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Abstract ; Insects are one of the most abundant species on earth and play very important roles in biodiversity in terms of
individuals, biomass, species number, and genes. However, insect groups are currently under serious threat from factors
such as habitat loss, global climate change and human activities. Although natural protected areas centering on national
parks have played a prominent role in protecting many vertebrate species from anthropogenic threats, the importance of
insect diversity and its ecological functions has rarely been widely considered in the development of conservation and
management strategies in natural protected areas at large spatial scales in the past. At present, our natural protected land
system has made remarkable development, but it is urgent to establish a standardized monitoring technology system for insect

groups in China’s natural protected areas system. Solitary bees and wasps, because of multiple ecological functions, become
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the typical species for priority monitoring, evaluation, protection and utilization in natural protected areas. This insect
groups are as the indicator species for ecosystem health assessment and also play the important roles in the food chain and
food web, and promotes nutrient circulation and energy flow. And they play the important ecosystem functions in plant
pollination, seed dispersal, population regulation, pest control or as food for other animals. Trap-nesting technology is a
human-placed tool made of materials such as empty plant stems for sample collection and survey of solitary bees and wasps.
This technology system can attract solitary bees and wasps to build a nest, store food, lay eggs and breed offspring, and
obtain a large number of biological samples and information of these insects and their food, parasitism and predator from the
nest tubes. Based on the literature research and practical field experience of continuous years, this study proposed the trap-
nesting monitoring protocol of solitary bees and wasps in protected areas for the first time. Further, this study used the trap-
nesting technology to monitor and assess the diversity of solitary bees and wasps in Chebaling National Nature Reserve of
Guangdong Province, China. The results show that the trap-nesting technology combined with morphological classification
and DNA barcoding technology provides a scientific method for the investigation, monitoring and evaluation of the diversity
of solitary bees and wasps, and is expected to provide a standardized technical specification for the monitoring of insect

diversity and function in natural protected areas centering on national parks in China.
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Fig.1 Framework to monitor and assess species diversity of solitary bees and wasps by trap-nesting technology in protected areas

M) 2 A . B A S BPAM B S SR SRR I SRR SRR A (18T 1) .
2.4 B ESEARE
ARG OIS R 5 248 B AR 1 U8 A s | U SRR A SR BR A
(1) VAR < 30 S BB R AT s v AL R R 710 A8 B, BB 40 355 S48 I DN A 02 15 2L LA R, Ll
WCRR g FID) BRI USSR R 2RI AR s R R P A WS R MIR ST
(2) M5B A P A REAT S EIE AR5 B, RIS 3T 4 SR8 AR BEA T FA 55 IR R Bl T
(3) SARIRA B AR BATIE A0 e M I, T TR A A ARRAS EIRAT
(4) BAE 531 DNA ZU00  SLRBRASIE 1] LARDRASUE A% 731 DNA ZRIE 05 (9 Wy b S 5 R b 2R Geask A 7y
Wrdk . BRI 2 & 0 AF R AN SRR A B AR AT , ol T T RE 258 Bl 208 AR R 45

http ; //www.ecologica.cn/np



34 BRPHTT 45 BT N T EAT B9 AR DRAP M i 8 22 A P M 00 D7 32 55 2 5

2.5 PHTEIR STk

(1) PG TR
T e S HICAT A= My 1) Z2 A PP A B AR A5 b R K R v AT ANRb 18] B A = A W A1 BUR (18T 1,
%‘% 1) o

FEREACEJZ T GG ST SR R RE BE /AR 22 8 s FhE 2 (] o5 A 53 e 2 18] 23 A (A% B
AT AR PRGS04 s MRFRCR I TR 325 (A = 4F) o

T K2 0 AL RS D0k ZRENE A A R

ol ) ELAE 2 T < B R 18] RS [R50 A 15 25 ) A7 25

®1 ETAIEENEARPHBMBEENT S EEENTEIERETE

Table 1 Index and method to monitor and assess species diversity of solitary bees and wasps by trap-nesting technology in protected areas
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Fig.2 Assessment results of diversity for Vespoidea ( Eumeninae and Zethidae) monitored in Guangdong Chebaling National Nature Reserve

by trap-nesting technology

3.2 YRGS R
3.2.1 YFhga B PEAE

I 2 NI LR X 8] 3 4B 0] 3 AR R A, R WEINF 2 ae i i R B G % o AR G
B AR ARG | H A IR BT W | 55 G T R | 55 T A [RGB RN R IR (R 2)

http ; //www.ecologica.cn/np



34 BRPHTT 45 BT N T EAT B9 AR DRAP M i 8 22 A P M 00 D7 32 55 2 7

F2 ETAIEERRENRE/NRERRBARPRPEBH SRS (GUBRA KSR i a RMITHER

Table 2 Species inventory and assessment results of diversity for Vespoidea ( Eumeninae and Zethidae) monitored in Guangdong Chebaling

National Nature Reserve by trap-nesting technology
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