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EXECUTIVE SUMMARY

Context and justification

The Capacity building is based on the development and implementation of a programme of
training of human resources in the trade or management of biological material in detection,
diagnostics and monitoring of biological invasions and LMOs. Low levels of detection,
diagnostic and monitoring capacity was identified as one of the prevailing biosecurity
weaknesses amongst multiple key stakeholder institutions including the private sector in
Cameroon. The information generated from diverse technical and scientific sources and
compiled in a single document will address this barrier by creating an easy to access and
comprehensible reference source from which various stakeholders can fetch knowledge for
use in their specific disciplines and levels, geared towards managing the complex issues of
IAS and LMOs in Cameroon.

Objective of the course notes

The activity aims at delivering a course in detection, diagnostics and monitoring of biological
invasions and management of LMOs in Cameroon. The course will be divided in eight
training modules based on the above information. By the end of the course the trainees

should:

1. Have an overview of diagnostics — from detection to management

2. Know types of sampling techniques available for different groups

3. Know types of identification tools and how to use them.

4, Know systems for monitoring biological invasions

5. Know approaches and tools for Matching monitoring with objectives, pathways &
species

6. Understand guidelines for collection, labelling and documentation including data basing.

7 Know about techniques for detection, identification and quantification of LMOs.

8. Know about the institutions and capacities for detection, diagnostics and monitoring
in Cameroon.

9. Know about international institutions, organisations and networks that can assist

Cameroon in detection, diagnosis and monitoring.

Methodology to deliver the course

The trainers will examined multiple sources of information both from within Cameroon,
notably the course notes on detection, diagnosis and monitoring of biological invasions and
management of LMOs in Cameroon, technical reports produced within the CBP, as well as

1



pertinent national legislation and information from concerned international organisations,
research and scientific institutions including other governmental Institutions. The second
step will be to take into account cases studies which can be applicable to the Cameroonian
context which illustrate good practice approaches in managing the biological invasions and
living modified organisms (LMOs). The training approach will be interactive, with
presentations in plenary, sub group discussions on case studies followed by sub-group
results presentations, questions and answer sessions. Field or laboratory practice will be
done such as collecting specimen, identification of biological material and reporting to

illustrate the different steps of the management of biological invasions and LMOs.
Results

The above collection and write up in the form of eight modules prepared as PowerPoint
presentations will be used for the training on Detection, Diagnostics and Monitoring. The

course will be divided into the following chapters:

o Chapter 1: Pre-course knowledge assessment relative to course objectives

e Chapter 2: Introduction. An overview of detection, diagnostics and monitoring of
biological invasions: What? Why? How? and When?

e Chapter 3: Matching monitoring with objectives, pathways & species: approaches &
tools to use in different circumstances.

e Chapter 4: Guidelines for collection, documentation and labelling for efficiency and
effectiveness.

e Chapter 5: An introduction to techniques for LMO detection, identification and
guantification.

e Chapter 6: An overview of international bodies, networks and databases that can
assist Cameroon in detection, diagnosis and monitoring of LMOs and IAS,

e Chapter 7: An overview of Cameroonian institutions and capacities for detection,
diagnostics and monitoring of LMOs and IAS;

e Chapter 8: Post-course knowledge assessment relative to course objectives.

Each chapter is summarised and a module quiz for participants is produced to test their

understanding of the teaching material. Model answers are provided in Annex 3 to

assess the knowledge gained. The overview of the PowerPoint slides module by module

is shown in Annex 5.



RESUME EXECUTIF

Contexte et justificatif

Le renforcement de capacité repose sur la mise en ceuvre d'un programme de renforcement
des capacités des ressources humaines de différentes entités impliguées dans le
commerce ou la gestion de matériel biologique dans la détection, le diagnostic et le suivi des
invasions biologiques et des organismes vivants modifiés par I'élaboration d'une note de
cours. Les faibles niveaux de détection, de diagnostic et de capacité de surveillance ont été
identifies comme l'une des faiblesses de la biosécurité en vigueur parmi les multiples
institutions clés, y compris le secteur privé au Cameroun. Ensuite Les informations générées
a partir de diverses sources techniques et scientifiques et compilées dans un document
unique aborderont cette barriere en créant une source de référence facile a accéder et
compréhensible a partir de laquelle diverses parties prenantes peuvent récupérer des
connaissances a utiliser dans leurs compétences et niveaux spécifiques, orientés vers la
gestion du complexe probléeme d’espéeces étrangéres envahissantes et d’'organismes vivants

modifiés au Cameroun.

Objectif des notes de cours

L'activité vise a dispenser un cours sur la détection, le diagnostic et la surveillance des
invasions biologiques, et des organismes vivants modifiées au Cameroun. Le cours sera
divisé en huit modules de formation. A la fin du cours, les personnes formées devront :

1. Avoir un apercu des diagnostics - de la détection a la gestion

2. Connaitre les types de techniques d'échantillonnage disponibles pour différents groupes
3. Connaitre les types d'outils d'identification et comment les utiliser.

4. Connaitre les systémes de surveillance des invasions biologiques

5. Connaitre les approches et les outils pour assortir le suivi avec des objectifs, des voies et
des espéces

6. Comprendre les lignes directrices pour la collecte, I'étiquetage et la documentation, y
compris les bases de données.

7 Connaitre les techniques de détection, d'identification et de quantification des OVM.

8. Connaitre les institutions et les capacités de détection, de diagnostic et de surveillance au
Cameroun.

9. Connaitre les institutions internationales, les organisations et les réseaux qui peuvent
aider le Cameroun dans la détection, le diagnostic et le suivi.



Méthodologie pour dispenser le cours

Les enseignants consulteront plusieurs sources d'information, notamment les notes de cours
sur la détection, le diagnostic et le monitoring des invasions biologiques et les organismes
vivants modifiés au Cameroun, les rapports techniques, ainsi que la législation nationale
pertinente et l'information disponible auprés d’organisations internationales intéressées, a la
recherche et aux institutions scientifiques, y compris d'autres institutions gouvernementales.
La seconde étape sera de prendre en compte des études de cas applicable dans le contexte
du Cameroun et qui illustrent de bonnes pratiques pour la gestion des invasions biologiques
ou des organismes vivants modifiés. L'approche de formation sera interactive, avec des
présentations powerpoint en pléniére, des discussions en sous-groupes sur les études de
cas suivies de présentations de résultats de sous-groupes, de guestions et de réponses.
Des sessions pratiques sur le terrain ou en laboratoire tel que la collecte d’échantillon,
l'identification et le reportage aideront a illustrer les différentes étapes évoquées ci-dessus

sont & prévoir.
Résultats

Le cours sera délivré sous la forme de huit modules préparés en tant que présentations
PowerPoint et délivrés en huit modules présentés dans les notes de cours sous forme de

chapitre ainsi qu’il suit :

» Chapitre 1: Evaluation des connaissances avant le cours par rapport aux objectifs du cours

 Chapitre 2: Introduction. Un apercu de la détection, du diagnostic et de la surveillance des
invasions biologiques: Quoi? Pourquoi? Comment? et Quand?

 Chapitre 3: Assortir le suivi-évaluation avec les objectifs, les voies de circulation et les
espéces: approches et outils a utiliser dans différentes circonstances

» Chapitre 4: Lignes directrices pour la collecte, la documentation et |'étiquetage pour
I'efficacité et I'efficience

» Chapitre 5: Introduction aux techniques de détection, d'identification et de quantification
des OVM

» Chapitre 6: Un apercu des organismes internationaux, des réseaux et des bases de
données qui peuvent aider le Cameroun dans la détection, le diagnostic et le suivi des OVM
et des EEE

« Chapitre 7: Apercu des institutions camerounaises et des capacités de détection, de
diagnostic et de suivi des OVM et des EEE

» Chapitre 8: Evaluation des connaissances post-cours par rapport aux objectifs du cours



Chaque module sera résumé au début du module et un test de connaissances acquises a la
fin du module pour les participants afin d’évaluer les niveaux de compréhension et
d’assimilation du contenu du module. Les réponses modéles sont données a I’Annexe 3.
L’apercu des présentations des diapositives powerpoint module par module est donné a
lannexe 5.



	Table of Contents
	Acronyms and Abbreviations
	List of figures
	List of table
	Preferred way to cite this document
	Contact details of those who participated
	Acknowledgements
	Disclaimer
	EXECUTIVE SUMMARY
	RÉSUMÉ EXÉCUTIF
	I. INTRODUCTION
	I.1 Context and justification
	I.2 The invasive species management hierarchy
	I.3 Rationale of the course
	I.4 Overall objective of the course notes
	I.5 General and Specific objective of the course notes
	I.6 Methodology to deliver the course
	I.7 Resources requirements
	I.8 Structure of the modules
	I. 9 Key definitions
	References

	II. COURSE NOTES
	II.1.  CHAPTER 1
	PRE-COURSE KNOWLEDGE ASSESSMENT
	RELATIVE TO COURSE OBJECTIVES
	Introduction
	II.1.1  Pre-course module quiz
	Reference consulted


	II.2 CHAPTER 2
	INTRODUCTION: AN OVERVIEW OF DETECTION, DIAGNOSTICS AND MONITORING OF BIOLOGICAL INVASIONS: WHY? WHAT? HOW? AND WHEN?
	II.2 INTRODUCTION: AN OVERVIEW OF DETECTION, DIAGNOSTICS
	AND MONITORING OF BIOLOGICAL INVASIONS:
	WHY? WHAT? HOW? AND WHEN?
	Introduction
	II.2.1- What is detection, diagnosis and monitoring?: Definitions
	Detection is the discovery of an organism or sign of activity or an organism (e.g. feeding damage or disease symptoms) without necessarily knowing the precise identity of the taxon. Detection can be direct and immediate via sighting or indirect throug...
	Diagnostics is the process of identification of the taxa discovered if it cannot be immediately identified upon detection. Diagnosis is synonym to identification in this document. There are a variety of diagnostic methods such as the use of taxonomic ...
	II.2.2 Why do we need to detect, diagnose and monitor in IAS management
	Purpose of detection or screening
	Purpose of diagnostics or identification
	Purpose of monitoring or surveying

	II.2.3 How do we detect, diagnose and monitor?
	Broad approaches to detection
	a) Visual detection of species
	b) Visual detection of symptoms
	c) Olfactory detection
	d) Acoustic detection
	e) Trapping

	Broad approaches to diagnosis
	a) Expert identification
	a) Field guides
	g) ID cards and fact sheets
	h) Traditional single-access keys
	i) Multi-access keys
	j) Tabular keys
	k) Pictorial keys
	l) Computer-assisted character recognition
	m) Chemical methods e.g. ELISA
	n) DNA barcoding

	Broad approaches to monitoring or surveying
	The following approaches to monitoring or surveying are outlined in this section: general surveys, site-specific surveys, species-specific surveys and impact surveys.
	a) General surveys
	b) Site-specific surveys
	c) Species-specific surveys
	d) Impact surveys


	II.2.4 When do we detect, diagnose and monitor?
	II.2.5 Detection, Diagnostic & Monitoring at each stage of the invasive species management hierarchy
	Prevention
	a) Black lists
	b) White lists
	c) Inspection
	d) Laws and regulations
	e) Risk analysis
	f) Identification of new arrivals and reporting
	g) Treatment of imported commodities
	h) Environmental impact assessment
	i) Trade restrictions
	j) Surveys
	k) Information sharing
	l) Public awareness and education

	Early detection & rapid response
	a) Rapid assessment
	b) Contingency planning
	c) Emergency response

	Eradication
	a) Identifying new arrivals and reporting
	b)Feasibility assessment

	Control
	Mitigation and restoration

	III.2.6 Monitoring case studies
	a) EMPRES-i
	II.2.7 Module Summary
	Overview on detection, diagnostics and monitoring is summarised in as follows:
	1) Detection, diagnostics and monitoring are essential to the management of IAS and LMOs;
	2) Each detection, diagnosis or monitoring is needed at many points in the management framework;
	3) There are a number of broad approaches to detection, diagnosis and monitoring and the exact approaches and methods(s) adopted will depend upon circumstances e.g. type of species, stage in management hierarchy, policy and institutional issues, fundi...
	II.2.8 Module quiz


	REFERENCES

	II.3 CHAPTER 3
	MATCHING MONITORING WITH OBJECTIVES, PATHWAYS & SPECIES:
	APPROACHES & TOOLS TO USE IN DIFFERENT CIRCUMSTANCES
	Introduction
	Importance of the module for biosecurity: To introduce decision-making parameters for deciding what monitoring approaches to use according to management objectives and prevailing circumstances.
	Description/content of the module : The monitoring must be in pursuit of an objective; it’s a fundamental part of adaptive management; it has to take constraints into account ("cut your coat according to your cloth"); the precise approach adopted will...
	II.3.1 Monitoring as part of an adaptive management framework
	The Monitoring and  Evaluation (M&E) balancing act
	The action learning cycle

	II.3.2 Monitoring objectives
	II.3.3 Parameters to monitor
	II.3.4 Matching monitoring to pathways

	- Deliverance of autorisation for experimentation  (MINADER)
	II.3.5 Matching monitoring to species
	Invertebrates
	Vertebrates
	Plants
	Diseases

	II.3.6 Monitoring design/plan
	II.3.7 Resources required for monitoring
	II.3.8 Constraints on monitoring
	II.3.9 Overcoming constraints on monitoring
	II.3.10 The use of Standard Operating Procedures
	II.3.11 Module Summary
	Matching monitoring with objectives, pathways & species is summarised  as followed:
	1) Monitoring must be in pursuit of an objective;
	2) Monitoring is a fundamental part of adaptive management;
	3) Monitoring has to take constraints into account ("cut your coat according to your cloth");
	4) The precise approach adopted will depend on specificities including the species concerned;
	5) and Monitoring can be guided by Standard Operating Procedures.

	II.3.12 Module quiz

	References
	Reference consulted

	II.4 CHAPTER 4
	GUIDELINES FOR COLLECTION, DOCUMENTATION
	AND LABELING FOR EFFICIENCY AND EFFECTIVENESS
	Introduction
	Importance of the module for biosecurity: To introduce the vital role that systematic procedures play in effective detection, diagnostics and monitoring.
	Description/content of the module: At some point in a biological invasions programme it is likely that you will need to identify your specimen with a degree of authority: if you need to collect specimens for collections you need to follow clear proced...
	II.4.1 Data to record
	II.4.2 Guidelines for collection
	II.4.3 Guidelines for post-processing
	II.4.4 Complementary specimen collection approaches
	High resolution photography
	Automated species identification
	Acoustic detection methods
	DNA barcoding

	II.4.5 Summary of the Module
	The guidelines for collection, documentation and labelling for efficiency and effectiveness are summarized as followed:
	1) At some point in a biological invasions programme it is likely that you will need to identify your   specimen with a degree of authority;
	2) If you need to collect specimens for collections you need to follow clear procedures;
	3) Even if authoritative identification is not needed your specimen collection process needs to be systematic for consistency and to make valid comparisons over space and time.

	II.4.6 Module quiz

	Reference and reference consulted

	103 MINEPDED (2017) Training manuel on Detection, Diagnosis and Monitoring of Biological Invasions in Cameroon. Manuel prepared by John Mauremootoo (John@InspiralPathways.com) and Mary Fosi Mbantenkhu (Mary_fosi@yahoo.com) under the supervision the Pr...
	II.5 CHAPTER 5
	AN INTRODUCTION TO TECHNIQUES FOR LMO DETECTION,IDENTIFICATION AND QUANTIFICATION
	Introduction
	Importance of the module for biosecurity : To introduce the techniques available for LMO detection, identification and quantification
	II.5.1 Genetics 101
	II.5.2 GM 101
	Selective breeding
	How genetic modification differs from traditional selective breeding
	Modern genetic manipulation basics
	The electro or chemical poration method
	Bioballistics
	Microinjection
	Plasmids and viruses


	II.5.3 LMO detection methods
	Why we need to detect LMOs
	The GMO detection process
	Sampling and sample preparation
	Documentation-based methods
	Phenotype-based detection methods
	Protein-based detection methods:
	DNA-based detection methods


	II.5.4 LMO detection challenges
	II.5.5 Module Summary
	The introduction to techniques for LMOs detection, identification and quantification is summarized below as followed:
	1) Detection, diagnostics and monitoring of LMOs is a considerable challenge for all countries, especially those in the developing world;
	2) The growing numbers of LMOs is intensifying this challenge;
	3) However, detection methods are also getting more sophisticated;
	4) Cameroon needs to be part of an international effort if it is to effectively detect, identify and monitor LMOs.

	II.5.6 Module quiz

	References
	Reference consulted

	II.6 CHAPTER 6
	AN OVERVIEW OF INTERNATIONAL BODIES, NETWORKS AND DATABASES THAT CAN
	ASSIST CAMEROON IN DETECTION, DIAGNOSIS
	AND MONITORING OF LMOS AND IAS
	Introduction
	Importance of the module for biosecurity: To introduce the international entities (organisations, networks and databases) who can assist Cameroon in IAS and LMO detection, identification and quantification.
	II.6.1 Detection and diagnostics (non-LMO)
	The Convention on Biological Diversity (CBD)
	The Global Taxonomy Initiative (GTI)
	Global Biodiversity Information Facility (GBIF)
	Encyclopedia of Life (EOL)
	Australia’s Virtual Herbarium (AVH)
	The Consortium for the Barcode of Life (CBOL)
	Barcode of Life Data Systems (commonly known as BOLD)
	BioNET (the Global Network for Taxonomy)

	III.6.2 Invasive species
	CBD Invasive Alien Species Programme
	CABI Invasive Species Compendium
	Global Invasive Species Database (GISD) of the IUCN-ISSG
	United States Department of Agriculture (USDA) National Invasive Species Information Center (NISIC)
	Hawaiian Ecosystems at Risk (HEAR)
	BioNET-EAFRINET Keys and Fact Sheets
	Aliens-L
	Global Invasive Species Programme

	II.6.3 Agricultural pests and diseases
	FAO/IPPC – International Plant Protection Convention
	EPPO (European and Mediterranean Plant Protection Organization) Global Database
	FAO’s Desert Locust Watch
	PestNET
	Global Compendium of Weeds (GCW)
	CIRAD - French Agricultural Research Centre for International Development
	CABI - Centre for Agriculture and Biosciences International
	IITA– International Institute of Tropical Agriculture

	II.6.4 Human and animal diseases
	World Health Organization (WHO)
	CDC (Centers for Disease Control and Prevention) Global Disease Detection (GDD) Program
	World Animal Health Information Database (WAHIS) Interface (the Global Health Information System of the OIE)
	EMPRES Global Animal Disease Information System (EMPRES-i)
	HealthMap

	II.6.5 LMOs
	The Biosafety Clearing House of the Cartagena Protocol on Biosafety
	Codex Alimentarius Commission
	GMO Detection method Database (GMDD)
	ENGL and EURL
	GMOMETHODS: EU Database of Reference Methods for GMO Analysis
	EFSA - European Food Safety Authority

	II.6.6 Accessing Support
	II.6.7 Module Summary
	The overview of international bodies, networks and databases that can assist Cameroon in detection, diagnosis and monitoring of LMOS and IAS is summarised as followed:
	1) There is a range of international organisations, networks, initiatives and databases that can work together with national authorities in Cameroon to support detection, diagnostics and monitoring of  IAS and LMOs in Cameroon
	2) One crucial aspect that can enhance international collaboration is circulation of information which can enhance joint initiatives between international groups and their Cameroonian counterparts.

	II.6.8 Module quiz

	References

	CHAPTER 7
	AN OVERVIEW OF CAMEROONIAN INSTITUTIONS AND CAPACITIES FOR DETECTION, DIAGNOSTICS
	AND MONITORING OF LMOS AND IAS
	INTRODUCTION
	II.7.1 Institutions that play a role in IAS and LMO detection, diagnostics and monitoring
	MINEPDED
	MINADER
	MINEPIA
	MINSANTE
	MINFOF
	MINRESI
	MINESUP
	Biotechnology Centres
	LANAVET
	MinTransport
	MINCOMMERCE
	SODECOTON
	SODEPA
	Tadu Dairy Cooperative


	Conclusion
	II.7.2 Module Summary
	The overview of Cameroonian Institutions and capacities for detection, diagnostics and monitoring of LMOs and IAS is summarized below as followed:
	1) There are an array of relevant man mandates for detection, diagnostics and monitoring of IAS & LMOs in Cameroon;
	2) There are major challenges in terms of capacity, infrastructure and funding;
	Information circulation is poor;
	3) The Cameroon Biosecurity Project is addressing these issues BUT there needs to be follow-up work to build on outputs and outcomes achieved to date.

	II.7.3 Module quiz

	Reference consulted

	II.8 CHAPTER 8
	POST-COURSE KNOWLEDGE ASSESSMENT
	Introduction
	II.8.1 Post-course module quiz


	1. In your own words define detection, diagnostics and monitoring of biological invasions and/or LMOs
	2. In your own words state three reasons why detection, diagnosis and monitoring of biological invasions and LMOs are important
	3. List 3 different ways to detect biological invaders?
	4. List 3 different diagnostic tools that can be used for biological invaders?
	5. List 3 major generic/broad approaches to LMO detection and diagnostics
	6. For each LMO detection and diagnostics approach listed above give two advantages and two disadvantages
	Reference consulted

	ANNEXES
	ANNEX 1
	CAMEROON BIOSECURITY PROJECT GLOSSARY

	Sources:
	- Convention on Biological Diversity; Cartagena Protocol on Biosafety;
	- FAO Glossary of Biotechnology for Food and Agriculture;
	- Expert Consultation on Biosafety within a Biosecurity Framework; Contributing to Sustainable Agriculture and Food Production: Final Report.;
	- Agreement on the Application of Sanitary and Phytosanitary Measures, 1994;
	- World Trade Organization, Geneva.;
	- FAO Glossary of Phytosanitary Terms, FAO Plant Protection Bulletin, 38 (1) 1990:5-23.;
	- Guidelines for pest risk analysis, 1996. ISPM Pub. No. 2, FAO, Rome;
	- International Plant Protection Convention, 1992. FAO, Rome;
	- Requirements for the establishment of pest free areas, 1996. ISPM Pub. No. 4, FAO, Rome.
	ANNEX 2: GROUP EXERCISES
	I GROUP ACTIVITY FOR CHAPTER 2:
	LIST EXAMPLES OF INVASIVE SPECIES IN CAMEROON
	Size of the groups: Medium size groups of 6 to 7 participants randomly chosen for their professional activity.
	Species groups: To join a group, participants have to express a number from 1 to 4 in the order they are sited. All those who pronounced the same number will be  in the same group.
	II GROUP ACTIVITY FOR CHAPTER 4
	MONITORING PROJECTS IN CAMEROON
	Each group has to document actions undertaken within a project for the monitoring of one species
	Species groups: To join a group, participants have to choose according to their professional interest.   All those in the similar branch of activity or involved for the management of the same species   will be in the same group.
	ANNEX 3
	MODEL ANSWERS TO MODULE QUIZ
	Module 2 quiz
	Visual detection of species, Visual detection of symptoms, Acoustic detection,  Olfactory detection, Trapping
	Expert identification, Field guides, ID cards and fact sheets, Traditional single-access keys, Multi-access keys, Tabular keys, Computer-assisted character recognition,  Chemical methods e.g. ELISA, DNA barcoding
	General surveys, Site-specific surveys, Species-specific surveys, Impact surveys
	7. List five aspects of prevention that require invasive species detection, diagnostics and monitoring capabilities
	Inspection, Laws and regulations, Black lists Risk analysis,  Identification of new arrivals and reporting, Treatment of imported commodities, Environmental impact assessment, Trade restrictions,  Surveys, Information sharing, Public awareness and edu...

	Module 3 quiz
	1. Define three generic monitoring objectives for biological invasions management programmes.
	High resolution photography; Automated species identification; Acoustic detection methods; DNA barcoding
	Documentation-based methods; Phenotype-based detection methods; Protein-based detection methods; DNA-based detection methods;

	Module 6 quiz

	ANNEX 4
	SPECIES CONGENERIC TO SPECIES NATIVE TO CAMEROON LISTED
	IN THE WORLD BLACK LIST AND 100 MOST OF THE WORLD’S WORST INVASIVE ALIEN SPECIES
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