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Edaphicinfluence on population of thedigger bee Andrena camelliain
aKarst region in southeast Yunnan, China

XIE Zheng-Hua~~ CHEN Xiao-Ming

(Research Institute of Insect Resources, Chinese Academy of Forestry, Kunming 650224, China)

Abstract [Objectives] To investigate the influence of soil characteristics on population of digger bees Andrena camellia
Wu in a Karst region in Wenshan, Yunnan province. [Methods] We selected two types of tea-oil camellia orchards in Yichun,
Jiangxi province one type having good nesting soils (NS) for digger bees and another without good nesting soils (NNS). We
also selected two types of orchards in the Karst region of Wenshan, Yunnan, one type called peak cluster (PC) and another
called depression area (DA). Soil penetration resistance, bulk density, water content, temperature, soil particle size, nest
density, and visitor abundance, were measured in the four types of orchards. [Results] PC, DA and NNS had significantly
higher soil penetration resistance, bulk density and temperature, but significantly lower water content, than NS. No significant
differences in soil particle size between the four types of orchards were detected. PC, DA and NNS had significantly lower nest
densities and visitor abundance than NS orchards. Nest density was significantly, and positively, correlated with soil traits and
soil penetration resistance could be used as an indicator to determine whether soils were suitable nesting sites for digger bees.
We systematically measured the soil penetration resistance of all PC and DA orchards in the Karst region and found that these
soils were compacted, with values higher than the threshold (2.50 MPa) below which digger bees prefer to build their nests.
[Conclusion] The soils in the Karst region in Wenshan, Yunnan are not suitable nesting sites for digger bees, which may
have resulted in their decline in this region.
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Fig.1 The spatial distribution of nest density of digger bee Andrena camelliain a tea-oil
camellia orchard in Yichun, Jiangxi province

Xieetal. 2013a

The contour lines with numbers represent elevation. Nests of digger bees aggregate approximately in the centre of the
orchards, with surface soil having low penetration resistance, low bulk density, low soil temperature and high water content,
as well as with a long distance away from anthropogenic soil disturbance, such as human settlements (Xie et al., 2013a ).
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Tablel Person correlations of penetration resistance,
water content, bulk density and soil temperature
across the 20 sampled fields within Yichun,
Jiangxi and Wensha, Yunnan

Penetration Water Bulk
resistance content density
- 0.649%*
Water content
. 0.619** - (0.823***
Bulk density
) 0.810%** - 0.492* 0.612%*
Soil temperature
* P<0.05 ** P<0.01 ***P<0.001 The same
below.
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F2 AMMHASNTIEEE. AKkE. FF. BEMIIEBRLEMKM Kruskal-Wallis FFG 1645 R
Table2 Kruskal-Wallisrank testsfor penetration resistance, water content, bulk density,
temperature and particle size for the four types of orchards

P

Soil indicators Chi-squared value df P value

Penetration resistance 11.87 3 0.008%**

Water content 13.10 3 0.004%*

Bulk density 10.34 3 0.016*

Soil temperature 12.01 3 0.009%*
>20 mm Percentage of soil with particle size > 20 mm 6.23 3 0.110
20.0~2.00 mm Percentage of soil with particle size 20.0-2.00 mm 2.30 3 0.531
2.00~0.50 mm Percentage of soil with particle size 2.00-0.50 mm 1.23 3 0.750
0.50~0.25 mm Percentage of soil with particle size 0.50-0.25 mm 1.56 3 0.535
0.25~0.075 mm Percentage of soil with particle size 0.25-0.075 mm 3.26 3 0.244
0.075~0.05 mm Percentage of soil with particle size 0.075-0.05 mm 1.32 3 0.731
0.05~0.01 mm Percentage of soil with particle size 0.05-0.01 mm 1.48 3 0.560
0.01~0.005 mm Percentage of soil with particle size 0.01-0.005 mm 0.96 3 0.632
<0.005 mm Percentage of soil with particle size < 0.005 mm 2.82 3 0.471
<0.002 mm Percentage of soil with particle size < 0.002 mm 3.25 3 0.380
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Fig. 2 Nonparametric multiple comparison of soil traitsfor the four types of tea-oil
orchardsin Yichun, Jiangxi and Wenshan, Yunnan
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A. Penetration resistance; B. Bulk density; C.Temperature; D. Water content. NS: Nesting soil in Yichun, Jiangxi province;
NNS: None-nesting soil in Yichun, Jiangxi province; PC: Peak cluster, in Wenshan, Yunnan province; DA: Depression area in
Wenshan, Yunnan province. NS is set as the control for nonparametric multiple comparisons. Simultaneous 95% confidence
interval (CI) for coefficients without overlaying with zero indicates significant effects between control (here NS) and
treatments. Treatments are significantly higher than control if they are located between 0-1, whereas treatments are
significantly lower than control if they are located between - 1-0. The same below.
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Table3 Kruskal-Wallisrank test of nest density and
visit density for the four types of fields

P
Chi-squared value  df P value
. 13.92 3 0.003**
Nest density
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Fig. 3 Nonparametric multiple comparisons of nest density and visit density of digger bee Andrena camelliain
Yichun, Jiangxi province and and Wenshan, Yunnan province
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A. Nest density; B. Visit density.
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Fig. 5 Penetration resistance for the five tea-oil camellia orchardslocated at peak cluster (A-E) and the five
tea-oil camellia orchardslocated at depression area (F-J) in Wenshan, Yunnan province
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