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Major mariculture producers by province



Major freshwater aquaculture producers by province



Major freshwater fish and crustacean species 

cultured in China
many species of carp

Tilapia (Oreochromis spp.)

Snakehead  (Channa argus）
largemouth catfish (Silurus meridionalis Chen)

Rice field eel (Monopterus albus)

largemouth bass (Micropterus salmoides)

Chinese mitten crab( Eriocheir sinensis)

Pacific white shrimp（ Litopenaeus vannamei ）
Red swamp crayfish(Procambarus clarkii)



Mariculture 
Large yellow croaker （Larimichthys crocea）
Turbot (Scophthalmus maximus)

Sea bass (Lateolabrax japonicus)

Grouper fish (Epinephelus spp.）
Red drum (Sciaenops ocellatus)

Pacific white shrimp（Litopenaeus vannamei ）
Swimming crab ( Portunus trituberculatus)

mud crab(Scylla paramamosain)

Giant tiger prawn (Penaeus monodon)

Chinese white shrimp (Fenneropenaeus chinensis)



Pathogen Host of pathogen 

Aeromonas hydrophila Catfish, carp, trout, eel, sturgeon, tilapia and bass, etc.

Aeromonas salmonicida Salmon, trout, carp and catfish

Other motile Aeromonas species Carp, catfish, eel, sturgeon, tilapia, etc.

Edwardsiella ictaluri Catfish, yellow catfish

Edwardsiella tarda Turbot, flounder, carp, catfish, eel and tilapia

Flavobacterium columnare Carp, mandarin fish trout, tilapia , catfish and salmon

Citrobacter spp. Carp, sturgeon, crab, crayfish, softshell turtle,

Acinetobacter spp. sturgeons

Photobacterium spp. Sturgeon, sea bream, yellow catfish, sea bass, snakehead

Pseudomonas spp. Carp, catfish, eel, salmon

Vibrio spp. Most of the marine fish species, crayfish

Yersinia ruckeri Trout and salmon

List of major fish pathogenic Gram-negative bacteria in China



Pathogen Host of pathogen 

Lactococcus garvieae flounder, soft-shell turtle, crayfish 

Nocardia sp. Snakehead, large yellow croakers, seriola,  

largemouth bass, Trachinotus ovatus

Streptococcus agalactiae Tilapia, Grouper 

Streptococcus iniae Tilapia, sea bream, flounder, hybrid striped bass 

Streptococcus dysgalactiae Sturgeon 

Weissella sp. Trout 

Mycobacterium spp. sturgeon

List of pathogenic Gram-positive bacteria reported in China



Crustaceans

, 52%

Fish, 32%

Shellfish, 

11%

Others, 5%

Distribution of economic loss caused by diseases 
by group of species in 2015



Allowed to use in aquaculture Not allowed to use in aquaculture

Neomycin Sulphate

Doxycycline Hydrochloride

Thiamphenicol

flofenicol

Sulfadiazine(SD) , 

Sulfamethoxazole(SMZ)/TMP , 

Sulfadimidine(SM2) , Sodium 

sulfamonomethoxine (SMM-Na)

Enrofloxacin

Flumequine

Oxolinic Acid

Oxytetracycline

Norfloxacin

Ciprofloxacin

Erythromycin

chloramphenicol

Tylosin

Bacitracin Zinc

Nitrofurans (Furazolldone, 

Nitrofurazon, Nitrofurantoin, etc)

Olaquindox



National Action Plan to Contain Antimicrobial Resistance  

(2016-2020),published on August 5,2016.

http://en.nhfpc.gov.cn/2016-08/26/c_70850.htm

National action plan to contain antimicrobial resistance of 

animal origin (2017—2020),(official) published on June 

22,2017 by MoA.
http://www.moa.gov.cn/zwllm/tzgg/tz/201706/t20170623_5726086.htm

Development of NAPs on AMU/AMR in China

http://en.nhfpc.gov.cn/2016-08/26/c_70850.htm
http://www.moa.gov.cn/zwllm/tzgg/tz/201706/t20170623_5726086.htm


• The proportion of sales with veterinary prescription of antibacterial agents in 

animal sector will be realized in 50% in provinces (autonomous regions and 

municipalities).

• To optimize the surveillance networks of AMU and AMR. To set up reference 

laboratories of antimicrobial resistance and bacterial strain banks. To establish 

evaluation system for AMU and AMR.

• The antimicrobials shared by humans and animals or easily producing cross-

resistance should be gradually withdrawn from the market of animal growth 

promoter. To effectively control the increasing trend of the main animal origin 

antimicrobial-resistant bacteria.

• To develop and implement educational efforts to ensure that medical staff, 

veterinarians and animal producers receive information and training of rational 

use of antibacterial agents. 

• The major objectives of MoA’s NAP
Concerning AMU and AMR in veterinary sector (including aquaculture)



• Five objectives to be achieved:
• The proportion of antibiotics sold by the veterinarian prescription will 

be up to 50%.

• The type structures of veterinary antibiotics have been optimized.

• Antimicrobial agents currently used by human and veterinary, or 

antimicrobial agents susceptible to develop cross resistance will be 

gradually quitted as animal growth promotion agents.

• Veterinary Antimicrobial Testing System will be further perfected.

• The capacity of antibiotic use scientifically will be improved.



• Six actions will be carried out 

• Regulatory actions: Strengthened veterinary drug quality control. 

• Monitoring actions: Intensified the surveillance of AMR of animal 

bacteria. The establishment of a national veterinary drug residues 

and AMR control consultant expert team. Adjusted and optimized 

the annual surveillance plan of animal-borne AMR, and accelerate 

the construction of animal-derived AMR monitoring network.

• Supervisory actions: Reinforced veterinary antibiotic residue 

monitoring. 



• Demonstration actions: Established demonstration farming enterprises and 

counties to practice the action plan to reduce the use of antimicrobials, and to 

promote the use of alternatives of antimicrobials with high efficiency and low 

residue.

• Propaganda and Education Actions: Strengthen the training of practitioners and 

public awareness and education. For example, have launched a series of public 

welfare activities of "Scientific use of veterinary antibiotics", it will be expected 

to cover hundreds of counties, thousands of aquaculture enterprises, million 

farmers within a year. 

• Withdrawal actions: the gradual withdrawal of growth-promoting antibiotics. 

The approved use of veterinary antibiotics and drug feed additives to conduct a 

risk assessment, planned to complete the risk assessment by 2020, the 

eliminating the species of security risks. 

• Six actions will be carried out (cont.) 



Figure 1. Four Focus Areas of 

the FAO Action Plan on AMR



Focus Area 1 : Improve Awareness on Antimicrobial 

Resistance and  Related Threats



• Technological training  for aquaculture farmers and technicians are 

hold at various scales and types around the year. 

• AMU and AMR awareness propaganda for aquaculture professionals 

and the general public via conventional media, social media, and  

network social software.

• Editing a “Guidance for the Clinical Use of Veterinary 

Antimicrobials” .

• Conducting a demonstration building activity of safe use of veterinary 

antimicrobials.

• Others

We have conducted the following activities in this aspect:





Focus Area 2 : Develop Capacity for Surveillance and Monitoring 

of AMR and AMU in Food and Agriculture



This team are responsible of making up detailed AMR monitoring 

program, investigating the use status of aquatic drugs, providing 

technical protocol and instructions on antimicrobial susceptibility 

testing, evaluating the results, reporting the conclusions to the 

authority. 

• NFTEC has established an aquaculture AMU/AMR expert team

• MoA has established a National Consultative Expert 

Commission of Antimicrobial Resistance Containment and 

Veterinary Drug Residues 



• The annual nationwide aquatic AMR surveillance and 

monitoring program organized by NFTEC. Almost all of the 

biggest provincial aquaculture producers are involved in the 

project. 

• CLSI’s breakpoints were directly used to interpret the results 

for fish bacteria in most studies. 

• Online Analysis System of AMR Surveillance Data of 

Pathogenic Bacteria Isolated from Aquaculture Animals 

developed by NFTEC and supported technically by Suzhou 

Jie’An Info Technology Co., LTD



• A comprehensive aquatic animal epidemic prevention system has 

been established in China

• The regional aquatic animal epidemic prevention technology 

laboratories

• 13 provincial aquatic animal disease control center 

• 628 county aquatic animal disease prevention station 

• Remote diagnosis system for aquatic animal diseases

• Epidemic monitoring system (network) consisting of more 4210 

monitoring and reporting spots cross the country

• Have established a large and perfect monitoring system for drug 

residues. 
MoA issues regular monitoring statistic information of quality and safety of 

agricultural products quarterly. 



• Conducted surveillances of probiotics use in aquaculture 

carried by NFTEC.

• Conducted a questionnaire  investigation for AMU in the 

selected farms in the key aquaculture provinces.  

• Farm visit investigations conducted by the aquaculture AMR 

expert team.

• Various levels of laboratories which can perform 

antimicrobial susceptibility  testing are all over the major 

aquaculture areas.



Drugs Criteria for detection Detection method Detection limit/μg.kg-1

chloramphenicol No. 958 Bulletin-14-2007,MoA GC-MS 0.3

malachite green/crystal Violet GB/T 20361-2006 HPLC 0.5

quinolones SN/T 1751.3-2011 HPLC 0.2~50

erythromycin GB 29684-2013 HPLC-MS 0.5

penicillin GB 29682-2013 HPLC 3~10

cypermethrin, fenvalerate,

deltamethrin

GB 29705-2013 GC 0.2

avermectin, ivermectin GB-29695-2013 HPLC 2

trimethoprim GB 29702-2013 HPLC 20

albendazole and its metabolite GB 29687-2013 HPLC 0.5~10

Currently used standards for detection of drug residues in aquatic products in China

GC-MS: gas chromatography-mass spectrometry; HPLC: high performance liquid chromatography
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Numbers of FDA-notified incidents of Chinese aquatic product exports to 

the United States due to drug residues during 2008-2015

• Involved antimicrobials: chloramphenicol, sulfadiazine, sulfamerazine, sulfamethoxazole, 

trimethoprim, enrofloxacin and ciprofloxacin

• Involved aquatic product: crab(1), tilapia(4), leg of frog and others(9)



Focus Area 3: Strengthen Governance Related to Antimicrobial 

Use and Antimicrobial Resistance in Food and  Agriculture



• Animal Epidemic Prevention Law of the People's 

Republic of China 

• Agricultural Product Quality and Safety Law

• Food Safety Law

• Regulations on Administration of Veterinary Drugs 

• Important laws related to the governance of food safety 

and AMU/AMR in agriculture



• List of veterinary drugs banned by the Ministry of Agriculture of China

- Bulletin No.176, No. 193 and  1519 of the Ministry of Agriculture

• Decision on the Cessation of 4 Kinds of Veterinary Drugs (lomefloxacin, 

Ofloxacin, Norfloxacin, levofloxacin) in Food Animals

- Bulletin No. 2292 Of The Ministry Of Agriculture （2015/9/1）
• Cessation of use of colistin sulphate as premix for Animal Growth promotor 

-Bulletin No. No. 2428 of the Ministry of Agriculture （2016/7/26）
• MRLs of Veterinary Drug in Animal Food (2002). 

- Bulletin No. 235 of the Ministry of Agriculture

• Cessation of use of arsanilic acid, roxarsone (ROX) and olaquindox as drug feed 

additives in food animals was recommended (opinions are being collected)

• Publication of “Management methods for clinical application of veterinary 

antimicrobial agents used in food animals (draft)”, Veterinary Bureau of MoA, 

Dec/2017

• Important policies related to the governance of food safety and 

AMU/AMR in agriculture



• The Whole Nation's Special Rectification Action Plan on 

Antibiotics, Banned Compounds and Veterinary Drug Residue 

Exceeding the Standards in Livestock and Aquatic Products (July, 

2017)

• MOA has established a National Consultative Expert Commission 

of Antimicrobial Resistance Containment and Veterinary Drug 

Residues ( May,2017)

• Annual national implementation program of veterinary drug 

residue monitoring plan   (MoA)

• New version of  MRLs of veterinary drugs in animal products 

(including aquatic animals) is under revision.

• Activities to enforce the implementation of the NAPs



• Special rectification actions on veterinary drugs for 7 

consecutive years since 2011. 

• Ministry of Agriculture issued "Five-year action plan for 

Veterinary Drug (antimicrobials) integrated governance " in 

2015

• Strengthening the punishment of illegal use of drugs in 

livestock and aquaculture.

• Advocating and exploring antibiotics-free fish farming 

related technologies.

• Activities to enforce the implementation of the NAPs (cont.)



• Standardized the development, approval, production, marketing and 

use of veterinary antimicrobial agents 

‾ Promote the implementation of the veterinary drug GLP, GCP, 

GMP and GSP.

‾ Prudent approval of compound products 

‾ Antibacterial agents which are of human medical importance, 

are easy to produce accumulation and residue, or easy to 

develop cross-resistance will not be approved 

‾ Implement two-dimensional code management for the 

veterinary product labels and instruction manuals

• Activities to enforce the implementation of the NAPs (cont.)



FOCUS AREA 4 : Promote Good Practices in Food and 

Agriculture Systems and the Prudent Use of Antimicrobials



• Have issued a “pilot action plan for reduction of antimicrobial 

consumption in aquaculture”
• Establish and implement operating procedures for disease 

prevention and control

• Carry out surveillance of AMR of fish pathogenic bacteria 

• Advocate and guide precise medication technology: timely and 

accurate disease diagnosis; right selection of antibiotic based on the 

result of AST; using appropriate dose at the right time; avoiding 

overdose and extended treatment course; prohibiting prophylactic 

antibiotics use and being used as growth promoter.



• Probiotics

• Bacteriophage

• Prebiotics: Short-chain carbohydrates (oligosaccharides)

• Herbal medicine

• Vaccine

• Dietary acidifiers, short-chain fatty acid 

• Egg yolk antibody(IgY)

• Antimicrobial peptides

• Bioflocs technology

• Alternatives to antibiotics are widely used in aquaculture



• Integrated multi-trophic aquaculture (IMTA)

• integrated ecological fishery such as Rice Field Integrated Farming of 

different aquatic animals, such as fish plus crayfish, and so on.

• Application of microporous aeration technology

• Industrialized recirculating aquaculture system (RAS)

• Deep-sea cage farming technology

• Bioflocs technology in shrimp culture

• Multiple-trait selection technology of aquatic animals

• Development of high-throughput quick diagnosis technology

• Progress on fish vaccination

• Innovating and popularizing new cultivation technologies.  This is 

the key to reduce AMU and AMR in aquaculture



Certification and Accreditation Administration of China (CNCA) was authorized to exercise 

administrative responsibilities of undertaking unified management, supervision and overall 

coordination of certification and accreditation activities including Good Agricultural Practices 

(GAP) across the country.

 ChinaGAP

12 National Technical Standards for 

aquaculture GAP certification



Factory farming module flatfish

Cage farming module Large yellow croaker

Enclosure farming module Chinese mitten crab (Eriocheir sinensis)

Pond farming module mud crab (Scylla serrata), perch, 

softshell turtle, six species of carp, 

bream

Intertidal Mudflat Culture/ Hanging 

Culture/ Bottom-sowing Culture module

Shellfish, Acanthosis, Seaweed,

Certified aquaculture product catalogue for GAP in  China



Major event 1:

The Second International “One Health Day” symposium Host 

by Sun Yat-sen University in Guangzhou

 “One health” in China



The construction of antimicrobial-resistant bacteria research platform 

based on "one Health“ is under consideration

Major event 2



2016年1月11-15日，中国首
届One Health 培训班在中山市
举办。本次培训班由中山大学、
昆士兰大学、昆士兰科技大学联
合举办，由中山大学公共卫生学

院One Health研究中心和中山
市疾病预防控制中心承办。

培训班特邀澳大利亚昆士兰
大学Simon Reid教授、澳大利亚
昆士兰大学Maxine Whittaker教
授、澳大利亚昆士兰科技大学

Wenbiao Hu教授，以及中山大
学陆家海教授等国内外著名
One Health领域的专家前来授
课。

The first “One Health” training course in China

Major event 3



SARS related research
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 Plans for the future: The Ministry of Agriculture (MoA) will 

further:
• intensify the veterinary drug management measures;

• improve the national veterinary drug information data platform;

• promote the construction of two-dimensional code traceability system, in 

order to strengthen the traceability supervision of the whole process 

covering the production, management and use of veterinary drugs

• expand the demonstration scope of antimicrobial use reduction.

• reinforce monitoring of veterinary drug residues and AMR

• increase the strength of risk assessment of AMU

• carry out in depth supervision, inspection and rectification campaign of 

veterinary antimicrobials, especially in the feed production link.



How serious is the bacterial resistance of animal origin in China?

and What measures were/will be taken to curb antimicrobial 

resistance of animal origin? 

This was the topics of the presentation given by,  Dr. Cai Xuepeng, the Director of 

China Institute of Veterinary Drug Control,  an important official from Veterinary 

Bureau, MoA, on “2017 National Animal Health and Food Safety Summit Forum” 

which was held on Nov. 11,2017 in Beijing.

http://news.nm18.com/201711/17/207.html

 This is a kind of evidence that AMR has become  the priority of the 

government or an important task of governmental work.

http://news.nm18.com/201711/17/207.html


As a country delegates for this project, my contribution in term of 

initiatives/action taken

• Suggested that NFTEC set up a team of aquaculture AMU/ AMR 

experts, and conducted farm visits for AMU investigations with other 

expert members and officials.

• Distributed materials produced from the previous workshops to my 

colleagues and my students.

• Provided guidance for AMR survey for some laboratories.

• Delivered and emphasized the importance and necessity of prudent 

and responsible use of antimicrobials on training courses. 



My future role on AMR work and my plans to achieve this role:

• As the member of aquaculture AMU/ AMR expert team, and the member of 

National Consultative Expert Commission of Antimicrobial Resistance 

Containment and Veterinary Drug Residues, I may have chance to provide some 

suggestions or advice for the implementation or modification of the aquaculture 

component of current NAP for AMU/AMR.

• Continue to provide guidance for AMU/AMR investigations

• Continue to use a variety of training courses to publicize the importance of 

prudent and responsible use of antimicrobials. 

• As scientific researcher, I will conduct some studies on AMR issues, and will try 

to apply funding to do this work although it is not easy.



Thank you very much for your attention！
感谢您的关注！


