to Aug.
2-8  Flower and Fruit phase: Feb. to Aug.
3-8  Flower and fruit phase: Mar. to Aug.
5-9  Flower and fruit phase: May to Sep.
4-11  Flower and fruit phase: Apr. to Nov.

6-9  Flower phase: June to Sep.
June to Aug.

5-9 Flower phase: May to Sep.
1-10  Flower and fruit phase: Jan. to Oct.
5-10  Flower and fruit phase: May to Oct.

5-8 Flower phase: May to Aug.

6-8 Flower phase: June to Aug.

7-9 Flower phase: July to Sep.

6-9 Flower phase: June to Sep.

7-9 Flower phase: July to Sep.

5-6 Flower phase: May to Jun.

7-9 Flower phase: July to Sep.

7-10 Flower phase: July to Oct.

6-8 Flower phase: June to Aug.

6-7 Flower phase: June to Jul.
7-9 Flower and fruit phase: July to Sep.

6-8 Flower phase: June to Aug.

6-9 Flower phase: June to Sep.
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Fig. 1 Population dynamic of Osmia excavata and
Sapyga coma inside and outside the apple orchard
A.
1.3 HELE B.
A. Population dynamic of Osmia excavata and Sapyga
Google Earth coma; B. Sex ratio of Osmia excavata.
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Fig. 2 Population dynamic of Osmia excavata
in different area
A. B.
C. D.

A. Indicates central area in apple orchard; B. Indicates edge
area in apple orchard; C. Indicates edge area in surrounding
habitat; D. Indicates edge area in surrounding habitat.
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Fig. 3 The population difference of Osmia excavata in different area
A-F. 6 G 6

H. L.
A-F. The population of Osmia excavata in different area through the first six surveys;
G. The total result of the first six surveys; H. Different survey results in apple orchard habitat and wild farmland habitat;
1. Different survey results in central area and edge area.
LSD P<0.05
Histograms with different letters indicate significantly different in different areas according
to LSD multiple range test (P< 0.05). The same below.
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Fig. 4 Different quantity of reed tubes in different area
A. B.
C.

A. Quantity of reed tubes in four areas; B. Quantity of reed tubes in apple orchard habitat and surrounding habitat;
C. Quantity of reed tubes in central area and edge area.
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Fig. 5 Different quantity of building nests in different area
A-C.3 D.

E. F.
A-C. Different quantity of building nests in different area in the three surveys; D. Total quantity
of building nests in four areas; E. Different survey results in apple orchard habitat and wild farmland habitat;
F. Different survey results in central area and edge area.
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