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Abstract [Objectives] To describe the distribution patterns and diversity of bumblebees in Yunnan province. [Methods] We
studied a sample of 5 655 bumblebee specimens of 35 species collected throughout Yunnan province between 2009 and 2018.
Regional divisions and species richness were analyzed by comparing species composition and the number of the species
present within grid cells of 0.5° longitude x 0.5° latitude, and species abundance was quantified as the number of individuals
per species. [Results] The bumblebee fauna of Yunnan can be divided into two regions, the Yunnan plateau () and the
Hengduan mountains (). The Yunnan plateau region can be further subdivided into five smaller subregions, which include
the western to central part of the subtropical mid-mountain canyon community (1), the south tropical low-mountain valley
community ( 2), the southeast subtropical karst mountain river valley community (  3), the eastern subtropical plateau basin

community ( 4) and the northeastern subtropical mid-mountain river valley community ( 5). Similarly, the Hengduan
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mountain region can also be subdivided into three smaller subregions, which include the western subtropical alpine canyon
community (1), the middle temperate alpine canyon community ( 2) and the northwestern, high, cold alpine, meadow
community ( 3). Bumblebee species richness in these eight communities can be ranked in descending order; 3, 3, 2,
1, 5, 4 1 and 2. The highest richness (18 bumblebee species) was found in grid cell (27.00°-27.50°N,
99.50°-100.00°E) in the Hengduan mountain region. Two species, Bombus friseanus and B. breviceps, were highly abundant,
comprising almost 50% of all specimens collected. Conversely, some species, including B. chinensis, B. richardsiellus and B.
bellardii, were very rare. [Conclusion] Distinct distribution patterns of bumblebees in Yunnan probably reflect differences in
topography and climate. Two species, B. friseanus and B. breviceps, were relatively common, but several species were very
rare. Further research should be conducted to ensure the conservation of rare species.
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Table 1 The bumblebees of Yunnan in this study

Regional distribution

Subgenus Species N;Ig}i)\ird?l;t:le 1 2 3 4 5 1 2 3
Bombus breviceps Smith, 1852 720
Alpigenobombus Bombus genalis Friese, 1918 12
Bombus grahami (Frison, 1933) 21
Bombus nobilis Friese, 1905 34
Bombus ignitus Smith, 1869 49
Bombus Bombus longipennis Friese, 1918 21
Bombus bicoloratus Smith, 1879 33
Megabombus Bombus malaisei (Skorikov, 1937) 240
Bombus montivagus Smith, 1878 320
Bombus religiosus (Frison, 1935) 5
Bombus securus (Frison, 1935) 78
Bombus trifasciatus Smith, 1852 30
Bombus eximius Smith, 1852 9
Melanobombus Bombus festivus Smith, 1861 466
Bombus friseanus Skorikov, 1933 2015
Bombus ladakhensis Richards, 1928 54
Bombus richardsiellus (Tkalct, 1968) 2
Bombus rufofasciatus Smith, 1852 84
Bombus funerarius Smith, 1852 126
Crientalibombus Bombus haemorrhoidalis Smith, 1852 108
Bombus bellardii (Gribodo, 1892) 3
Psithyrus Bombus cornutus (Frison, 1933) 30
Bombus chinensis (Morawitz, 1890) 1
Bombus avanus (Skorikov, 1938) 391
Pyrobombus Bombus flavescens Smith, 1852 186
Bombus hypnorum (Linnaeus, 1758) 32
Bombus infirmus (Tkalct, 1968) 11
Bombus infrequens (Tkalct, 1989) 18
Bombus lemniscatus Skorikov, 1912 32
Bombus lepidus Skorikov, 1912 242
Bombus luteipes Richards, 1934 14
Bombus picipes Richards, 1934 17
Bombus imitator Pittioni, 1949 40
Thoracobombus Bombus impetuosus Smith, 1871 156
Bombus remotus (Tkalct, 1968) 55
Total 35 5655 13 3 19 12 12 9 15 20
1-5 +
and indicate the biogeographic regions of bumblebees of Yunnan, 1-5 indicates the subregions. + indicates

distribution in this region. The same below.
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Fig. 1 The clustering analysis of geographical
distribution of bumblebees in Yunnan based on the
species composition within the grid cells of
0.5° longitude x0.5° latitude
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Fig. 2 Geographical division of bumblebees of Yunnan
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Table 2 Natural characteristics of the 8 geographical regions of bumblebees of Yunnan

Regions Subregions

Natural description of the regions

1 N 26.00° N 22.50° N 27.50°
102.50°

2 N 23.00°

3 E 101.50° N 25.00°

4 E 102.50° N 25.00° N 27.50°

5 N 27.50°

1 N 25.50° N 28.50° E 99.00°

2 N 25.50° N 27.00° E 99.00° E 100.75°

3 N 27.00° N 29.50° E 99.00° E 100.00°
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Red colours indicate the number of species within grid
cells of 0.5° longitude x0.5° latitude, ranging from the
highest value (18 species/cell) in dark red and the
lowest value (1 species/cell) in light red.
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