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ABSTRACT

Bees are the most efficient pollinators among the beneficial insect groups, which help to increase
crop yields about 20-30%, even up to 50%. In addition, they have been used as biological
indicators to assess habitat quality. However, Vietnamese’s bee fauna hasn’t received much
attention from national and international scientists.

Cao Bang is located in the Northeastern part of Vietnam, near the border between Vietnam and
China. This is an area with a diversity of terrains, and with a humid tropical climate that facilitates
the development of many bee species. In this study, bee specimens were collected by aerial nets in
2015-2018, at three altitudinal zones (<500 m, 500-1000 m, >1000 m). The results showed that a
total of 41 species in 13 genera of 3 families (Apidae, Halictidae and Megachilidae) belonging to
superfamily Apoidea were recorded. Among them, Apidae was the most diverse family with the
highest number of species. Bees were collected mainly at altitudinal zone 500-1000 m and rarely
occurred at altitudinal zone above 1000 m. Bombus flavescens Smith was the most common
species and particularly prefer flower of Elsholtzia ciliate (Thunb.) Hyland. The results of the
study contribute important data on the species composition and distribution at different altitudinal
zones in Cao Bang province, which is the basis for subsequent studies on biology, ecology, and

especially their conservation.
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INTRODUCTION

The superfamily Apoidea is one of the most
diverse and abundant groups in the
hymenopteran insect. It is estimated that there
are more than 20,000 bee species belonging to
7 families (Andrenidae, Apidae, Colletidae,
Halictidae, Melettidae, Megachilidae and
Stenotritidae) worldwide. They are distributed
and adapted to a variety of habitat types in the
world [1], [7].

Bees are effective pollinators for many
flowering plants. In particular, in the plants
pollinated by bees, yields of fruit and seed
crops increased significantly about 20-30%,
even up to 50%. The use of bees to pollinate
plants with the aim of increasing crop yields
has been widely applied in the temperate
countries, such as Europe and America. In
contrast, in the tropic contries including
Vietnam, this issue is less interested.

Cao Bang is located in the Northeastern part
of Vietnam, one of the areas with high
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potential biodiversity. The terrain in this area
is mainly limestone plateaus mixed with land
mountains, divided by many short streams
and narrow valleys, which create three
distinct areas, the eastern area is mostly
limestone mountains, many land mountains
mixed with limestone mountains in the
western area, and mainly land mountains in
the southwest area. The average altitude is
over 300 m, lowering from north to south and
from west to east. With diverse terrain
combined with a humid tropical climate, Cao
Bang is a suitable area for the development of
many flowering plants that attract many
insects, including bees. However, data on the
bee fauna in Cao Bang is extremely limited.
The previous studies in Cao Bang province
only focused on species of the family Apidae
but not the other remaining families [8], [9].

To have more knowledge for understanding
the bee fauna in Cao Bang province, we
conducted this study to clarify the species
composition and distribution of bees at
different altitudinal zones. The results of this
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study are the basis for further studies of this group on biology, ecology as well as their
biodiversity and conservation.
Table 1. Bee species composition and distribution at different altitudinal zones in Cao Bang province

No. Scientific name Altitudinal zones
<500 m 500-1000 m > 1000 m

Family Apidae
1 Amegilla himalajensis (Radoszkowski, 1882) - + -
2 Amegilla zonata (Linnaeus, 1758) + + -
3 Amegilla sp. + - -
4 Apis cerana Fabricius, 1793 + + +
5 Apis dorsata Fabricius, 1793 - + -
6 Apis laborisa Smith, 1871 - + -
7 Bombus campestris (Panzer, 1801) - - +
8 Bombus eximius Smith, 1852 - - +
9 Bombus flavescens Smith, 1852 - - +
10 Bombus sp. - + +
11 Ceratina sp.1 - + -
12 Ceratina sp.2 + - -
13 Thyreus himalayensis (Radoszkowski, 1893) - + -
14 Thyreus centrimacula (Radoszkowski, 1893) - + -
15 Xylocopa bryorum (Fabricius, 1775) - + -
16 Xylocopa dejeanii Lepeletier, 1841 - + -
17 Xylocopa latipes (Drury, 1773) - + -
18 Xylocopa ruficornis Fabricius, 1804 - + -
19 Xylocopa tenuiscapa Westwood, 1840 - + -
20 Xylocopa sp. + - -
Family Halictidae
21 Homalictus sp. - + -
22 Lipotriches sp. + - -
23*  Nomia curvipes (Fabricius, 1793) + - -
24*  Nomia incerta Gribodo, 1894 + - -
25*  Nomia iridescens Smith, 1857 + - -
26*  Nomia rustica Smith, 1853 + - -
27*  Nomia terminata Smith, 1875 - - +
28*  Nomia thoracica Smith, 1875 + - -
29 Nomia sp.1 + - -
30 Nomia sp.2 + -
31 Nomioides sp. - + -
32 Sphecodes sp. - + -
Family Megachilidae
33**  Megachile carbonaria Smith, 1853 - + -
34*  Megachile fluvovestita Smith, 1853 - + -
35 Megachile sp.1 - + -
36 Megachile sp.2 - - +
37 Megachile sp.3 - - +
38 Megachile sp.4 - + -
39 Megachile sp.5 - + -
40 Coelioxys sp.1 - + -

41  Coelioxys sp.2 - + -

Notes: * newly recorded spcies for Cao Bang province; ** newly recorded species for Vietnam, +/-
present/absent.
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MATERIALS AND METHODS
Collecting methods

The survey was conducted at three different
altitudinal zones in Phia Den Commune (Phia
Oac National Park, > 1000 m), Thanh Cong
Commune (500-1000 m) and Tam Kim
Commune (< 500 m) in 2015-2018. Aerial
nets consist of three elements, the handles
(lengths about 2-6 m), the hoop (diameter
about 30-40 cm) and the bag were used to
collect bee specimens [10]. The material
examined in the present study is deposited in the
collection of the Institute of Ecology and
Biological Resources (IEBR), Hanoi, Vietnam.

Indentification methods

The identification based on the following
references: Ascher and Pickering (2018) [1],
Bigham (1897) [2], Lieftinck (1962) [6],
Michener (2007) [7], Warrit et al. (2012) [11].

RESULTS AND DISCUSSIONS
Bee species composition in Cao Bang province

A total of 176 individuals of 41 species in 13
genera belonging to 3 families (Apidae,
Halictidae and Megachilidae) at three
different altitudinal zones were recorded in
Cao Bang province (Table 1).

Megachile carbonaria is a new record for the
Vietnamese fauna. In the world, this species
has only been found in the Punjab province of
India (Ascher and Pickering, 2018 [1]). One
species of the genus Megachile (M.
fluvovestita) and six species of the genus

Nomia (N. curvipes, N. incerta, N. iridescens,
N. rustica, N. terminata and N. thoracica)
were recorded in Cao Bang province for the
first time (Table 1). Bombus flavescens, the
most common species with 68 individuals
was collected during the study time.
Especially, this species was attracted by the
flower of Elsholtzia ciliate (Thunb.) Hyland
which was distributed above 1000 m in Phia
Oac National Park.

Figure 1. Habitus of newly records species,
habitus and habitat of common species.

a. Megachile carbonirata Smith; b. Megachile
fluvovestita Smith; c. Bombus flavences Smith; d.
Elsholtzia ciliate (Thunb.) Hyland
Distribution of bee species at different

altitudinal zones

16 | Species number
14
12
10
8
6
4
2
Family Apidae Family Halictidae Family Megachilidae
m<500m 5 8 0
® 500-1000m 14 3 7
>1000m 5 1 2

Figure 2. Distribution of bee speies at three altitudinal zones
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Among 20 species of family Apidae, the
highest number of species (14 species) was
distributed at 500-1000 m, and the number of
species distributed at altitude below 500 m
and above 1000 m was equal (5 species).
Particularly, Apis cerana was recorded at all
three altitudinal zones. Amegilla zonata was
recorded from altitude of 0-1000 m and was
not found at altitude above 1000 m at the
study sites.

Unlike species of family Apidae, the species
of family Halictidae were occurred mainly at
altitude below 500 m (8 species), followed by
500-1000 m (3 species), and Nomia terminata
was only collected at altitude above 1000 m.
Among 9 recorded species in the family
Megachilidae, 7 species were recorded at
500-1000 m, 2 specie s were occurred at
above 1000 m and none of them was found at
below 500 m (Figure 2).

Figure 3. Habitus of bee species at each altitude
zone, (a, b: <500 m; ¢, d: 500-1000 m; e, f: >1000
m). a. Nomia iridescens Smith, b. Nomia thoracica
Smith, c. Amegilla himalajensis (Radoszkowski),
d. Nomioides sp., e. Bombus eximius Smith, f.
Nomia terminata Smith.

Thirty eight species were only recorded at one
of three survey altitude zones. Of these, 11
species were only found at altitude below 500
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m, 21 species at 500-1000 m and 6 species at
above 1000 m (Figure 3).

The results show that bee species in different
families have different distribution ranges.
And generally, bee species were mainly
recorded at altitude of 500-1000 m, then at
below 500 m and fewest at altitude above
1000 m.

CONCLUSION

A total of 41 species in 13 genera of 3
families (Apidae, Halictidae and
Megachilidae) belonging to the superfamily
Apoidea were recorded in Cao Bang
province. Apidae was the most diverse family
with the highest number of species, followed
by family Halictidae and family Megachilidae
with the lowest one.

Megachile carborinata was newly recorded
for Vietnamese fauna, six species of Nomia
and Megachile fluvostista were recorded for
Cao Bang province for the first time.

Bombus flavescens Smith was the most
common species and attrated by the flower of
Elsholtzia ciliate (Thunb.) Hyland.

Bees were mainly collected at altitudinal zone
500-1000m, followed by at altitudinal zone
below 500m and rarely collected at altitudinal
zone above 1000m.
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KHAO SAT VE THANH PHAN VA SU PHAN BO o )
CUA CAC LOAI ONG MAT (HYMENOPTERA: APOIDEA) O TINH CAO BANG

Tran Thi Ngat", Nguyén Thi Phwong Lién

Vién Sinh thai va Tai nguyén sinh vdt - Vién Han lam Khoa hoc va Cong nghé Viét Nam

Ong mat 1a tac nhan thy phin dem lai hiéu qua kinh té nhét trong nhém cén tring c6 ich, giup
nang suét cdy trong tang 20-30%, tham chi 1én t&i 50%. Ngoai ra, chiing con duge sir dung nhu chi
thi sinh hoc dé danh gia chét lwong moi truong séng. Tuy nhién, khu hé ong mat ¢ Viét Nam lai
chua nhan duoc nhidu sy quan tAm tir cac nha khoa hoc trong va ngoai nudc.

Dia hinh Cao Béng kha da dang, két hop v6i nén khi hau nhiét doi 4m 1a didu kién thuan loi cho su
phét trién ciia nhiéu loai ong mat. Cac mau ong duoc thu thap bang phuong phap vot ludi trong
cac nim 2015-2018 ¢ 3 dai do cao (dudi 500 m, 500-1000 m va trén 1000 m). Két qua ghi nhan 41
loai va 13 gidng cuia 3 ho (Apidae, Halictidae va Megachilidae) thudc lién ho Apoidea. Trong do,
ho Apidae da dang nhat vé s6 luong loai. Bombus flavescens Smith 1a loai phd bién nhat va dac
biét wa thich phin hoa cua loai Elsholtzia ciliate (Thunb.) Hyland. Céc loai ong mét thu thap duoc
chii yéu ¢ dai d6 cao 500-1000 m va it bat gip ¢ dai d6 cao trén 1000 m. Két qua déng gop nhiing
dan liéu quan trong vé thanh phan ciing nhu sy phan bd cua cac loai ong mat & cac do cao khac
nhau, 14 co s cho nhitng nghién ctru sau nay vé sinh hoc, sinh théi ciing nhu sy da dang sinh hoc

dic biét 1a van dé bao ton chung.

Twr khéa: Apoidea, thanh phdn, phan bé, do cao, Cao Bcing
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