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ABSTRACT

Aims. Apoidea insects are crucial biological resources, providing bee products for humans and pollination services for
ecosystems etc. However, global Apoidea resources are declining, highlighting the urgent need for monitoring and
conservation efforts. Despite the availability of various methods to survey and monitor Apoidea diversity, there remains
uncertainty regarding the most appropriate method and the taxa they effectively monitor.

Methods: The study site is located at Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences where
biodiversity is high. Three methods commonly used for Apoidae monitoring were employed: transects, Malaise traps,
and pan traps. The richness and abundances of Apoidae were recorded and the effectiveness was compared to determine
the best monitoring approach.

Results: Through one-year systematic monitoring, a total of 14,896 Apoidea insects were collected, including Apidae,
Halictidae, Megachilidae, Colletidae, Sphecidae, Crabronidae, and Ampulicidae, which belonged to 7 families, 54
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genera, and 345 species. The rarefaction curve showed adequate sampling coverage for all three methods, and there
were differences in the major taxa collected. The transects collected 6 families, 33 genera, and 133 species, of which
Apidae, Megachilidae, and Halictidae had high diversity, including 3 dominant species and 44 rare species. The Malaise
traps collected 7 families, 50 genera, and 260 species, of which Crabronidae, Megachilidae, and Halictidae had high
diversity, including 6 dominant species and 130 rare species. The pan traps collected 6 families, 29 genera, and 122
species, of which the diversity of Crabronidac was high, but Apidac had the most individuals, including 6 dominant
species and 49 rare species.

Conclusion: The results demonstrate that different methods are effective for monitoring different Apoidea taxa and
species. Combing multiple methods enhances the detection of Apoidea diversity. This study provides valuable
methodological options for surveying Apoidea species and population monitoring, and also offer baseline data for the

o [ %71

effective conservation of Apoidea resources.

Key words: Apoidea insects; transects; Malaise traps; pan traps; biodiversity monitoring

HIEAE ek B EER AR —, AMY
RNEFRME T IeE . ek RIS (T T,
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1989; Basset et al, 2003). 3 #Lv7 2 Jlik — P 45 1
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Fig. 1 Sample coverages of Apoidea insects monitored by
transects, Malaise traps, and pan traps
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Fig. 2 The percentages of species and individuals of Apoidea
insects monitored by transects, Malaise traps, and pan traps
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B/ 8 o R, HUR DU 2 () B 7% Shannon 2 #F
PEFREOCR Iy DI ig Rl > gkt > BRigg >
Ji ke Rt > s E R > JelgFl; SimpsonZ Ff
PEAR R Ry UIntigRt > FRiER > Higg >
J7kVetERE > o EgRk > YRR, w LI ik
#JShannonZ £ 14 F1Simpson 2 FE M B =1, Ve gt
(B . FH ok IRPVE MR 2 7R}, PRl =S B e
(27 ke R}, HAd koS B igRE, iR, )
e RL . R e R, DR R
I 3 ) B Y% Shannon 2 AE MR R BUE R N 73k
TRt > Uirtigkt > BRIgRL > iR > Rk
R > JeigRt > &R Simpson 2 AR
B JrkRERE > UInhigRL > BRIERL > ik
TRt > ikt > R > s EERL wTILTT
3k Ve i F} ) Shannon 2 F£ 14 FSimpson 2 #1415

®1 R DRERMERREZSNVEZSMERIFESHM(THE + RER)

Table 1 Diversity indices of Apoidea insects monitored by transects, Malaise traps, and pan traps (mean + SE)
vk 4 YWk EE ShannonZ F¢ P4 45 %i SimpsonZ FE P 46 $i
Monitoring method Family Species richness Shannon diversity index Simpson diversity index
FELR Je%FR} Sphecidae 8+0.20 1.93+0.15 0.80+0.11
Transects 77 3LVRI&F} Crabronidae 9+0.71 4.88+0.38 4.14+0.48
I3 4R} Colletidae 5+0.39 3.25+0.31 2.50+0.32
F#i%Fl Halictidae 30+ 15.62 13.32+0.73 8.92+0.60
)4 Megachilidae 39+11.24 19.81 +0.92 14.39 +0.70
HigRl Apidae 49+ 1.83 13.99+0.16 8.69+0.12
e (R M i Je%FR} Sphecidae 8+2.36 5.72+0.82 4.74+0.76
Malaise traps REIRL Ampulicidac 19+6.71 8.28+0.32 8.76 +0.20
J73k¥RIEL Crabronidae 138 +£19.27 29.94 +0.83 14.35+0.70
&R Colletidae 1+ 0.00 1.00 + 0.00 1.00 + 0.00
F¥i%Al Halictidae 35+4.18 16.86 +0.97 8.87+0.77
Y)H-#45F Megachilidae 29+7.15 20.22 +2.50 13.92+2.83
IR Apidae 31+8.76 8.89 +0.37 5.50 +0.26
Ak JelERl Sphecidae 5+2.59 3.45+0.86 1.50 £ 0.07
Pan traps RIS R Ampulicidac 24 +10.57 12.08 +0.35 6.57+0.26
773 Ye#Fl Crabronidae 60+ 26.01 28.56 + 1.88 18.47 + 1.54
k%Rl Halictidae 12 +4.06 538+0.53 3.60 +0.38
Y)H-#45F Megachilidae 4+145 0.80+0.10 0.52+0.02
IR Apidae 17 £ 8.90 5.15+0.31 3.24+0.19
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(Carinostigmus iwatai )1 — Ff°5 55 A% Jfe 1 (Psenul us
sp. D)2, B RHR 3 FEHRECR0.25, 2k
fik B % (Lasioglossum vegans) e It # Fl; 2 iR

150 - EAEEFh Dominant species

O% LA Common species

- O A7 Rare species

:

£ 100

8

5

a

w2
& 501

&

EY

0 ! . I
LRI IR R R B
Transects Malaise traps Pan traps
77 Methods

E3 #&E. DREMZERREZENNZE DR ERMN
B, BRFFAEE

Fig. 3 Dominant, common and rare species of Apoidea
insects monitored by transects, Malaise traps, and pan traps
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