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> Beekeeping management system

[
» Related laws and regulations
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Beekeeping management system
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Bee-keeping and diseases survelliance system
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Domestic and international trade
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Provincial bee management/
extention stations

» Heilongjiang provincial bee and silk worm
management centre

» Liaoning provincial Honeybee breeding farm

» Shanxi Jinzhong Honeybee Breeding Farm

» Guangxi Beekeeping technical guidance Station
» Xinjiang Beekeeping technical guidance Station

» Beijing silk worm and Beekeeping technical
guidance Station

» Sichuan provincial Bee management station

» Livestock Improvement station, Yunnan Provincial
Bureau of Agriculture

» Gansu provincial Bee Technology Extention
Station

Apicultural Research Institute

» Apiculture Research Institute, Chinese Academy of
Agricultural Sciences

» lilin Province Institute of Apicultural Science

» Bee Research Institute, Mudanjiang Branch, Heilongjiang
Academy of Agricultural Sciences

» Silk worm and Honeybee Research Institute, Yunnan
Academy of Agricultural Sciences

» Jiangxi Province Institute of Apicultural Science

» Insect Institute of Research, Guangdong Academy of
Agricultural Sciences

» Plant protection Institute, Hainan Academy of Tropical
Agricultural Sciences

> Plant protection Institute, Tibet Academy of Agricultural
Sciences

» Honeybee Research Institute, Chongging Academy of Animal
Sciences

» Institute of Animal Sciences, Chinese Academy of
Agricultural Sciences
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' Universities with Bee Sciences Education / Research

» College of Animal Sciences, Fujian agriculture and Forestry
University (College of bee Science)

» College of animal science and technology, Yunnan Agricultural
University

> Institute of bee and silkworm Research, School of animal
science and technology, Zhejiang University

» Institute of bee Research, College of animal science and
technology, Jiangxi Agricultural University

» College of animal science and technology, Shanxi Agricultural
University

» School of animal science and technology, Yangzhou University

» School of science and technology, Shandong Agricultural
University

» College of resources and environment, Henan University of
science and technology

» College of life sciences, Chongqing Normal University

» College of plant protection, Anhui Agricultural University
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Disease surveillance system
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1.Proactive risk assessment
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Section of bee disease prevention and control, China Agricultural Research System (Honeybee)

> Surveillance
» Diagnose disease agent
> Risk assessment of the diseases
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2. Cases reports & Disease Control Technique Supports

> Bee owner reports the cases of disease in apiary to the local Technique Extention Center
which managed bee keeping or industry in local government. The owner might be beekeepers
or companies.

» Then the Technique Extention Center will diagnose the diseases or disasters firstly by clinical
inspection and might give suggestion to the apiary if they can diagnose cor_rgM

> If can not identify the cause of the dan?ages normally they will invite some Iabﬁ.such eiilAR
CAASr some univeggsities which have the ab|i|ty to detelt the p&thogens @urat y by
sen the samples to them or inspecting in sites dir tel)‘ |

> If a ne Ing disease I|sted in OIE Code was conflrmed.the result will be re ted o the
local co Nt authority for bee disease/animal diseases. The strict programme’wi
started accordingly. Normally, the competent authority for animals, the husbandry unit will
work together to assess the risk of the disease.
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Related laws and regulations



» Related laws and regulations
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» Animal Husbandry Law of the People's Republic of China (2005)

» Animal Epidemic Prevention Law of the People’s Republic China (2021)

> Law of the People’s Republic of China on the Entry and Exit Animal and Plant Quarantine

> Lists A, B and C Diseases(Notice of the Ministry of Agriculture of People's Republic of China No. 96)

> List of Inspection and Quarantine(General Administration of Custo éhe P.R.China)
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The official bee disease diagnostic/testing agencies
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> The Lab in local veterinary surveillance
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suggestion to prevent and control the
damages from bee diseases.
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. Bee disease situation in China




Notifiable bee diseases in China

Parasite: Varroa destructor, Tropilaelaps mercedeSég,;ﬁ'osema, wax moth
= P o

Viruses: deformed wifig V|ruses chrqnic bee paraly5|s virus, Israel acute paralysis virus, sacbrood disease

> - ’ Bl
ingal disease: chalk brood dlseélse' [ B L

’

ial disease: European/Amerlcan foulbrood dlw
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Varroa destructor
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Varroa mites (Varroa destructor)

Control Apistan, ApiGuard, Formic acid, Organic acid, Sublimed sulfur

Amitraz

Fluvalinate

IEZE

Cyano-(3-phenoxyphenyl)methyl N-[2-chloro-4-(trifluoromethyl)phenyl]-D-valinate;
(RS)-alpha-Cyano-3-phenoxybenzyl N-(2-chloro-a,a,a-trifluoro-p-tolyl)-D-valinate
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Tropilaelaps mercedesae
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Fig 2 Distribution of Tropilaelaps mercedesae in China
(Linsheng Yu, 2015)

Fig 1 Infection and infectious status of Tropilaelaps mercedesae
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We collected honeybee samples with typical symptoms of viral diseases from 2008 to 2020, and detected seven honeybee
viruses by using RT-PCR with specific primers (Figure 1A and 1B). In 492 samples, The positive results of the seven viruses
were as follows: LSV (380), BQCV (336), SBV (294), DWV (281), IAPV (228), CBPV (110), ABPV (18)
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Figure 1

a) A. cerana - -
- : revalence of deformed wing virus
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\ Apiary-level DWV-A prevalence in A. cerana and A. mellifera across seasons; Sample sizes indicate the

number of apiaries per site per species (Npiaries = 85, Npives = 167). Both host species and season affect
prevalence, with prevalence significantly higher in autumn than in spring and summer, and in winter
than in summer.
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10gen DWV in Chinese
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a) Bayesian trees
o
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srally important, both as pollinators and by providing products such as honey.
:keeping is at risk through factors of global change such as habitat loss, as well
finfectious diseases. In China and other parts of Asia, beekeepers rely both on
ion-native Apis mellifera, putting bee populations at particular risk of disease
10st pathogens. Indeed, two important honey bee parasites have emerged
ees, the mite Varroa destructor and the microsporidian Nosema ceranae. As V.
ree diseases, we investigated whether another key bee pathogen, Deformed
also have originated in East Asian honey bee populations. We use a large-scale
‘ iChina to investigate the prevalence and lity of DWV in ged A.
:olonies, showing that DWV-A prevalence was higher in A. mellifera, with
ilence in autumn and winter. Using phylogenetic and population genetic

Sampling locations; A. mellifera sites are indicated in red, A. cerana in black and sites where both A, atwhile China and East Asian DWV isolates show comparatively high levels of
bee populations are not a source for the current global DWV epidemic.

mellifera and A. cerana were collected are indicated in blue.
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Pathogens In A.cerana-

1000 0 1000 Kilometers
I e —

Figure 1. Sampling locations in China. See Table 2 for collection details of location.
doi:10.1371/journal.pone.0047955.g001
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The Prevalence of Parasites and Pathogens in Asian
Honeybees Apis cerana in China

Jilian Li", Haoran Qin', Jie Wu', Ben M. Sadd>, Xiuhong Wang’, Jay D. Evans?, Wenjun Peng'*,
Yanping Chen?*

1Key Laboratory of Pollinating Insect Biology of the Ministry of Agriculture, Institute of Apicultural Research, Chinese Academy of Agricultural Science, Beijing, China,
2United States Department of Agriculture (USDA) - Agricultural Research Service (ARS) Bee Research Laboratory, Beltsville, Maryland, United States of America,
3 Experimental Ecology, Institute of Integrative Biology, ETH Zirich Universitatstrasse, Zarich, Switzerland

Abstract

Pathogens and parasites represent significant threats to the health and well-being of honeybee species that are key
pollinators of agricultural crops and flowers worldwide. We conducted a nationwide survey to determine the occurrence
and prevalence of pathogens and parasites in Asian honeybees, Apis cerana, in China. Our study provides evidence of
infections of A. cerana by pathogenic Deformed wing virus (DWV), Black queen cell virus (BQCV), Nosema ceranae, and C.
bombi species that have been linked to population declines of European honeybees, A. mellifera, and bumble bees.
However, the prevalence of DWV, a virus that causes widespread infection in A. mellifera, was low, arguably a result of the
greater ability of A. cerana to resist the ectoprasitic mite Varroa destructor, an efficient vector of DWV. Analyses of microbial
communities from the A. cerana digestive tract showed that Nosema infection could have detrimental effects on the gut
microbiota. Workers infected by N. ceranae tended to have lower bacterial quantities, with these differences being
significant for the Bifidobacterium and Pasteurellaceae bacteria groups. The results of this nationwide screen show that
parasites and pathogens that have caused serious problems in European honeybees can be found in native honeybee
species kept in Asia. Environmental changes due to new agricultural practices and globalization may facilitate the spread of
pathogens into new geographic areas. The foraging behavior of pollinators that are in close geographic proximity likely
have played an important role in spreading of parasites and pathogens over to new hosts. Phylogenetic analyses provide
insights into the movement and population structure of these parasites, suggesting a bidirectional flow of parasites among
pollinators. The presence of these parasites and pathogens may have considerable implications for an observed population
decline of Asian honeybees.

Citation: Li J, Qin H, Wu J, Sadd BM, Wang X, et al. (2012) The Prevalence of Parasites and Pathogens in Asian Honeybees Apis cerana in China. PLoS ONE 7(11):
€47955. doi:10.1371/journal pone.0047955

Editor: Colin Dale, University of Utah, United States of America
Received July 10, 2012; Accepted ber 18, 2012; Published November 7, 2012

‘Copyright: © 2012 Li et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted

Nosema detection
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Nosema ceranae, the most common
microsporidium infecting Apis mellifera in the main
beekeeping regions of China since at least 2005

Qiang Wang, Pingli Dai, Ernesto Guzman-Novoa, Yanyan Wu, Chunsheng
Hou & Qingyun Diao
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American foulbrood disease
European foulbrood disease

| Diagnose: Control:

) > Clinical detection > Chinese herb medicine,
» PCR method » Biological agents,
\ » Antibiotics
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Chinese Sacbrood virus disease

Chinese Sacbrood virus disease
Recently, caused serious
problem to Apis cerana, in Asian
apiculture

Control:
» Chinese herb medicine
» Dbiological agents.

Diagnose:

» Clinical detection
» PCR method

» electron microscope
» Real time RT PCR
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Chalkbrood disease

Diagnose:
» Clinical detection
» PCR method

» Fugal culture in plates }
‘1 S o

. "

Cpntrol L e
> Chlnese herb me |ct1q '.; ]

Biological agents

hemicals '( -
\.‘ ;’*
» i \ ,.,-'}
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Other diseases

VVVVVYVYVYYYVY

Deformed wing virus
Chronic bee paralysis virus
Iserael acute paralysis virus
Acute bee paralysi virus
Black queen cell virus

Lake Sinai virus

Acaroid mites

Nosema

Hornet
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Bee diseases can be diagnosed/tested in China

» Varroa destructor
> Tropilaelaps mercedesae

» Nosema OIE recommended
» Wax moth method! L
» Deformed wing viruses ~

. . e
» Chronic bee paralysis virus . ' 3
> Israel acute paralysis virus wELe |

» Sacbrood disease(totally more than 8 viruses can be dlagnosec!l Py‘PCR) l
» Chalk brood disease |

» Bacterial diseases(by PCR method and clinig@diagnose)

9
- . \ M

>y

......................... s
the other agents which related to the bee dis ses. o J. o
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Achievement and challenge
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Bee colonies

Froduction of Beehives in World + (Total)

1884 - 2007
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Bee products
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» Royal jelly production 45,000 ton / year
» Honey production 540,000 ton/ year
» Bee pollen production 4500 ton / year
» Propolis production 5000 ton/ year
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> Chal IengeS We have established bee disease diagnose

A system and surveillance system, which
> - - successfully prevent and control the
d J » New emerging diseases of bees damages of bee diseases, including the
' OIE listed and the other bee diseases in
il China.
» Pesticides
e -

; » : -

Future: g g g~ DS

» ¢+ | » l "''-

n line diagnose and detectlc!h tlecr'ﬂq'Ues, conijed with the disease surveillance
hniques, is the most important measure for prevention and elimination to the
tion and infectious agents in.China. fﬁ,
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/ All over China, people who CARE ABOUT BEES are acting !
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FOR BEE HEALTH,

WE TOGETHER!
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