
 
 
Supplementary File S1 - Detailed Information on the Methodology of the Scoping Review and the 
Survey Questionnaires 
 

1. Detailed methodology/ protocol 
1.1. Scoping review 
 
The review team consisted of one researcher (NM), who developed the protocol including the 
research questions, search strategy, eligibility criteria, data characteristics/classifications, screening, 
data extraction and summery in close consultation with the other authors (MM, AR, MH, SvD and 
MH).  
 
1.1.1. Research questions 

● What biosecurity relevant literature exists at global scale and how is it distributed over time 
and space?  

● What biosecurity-related aspects or contents may be important for sustainable biosecurity 
systems?  

● What are the strengths, weaknesses, opportunities and threats of existing biosecurity systems, 
initiatives, programs, or projects? 

● How can the generated information support the countries in progressively improving 
biosecurity in production systems and value chains, through the application of evidence based, 
One Health approaches? 

 
1.1.2. Databases used 

 
● https://pubmed.ncbi.nlm.nih.gov/ (accessed on 18.04.2022)  
● https://www.webofscience.com/wos/woscc/basic-search (accessed on 18.04.2022) 
● https://www.fao.org/publications/search/en/ (accessed on 18.04.2022) 
● https://scholar.google.de/ (accessed on 18.04.2022) 
● https://www.ilri.org/publications (accessed on 18.04.2022) 
● https://www.worldbank.org/en/research (accessed on 18.04.2022) 

 
1.1.3. Keywords and search query 

 
As stated below, the following keywords were used for performing the scoping literature review (Table 
S1), while the search query was performed on the 18 April 2022 and resulted in a total of 1350 
literature reports (Table S2).  
 
Table S1. Keywords used in this literature review.* refers to open end of the keywords  

Keywords 1 [title] Keywords 2 [title and/or abstract] Keywords 3 [title and/or 
abstract] 

Biosecurity 
 

Standard* 
Guideline* 
Approach* 
Practic* 
Implement* 
Measurement* 
Pathway* 
Tool* 

Animal 
Agricultur* 
Livestock 
Disease* 
Zoono* 
Aqua* 
Fish* 
Public Health 



 
 

Initiative* 
Program* 
Compliance 
System* 

AMR 
Wildlife 
Plant* 
Forest* 
Food safety 

 
Table S2. Search query and resulting publication counts in this literature review.  

Database Search query Searches 
18.04.2022 

PubMed (biosecurity[title]) AND  
((standard*[tiab]) OR (guideline*[tiab]) OR (approach*[tiab]) 
OR (practice*[tiab]) OR (implement*[tiab]) OR 
(measurement*[tiab]) OR (pathway* [tiab]) OR (tool*[tiab]) 
OR (initiative*[tiab]) OR (program* [tiab]) OR (compliance 
[tiab]) OR (system*[tiab])) AND  
((animal[tiab]) OR (agriculture*[tiab]) OR (livestock[tiab]) OR 
(disease*[tiab]) OR (zoono*[tiab]) OR (aqua*[tiab]) OR 
(fish*[tiab]) OR (public health[tiab]) OR (AMR[tiab]) OR 
(wildlife[tiab]) OR (plant*[tiab]) OR (forest*[tiab]) OR (food 
safety[tiab])) 

384 

Web of 
Science 

TI=(“biosecurity”) AND 
(TS= (standard* OR guideline* OR approach* OR practice* OR 
implement* OR measurement* OR pathway* OR tool* OR 
initiative OR program* OR compliance OR system*)) AND 
(TS=(animal OR agricultur* OR livestock OR disease* OR 
zoono* OR aqua* OR fish* OR “public health” OR amr OR 
wildlife OR plant* OR forest* OR “food safety”) 

673 

FAO Biosecurity (title only) 56 
Google 
scholar 

allintitle: biosecurity system OR approach 210 

ILRI Biosecurity (keyword) 18 
World 
Bank 

Biosecurity (keyword, basic search) 09 

TOTAL  1350 
 
The following literature search was performed by one person (NM) in close consultation with other 
authors (MM, AR, SvD, MD, and MH) and consisted of the following steps: 
 

1. Number of records identified through database search, other sources (no exclusion) 
2. Number of records after duplicates removed in EndNote (Version 20) 
3. Export of reference into Rayyan (Rayyan Systems Inc.) [1] 
4. First screening of abstracts and title for eligibility criteria (Table S3) 

o Screening of title and abstracts 
o Labeling of publication within Rayyan software 
o Exclusion reasons: wrong population, wrong intervention, wrong outcome or others. 

Also, publications were excluded if no title or abstract (or similar text) was available.  
5. Export publication list into an excel file (Microsoft Office Excel) 
6. Second screening of abstracts and title for information extraction in an excel file (Table S4): 

o Descriptive information  
o SWOT analysis (if applicable Table S5) 

 



 
 
Table S3. Exclusion and inclusion criteria used regarding the PICO checklist as proposed in the 
PRISMA guidelines. 

Area Category Inclusion criteria Exclusion criteria 
Implementation 
of biosecurity 
standards and 
tools 

Population • Biosecurity measurements/ 
frameworks/ systems in 
relation to sanitary, 
phytosanitary and 
zoonsanitary measures 
applied in food and 
agriculture regulatory 
systems 

• Global (LMIC and HIC) 
• Including all stakeholders of 

livestock value chains 
(farmers, 
traders/transporters, 
slaughters, retailers, 
consumers, ministries, 
communities, industry) 

• Including different animal-
production systems 
(intensive, extensive, small-
scale, nomadism& 
transhumance) 

• Including endemic areas of 
specific diseases 

• Biosecurity 
measurements in 
relation to laboratory 
work/ laboratory 
animals  

• Biosecurity 
measurements in 
relation to biological 
weapons and/or 
bioterrorism  

 Interventions • Biosecurity systems, 
approaches, programmes, 
policies, strategies, 
regulations, legislations, 
laws, pilots 

• Also referring to other 
prevention measures related 
to biosecurity practices such 
as on waste (water) 
management, vaccination 

• Biosecurity implementation 
on all intervention levels 
(local, national, global) 

• Evaluation of individual, 
single on-farm or off-
farm level biosecurity 
practices (except if used 
for change strategies) 

• Outbreak related 
disease surveillance 
associated with 
biosecurity measures 

• Only 
risk/hazard/pest/disease 
identification or 
assessment or 
management  

• Background information 
and/or only theoretical 
recommendations (if 
not in accordance to a 
particular program/ 
case) 
 

 Outcome • Effectiveness and/ or 
efficiency of implementation 
(Change of disease 
outbreaks& their costs, 

• Only determination of 
cost efficiencies  

• Only evaluation of 
stakeholder current 



 
 

change of stakeholder 
behavior) on system level 

• Reports on SWOTs: 
strengths, weaknesses, 
opportunities, threats 

• Reports on applicability, 
sustainability 

behavior, knowledge, 
attitudes (except 
behavior change 
strategies/interventions) 
unless referring to 
biosecurity project 

 Others • English language 
• Other languages if found by 

English keywords 
• Grey literature included 

(including book chapters) 
• Also secondary literature 

included if referring to 
biosecurity system/ 
initiative/ programme/ 
project 

• Book reviews 
• Whole books 

 
Table S4. Documentation tracking of included literature.  

Data extraction/classification  Focus 
Title  
Year  
Authors  
Institution (only first authors‘ first named 
institution) 

 

Document (article, conference 
contribution, review, report, others) 

Article= peer-reviewed research article; 
Conference contribution= abstract, presentation; 
Review= secondary literature (review article); 
Report= reports; 
Others= thesis, brief, book chapter, website article, 
letter to the editor, press article, factsheet. 

Subgroup (Program, Tool, General, 
Strategy/ system/ legislation) 

Program= program, programme, project, initiative;  
Tool= tool, material, diagnostics, technology 
(laboratory or computational), artificial intelligence, 
model; 
General= topics without specific focus on a program, 
country/region, tool or case; related to technology, 
trade/border, disease, surveillance, pest, agriculture, 
behavior science, practices; 
Strategy/System= strategies, systems, approaches, 
frameworks, governance, policy, legislations. 

Region based if country/regional reference in the text 
appeared (no reference to authors affiliation); based 
on UN M49 geoscheme 
(https://unstats.un.org/unsd/methodology/m49/ 
accessed on 12.06.2023) with certain modifications: 
Africa, Asia, Europe, Australia/ New Zealand (incl. 
Tokelau), Oceana (incl. Melanesia, Micronesia, 
Polynesia), Latin America (incl. Caribbean, Central and 
South America), Northern America, Global and no 
region. 



 
 

Region specified (country, not for 
analyses) 

 

Domain (AMR/AMU, aquaculture, 
awareness& engagement, disease 
control, livestock, plant and 
environmental health, public health, 
others) 

AMR/AMU= antimicrobial resistance, antimicrobial 
usage; 
Aquaculture= aquaculture, fisheries, marine subjects; 
Awareness& engagement= focus on engagement, 
awareness raising, community practices;  
Disease Control= focus on (specific or non-specific) 
animal diseases, its control or prevention 
measurements; 
Livestock= related to farm animal husbandry, bees 
farming, veterinary service related to livestock 
(livestock as defined by FAO [2]); 
Plant and environmental health= plant, environment, 
forestry, particular plant pests& control; 
Public Health= focus on human public health services 
(incl. Covid19 pandemic); 
Trade/ border= Trade, trade regulations, border 
controls; 
Others= agriculture, food safety& security, biosafety& 
laboratory biosecurity, wildlife, biorisks, market/ 
trade/ border, regulatory mechanisms, policy/ 
legislation/ strategy/ direction, multilateral 
partnerships, tourism, technology/ model/ 
intelligence system, non-plant pests& control (incl. 
invasive species, sentinel plants), social science/ 
behavior science, bioenergy, climate& weather 

Animal groups (large ruminants, small 
ruminants, pigs, poultry, others) 

Others= horses, arthropods, wildlife animals 

Disease information (not for analyses) Name of pathogen focus 
Disease focus (no disease focus, virus, 
bacteria, parasite) 

 

Level of action (local, national, 
regional/global, more than one level, no 
level) 

Local= based on community/ district/ municipality/ 
state level;  
National= based on country-level 
Regional/global= based on regional of global focus 

Mode of action (practical, theoretical, 
both) 

Practical= practical testing of a tool or related to a 
particular 
activity/program/project/implementation/study/field 
application 
Theoretical= theoretical report, related to an 
approach or system description and not related to a 
specific program/project/implementation, may have a 
general reference, may be related to only 
recommendations/outlook 
Both= reference with practical and theoretical input 
(e.g. reviewing previous legislations under a particular 
strategy, case studies to evaluate practical 
approaches) 

Initiative name (not for analyses)  
Strenght1 Table S5 



 
 

Strenght2 
Strenght3 
Opportunity1 
Opportunity2 
Opportunity3 
Weakness1 
Weakness2 
Weakness3 
Threat1 
Threat2 
Threat3 

 
Table S5. Top 10 of each SWOT (strength, weakness, opportunity, threat) code used thought this 
review for the subgroups “Program”, “Strategy/System”, and “General”.  
SWOT Code  Keywords 

Strength Multistakeholder 

partnerships between governments and industry; 
enabling participants; collaborative; relevant 
stakeholders; stakeholder; collaboration; partners 

  Participatory process 
co-created; participatory approach; buy-in; 
participation; participatory training 

  Capacity building 

build capacity; community science experts; training; 
capability and capacity; instructions; educational; 
capacity development; strengthening capacity; 
education 

  Evidence based 
science based; risk analysis; novel analytical tools; 
structured tool; Evidence 

  Characteristics 
access; availability; dynamic; flexible; simple; 
comprehensive; specific; standardized  

  Time timely; rapid; quickly; long-term; constant 

  
Knowledge& information 
sharing information; knowledge; knowledge best practices 

  Awareness& engagement engagement; awareness   
  Surveillance& reporting practices; detection; surveillance 

  Guidelines& SOPs 
written biosecurity plan; standards; list to enhance 
practices; training material; protocols 

Weakness Compliance 
acountability; willingness; compliance; only few 
participants; low adoption 

  Awareness& perceptions risk perceptions; values; awareness; perception 
  Time short-term; slow; sustainability 

  Capacity building 
training; capacity building; professional 
development 

  Financing& funding cost; funding; funds; economic 

  
Knowledge& information 
sharing data management; information; knowledge 

  Coordination, management coordination; internal management; guidance 
  Law& policy legislation; policy; rights; law enforcement 
  Regulatory mechanisms regulatory instruments; regulatory mechanisms 
  Evidence based evidence-based; scientific evidence 



 
 

  
Standardization/ 
Generalization unspecific; variety; insufficient inclusion 

Opportunity Upscaling 
multiplier; model; the first step; which can adopt; 
scaling; upscaling 

 Law& policy enforcement 
policy; legislative; decision-making; ministries and 
agencies; governmental; government 

  Surveillance& reporting 
reporting system; surveillance; monitoring; 
detection 

  Multistakeholder 

different stakeholders; state and non-state actors; 
stakeholders; collaboration; commitment and 
support of a number of key industry and 
government stakeholders 

  Financing& funding 
cost-effectiveness; economic incentives; sustainable 
funding; financial; cost; funding 

  
Knowledge& information 
sharing 

knowledge; information; knowledge partnerships; 
dialogue 

  Time sustainability; timeliness; quicker; long-term 
  Technology digital; technology; model; online 

  Other trade-offs 
reduced antimicrobial usage; animal welfare; food 
safety 

Threat Tourism, mobility 
high human accessibility; tourism; travel; high 
mobility; movement*; transport 

  Financing& funding illegal; budget; resources; cost efficiency; financial 

  Demographic change 
urbanization; growing population; demographic 
context; demographics; landholders 

  Government feedback 

government feedback; government commitment; 
the constraints of operating in their official 
capacities 
authorities 

  Trade trading; undeclared; incursion 
  Disease outbreak measels outbreak; outbreak 
  Time long-term; not quickly 

  Compliance 
is still not implementing sufficient; implementation 
of biosecurity measures 

  
Knowledge& information 
sharing knowledge; information 

  Coordination, management governance; operational roles& responsibilities 
  
Table S6. Examples of main questions in the biosecurity survey. 
Q# Part Question Response type 

#Q1 
Biosecurity initiatives/ 
programmes/ projects: 
Considering the broader 
biosecurity definition, please 
name biosecurity initiatives, 
programmes or projects you 
have experience with. 
Provide links/ resources if 
available. Feel free to refer 
to initiatives, programmes, 

Biosecurity initiative/ programme/ 
project #1 – name free text 

#Q2 

Biosecurity initiative/ programme/ 
project #1 - short description 
(objective, species, region, ...) free text 

#Q3 
Biosecurity initiative/ programme/ 
project #2 – name free text 

#Q4 

Biosecurity initiative/ programme/ 
project #2 - short description 
(objective, species, region, ...) free text 



 
 

#Q5 
projects on different levels 
(e.g. producer level, market 
level, consumer level, 
national level, global level, 
...) in a wider biosecurity 
definition (e.g. considering 
relevance to disease control, 
surveillance, food safety, 
public health, wildlife, 
veterinary services, policy& 
governance...)   

Are you aware of any other biosecurity 
initiatives/ programmes/ projects?  yes/no 

#Q6 

If yes, please indicate the names and 
give a short description of the 
biosecurity initiative/ programme/ 
project if possible.  

free text 

#Q7 Biosecurity systems and 
approaches; Please consider 
the broader definition of 
biosecurity while answering 
following questions: In your 
view, … 

…which are essential components of a 
good biosecurity system? free text 

#Q8 

…what do you consider important for 
strengthening biosecurity on 
community/ producer level? free text 

#Q9 

...what are opportunities to integrate 
the private sector in strengthening 
biosecurity systems? free text 

#Q10 

SWOT analysis of a 
successful biosecurity 
initiative/ programme/ 
project: Choose one 
initiative/ programme/ 
project that has been 
successful from your point of 
view and complete the 
SWOT analysis. 

Initiative/ programme/ project name: free text 

#Q11 
Who is implementing the initiative/ 
programme/ project? free text 

#Q12 Who are the key stakeholders? free text 

#Q13 
Implementation level:  

Choose: Local, 
National, 
Regional/Global 

#Q14 

Domain:  

Choose: Large 
ruminants, small 
ruminants, pigs, 
poultry, other 
(specify) 

#Q15 

Please highlight key successes or 
outcomes of the initiative/ 
programme/ project free text 

#Q16 SWOT analysis (Strengths, 
Weaknesses, Opportunities, 
Threats); For a general 
understanding of a SWOT 
analysis, please see FAO 
Biosecurity Toolkit (2007), 
p.115 (in PDF p.127) 

Strengths (internal, positive) free text 
#Q17 Weaknesses (internal, negative) free text 
#Q18 Opportunities (external, positive) free text 
#Q19 Threats (external, negative) free text 

#Q20 
What were critical points for its 
successful implementation? free text 

#Q21 SWOT analysis of a 
biosecurity initiative/ 
programme/ project that 
encountered challenges to 
meet it; Choose one 
initiative/ programme/ 
project that has not been 
successful from your point of 
view and complete the 
SWOT analysis. 

Initiative/ programme/ project name: free text 

#Q22 
Who is implementing the initiative/ 
programme/ project? free text 

#Q23 Who are the key stakeholders? free text 

#Q24 
Implementation level:  

Choose: Local, 
National, 
Regional/Global 

#Q25 
Domain:  

Choose: Large 
ruminants, small 
ruminants, pigs, 



 
 

poultry, other 
(specify) 

#Q26 

Please highlight key successes or 
outcomes of the initiative/ 
programme/ project free text 

#Q27 SWOT analysis (Strengths, 
Weaknesses, Opportunities, 
Threats); For a general 
understanding of a SWOT 
analysis, please see FAO 
Biosecurity Toolkit (2007), 
p.115 (in PDF p.127) 

Strengths (internal, positive) free text 
#Q28 Weaknesses (internal, negative) free text 
#Q29 Opportunities (external, positive) free text 
#Q30 Threats (external, negative) free text 

#Q31 
What were critical points for its 
successful implementation? free text 

#Q32 Others 

Please feel free to give us any other 
information resources and reference 
material that you deem useful for our 
work. free text 

#Q33   …your name… free text 
#Q34   …your email address. free text 
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Supplementary File S2 - List of All Included Records   
# Title Year Authors 

1 

A Coordinated, Risk-Based, National Forest 
Biosecurity Surveillance Program for 
Australian Forests 2022 

Carnegie, A. J.; Tovar, F.; Collins, 
S.; Lawson, S. A.; Nahrung, H. F.; 

2 

Securing participation in global pork 
production networks: biosecurity, 
multispecies entanglements, and the politics 
of domestication practices 2022 Wang, C. M. 

3 

A bioavailable strontium (87Sr/86Sr) 
isoscape for Aotearoa New Zealand: 
Implications for food forensics and 
biosecurity 2022 

Kramer, R. T. and Kinaston, R. L. and 
Holder, P. W. and Armstrong, K. F. and 
King, C. L. and Sipple, W. D. K. and 
Martin, A. P. and Pradel, G. and 
Turnbull, R. E. and Rogers, K. M. and 
Reid, M. and Barr, D. and Wijenayake, 
K. G. and Buckley, H. R. and Stirling, C. 
H. and Bataille, C. P. 

4 

Reconciling risk and responsibility on 
Indigenous country: bridging the boundaries 
to guide knowledge sharing for cross-cultural 
biosecurity risk management in northern 
Australia 2022 

Kirsten Maclean, Cathy Robinson, Ellie 
Bock and Phil Rist 

5 

Using a DNA barcoding approach to facilitate 
biosecurity: Identifying invasive alien 
macrophytes traded within the South African 
aquarium and pond plant industry 2022 

Niemann, HJ; Bezeng, BS; Orton, 
RD; Kabongo, RM; Pilusa, M; van der 
Bank, M; 

6 

Africa Sustainable Livestock 2050. Co-
creating solutions for biosecurity and broiler 
business. Co-creating solutions for 
biosecurity and broiler business 2021 FAO 

7 

Improving Biosecurity: A Science-
Based Approach to Manage Fish Disease 
Risks and Increase the Socioeconomic 
Contribution of the Nigerian Catfish and 
Tilapia Industries 2021 

Khor, L; Delamare-Deboutteville, 
J; Chadag, V; 

8 

Changes in farmer animal health and 
biosecurity knowledge, attitudes and 
practices: Insights from Cambodia and Laos 2021 

MacPhillamy, I.; Olmo, L.; Young, 
J.; Nampanya, S.; Suon, S.; Khounsy, 
S.; Windsor, P.; Toribio, J. A.; Bush, R.; 

9 

Animal welfare and biosecurity assessment: 
a comparison between Italian and Irish beef 
cattle rearing systems 2021 

Fusi, F.; Lorenzi, V.; Franceschini, 
G.; Compiani, R.; Harper, V.; Ginestreti, 
J.; Ferrara, G.; Rossi, C. A. S.; Bertocchi, 
L.; 

10 

Interpretable machine learning applied to 
on-farm biosecurity and porcine 
reproductive and respiratory syndrome virus 2021 

Sykes, A. L.; Silva, G. S.; Holtkamp, D. 
J.; Mauch, B. W.; Osemeke, 
O.; Linhares, D. C. L.; Machado, G.; 

11 

On-site hygiene and biosecurity assessment: 
A new tool to assess live bird stalls in wet 
markets 2021 Soon, J. M.; Wahab, I. R. A.; 

12 
4-H youth advance biosecurity at home and 
in their communities 2021 

Smith, M. H.; Smith, W. A.; Meehan, C. 
L.; 



 
 

13 
Field application of biosecurity measures at 
small scale farmer level 2021 Lee, Hu Suk; 

14 
Advancing One Biosecurity to Address the 
Pandemic Risks of Biological Invasions 2021 Hulme, P. E.; 

15 

Mamalu Poepoe: Enhancing Hawaii's 
Biosecurity Through Interagency 
Collaboration 2021 Kaufman, L. V. 

16 
The Boundary of the Market for Biosecurity 
Risk 2021 

Stoneham, G.; Hester, S. M.; Li, J. S. 
H.; Zhou, R.; Chaudhry, A.; 

17 

The Tasmanian biosecurity system-a 
strategically planned approach to delivering 
biosecurity outcomes 2021 Bishop, AC; 

18 

Assembling the team of 5 million: Socio-
technical relations in Aotearoa-New 
Zealand’s biosecurity system 2021 Edwards, Sarah 

19 

Tourism biosecurity risk management and 
planning: an international comparative 
analysis and implications for Ireland 2021 Melly, D.; Hanrahan, J.; 

20 

ddRAD sequencing: an emerging technology 
added to the biosecurity toolbox for tracing 
the origin of brown marmorated stink bug, 
Halyomorpha halys (Hemiptera: 
Pentatomidae) 2021 

Yan, J. and VÃ©tek, G. and Pal, C. and 
Zhang, J. and Gmati, R. and Fan, Q. H. 
and Gunawardana, D. N. and Burne, A. 
and Anderson, D. and Balan, R. K. and 
George, S. and Farkas, P. and Li, D. 

21 

An Integrated Biosecurity Risk Assessment 
Model (IBRAM) For Evaluating the Risk of 
Import Pathways for the Establishment of 
Invasive Species 2021 

Jamieson, L. E. and Woodberry, O. and 
Mascaro, S. and Meurisse, N. and 
Jaksons, R. and Brown, S. D. J. and 
Ormsby, M. 

22 

Are the EU biosecurity legislative frameworks 
sufficiently effective to prevent biological 
invasions in the Natura 2000 network?-
A case study in Mediterranean Europe 2021 Baquero, R. A.; Ayllon, D.; Nicola, G. G.; 

23 

Elevating and Recognising Knowledge of 
Indigenous Peoples to Improve Forest 
Biosecurity 2021 Kuru, R.; Marsh, A.; Ganley, B.; 

24 
Forest Biosecurity in Canada - 
An Integrated Multi-Agency Approach 2021 

Allison, J. D.; Marcotte, 
M.; Noseworthy, M.; Ramsfield, T.; 

25 

Policing biosecurity: police enforcement of 
special measures in New South Wales and 
Victoria during the COVID-19 pandemic 2021 

Boon-Kuo, L. and Brodie, A. and Keene-
McCann, J. and Sentas, V. and Weber, 
L. 

26 

Enacting and resisting biosecurity citizenship: 
More-than-human geographies of enrolment 
in a disease eradication scheme in Scotland 2021 Shortall, O.; Brown, K.; 

27 

U.S. Cattle Producer Adoption of Secure Beef 
Supply Plan Enhanced Biosecurity Practices 
and Foot-and-Mouth Disease Preparedness 2021 

Pudenz, C. C.; Mitchell, J. L.; Schulz, L. 
L.; Tonsor, G. T.; 

28 
China's evolving biosafety/biosecurity 
legislations 2021 Cao, C.; 

29 
Forest biosecurity laws in South-East Asia: a 
review 2021 

Healey, M. A. and Lawson, S. A. and 
Somany, S. and Tasen, W. and Ngoc, Q. 
D. 



 
 

30 

Plant-parasitic nematodes on turfgrass in 
Queensland, Australia, and biosecurity issues 
associated with the interstate transfer and 
eradication of southern sting nematode 
(Ibipora lolii) 2021 Stirling, G. R.; Stirling, A. M.; Eden, L.; 

31 

Deep Learning and Phenology Enhance 
Large-Scale Tree Species Classification in 
Aerial Imagery during a Biosecurity Response 2021 

Pearse, G. D.; Watt, M. S.; Soewarto, 
J.; Tan, A. Y. S.; 

32 
Biosecurity at Cattle Farms: Strengths, 
Weaknesses, Opportunities and Threats 2021 

Renault, V.; Humblet, M. F.; Pham, P. 
N.; Saegerman, C.; 

33 

Strengthening Biosecurity Preparedness 
through Enhanced Rapid Detection of African 
Swine Fever in Papua New Guinea - 
TCP/PNG/3706 2021 FAO 

34 

Opportunities for Transdisciplinary Science 
to Mitigate Biosecurity Risks From the 
Intersectionality of Illegal Wildlife Trade With 
Emerging Zoonotic Pathogens 2021 

Aguirre, A. A.; Gore, M. L.; Kammer-
Kerwick, M.; Curtin, K. M.; Heyns, 
A.; Preiser, W.; Shelley, L. I.; 

35 

Using Co-Design to 
Create Community Advocacy for 
Biosecurity Behavior Change 2021 Sherring, P. 

36 

Assessment of the Biosafety and Biosecurity 
Landscape in the Philippines and the 
Development of the National Biorisk 
Management Framework 2021 

Destura, R. V.; Lam, H. Y.; Navarro, R. 
C.; Lopez, J. C. F.; Sales, R. K. P.; Gomez, 
Mifa; dela Tonga, A.; Ulanday, G. E.; 

37 
Forest Biosecurity Systems and Processes: An 
Indian Perspective 2021 Gupta, K.; Sankaran, K. V.; 

38 
Biosecurity practices and border control to 
stop the spread of African swine fever 2020 FAO 

39 
Antimicrobial usage, animal welfare and 
biosecurity in 16 dairy farms in Lombardy 2020 

Ginestreti, J. and Lorenzi, V. and Fusi, F. 
and Ferrara, G. and Scali, F. and 
Alborali, G. L. and Bolzoni, L. and 
Bertocchi, L. 

40 

Using Biosecurity Measures to Combat 
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