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Table 1. Number of bumblebee specimens examined in this study in three deposits

Location B. bicoloratus B. eximius B. flavescens B. trifasciatus Total
TNDARES 49 68 117 73 307
NMNS 17 24 44 119 204
TFRI 11 14 15 24 64
Total 77 106 176 216 575

K- UEREETFARIREEN A TABRE TESFRER (n=46)
Table 2. Emergence of males and females reared artificially from field foundresses of four bumblebee (n = 46)

Colony development stage

Species Foundress First brood Second and third Laboratory-reared
Drones
queens workers brood workers queens
B. bicoloratus ] ] ] ] X
B. eximius [ U U U ]
B. flavescens ] ] X X X
B. trifasciatus ] ] X X X

[]emerged x failed

K= UiERE R B EMEMERERR - RERIERZ HEBHNMTZH

Table 3. Parameters of analysis of covariance (ANCOVA) controlled by caste, head width, and gaster width of four

bumblebees

F value in HW F value in GW F value in Caste F value in

Species R? analysis of Type III SS Type III SS Type III SS
variance analysis analysis analysis

B. eximius 0.920 175.409 0.918 0.001 0.040

B. bicoloratus 0.823 60.410 0.995 0.168 0.005

B. flavescens 0.792 74.687 0.125 0.427 0.001

B. trifasciatus 0.749 52.741 0.172 0.927 0.013
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Fig. 1. Scatter diagram and regression lines of dry weight against the ratio of head width and gaster width in the
female caste of bumblebees, a: B. bicoloratus; b: B. eximius; c: B. flavescens; d: B. trifasciatus.
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Fig. 2. Scatter diagram of gaster width (GW) against the head width (HW) in the female castes of bumblebees, a: B.
eximius and B. flavescens; b: B. bicoloratus and B. trifasciatus.
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Fig. 3. Monthly distribution of the collection number of sex and female caste of bumblebees in the lowland (0-1K,
0-1,000 m) and mid-altitude (1K-2.5K, 1,000-2,500 m) areas, a: B. bicoloratus; b: B. eximius; c: B. flavescens;

d: B. trifasciatus.
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Table 4. Main flower (shown in code) visited by four bumblebees in three habitats during February and May in 2010

Species Southern lowland* Northern lowland* Mid-altitude areas®
B. bicoloratus BOR-TR ERI-RH ROS-PR
B. eximius BOR-TR ROS-PR
B. flavescens BOR-TR ROS-PR ROS-PR
B. trifasciatus RUB-OP

* Definition of titles representative counties and flower codes see in text.

#*O iR = BRRR RS RAR

Table 5. Number of specimens of four bumblebees in three habitats

Northern, eastern, and

Species Southern lowland* . Mid-altitude areas*
central lowlands*
B. bicoloratus 14 30 51
B. eximius 4 12 92
B. flavescens 10 15 151
B. trifasciatus 225
* Definition of titles representative counties see in text.
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A Study on the Size and Morphological Difference, Seasonal
Occurrence and Distribution Features of Four Bumblebees from
Taiwan (Hymenoptera, Apidae)
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ABSTRACT

The population characteristics, seasonal occurrence of colonies, and
distribution features of the common bumblebees, Bombus bicoloratus, B.
eximius, B. flavescens, and B. trifasciatus from Taiwan were studied. We
examined over 800 specimens from four deposits starting in the 1970s and from
additional data from field collections. Our results indicate that the four general
ecological features for these bumblebees are: (1) The effect of latitudinal
distribution differences within the same species seems not to be an important
factor. All four species have relatively large populations above 1,000 m in
altitude. (2) The slight morphological difference in female abdomen tends to be
a continuous variation in size between the queen and the worker caste. On the
contrary, the size variation is biased discontinuously. (3) The colony among the
four species seems not to be permanent development. Whether the queens
overwinter or not needs to be confirmed. (4) The species are distribution based
on the local flora and habitats. It seems that there is a partitioning of the
resources in selected flowering areas. The ecological features for the specific
species are: (1) B. bicoloratus tends to be a warmer weather adaptive species.
The size difference between the queens and the workers seems discontinuous.
(2) The foundress of B. eximius appears early in autumn. Colony development
attains on the plateau in the spring, and then the number of workers
diminishes in the field during the hot season. (3) The size differences between
the B. flavescens foundress and the B. eximius worker are slight, and the
occurrence of both species overlaps in the spring. The size difference between
the queens and the workers of B. flavescens seems to be continuous. Apparently
continuously size variation is a beneficial survival strategy for this species. (4)
B. trifasciatus tends to be a cooler weather adaptive species above 1,000 m in
altitude. The flower preference of this species tends to be more distinct
compared with the other species.

Key words: bumblebee, distribution feature, size and morphological
difference, seasonal occurrence, Taiwan
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