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Preface by George Alcee, Programme Officer Agriculture, OECS Commission

The Surveillance Manual — Plant Pests and Diseases “Surveillance Techniques and Skills for Plant Health
Technicians” was developed because of the urgent need within the Caribbean plant health systems, for a
nationally coordinated and targeted surveillance system that supports the early detection of new pests;
reporting of pest free areas and areas of low pest prevalence; and enhances pest incursion responses.

The International Plant Protection Convention (IPPC) requires countries to report on the occurrence,
outbreak, and spread of pests with the purpose of communicating immediate or potential danger. National
Plant Protection Organizations (NPPQOs) have the responsibility to collect pest information by surveillance
and to verify pest records collected. The provision of reliable and prompt pest reports confirms the
operation of effective surveillance and reporting systems within countries.

Currently, there is no formal comprehensive system of surveillance in operation in the Caribbean region.
No single organization is dedicated to plant pest survey activities for the detection, delimitation or
monitoring of established pests, or for the detection of new pests that may be introduced. Consequently
there are major gaps in pest records and a sparsity of information on pest status. This limits the ability of
the countries in the region to detect and respond to pest incursions as well as to fulfil their obligations to
trading partners and international regulatory and standard setting bodies.

In light of improving the plant health systems in the region, the Organization of the Eastern Caribbean
States (OECS) in collaboration with the Caribbean Plant Health Director’s (CPHD) Forum with funding
from the European Union (EU) endeavoured to fill this important need within the Caribbean by producing
this manual. The Surveillance Manual covers key areas such as: What is Surveillance, Need for
Surveillance, Planning a Survey, Developing Survey Protocols, Developing Field Procedures, Developing
Laboratory Procedures, and Preparing Public Awareness Information.

The Manual has a user friendly design and incorporates many pest and disease examples that significantly
impact the region, up to the time of documentation.

This Surveillance Manual does not pretend to have an exhaustive list of all the surveillance activities, but
represents a start towards educating the stakeholders in the region.

Finally we would like to acknowledge the United States Department of Agriculture Animal and Plant
Health Inspections Services International Service (USDA APHIS) Office in Trinidad for the logistical
support for the completion of this manual.
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Chapter 1 Surveillance
1.1  Why do we need to do surveillance?

We need to do surveillance for many reasons; amongst these are the fulfilment of our international
obligations as signatories to international treaties and conventions, namely:
¢ The International Plant Protection Convention (IPPC) and the Convention on Biological Diversity
(CBD) require its signatories to develop surveillance capabilities to facilitate transparency in
international trade and preserve their biodiversity.

¢ The CBD is a global, comprehensive agreement addressing all aspects of biological diversity:

genetic resources, species, and ecosystems. Signatories are obligated to uphold Articles 7(c), 8(l),

8(h) and 8(k) of the CBD, with regards to surveillance activities. That is, signatories must:

«¢+ identify/ monitor/ regulate or manage activities that are likely to have significant adverse
impacts on the biological diversity;

+»+ prevent the introduction/ control or eradicate alien species which threaten ecosystems/ habitat/
species; and

+»+ develop or maintain necessary legislation and/or other regulatory provisions for the protection of
threatened species and populations.

¢ The IPPC is an international treaty to secure action to:

+»+ prevent the spread and introduction of pests of plants and plant products, and

+¢+ promote appropriate measures for their control whilst minimizing technical barriers to trade.

The IPPC is governed by the Commission on Phytosanitary Measures, which adopts the
International Standards for Phytosanitary Measures (ISPMs). The IPPC is one of the three standard-
setting bodies whose rules are accepted by the World Trade Organization’s (WTO) Agreement on
the Application of Sanitary and Phytosanitary Measures (the SPS Agreement) (Article 3 and Annex
A: 1(c)). The IPPC is recognized as the only international standard setting body for plant health.

¢ The World Trade Organization (WTQO) operates a system of trade rules that provide the legal
ground-rules for international commerce between nations at a global level. The WTO is the
successor to the General Agreement on Tariffs and Trade (GATT) which had been in existence
since 1947 as the organization overseeing the multilateral trading system.

¢ The Agreement on the Application of Sanitary and Phytosanitary Measures (SPS), entered into
force with the establishment of the WTO, concerns the application of food safety and animal and
plant health regulations. Signatories responsibilities/obligations with regards to surveillance are
outlined by IPPC Article I: 1 and 4; Article 1V: 2(b), 2(e), 3(a) and 3(b); Article VI1I: 2(a), 2(g), 2(i),
2(j), 3, 4 and 6; Article VIII: 1(a), 1(b), and 1(c), and ISPMs No. 4, No. 6, No.8, No.10, No. 19 and
No. 22.
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1.2  What is surveillance?

The IPPC’s ISPM No. 5 defines:
Surveillance as:
An official process which collects and records data on pest occurrence or absence
by survey, monitoring or other procedures.

A survey as:
An official procedure conducted over a defined period of time to determine the
characteristics of a pest population or to determine which species occur in an area.

Monitoring as:
An official ongoing process to verify phytosanitary situations.

A monitoring survey as:
Ongoing survey to verify the characteristics of a pest population.

Box 1 Definition of surveillance
Pest surveillance
¢ involves
+ looking for and
+¢ recording the
» presence
» absence
» distribution and
» population levels of a pest;
¢ is conducted
+¢ over a period of time
+¢ in a scientific manner.

1.3 What is the purpose of surveillance?

The aim of surveillance is to supply current data on:
¢ pest presence and distribution, to fulfil the measures under the SPS Agreement, namely:

++ to prevent technical barriers to trade (Relevant IPPC Atrticles: IV 2(b), IV 2(e) and VII 2(j) and

ISPMs: No. 6 and No. 8), and
++ to minimize interference with international trade in fulfilment of the:
» transparency clause (Relevant IPPC Articles: VII 2(c), 2(i)and 2(j), VIII 1 and 1(a));
» pest listing clause (Relevant IPPC Article VII 2 (i) and ISPM No. 19); and
e early detection of pest
e generate and maintain pest list;
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*

pest free areas (pest free places of production (PFPPs) and pest free production sites (PFPS)) and
areas of low pest prevalence (Relevant IPPC Article Il and ISPMs: No. 4, No. 8, No. 10 and No. 22)
and reporting obligations.

IPPC’s ISPM No. 5 defines:
A pest free area as:

An area in which a specific pest does not occur as demonstrated by scientific
evidence and in which, where appropriate, this condition is being officially
maintained.

An area of low pest prevalence as

An area, whether all of a country, part of a country, or all or parts of several
countries, as identified by the competent authorities, in which a specific pest occurs
at low levels and which is subject to effective surveillance, control or eradication
measures.

The main objectives of surveillance are to:

*

.

conduct surveillance on:

pests of quarantine importance

alien invasive species

pests of economic and/or farming importance, and
natural enemies of pests

R/
0.0

R/
0.0

R/
0.0

7
0.0

develop and maintain a database and geographic information system which captures vegetation/
pest species surveyed and inspection details.

provide information

on pest presence/absence (pest lists: national, regulated non-quarantine, quarantine)

for the conduct of pest risk analyses

to establish pest free areas

to facilitate transparency in international trade in fulfilment of obligations as a signatory to the
WTO SPS Agreement.

o
o
o
o

The expected outputs of surveillance are to:

*

develop a database on pest presence/absence (current pest lists: national, regulated non-quarantine,
quarantine)

¢ illustrate the distribution of these pests presence using Geographic Information Systems

¢ illustrate and report on pest free areas

¢ provide pest incidence and distribution information to assist in determining management strategies

for pests and
promote transparency in trade thereby increased confidence with trading partners.
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Box 2

Benefits of surveillance

1. Early detection of pest which allows for a rapid and effective response:

a.
b.

Eradication — the application of phytosanitary measures to eliminate a pest from an area.
Containment — the application of phytosanitary measures in and around an infested area to
prevent spread of a pest.

Management or suppression - the application of phytosanitary measures in an infested area to
reduce pest populations.

2. Expanding market access as markets requires evidence of:

a.
b.

Pest free area — illustrate the absence of pest.

Area of low pest of prevalence - An area, whether all of a country, part of a country, or all or
parts of several countries, as identified by the competent authorities, in which a specific pest
occurs at low levels and which is subject to effective surveillance, control or eradication
measures.

3. Improved pest management as surveys allow one to detect population levels to determine when
economic threshold is reached to warrant intervention.
4. Informed pest status -

a.

Commodity pest list - A list of pests occurring in an area which may be associated with a
specific commodity.

b. Host pest list - A list of pests that infest a plant species, globally or in an area.
c. National pest list — compilation of a list of pest occurring in a country.

e.

. Quarantine pest list - compilation of a list of pest not present in a country or may be present but

under eradication or control.
Natural enemies presence/absence

5. Examine for quarantine breaches - high risk sites - where pest will spread upon breaching
quarantine.

1.4

What are the ISPM’s that provide general guidelines/standards for surveillance?

The WTO Member Countries must abide by the trading rules set by the WTO and the three recognised
standard setting bodes: the Office International des Epizooties (OIE, which is the World Organisation for

Animal

Health), the Codex Alimentarius (which protect the health of consumers and ensure fair practices

in the international food trade) and the IPPC (which regulates plant health in international trade). These
standard setting bodies set standards/ guidelines to conduct trade safely with the least risk to Member
Countries.

The Commission of Phytosanitary Measures of the IPPC has adopted a number of international standards/
guidelines that Member Countries must follow to trade in plant and plant products. The following ISPM’s
are those that must be adhered to with respect to surveillance and aspects of surveillance that impact on
pest presence and distribution:
¢ ISPM No. 6 - Guidelines for Surveillance
http://www.acfs.go.th/sps/downloads/13717_ISPM_6_E.pdf

¢ ISPM No. 8 - Determination of Pest Status in an Area

http://www.acfs.go.th/sps/downloads/13730_ISPM_8 E.pdf
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¢ ISPM 26 - establishment of pest free areas for fruit flies (tephritidae)
http://www.acfs.go.th/sps/downloads/133631_ISPM26_2006_E.pdf

¢ Fruit fly trapping Annex 1 to ISPM No. 26
http://faperta.ugm.ac.id/perlintan2005/puta_files/attach/ISPM%20DraftAnnex1FFtrapping.pdf

¢ Draft ISPM for member consultation: Establishment of areas of low pest prevalence for fruit flies
(tephritidae)
https://www.aphis.usda.gov/import_export/plants/plant_exports/downloads/draft_ispm_ff_alpp.pdf

1.5 What are the types of surveillance activities?

ISPM’s 5 and 6 defines various types of surveillance activities:
¢ General survey
is a process whereby information on particular pests which are of concern for an
area is gathered from many sources, wherever it is available and provided for use
by the NPPO.
For example, in compiling the national pest list the NPPO reviews literature from many sources:
published literature (journals, books); unpublished literature (departmental records: annual reports,
diagnostic reports); trade reports (interception records); etc.

¢ Specific surveys
are procedures by which NPPOs obtain information on pests of concern on specific
sites in an area over a defined period of time.
For example, the conduct of a survey for a particular pest — giant African snail - in a specific area —
high risk areas - over a specific time to determine pest presence/ prevalence. Specific surveys are
conducted for regulated quarantine pests (that is, pests not known to be present in a country).

¢ Targeted or Detection survey
Survey conducted in an area to determine if pests are present.
For example, the conduct of a detection survey for a specific pest on a specific commodity grown
in a particular area from which the commaodity to be traded is grown. Targeted or detection surveys
are used to monitor regulated quarantine pests at high risk sites to confirm that pest is still absent or
if it has been recently introduced.

¢ Delimiting survey
Survey conducted to establish the boundaries of an area considered to be infested
by or free from a pest.
For example, upon the detection of a pest, a survey is conducted around the index case to establish
the extent of infestation. Delimiting surveys are used upon detection of a new introduction of a
regulated quarantine pest or alien invasive species.

¢ Monitoring survey
Ongoing survey to verify the characteristics of a pest population.
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For example, upon the imposition of a control measure on a target pest a survey may be conducted
to collect data on the pest’s response. Monitoring surveys are used to determine the pest population
characteristics upon the introduction of a biological control agent to reduce the pest population.

Other types of surveillance are:

¢ Active survillance

deliberate, coordinated effort by pest management personnel looking for the pest.
For example the conduct of any of the surveys listed above.

Passive surveillance

activities where public, farmer, other industry personnel notify on pest presence;
usually done through hotline, emails, farm visit records, interception reports,
diagnostic reports.

Pathway surveillance
surveys that target high risk sites to look for pests at specific intervals/time.

1.6

What are the key terms used in surveillance?

Standardization of the terms used in reporting surveillance results allow for better communication between
the plant regulatory personnel of trading partners. The vocabulary as defined by ISPM 5 used in
surveillance is:

1.

10.

11.

Endangered area - an area where ecological factors favour the establishment of a pest whose
presence in the area will result in economically important loss.

Ecosystem - a dynamic complex of plant, animal and micro-organism communities and their abiotic
environment interacting as a functional unit.

Entry of a pest - movement of a pest into an area where it is not yet present, or present but not
widely distributed and being officially controlled.

Establishment of a pest - the perpetuation, for the foreseeable future, of a pest within an area after
entry.

Habitat - part of an ecosystem with conditions in which an organism naturally occurs or can
establish.

Host range - species capable, under natural conditions, of sustaining a specific pest or other
organism.

Incursion - An isolated population of a pest recently detected in an area, not known to be
established, but expected to survive for the immediate future.

Introduction (of a pest) - The entry of a pest resulting in its establishment.

Occurrence (of a pest) - The presence in an area of a pest officially recognized to be indigenous or
introduced and not officially reported to have been eradicated.

Outbreak (of a pest) - A recently detected pest population, including an incursion, or a sudden
significant increase of an established pest population in an area.

Pathway - any means that allows the entry or spread of a pest.
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12.

13.

14.

15.

16.

17.

18.

Pest - any species, strain or biotype of plant, animal or pathogenic agent injurious to plants or plant
products.

Pest introduction - the entry of a pest resulting in its establishment.

Pest record - A document providing information concerning the presence or absence of a specific
pest at a particular location at a certain time, within an area (usually a country) under described
circumstances.

Pest risk - the probability of introduction and spread of a pest and the magnitude of the associated
potential economic consequences.

Pest status on an area - presence or absence, at the present time, of a pest in an area, including
where appropriate its distribution, as officially determined using expert judgement on the basis
of current and historical pest records and other information.

Quarantine pest - a pest of potential economic importance to the area endangered thereby and not
yet present there, or present but not widely distributed and being officially controlled.

Regulated area — An area into which, within which and/or from which plants, plant products and
other regulated articles are subjected to phytosanitary regulations or procedures in order to
prevent the introduction and/or spread of quarantine pests or to limit the economic impact of
regulated non-quarantine pests.
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Chapter 2 Planning a survey
2.1 What are the requirements needed to plan a survey?

In order to conduct any type of survey, one must devise a survey plan or protocol. The survey protocol
must be practical, scientifically and technically sound, feasible and cost effective. The survey protocol
tells the surveyor how, where, what, how many, when and why. The survey protocol consists of:

¢ Field manual
¢ Laboratory manual
¢ Stakeholder awareness

¢ Data sheets
In Chapter 3 we will devise the survey protocol. This chapter describes what needs to be considered in
devising the survey protocol.

Box 3 What the surveyor and diagnostician need to know?
How to:
conduct the survey; collect sample; package sample; transport/ship sample; process sample in laboratory

Where to:
look for sample; take or collect sample; send sample

What:
to look for in a sample; to do in collecting the sample; precautions to take so as not to be an agent of
spread of pest and disease; questions to ask (data to collect); are the objectives of the survey

How many:
samples to collect; farms to sample; host to sample

When:
to conduct the survey

Why:
the survey is being conducted

Basic information required for planning any type of survey is:
a. Technical package on the pest (biology, life cycle, host, habitat, natural enemies, etc.)
. Host distribution (or list of farms or list of roads)
. Environmental data
. Population dynamics

b
C
d
e. Map
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a. Technical package

The technical package on the pest informs on the pest. It lays the foundation of sound science upon which
the survey will be based. It provides justifications or rationale or reasoning for the particular actions in the
protocol. It provides identifying details of the pest, its symptoms, means of diagnosing, and natural
enemies. Box 4 list the contents a technical package should contain.

Box 4 Technical Package: Cover and Table of Contents

TECHNICAL INFORMATION PACKAGE

CITRUS
Comal apanns B daowns Condidarw Lidardecws svatowm C L avcanem snd C L amencasm

st v Avian cres i, Dlpharins s, At srms prvit, ivce e | VA Of pest(s)/Causal Agent(s) /Vector(s)

ON <«—4-Tide
LONGBING DISEASE

| _Tllustration/Picture of causal agent
vector/symptoms

4 L -Copyright’Produced by/Authority

L. Issue No.

Date

Table of Contents
1 Introduction
1.2 Summary of invasiveness [z briefdescription of why it isinvasive - whare itoccurs, when itwas

13

2.1
2.2

3.1
3.1

4.1
4.2

first recorded asinvasive, characteristics of itsinvasiveness e g. ease of spread, establishment
and impacts, impact on endemic or threatenad native species / ecosystems)

Regulztad pest/Alert list

Symptoms

Symptoms by affected plant part

Differentiztion from othardisease/nutrient deficiency symptoms

Host range (main, other, wild; aspects of host that predisposesthemto attack; is host involved in
international trade-thus likely to spread to othercountries; pest stage associsted with different
plant parts)

Causal Agent

Vector

Spread (pathways of spread and rate — local/regional /intemational

Transmission (biotic, abiotic,international, accidental)

Dispersal (natural, vector, intarnational, accidental)
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4.3 Affected plant parts

4.4 Affected plant stages

5 Control

51 Biological Control

5.2 Chemical Cantral

5.3 Cultural Control

& Impact

6.1 Economic [quantitative details, frequency, severity]

6.2 Environmental (impact on species — competition, hybridization, parasitism, predation, etc.;
habitat, ecosystem-processes: nutrient cyde, soil protection, waste decompasition, etc.; sites
sffected)

6.3 Human/Cultural (impact on human health/norms, livelihood, 2esthetics, et}

7 Phytosanitary risk [risk of introduction to new areas through the various pathways of spread
including accidental introduction or deliberate introductions associsted with any intended uses;
riskor likelihood of pest being a vector for or carrier of other disesses; listed as 2 quarantine pest
elsawhers)

8 Biology and ecology (habitat; life cycle; envimnmental tolerances and adaptability —
temperature, relative humidity, rainfall, soil type and conditions, water and waterconditions, pH;
reproduction, reproductive capacity/propagules; motility; pioneering; competitive ability;
nutrition —range)

8.1 Causal Agent

8.2 Vector

8 Mames of disease

10 Taxonomy of caussl arganism

10.1 Taxonomic position

10.2 Motes

11 Morphology/Description

11.1 Causal agant

11.2 Vector

12 Similarities to other species

13 Detection and inspection methods

14 Dizgnostic fldentification methods

15 Geographic distribution [native or introduced/alien fexotic; deliberate or accidental imtroduction,
invasive; localized/widespread; domesticated,/bred incaptivity; presence or absence; areaof
arigin, date of intraduction to other areas; pathway of introduction)

15.1 Causal Agant

153.1 Vector

15.3 Free areas

15 Current wark

17 Legal [l=ws, regulations governing the pest)

18 Bibliography
Sources of literature to assist in developing technical packages

Box 5

USDA_APHIS New Pest Response Guidelines
http://www.aphis.usda.gov/wps/portal/aphis/resources/manualsandguidelines/
Diagnostic Protocols, Handbooks and Contingency Plans from Plant Health
http://www.planthealthaustralia.com.au/wp-content/uploads

National Centre for Integrated Pest Management http://www.icar.org.in/files/

Australia

10
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b. Host distribution / list of farms
The distribution of host plants will indicate the potential areas the pest may be found or can spread.

C. Environmental data
Environmental data indicate the potential areas that will favour the pest’s establishment, thus where the
pest can be found or spread.

d. Population dynamics
Some pests may be introduced through ethnic population or visitors. ldentifying ethnic settlements can
assist in identifying high risk areas of likely introduction of exotic pests.

e. Map

Human and financial resources are usually the limiting factors that determine the intensity of sampling in
the survey design. Geographic information systems allow us to combine the various factors to be
considered in designing the survey methodology in a systematic manner to inform on the minimal areas
that may be sampled to inform on pest presence and distribution based on sound science.

In its simplest form, a map of the country is used and each factor is overlaid, like a transparency, and the
intersecting areas of pest-host-environment-human interaction illustrate the sites most suitable for the
pest’s introduction, establishment and spread.

2.2 How the factors affect the survey design?

When developing the survey design, it is critical to strike a balance with needed efficacy and available

resources. Many factors will influence the survey design: ranging from the

@ Frieee biology of the pest to available resources and political/administrative processes.

e This manual is to be used as a framework for the planning and executing of

cesouroes ﬁ surveys. The goal of this section is to provide the information in determining the
needed resources to accomplish the survey.

Factors that affect the survey design include those of the:
a. Pest-host-environment-human interaction that determine the sites (HIGH RISK AREAS) that a
particular or target pest may be introduced, established, found or spread such as:

¢ Host — number of, distribution, commercial management practices affect survey design.
The number and distribution of host plants influence the survey sampling design as it informs on
the sites to be sampled. It will assist in determining what will be the smallest unit of area to be
sampled. For example, the smallest unit to be sampled vary with the pest, viz:
+¢ pest of food crops — farm;

» pest of storage crop — warehouse, supermarket;

+» pest of ornamentals — malls, parks, etc.;

)

.0

*e

11
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+¢+ pest of a backyard plant - a household plot along roadway.

¢ Pest — ecology, habitat conditions, biology and life cycle, previously reported presence and
distribution, transmission and spread, natural enemies and their distribution — influence the areas at
risk. The mode of attack, time of attack, prevalence, and symptomology displayed influence the
timeline for the survey.

¢ Environment - climatic and physical suitability that will allow for the sustenance of the pest and
completion of its life cycle.

¢ Human — explores the likelihood that the pest can be dispersed by human through the commodity
pathway (seed/planting material suppliers, nurseries, packing house, ethnic settlement or visits,
marketers, workers/equipment operators/extension officers, waste disposal). This risk is usually
summarised in the PHYTOSANITARY RISK - PATHWAY OF INTRODUCTION. The
phytosanitary risk is usually rated ‘low’, ‘moderate’ or ‘high’ and is based on the probability of the
pest’s entry, establishment, spread and consequences. The overall risk rating is also used to
prioritise pest for surveillance, when resources are limited.

b. Laboratory processing capacity - The size of the laboratory’s physical infrastructure determines
the space available for processing samples for identification. For example if rearing is required, the area
will determine the number of jars that can be accommodated, hence the number of samples that can be
processed at a given time.

C. Human resources available for conducting survey and processing samples in the laboratory.
Usually there are more personnel available to conduct the survey, but the laboratory staff may be
restrictive and therefor the survey duration will be restricted by the laboratory’s processing capacity.

d. Timeline available for conducting survey which is determined by the pest life cycle; pest-host
interaction: when pest most actively found or symptomology expressed; pest management programmes;
and climatic conditions — some pests are best observed during a dry spell others require high moisture and
humidity.

e. Economics — of the survey is the economic/political/social impact of the pest versus the cost of
surveillance.

2.3 Developing the sampling methodology
2.3.1 What are key terms used and their meaning?

Standardization of the language used in the conduct of surveillance will facilitate better understanding and
thus trust amongst plant regulatory personnel of trading partners. The common terms used in describing
the survey design and their meaning and relevance are listed below.

12
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1. Sampling — is an information collection tool. It refers to the
process of selecting a representative portion of the
population. The observations obtained from studying the
sample are then used to make inferences about the
population. Sampling determines how credible and/or reliable R
the results are.

2. Sample —is a subset of the members from a larger population that is collected and analysed to make
inferences. For example, in studying Black Sigatoka Disease on Musa — the sample is the
infected Musa leaf.

3. Sampling unit — can be defined as the smallest unit, from which information is gathered. In the
above example, is the smallest unit the Musa plant or the farm? Usually, the smallest unit is the
farm as a number of leaves from different varieties can be selected from the farm. The data will
be analysed on a per farm basis and not a per plant basis.

4, Size of Sample — is defined as what constitute a sample. What will be collected: a whole leaf, part
of the leaf or five leaves to study from the farm? The size of the sample can be stated as: collect
3 pieces (6°°x 6”°) of infected leaf from each Musa variety present on the farm.

5. Sample size — is defined as the number of members of the population being studied or the
number n of sampling units that are selected from the population; for example 350 farms from
the 1000 sweet potato farms registered will be examined for Megastes. Generally, the larger the
sample size, the greater the likelihood the sample will be representative of the population.

6. Sampling intensity — is defined as the proportion/ percentage of the population being sampled.

POPULATION —

|
SAMPLING INFERENCE

2.3.2 Sampling techniques

The sampling methodology is a major part of the survey design. The sampling method or technique
chosen is determined by the aim or purpose of the survey, factors affecting the survey design as stated in
Section 2.2 and the resources available. Sampling techniques can be broadly classified into probability
and non-probability sampling as described in Box 6. Each sampling technique is briefly described and an
example of how it can be applied in plant protection is given.

13
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Box 6. Classification of sampling techniques

Sampling

Probability
Simple .
_ ==l Convenience /Ion—probabil'rty \

samplingis the process

Non-Probability

f’;obabilitysamplingi?\

the process of

collecting the sample of collectingthe
=1 Systematic =1Judgemental

where all individuals in sample where all the

the populationhave an individuals in the

equal chance of being population do not

= Stratified e Quota
selected.

have an equal chance

L J

of being selected. j

aad Cluster o Snowball

Random sampling - Each individual of the study population has

an equal probability or chance of being selected.

Assign each individual a number: n n n n n
+ place in a hat, draw the required number of samples out; or Sample

<+ select the required number of samples using a random
q p g

number table; or

+¢ select the individuals randomly generated by the computer. u n
This is the most frequent method used in all surveys. ﬂﬂw
Population
Systematic sampling - the N" individual is sampled. Population

Assign each individual a number, randomly select the starting

point then, every N™ occurrence, for example every 3" aaraloanroaa
individual. Care must be taken to ensure that the list does not
contain any hidden order — age, sex, variety, etc.

This method is often used in surveys where the host (a backyard u B n n
plant or ornamental) is distributed along the roadways. The
survey design usually is a x km grid and in each grid the major
or minor road is selected to be surveyed depending upon the
distribution of the host. A random point along the road is chosen
to begin the survey and thence every N" km thereafter.

Samphe(wveny 1)

=
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Stratified sampling - is achieved by separating the population
into non-overlapping groups called strata and then obtaining a
proportional simple random sample from each group. The
individuals within each group should be similar in some way.
Assign each individual in a group based on a characteristic, for
example: varieties, land owners and squatters; pesticide use and
organic farming, then randomly select individuals from each
stratum.

Cluster sampling - is achieved by selecting all individuals within
a randomly selected collection or group of individuals.

This technique is used when the population is already broken up
into clusters or groups and each cluster represents the
population. The clusters are numbered and then clusters are
randomly selected. Usually practiced in inspecting imports at the
port — only a number of crates/boxes (clusters) are opened and
inspected; not all.

Convenience sampling is using the most convenient or readily
available individuals to get a gross estimate of the results.

The individuals are chosen because they are present, for
example, all solanaceous crops received in the laboratory for
diagnosis will be used in the study.

Judgment sampling selects the sample based on judgment.

The sample is chosen because it has the desired trait that is being
studied. This is used in detection surveys. The sample is chosen
because it exhibits the typical symptoms/damages expressed by
the pest infestation.

Quota sampling selects the first individual that meets the criteria
until the desired number of samples is obtained.

The criteria are set by the surveyor as in judgement sampling.
But here, only a specified number of samples or quota is desired.
For example, 5 leaf samples displaying the desired symptoms
from each variety of Musa present on the farm will be collected.

Sumattie Gosine

'"{“\n‘m

e
amo o
non-aa

) Samgphe
Cluster Populaticn {2 chusters)

Population

Sample
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4
"
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15



Surveillance Manual - Plant Pests and Diseases Sumattie Gosine

Snowball sampling relies on referrals from initial subjects to

generate additional subjects. A small number of individuals with /
the desired trait is identified and used to find others who in turn = L: =
identify others. <ET <ﬂ
It is used in surveillance when performing trace backs and trace

forwards to track the origin of the pest infestation and predict §

Snowball sampling

the further spread, respectively.

Box 7. Easy Reading in sampling and sampling techniques
i.  http://www.statpac.com/surveys/index.htm#toc
ii.  http://stattrek.com/survey-research/sampling-methods.aspx?Tutorial=AP
iii.  http://lwww.dissertation-statistics.com/sample-size.html
iv.  https://faculty.elgin.edu/dkernler/statistics/ch01/1-4.html
v.  https://explorable.com/what-is-sampling?gid=1578
vi.  https://www.surveymonkey.com/mp/sample-size-calculator/

2.3.3 Detection tools

The survey protocol must also consider the type of detection practices that are required with respect to the
target pest. Detection practice can differ with the type of pest: pathogen, insects, weeds, mollusc, mites
etc. In detection surveys, for most types of pest, visual inspections — where the surveyor is actively
looking for the signs/symptoms/damages caused by the pest - are necessary, however for mobile pests —
gastropods and insects - active and passive capture methods are used. Box 8 summarizes the detection
practices for the various types of pests.

Box 8. Detection practices commonly used for the various pest types

PEST DETECTION PRACTICE

Pathogens (fungi, bacteria, viruses, Visual inspection looking for characteristic
viroids, phytoplasmas, mycoplasmas) symptoms

Nematodes Soil sampling

Weeds Visual

Insects Visual and/or active or passive capture
Gastropods (slugs and snails) Visual and/or active or passive capture

For a listing of many USDA approved survey methods: http://caps.ceris.purdue.edu/approved-methods

Active capture is defined as a method which requires the surveyor to be involved in the collection
process. Passive capture is defined as a method which doesn’t require a collector. Each method has some
equipment needs associated. Thus in planning the survey design, it is important to consider the collection
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methods because it will impact on the diagnosis and resources required. Below is a small list of
commonly used equipment.

a. Active capture equipment

1. ASPIRATOR - used to capture small and fast moving insects, inocts T
which is easily collected by hand. It comprise of a vial, a tight
fitting cork, rubber stopper, or other cap with two metal tubes G"’ss'“be&
running through it (Fig. 1). One tube has a rubber hose with a | rusbermng
mouth piece on the outer end and a piece of fine mesh covering
the end inside of the vial which prevents insects being sucked gauze
into ones mouth. The other tube is longer and flexible to collect
the insect. To collect insects, one sucks air through the rubber — Fig. 1

hose and points the other tube at the insect - the insect is sucked into the vial

Hdﬁumm —

Rubber tube

Rubber ring to
hold gauze

75mm x 25mm
glass tube

2. NETS - There are three types of insect collecting nets: aerial, sweeping, and aquatic. A collecting
net is composed of a net bag made of cloth or fine mesh that is attached to a wire hoop, affixed to a
wooden or metal pole.

i. Aerial nets are used for flying insects or those perched on something
(bees, wasps, dragonflies or butterflies). The bag is made of a white or
black tightly meshed material - soft nylon, organza, cotton or silk (Fig.
2). Larger hoops are used for large and fast moving insects; and
smaller hoops are used for smaller insects. The handle is made of
lightweight aluminium or wood and is extendable.

ii.  Sweep nets are used to sweep through vegetation to collect insects not
easily seen (Fig. 3). The bag is made of unbleached, heavy, sturdy,
close-weave twill material - sailcloth, canvas, muslin - to drag through
dense vegetation without being damaged. The handle needs to be more

sturdy and heavy and usually made from wood.

iii.  Aerial/ sweep nets are multipurpose general collecting nets that can be
used as aerial nets or sweeping through dense vegetation (Fig. 4). The
bags are made from a combination of heavier cloth with the apical
third of the bag of fine mesh material.

iv.  Agquatic nets are used to drag through the substrate of aquatic habitats,
collect and deposit the material into a large white pan to sort through. oo
The bags are made from a heavy duty material. The hoop is a D-
shaped, square to triangular thick wire hoop. The handle is long and Fig. 5
heavy.

3. BEATING TRAY - is a simple white heavy duty cloth stretched over a circular hoop or over a
frame of two crossed sticks (Fig. 6 and 7). It can be placed on the ground or held in place under
branches, shrub etc. to catch the insects. The vegetation is “beaten” with a stick or shook to
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displace the insects to fall onto the beating tray. The insects are then collected by hand. It is used to
collect insects which are difficult to spot by casual observation. Beating sheets can vary in size, but

http://ex treme-macro.co.ulubeating -for-insects/

b. Passive capture equipment

Passive capture usually employs a trap with an attractant. The attractant manipulates the insect’s sense of
sight and /or smell. Some insects have an affinity for light or scent for finding food or mating. Traps can
be an important tool in plant protection for pest detection or in its management. When traps are used as a
tool to control pests, trap efficiency is related to the mobility of the pest, pest population density,
attractiveness of the attractant and the trapping density. Trap design is influenced by the biology of the
target pest. The basic types of traps used in general agriculture practices are listed below.

1. PITFALL traps - are tools for detecting walking and crawling soil
and litter inhabiting arthropods. A pitfall trap is a container that is
sunk into the ground so that its rim is flush with the soil surface. It
is covered to keep rain out (Fig. 8). Insects and other arthropods are
captured when they fall into the trap. Pitfall traps usually contain a
killing / preserving agent such as anti-freeze, soapy water, or ethyl
alcohol to prevent the pest from escaping or preying on each other.
For more on pitfall traps: http://pubs.ext.vt.edu/444/444-416/444-416 pdf.pdf

https://en.wikipedia.org/wiki/Pitfall_trap

2. BAIT STATION OR ATTRACT AND KILL traps — uses a food source (proteins, sugars, fruit,
piece of plant tissue, or yeast) as the attractant to lure the pest in. The success of the bait trap
depends on the bait, the better the bait, the better the catch; poor sanitation will negate its
effectiveness. Bait stations are often used in control activities (fruit flies) but for animals like snails
and slugs they can be used in detection or delimiting surveys. Traps vary in shape, size,
construction, and colour based on the behaviour or ecology of the target pest. It consists of a bait or
lure, entry and some mechanism for holding the pest. The trap doesn’t have to be expensive. It can
be constructed of simple materials as shown in Fig. 9.

18
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Snail and slug trap

using beer.

Palm weevil trap

using molasses

Pictures taken from:

http:/fwww aliexpress.com/item/HD8002-snail-trap/344321374 html
http://www.instructables.com/id/Slug-Trap-from-Racyeled-Water-
Bottles/step3/Putting-it-Togather/

http:/lifehacker. com/5799845 /make-a-sluz-trap-out-of-a-used-plastic-
bottle

http://www.indiamart.com/pastcontrol-india'traps . html .
http://www.palmtalk org/ Flg. 9

3. LIGHT traps — uses different wavelength of light as the attractant to lure the pest in. Traps vary in
shape, size, construction, light source/colour based on the behaviour or ecology of the target insect
and some mechanism to trap the pest — soapy water in a bulk container or glue on sticky traps (Fig.
10). For example, brightly coloured sticky traps can be: covered or enclosed structures; has soapy
liquid or insecticide or an adhesive that causes the insect to stick on the panel. Traps can be

suspended or placed on the ground. Traps with green light are used for Euscepes postfasciatus.

hhhmnmme R

=
n
n

~ . Fig. 10 FRSSStaai NN\

3

http:/iwww.aliexpress.com/ https://farmlet.wordpress.com/2011/06/

4. PHEROMONE traps — uses semiochemicals to attract the target insect. Pheromones are
semiochemicals produced and released by the organism that enable it to communicate with other
members of its own species to affect their behaviour; some examples are:

¢

Alarm pheromone — cause the insects to move toward the region of increasing concentration,
their response changes to one of alarm, then they hasten their efforts to remedy the
disturbance — examples seen in ants and honey bees.

Trail pheromone — release to map /guide the others members of its own species especially in
searching for food.

Repellent pheromones — release to keep other insects away.
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* Queen pheromone — release by queen bee to induce the workers to feed and groom her;
inhibit the workers from building queen cells and rearing new queens; and inhibit ovary
development in the workers.

¢ Aggregation pheromones — usually male-produced sex attractants which causes both sexes to
arrive or aggregate to the site. Found in many family Coleoptera, Dictyoptera, Hemiptera,
Homoptera and Orthoptera.

* Sex pheromones — released by the female to attract its mates.
The majority of lures used in agriculture are based on sex pheromones. It can be used to attract the
males or caused confusion in the males, that is, "disrupt communication™ thus preventing the sexes
from meeting and mating. Sex pheromones can be used in surveys for early detection and in
delimiting surveys. Sex pheromones are sex-specific and will not attract males and females; will
not attract immature insects and are specific to a certain group of insects. Sanitation is key to its
success.

Pheromone traps can be constructed as in the light trap but the pheromone is usually hung inside
the trap to attract the insect inside. The pheromone is impregnated in a release device often a septa,
capsule or string. Soapy water or insecticide can be used to kill the insect. Sticky glue surface can
also be used to hold/trap the insect. Fig. 11 shows an assortment of traps using pheromones to
attract the pest.

o . — http://pinkrose77.tripod.com/
edis.ifas.ufl.edu @l agresearchmag.ars.usda.gov/ www.dropdata.org: organicfarmers

ipmguidelinesforgrains.com.au

Traps may utilise any combination of techniques above. Box 9 gives a listing of references to assist in
determining the pest capture method.

Box 9. Sources of literature to assist in determining the most appropriate insect capture

method/tools

Insect collection methods by Joe MacGown available at
http://mississippientomologicalmuseum.org.msstate.edu/collecting.preparation.methods/Collecti
ng.methods.htm#.Vfy_St9Viko

Insect trapping guide by A.J. Gilbert et al available at
https://www.cdfa.ca.gov/plant/pdep/Insect_Trapping_Guide/docs/Insect_Trapping_Guide_web.
pdf

http://www.pherobase.com/

20
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Box 10 is an example of how traps can be used to perform surveillance or monitor for fruit flies. Box 11
provides links to references that may be helpful in planning and executing surveys on fruit flies.

Box 10. Fruit fly trapping

The TAEA’s Trapping Guidelines for Area-Wide Fruit Fly Programmes states that Tephritid fruit flies
cause devastating losses to fresh fruits and vegetables, thus having a great impact on international trade in
agricultural produce. As major quarantine pests, control of fruit flies usually involve area-wide national or
regional (trans-boundary) control programmes. The IAEA’s trapping guidelines provides strategic
guidance and direction on where and how to implement surveys in support of fruit fly control and
guarantine activities. Some of these are briefly described below for fruit flies trapping in the OECS and
the wider Caribbean.

* Traps used in fruit flies trapping

1. Mc Phail - is a glass trap with a water reservoir (Fig. 12). Flies
enter from below through the opening and drown in the solution.
The trap is baited by filling the reservoir with water and Torula
yeast and borax pellets. Water is added to the level just below the
inside lip of the trap so that minor tilting of the trap will not cause
spillage. Usually used against Anastrepha spp., Bactrocera spp.,
and Ceratitis spp.

2. Multi Lure - consists of an inverted funnel base and a transparent
cover on top with a plastic dispenser holder for the pheromone
(Fig. 13). A soap water solution is placed inside the inverted
funnel. Insects are attracted to the pheromone and enter the trap
through a hole in the inverted funnel base. Once inside the trap,
insects fly around the cover, until exhausted and fall into the soap
water solution contained in the inverted funnel base where they
drown.

3. Jackson — consists of a body made of waxed cardboard material
that is folded into a delta shaped object (Fig. 14). The lure is
placed on a cotton roll wick, supported inside the trap by a wire ’
wick holder. A sticky insert on the bottom captures flies. The ::w,-::‘i:;g:;r::-coml

wire hanger placed at the top of the trap body is used to suspend [ farticle34601958.html
the trap.

* Lures/attractants used in fruit flies trapping
Lures that can be used are food and pheromones. It can be used alone or in combination.
a. Torula yeast - is a food attractant, high in protein. It is a tool widely used in detection and
delimiting survey, for all fruit flies.
b. 3-component lures are synthetic food lures that attract primarily female flies. They consist of
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putrescine, ammonium acetate, and trimethylamine patches. They are used for Mediterranean
fruit fly (Medfly) trapping.

C. Tri Med Lure — is a synthetic female pheromone that disrupts communication such that the
males cannot find the females to mate with. It is expensive and quite volatile. It is used in
detection and delimiting survey for Medfly.

d. Cue lure - is a synthetic kairomone, a very potent male insect attractant for Bactrocera fruit
flies. It has not been isolated as a natural product. However, it is the most potent attractant
for B. curcubitae males and used worldwide in its detection.

e. Methyl eugenol — is a kairomone used to attract many species of the Subfamily Dacinae. The
chemical occurs naturally in more than 450 plant species. It is widely recognized as the most
powerful male lure currently in use for detection, control, and eradication of any tephritid
species. It is used to detect infestations of Bactrocera dorsalis or for male annihilation or
killing of sexually immature males before they were able to mate with females.

The lure, trap and target pest association can be summarised as:

Lure Trap Target
Torula Yeast Pellets | McPhail trap | Anastrepha, Bactrocera, and Ceratitis spp.
Multi Lure trap

3 Component Multi Lure trap C. capatata and C. rosa

Tri Med Lure Jackson trap Ceratitis spp.

Cue lure Jackson trap Bactorcera spp. (B. albistrigata, B. cucurbitae,
B. tryoni, B. facialis)

Methyl Eugenol Jackson trap Bactorcera spp. (B. dorsalis, B. zonata, B.
correcta).

Lure preparation is a critical step to the process and care must be taken to ensure both the lure’s
guality and that toxicants are added at appropriate levels. Liquid lures are sold in bulk or can be
brought as impregnated plastic matrix plugs that are individually wrapped and ready to use. Liquid
lures are cheaper but care (safety precautions) must be taken in handling them. General direction
for its mixing are:

a. Torula yeast pellets - Mixed with 10% Propylene Glycol and water.

b. Cue lure - Liquid is mixed with 5% dibrome before adding to cotton wick.

C. Methyl Eugenol - Liquid is mixed with 1% dibrome before adding to cotton wick.

Ordering traps and lure

There are two critical areas that need to be considered when ordering traps and lures - quality and
guantity. Material and supplies when combined, likely make up less than 10% or the overall cost of
the survey when travel cost, salaries and other expenses are added. In passive detection methods
like trapping the success of survey hinges on the quality of the traps and lures. Quality is critical
because issues like lure purity can have a large negative impact on efficacy of traps.
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Quantity — in addition to calculating the number needed based on the survey design, a percentage
loss must also be taken into consideration. Losses result from wind, people, and animals. Other
factors to consider in calculating the quantity of lures and traps required are:

¢ duration of the survey

number of sites

number of traps at each site

lures needed per trap

lure longevity: storage life and length of effectiveness in field

® & & o o

trap longevity or storage life.
It is impossible to cover calculation or cost of supplies for multiple countries in a single manual. It is
up to the NPPO to consider as many factors as practical when considering purchasing traps and lures.

Box 11. Reading on fruit flies trapping
i. Trapping guidelines for area-wide fruit fly programmes by International Atomic Energy Agency
available at http://www-pub.iaea.org/MTCD/publications/PDF/TG-FFP_web.pdf
ii. Development of Improved Attractants and Their Integration into Fruit Fly SIT Management
Programmes by Joint FAO/IAEA Programme of Nuclear Techniques in Food and Agriculture
http://www-pub.iaea.org/MTCD/publications/PDF/te_1574 web.pdf
iii. http://www-pub.iaea.org/MTCD/publications/PDF/TG-FFP_web.pdf

iv. California  Department of Food and  Agriculture Insect trapping  guide
https://www.cdfa.ca.gov/plant/pdep/Insect_Trapping_Guide/docs/Insect_Trapping_Guide_web.
pdf

2.4 What data needs to be collected?
Determining what data are required aids in developing the Data Form. The Data Form consists of two
components:
¢ Field, and
* Laboratory.
The Data Form should be kept simple and reduce the amount of writing to be done. If possible, a list of

choices should be given to allow the surveyor to tick the most appropriate. Instructions should be simple,
clear and easy to follow.

ISPM 6 recommends that the data form should contain the following information:
* scientific name of pest, family/order
* scientific name of host plant part affected
* means of collection (e.g. attractant trap, soil sample, sweep net)
¢ locality, e.g. location codes, addresses, coordinates
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date of collection and name of collector
date of identification and name of identifier
date of verification and name of verifier
references, if any

*® & & o o

additional information, e.g. nature of host relationship, infestation status, growth stage of plant
affected, or found only in greenhouses.

The layout must be logical, keeping like things together making it easy for the surveyor to gather and
record the data required. Data Form can be sectionalised to such as:

1. Field ¢  Diagnosis
¢ Enumerator * Certifying Officer/Entomologist
. Location 3. Plant Pathology Laboratory

. Cultivation * Laboratory Technician
. Symptoms * Symptoms observed
2. Entomology Laboratory . Test performed
. Laboratory Technician ¢ Diagnosis
¢ Presence of insect observed ¢  Certifying Officer/Plant Pathologist
. Counts 4. Natural enemies

Box 12 gives an example of a data form for entomological use and plant pathological use.

Box 12. Data Form — Detection survey protocol for sweet potato weevils/Black Sigatoka Disease

Detection SUrvey FI]'DEDE“D[ for weevils in sweet potato

16 Data Sheet
Field: (Fill in the Blanks)

(01 o= U [ 1= Sample # C......... i o I ]

Location: (Fill in the Blanks or Tick where appropriate)

B T T Tl T e e e e e e e e e e e e e e e e et et et e e e e e 2ot et e e ee e e e
U T B B e e e e e e e e oot e et et et e e e oo e ettt e e e e oot e e en e e
EBS Mg Morthing:
Dstricts Parish:
Plot SiZes e acres
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Symptoms/pest observed (Tick as much as possible):

1. Sweet potato weevils: o Cylas adults O Euscepes adults o larva

2. Damage seen: o shot holes leaf o shoot damage o puncture holeson stem
o puncture holestuber o tunnels tuber

3. Otherinsects: o Yes: O MO IS o oo et et e e et et e et s e s s e s ws st et e et e e mn

Detection SUrvey FI]'I}EDCD[ for weevils in sweet potato

Entomology Laboratory: (Fill in the Blanks)

Dater Receiving Officer:.. .. Entomologist: oo

Presence of insect observed (Fill in the Blanks or Tick as much as possible):
1. Sweet potato weevils: o Cylas adults O Euscepesadults o larva
2. Damage seen: o shot holes leaf o shoot damage o puncture holes on stem

o puncture holestuber o tunnels tuber

3. Otherinsects: o Yes: O No

B E B e e e e e e e e et e e e es e e e e 2ae e s en e e e 2t e 2 en e S et e 2e e 2 s e 2 et e 2n e s e :
Counts
Date Mo. Sweet potato weevils | Natural enemies (Name and No) | Comments

Eggs Mymphs | *Adult
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*[= Cylas; E= Euscepes

Identification Confirmation: oYes oMo Samples shippedto .

Entomologist signature: .o Date . e

Data Form for Black Sigatoka Disease

RECONNAISSANCE SURVEY FOR BLACK SIGATOKA DISEASE IN TRINIDAD
FIELD DATA FORM

AFPENDIX1

OFFCEE oo e eee e eeveeeeea. DI e B K 04 “Sample PointF.l.

Location: (Fill in the Blanls or Tick where appropriate]).

Fopad: Fandom starting point fom Boundary of County: O Okm 0O 0.5km O 1km

Hous= = ... LP=.. ... mm ... Distance fiom SamplePt1 ...

O hiafest: O Wholessla O Fetsil O Plantsin farm OO Reoad: O Fesidancs OOthar

Misa famm: O Monooulture O Mixad Bize of Musaplot: ........... . _&acres ...

Cultivation: {Tick where appropriate)

Samitation: O non= O pruning O remowal of dabriz O pruning and remaowval

Cultursl practice: [0 manute O fertilizar O pematicida O inzacticida O fungicida

O non=

Plant Thzsazs: (Do not leave any blanls)

Plant]l | Plantl | Plant3 | Plant4 | Plant5 | Plant§ | Plant7 | Plant B

Plamt &

Plant
10

Wariatias

= of stools

=of
plants/stool

= of laavas

on plant

= of infactad
leaves on

plant

Youngsast
lasf infacted
o]

Btags of
lasion on
YLE

Varieties: Planrain Lacatan Sk Spcrier  Grres Machel Mok Matabarg. Other [arate).

! Uniqua number for aach sampla peint
“2,3,4,0r 5 as describad i mamnsl.
? Lacatan includes giant Cavendizh, dwerdf Cavendizh, Fobusta cooking fig.
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EECONNAISSANCE SURVEY FOR BLACK SIGATOERA DISEASE IN TRINIDAD
LABORATORY DATA FORM

(Fill in the Blanls or Tick where appropriate).

Diate received: d: oo w04 Boacaiving officar.. ...
Plamt Pt oot e
Nlpst advancad stass of lesion found on laaf = 3: Onpone O1 02 03 04 Oos

Sporzs found: (Tick where appropriate)

Black Yallow Cordmna | Chioridium | Ramichisridium | Cladssporium
Sigatoks Sigatoka

Zypophiala

(=tate)

Comments:
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Chapter 3 Developing the survey protocol

The survey protocol document consists of:

1. Title - which inform on type of survey to be done and the survey area, that is, identifying the scope
(e.g. geographical area, production system, and season).

2. Author(s) — gives credibility to the survey design, procedures and pest identification.

3. Name of the target pest — both the scientific name and local name.

These are usually found on the cover of the document as show in Box 13.

Box 13. Cover for survey protocol

/
ST, Armed Forces Pest Management Board
- TECHNICAL GUIDE NO. 4
NeIPH . ARR GUIDE NO. 43
MANUAL FOR GUIDE TO PEST SURVEILLANCE DURING
RICE PEST SURVEILLANCE

CONTINGENCY OPERATIONS

~National Initiative on Climate Resilient Agriculture

Published and Distributed by
DEFENSE PEST MANAGEMENT INFORMATION ANALYSIS CENTER

s Forest Glen Section
. ! : Wy s Walter Reed Army Medical Center
ational Centre for grated Pest g New i 4
Central Research Institute for Dryland Agriculture, Hyderabad Washmgton, DC 20307-5001
Di of Rice R h, Hyderabad July 2002

4. Justification for the survey — The justification describes the economics of the commodity (host),
impact of the pest, purpose of the survey (e.g. early detection, assurances for pest free areas,
information for a commodity pest list) and the specification of the phytosanitary requirements to be
met.

5. Outcome of the survey — what is hoped to be achieved at the end of the survey.

6.  Assumptions made in design the survey protocol, identification of timing (dates, frequency,
duration indication of the statistical basis, (e.g. level of confidence, number of samples, selection
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and number of sites, frequency of sampling, assumptions)). The statistical basis will differ from
country to country, list of hosts and resources available.
An example of this is demonstrated in Box 14.

Box 14. Justification, purpose and assumptions in the detection survey for weevils in sweet potato
INTRODUCTION

Sweet potatoes are native 1o Central and South America and are one of the oldest vegetables
cultivated as evidenced by sweet potato relics dating back 10,000 years that have been
discovered in Peruvian caves. The sweet potato is cultivated in tropical and sub-tropical regions
with abundant sunshine. It is a2 highly tolerant crop as it tolerates range of . temperatures, soil
types, soil fertility, and water levels ranging from drought to floods. Itis used for human food,
animal feed and the production of alcohol and starch. The sweet potato contributes to food
security as it is valued for its tubers as a source of starch and its leaves as a vegetable (like
spinach) whichis rich in proteins, vitamins and various minerals. FAQ reported that 115
countries produced 106,565,572 tons of sweet potato in 2010; B2 3% of global production

being inAsia, 14% in Africa and ironicallya little more that 2% in its native Central and South

America. Sweet potato weevils are serious pests that hinder sweet potato production.

Cylas formicarius

The sweet potato weevil, CWias formicarnius
(Fabricius) is native to Indonesia and is the
maostimportant pest of sweet potato in the
tropical and subtropical regions of Asia, the
Pacific, the Caribbean [recently introduced
into Venezuela and Guyana), the USA and
several African countries. Infestation ranges
from 20 to 50% and can even reach to 100%
gdepending on the seasonand variety. Crop
losses can range from 5 to 80%.

The adult weevil is 5-7 mm long, slender,
smooth and hard-bodied ant-like insect with
a distinct snout, metallic blue head,
forewing and abdomen. The legs and thorax

are reddish brown.

Euscepes postfosciotus

The West Indian sweet potato weevil,
Euscepes postfascigtus (Fairmaire) is native
to the West Indies and has caused extensive
damage to roots both inthe field and in
storage for as long as sweet potato has been
grown. It is @ major pest of sweet potatoin
the Pacific, Caribbean, and some countries
of South America. It cancause 100% loss.
Yasuda (19597b) determined the control
threshold level of stems during the growing
seasonto be 5%. The adult weevil is small -
5 mm long, has a prominent, downmward-
curving snout, is covered with short bristles,

is reddish brown to near black.
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Sweet potato weevils are nocturnal pests which are difficult to detect as they spend most of
their lifecycle within the plant or underground. 20-50% of the weevil populationis below the
s0il surface. Whilst sweet potatois the maineconomical host, Cwas formicarivs has been
recorded feeding on at least forty nine other members of the Convolvulaceae on seven genera
in six tribes within the family. It has also been recorded as feeding on members of the
Acanthaceae, Cruciferae, Euphorbiaceas and Umbelliferae suggestingthat Cyiasis a

polyphagous pest. Euscepes has been recorded on fewer hosts. No sweet potato species are

known to be resistant toinfestation. Weevils cause damage inthe field, instorage, and are of
guarantine significance. Weevil's damage increases the longer the crop remains unharnested. In
Hawaii, Sherman and Tamashiro (1954) showed that damage increased sharply between 24 and
30 weeks after planting.

Cyias is presentin most Caribbean countries. Island X has been conducting sureeys since 2010,
and to date it has not been detected. Euscepes is native to the West Indies. Surveys conducted
since 2010, did not reveal its presence. Even low-level infestations of these weevils reduce
marketable yield because sweet potato roots produce furanc-terpenocids and coumarins in
response toweevil feeding that make even slightly damaged roots unpalatable and thus unfit
for consumption. Island Xis mainexporter of sweet potato, averaging 70 thousand metric

tonnes annually. The economicimpact is considered to be High.

The establishment and spread potential of these weevils inthe island are considered to be High
due to the widespread availability of wild and crnamental hosts and the fact that this pestis
native to the tropics. Most life stages (except adult) are flightless/legless thus stay within the
plant/farm. Localised spread | between plants and within farms) can ocour as a result of the
flying adults which are known to fly as far as one mile. Longer distance spread canalso readily
occur from infested plants through human assisted movement — trade of the storage roots and

planting material.

Atthe end of the survey, information will be available on:
1. presence/absence of both weevils inthe izland
2. if the pests are present:
a. districts which have infected fields
b. the patternof spread (if one is present) can be displayed and

€. baseline information that will guide informulating management strategies.
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The assumptions made inthis protocol are:

1L

Mull hypothesis: Bothweevils are absent in the island. Alternative hypothesis: Both

weevils are present.

. The islandis subdivided into agricultural districts and this is the unit being sampled.

. Weevil found on a single sweet potatoin a location means that the pestis present inthat

|location.

. Weevil found in a single locationina district means that the pestis present inthat

district.

. 95% confidence of finding the pestin a given location (sample 10 plants/location; sample

10 farms/district).

Pest-host information which describes in details and illustrate with colour photographs the
following:

symptoms of pest damage,

all stages of the pest life cycle

host affected

natural enemies

pest distribution

means of transmission and spread of pest

. phytosanitary risk or summary of pathway of introduction

@ ~o o0 T

This is illustrated in Box 15.

v

v

SN NN

Box 15. Pest — host information in the detection survey for weevils in sweet potato
SYMPTOMS
All stages of the weevils infest under-and-over-ground parts [buds, leaves, stems and storage
roots). Whilstthe adult feed on buds, leaves, stem and storage roots; the larva is the most
destructive stage tunneling and feeding on mature stems and storage roots. The plant responds
by producing furanc-terpenocids and coumarins, which imparts a bitter taste and unpleasant

odour that make even slightly damaged roots unpalatable. Symptoms include:

small, shallow ovipositional punctures on stem,/root surface

Cylas: small, round, deeper feeding punctures on stem/root surface
Euscepes: sunken feeding areas on stem/root surface

Cylas: large, chewed, emergence holes on the roots/stems

small scraped patches on stem

tunneling of the stem

tunneling of the storage roots
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image: Extension Entomology, Depas

enlarged, malformed, thickened, drying and cracked stems

discoloured and wilted damaged vines

pale green leaves

growth and owverall vigour of the plant adversely affectedin first month after planting

Cywlas: occasional symptoms:

o chewed away of portions of leaf lamina

o small scraped patches of major veins and petioles

unpleasant cdour in damaged roct

bitter taste of affected roots

storage root becomes:

o dark in colour

o lightin weight

C  SpOngy in appearance

rotted storage root (starting from the top)

secondary infection by bacteria and fungi|

image:iohn Ruter, Univ Georg

rtment of Entomology, Texas ASM Unwersy
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image: James Castner, Univ fds

Cylas (spw) Euscepes (Wl spw)

imege: Dick Nichols District Park, USA

v' 5-7 mm long, slender, smooth and ant-like

v’ 4mm, reddish brown to near blackish grey
v distinct snout v’ compact body covered withshort bristles,
v" metallicdark blue head, fore wing and abdomen arranged in paraliel rows on the abdomen
v thoraxand fegs bright red-orange-brown v'  headissmall and protrudes little from the thorax
v females differ from the males v’ prominent, downward-curving snout
4 antenna - terminal club ovoid infemale, v adult emergein the pupal chamber
Oindrical in male v' emerged adults are sexuallyimmature
# Dbody size-female largerthan male. v adults stay within tissue > 10 days
v adult emerges from the vine or storage root v emerge from the host after sexual maturation by
v’ initiallyfeed on above ground parts chewing exit holes
v'  active inthe field as soon as host plants are v pre-oviposition period 9-13 days at 25°C
ENaiistne v lay fertile eggs over 4-6 months
v @s plant stem enlarges and becomes woody, v 106 eggs per month
females prepares to lay eggs ¥ live for up to & months
v enter the soil through cracks (cannot dig into soil)
— punctures storage roots/base off stem to lay
Bggs
v femalelays 100 -250 eges
v eges laidindividually in holes in roots, and base of v eges laid singlyin shallow cavities in root/stem
stems v BOEcavity is sealed with a protective, grey fecal
v BEE cavity is sealed with a protective, grey fecal plug
plug v ovoid, yellow to greyish yellow, 0.35mmin
v eggs ovoid 0.65 mm long and 0.46 mm wide diameter
v newly laid eges are translucent white and softwith  + 106 ezgs per month
rugose surface v hatch after 7-9 days, 24-27°C
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v gggs about to hatch, are creamy with small brown
irregular specks
¥ gggs hatch less than a week after being laid

Cylas (spw) Euscepes (W1 spw)

Curcuiorcion |
Crios o ety
image: Carofine Harding, MAF, Australis image: Kohama, T. Okinawa Prefectural Government, Frutfly Control Project Office

v' cream-coloured, legless, brown subglobular head v' white, legless
and reddish brown gut v" newly hatched larva is slightly larger than egg;
v' abdomen is subconical for the firstand second mature is less than 1cm in length.

instars and subcylindrical from third to fifthinstars v* grow within the host plants

<

newly hatched larva is slightly larger than egg; v' Sinstars
mature larvae 7-8 mm v' develop into pupae after 18-30 days
v'  larva tunnels and feeds into stem or roots 2to 3

weeks (1-3 instar)

v third instar larvae return to the plant surface
nearest the soil line to pupate
v'  Sinstars
Cylas (spw) Euscepes (Wl spw)

.-C -

imaze: Art Cushman, USDA Systamatics Emomalogy Laboratory
Bugwood.org
v’ creamy white, sub-ellipsoidal, 5-6 mm

Kohams, T. Otinawe Prefectural Government, Fruitfly Control Project Office

v’ creamy white
v’ exarate type

v Pupation occurs withina small chamber prepared

by the larva

v'  lastabdominal segment has two outward and
backward curved tubercles

v’ eyes, wing pads, and legs turn dark brown and the pupalsiagelasts -1l days
rest of the body pale yellow before emergence

v'  pupation takes place withinthe larval tunnels 1
week

v' 4 days later weevil emerges from pupal sac.

34



Surveillance Manual - Plant Pests and Diseases Sumattie Gosine

Life Cycle of Cylas formicarius

daysat 27-0¢C
610 8 generations/year creamy, brown head
3 btars
feed 23 weeks

creanry white, 56 mm
b ellgroadal,

pupates within tunnely
710 days

Life Cycle of Euscepes postfasciatus

0.35mam In dlameter
106 eggs/month
hatch 7-9 days, 24-27°C

Amm, roddish brown to blackish groy
covered with paraliel rows of short beisties 3 lostars

small protruding, downward: curving snout 18-30 days - pupate
lay fertile £9gs 4-6 months, Five 6 months

lay 106 eggs/month

A

creamy white

7:10 days

image: Xohama, 7. Otinews Prefectural Government, Fruitfly Control Project Office; Art Cushman, USDA Systematics Entomoalogy Ladoratory,
Suzwood.org

DETECTION

Detection of weevil infestation is difficult as adults are mostly active by night. Infestation can be
detected early by checking the base of the plant for feeding punctures and exit holes. Plants
withsuch damage should be dug up to check fordamage to the storage roots. O formicarius

can be trapped by baiting with commercially available female sex pheromone to attract males.
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The pheromone is 50 sensitive that their failure to catch weevils is a good indication that the
pest is not present. There is no sex pheromone available to attract Euscepes, however recent
work with green light-emitting-diode (LED) traps and pitfall traps have been used successfully to

monitor this species.

The key features of the trap include:
1. attractant:
a. sex pheromone lure which is impregnated on a dispenser (e.g. rubber septa); a high
dose is used to mass trap the weevils - Cylas
b. green LED light - Euscepes
2: a deep catchment container with a soap/insecticidal solution for catching and killing
weevils that enter and to prevent the weevils from escaping
3. an adjustable frame to suspend the trap just above the canopy height as the crop grows
4. sufficient air vents to allow the diffusion of the scent/light to spread across the field.
The trap should be placed in the field as soon as planting is completed at a density of two traps
/hectare of sweet potato. Traps must be placed just above the canopy; monitored, adjusted

and moved around the field every week; and pheromone bait changed every 8 weeks.

NATURAL ENEMIES

Predators, parasitoids and biological agents have been found attacking sweet potato weevils.
Some of these are:
A Fungi: - attack and kill adult weevils

Beauveria bassiana (80-90% mortality)

2: Metarrhizium anisopliae
3. Isaria sp (Java, Indonesia)
4. Fusarium

image: S. S. Trean and L. S. Hsioh Vuill, Bull. Soc. bot. Fr. 59
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B. Bacterium:

5 Bacillus thuringiensis

.‘M&“n“
Image: 0. Amalin

C.  Nematodes:kill the larvae, but don’t persist in the s0il
6.  Heterorhabditis spp. Heterorhabditis bacteriophora, Heterorhabditis heliothidis

7.  Steinermemaspp. Steinermema carpocapsae, Steinernema feitiae

frersrevr ey verrrveA—
Fagy Greh ADA Apie Baseseih Serven

D. Predators:

8. Ants - very effective in Cuba. Both ants (a and b) cannot co-existin same field.
a. Hymenoptera: Formicidae: Pheidole megacephaia (big headed ant)
b. Hymenoptera: Formicidae: Tetramorium guineense [Pheidole guineensis]

¢. Hymenoptera: Formicidae: Iridomyrmex humilis (Argentine ant)

S. Diptera: Hybotidae: Drapetis exilis
10. spiders
11. Carabid beetles

iiiﬁiféﬁﬁq&
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12, earwigs

Exrwigs. Image: E Visgess

Wasps parasitoids (15 reported from India, Philippines and USA but not effective)

13. Hymenoptera: Braconidae: Bracon pasidai Maeto et Uesatosp (south-westislands

of lapan)
J .- .
+ A e
; -
Diesal Lateral view Head Thorax, dorsal A hoaex, Ietenl Wing Abdenmen
VI hiahy VB

Takumi Uesater Enfommsiogioal Soicnoe 10 55-63,
14. Hymenoptera: Braconidae: Braocon cyfasovorus [Microbracon cylasovorus)

15. Hymenoptera: Braconidae: Bracon mellitor Say

16. Hymenoptera: Braconidae: Bracon punctatus Muesebeck (Microbracon punctatus)

17. Hymenoptera: Braconidae: Metapelma spectabile Westwood

1B. Hymenoptera: Braconidae: Rhoconotus menippus (China, India, Malaysia, South
Africa, Thailand, Uganda)

1%, Hymenoptera Braconidae: Bassus cylasovorus Rohwer (Phillipines)

20. Hymenoptera: Eulophidae: Euderus purpureas Yoshimoto

21.  Cerocephala sp (Peru)
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22.
23.

Heteroschema sp (Peru)
Eupelmus cushmani (Hawaii)
Eupeimus cushman i’

DISTRIBUTION
Cylas spw

Imges: Cabi, EPPD

Euscepes Wispw

. .#1\1‘.:-" _n.—u-'ﬂ"‘—.l——\_n""‘-'_._‘—-_\_'_\_\_'?
v—________h_;,-u-—._..’igb e _A-F"'.H"M- et =
== e = -

— -
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The sweet potato weevil, Cylas formicarus is native to Indonesia and can be found in the
tropical and subtropical regions of Asia, the Pacific, the Caribbean [recently introduced into
Venezuela and Guyana), the USA and several African countries. The West Indian sweet potato
weevil, Euscepes postfascigtus is native to the West Indies and can be found in the tropical and

subtropical regions of the Pacific, Caribbean, and some countries of South America.
SPREAD

The entry potentizl of Cyles and Euscepes into the island is High as it is established in most

Caribbean countries and could potentizlly enter via trade of sweet potatoes for consumption.

The establishment and spread potentizl of Euscepes and Cylas is considered to be High due to
the wide host range and their widespread svailability and suitable environment as thess pests
are native to tropical environments. Maost life stages [except adult) are flightless/legless thus

stay within the plant/farm. Localized spread [between plants and within farms) can occuras a
result of the flying adultswhich are known to fly 2s far 25 one mile. Longerdistance spread can

zlso readily occur from infested plants through human assisted mowvement —trade of the

storase roots and planting material.

HOST

Whilst sweet potato isthe main economical host, Cplos formicarius has been recorded feeding
on =t le=ast forty nine other members of the Convolvulacess on seven geners in six tribeswithin
the family. It has also been recorded as feedingon members of the Acanthaceze, Cruciferae,

Eupharbizcese and Umbelliferas suggesting that Cylosis 2 polyphagous pest. Euscepes feedson

fewser hosts.

Cylas spw Euscepes Wispw
Scientific COMIMICn Scientific COIMITION
Caolystegia =epium grest bindweed [pomea alba
Calystegia soldansllza [pomea barlerioides

[ g data-
Colystegio soldaneiia Sea bindweed \pamed caraata

triloba
Colocasio esculenta taro [pomea hederoceo
Cuscuta dodder [pomea hederifolio
Doucus carota Carrot [pomea horsfaliiae
Dichondra carofinensis [pomea imperati
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Cylas spw

Euscepes Wispw

Scientific

common

Scientific

comimon

[pomea alba

[pomen indica

[pomea barleripides

Ipomen lacunoso

[pomea cordato-
triloba

[pomeo mocrorhiza

[pomea hederaceo

[pomeo obscura

[pomea hederifolia

[pomeo pondurata

ipomea harsfalliae

[pomen sagittata

[pomea imperati

[pomen separia

[pomea indica

[pomeo setosg

[pomea lacunosa

[pomeo sinensis

[pomea macrarhiza

Ipomea trilobao

[pomea obscura

[pomeo tubinata

[pomea pandurata

[pomea wrightii

[pomea sagittora

[pomoeo

marning gloary

[pomea separia

[pomoeo ocuminata

[pomea setosa

[pomoea oguatica

SWEMP marning-

glory

[pomea sinensis

[pomoeo botoras

oweet potato

[pomea triloba

[pomoeo cairica

five-fingered
marning glory

[pomea tubinata

[pomoeg
pentaphyila

[pomea turbinato

Ipomoea pes-caproe

beach morning

glory

[pomeg wrightii

Ipomoea purpurea

Tall marning glory

[pomoeo

marning glory

[pomoeo quamociit

Cupid's-flower

[pomoeo aguatico

SWEMP morning-
glory

Ipomoea reptans

Jlzpaness morning

[pomoeo batatas sweet potato Fharbitis nil
glory
) . five-fingered . -
[pomaoeo cairica o Quamociit multifida
marning glary
Ipomoea pentaphyiia Quamoclit vuigalis
[pomoea pes-coproe beach marning glary Rophonus sotivus Razdizsh

Ipomosag purpureg

Tall marning glory

[pomoea guamaociit

Cupid's-flower

Ipomoea reptans

Jocguemaontia curtissi
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Jocquemantia Small flower
tomnifolia morning glory
Manihot esculenta CEESEVE

Merremia dissecta

lzpanese marning

Fharbitis nil

Elory
Quamaclit multifida
Quamochit vulgalis
Rophanussgtivus Rodish

Stictocardia tiliifolio

8. Survey methodology - Detection methodology in sampling procedures (e.g. attractant trapping,
whole plant sampling, visual inspection, sample collection and laboratory analysis).
An example of the detection survey methodology is given in Box 16.

Box 16.  Active detection survey methodology for sweet potato weevils in sweet potato

SURVEY PROTOCOL

Island ¥is divided agriculturally into parishes. Each parish is divided into agricultural districts

which contzins many farming pockets. To investizate presence/zbsence of weevils in sweet

potato two methodswill be used simultaneously:

1. Trapping - traps will be placed on 10 farms at & density of 2 traps/hectare farmed in each
farming pocketinthe island; and

2. Bulk sampling - =t harvest, damaged storage rootswill be bulked and 20-25 |bs. brought
ta the Entomolagy Disgnostic Laboratory for investigation.

Once a sample/trap isdetermined positive for weevils, that district isdeemed infested.

Field

A Trapping

Traps will be constructed, given considerstion to the key features of the trap listed in Section:

Detection. Two traps per hectare farmed will be placed on 10 farms in each farming pocket.

Traps will be serviced weekly and pheromone changed every 8 weeks /battery changed a5

neaded, throughout the life ofthe crop/survey. Weekly service will include:

1. Collecting all insectstrapped and submitting same to the Entomaology Dizgnostic

Laboratory for identification — Strain soap/finsecticidal solution from the catchment
contzinerinto 2 bucket to collect insects on the strainer. Using an artist brush, place

insectsin a vial with alcohol and label vial.
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2. Bulksampling - at harvest, damaged storzsge roots will be bulked and 20-25 |bs. brought
to the Entomaology Disgnostic Laborastory for investigstion.

Once a sample/trap isdetermined positive for weevils, that district is deemed infasted.

Field

A Trapping

Traps will be constructed, given consideration to the key festures of the trap listed in Section:
Detection. Twao traps per hectare farmed will be placed on 10 farms in each farming pocket.
Traps will be serviced weekly and pheromone changed every 8 weeks /battery changed as
needed, throughout the life ofthe cropfsurvey. Weekly service will include:

1. Collecting all insects trapped and submitting same to the Entomaology Diagnostic
Laboratory for identification — 5train soap/insecticidal solution from the catchment
container into a bucket to collect insects on the strainer. Using an artist brush, place
insectsin 2 vial with slcohol and |zbel vial.

2. Refillingthe catchment container with the strained soap/insecticidal solution, topping up
if necessary.

3. Adjusting the frame to suspend the trap just above the canopy height as the crop grows.

4. Moving the trap(s) around the field.

B. Bulksampling
At harvest, visibly infested storage roots will be bulked, 20-25 |bs. collected and submitted to
the Entomalogy Disgnostic Laborastory for investigation.

Lzbeling samples:

1. Trapping

Lzbel the vial with the date; unique sample number [(Sample # P._.... e ¥ S

farmer; address; and surveyor's namse.

2. Bulk sampling

Affix 2 3x5 blue border adhesive label to the feed/sarbage bag for each farm. Label with:

(B | =R Samplef P...... Joo ... JF

Name of farmer oW mer  ProPEIIY. o eceeeeeseeecsemse s s s e s e s smn e s ns

E L =1 N
|2 4 =R MOMERINES. e e e
[ ITH= o 1 o N 0 T 5| GRS
Host e WEMTBEY e

[ g = e Y T = o USRI
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Sample Mo is a Unique numberwhere P= Parish Initials; D= First three lettersin District; F=Farm

1to 10

Transporting samples:
Place vials with insects and/or feed bag with storage roots securelyin 2 cooler for transporting.
Submit to the Entomology Dizgnostic Laboratory for investigation. All samples must be

submitted on same day before 2:30 pm. The accompanying data sheet for each sample must be

fully completed.

Leborastory:
The data sheet sccompanying e2ch sample should be signed and dsted =5 having received the

sample.

9. Good Sanitation practices during surveillance
Farms with good biosecurity will limit visitors’ admission. Visitors, workers, extension officers
pose a risk of introducing pests into the farm. This risk increases with extension officers visiting
multiple farms sequentially per day in the conduct of their duties. Officers must therefore take
precautions so that they do not become an agent of pest spread. Box 17 provides an example of
good sanitation practices in the conduct of surveys.

Box 17. Sanitation
SAMNITATION
When visiting farms to conduct surveys/collect samples, strict measures to minimise the risk of
spread of plant pests and pathogens between crops/ properties must be adhered:
* Use a5 percent solution of commaen household bleach:
o disinfect pruningshears between cuts and after/before use on each property
o spray boots zfter/before each property.

® Wash hands with soap and water. Change gloves after each property.

10. Field procedure - detail and stepwise description of survey methodology and quality management;
the procedure would be determined by the biology of pest and/or purpose of survey — discussed in
Chapter 4.

11. Laboratory procedure — good practices and diagnostic procedures - discussed in Chapter 5.
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Chapter 4 Developing the field procedure, list of material required and budget

The field procedure combines the survey protocol and information on the data form into detailed step-
wise instructions to be followed to conduct the survey; gather data; and collect, package, label, transport
and submit the sample to the laboratory. The procedure may be split into two components:

¢ Passive surveillance
¢ Active surveillance

4.1 Passive surveillance

Passive surveillance is setting up a system to receive reports from the wider stakeholders — the public. It
can consist of a telephone hotline or email contact. The components in the procedure for passive
surveillance are how and what to do and say in the following sections:
* Receiving calls/reports/pictures

Recording calls — data sheet
Contacting the caller o

. ] Investigations
Visiting the caller
Sending samples and e-photo to plant pathology or entomology for diagnosing
Reporting
Box 18 gives an example of a protocol for passive surveillance, including a telephone protocol for
responding to callers making reports.

*® & & o o

Box 18. Protocol for passive surveillance of the sweet potato weevils in sweet potato
PASSIVE SURVEILANCE METHODOLOGY —HOTLINE REPORTS

A, Receiving calls
1. All calls must come through the hotling: XeX_XAXE where aunigue code will be

assigned to each call.

2. All calls to other offices/numbearsfamails must therefore be immediztely rediractad
to:
. hotline: KH-EHK
. fawed to XiEX-HxExE
. emailed to XA Eemail.com

3. On Mondays, the reports will be collated and sorted [by parish) from the previous
week. List of sorted callswill be e-mailed/faxed to the respective parish offices by
noon.

4. ALLCALLS SHOULD BE INWESTIGATED OR AT LEAST A RETURN CALL MADE WITHIN
24 HOURS OF RECEIPT OF THESE LISTS.

B. Contacting the caller
E. At the parish office, the officers handling the call must attempt to contact the caller

on &t least four consecutive days before concluding the caller cannot be located.
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10.

11.

12.

D0 MOT VISIT THE CALLER WITHOUT FIRST ARRANGING A VISIT.

When contacting the caller, please state clearly:

. Your name

. Your post

. Your institution — Ministry of X3ENEX, and office.

Azk the following questions:

May | speak with Mr./Ms. .7 [the callerwhose name appears on the list).
Oid vou call the ministry to make a2 report of weevilsin sweet potato?

. If ¥es, go to ltem 12 below.

. If Mo, goto itemn 11 below.

M=y | speak to the individual whao saw the weevilsin sweet potato?

. If zzid individual is available or not, go to ltem 12 below.

Can you please tell me what symptoms you 2re seeing that you are concerned
shout?

Symptoms of weevilsin sweet potato can be described a5 [see Appendix 2 —
Symptoms of the sweet potato weevils and Appendix 3 — Images of sweet potato

weeavils):

v small, shallow ovipositional punctures on stem,root surface

¥ Cylas: small, round, deeperfeeding punctures on stem;root surface
Euscepes: sunken feeding areas on stem/root surface

Cylas: large, chewed, emergence holes on the roots/stems

small scraped patches on stem

tunneling of the stem

tunneling of the storage roots

frassfilled tunnels

enlarged, malformed, thickened, drying and cracked stems
discoloured and wilted damaged vines

pale green leaves

L N N . . I S NN

grovwth =nd overall vigour of the plant sdversely sffected infirst month sfter
planting

¥ Cylas: occasional symptoms:

o chewed away of portions of leaflamina

o small scraped patches of major veinsand petioles

v unpleasant odourindamaged root

LY

bitter taste of sffected roots
+"  storage root becomes:

o dark in colour

o light in weight

o SpONgY in appearance
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¥'  rotted storzge root (starting from the top)

¥ secondary infection by bacteriz and fungi

Symptoms not associzted with weevilsin sweet potato are outlined in Appendix 4 -
Symptoms of other pests/disezses/disorders of swest potato.

If the symptoms do not fall within those of weevilsin sweet potato — the caller
ffarmer can be advised as to what pest/disezse he/she may have [refer to:
Appendix 4 — Symptoms of other pests/disezses/disorders of swest potato) and
advised to submit a sample to the Entomalogy Dizgnostic Laboratory for
confirmation and manzgement advice.

If the symptoms described are similar to that of weevils in sweet potato a visit to
the caller isnecessary. Make an appointment tovisit the callerwithin the week at

the caller'searliest convenience.

C. Visiting the caller

13.

14.

15,

At the site, greet the caller and present your Ministry's identificstion befare

enteringthe premisesto look for symptoms of weevilsin sweet potato.

Compare the symptoms to the photographs in [Appendix 2 — Symptoms of the

sweet potato weevils and Appendix 3 — Images of sweet potato weevils)to assist in

collection of suitable samplesto submit for laboratory diagnosis.

# Collectat|east 5 suspect tubers and 2 infested stems persite —tag the area in
the field from where samples were taken.

# Plzce ina clear plastic bag, seal and label with: date, caller's name and unigque
code, variety of sweet potato, your name and contact.

# Question the callerffarmer and completely fill the Entomalogy Dizgnostic Form
[attached). Clearly write the unigue code in the top right hand corner of the
farm.

& [fweevilsin sweet potato are suspected, DO MOT INFORM the caller. Positive

identification must be confirmed from the Entomaolosy Dizgnostic Laboratory.

It isthe Entomologist's responsibility to confirm the suspected samples are
infected with the weevil. The Entomalogist will inform the czller and implement

the next step in the sweet potato weevil management protocol.

. Sending samples and e-photo to the Entomolosy Diasnostic Laboratory

16.
17.

18.

15,

20.

Take clear views of the suspect tubers/stems to email to XEXEXXX @gmail.com
All photos emailed should be sccompanied with the UMIQUE CODE =nd CALL
PARTICULARS

Place sample in 2 cooler with ice for transporting to the Entomaology Dizgnostic
Laboratory.

Double checkthst samples are [zbelled with the UNMIQUE CODE =nd CALL
PARTICULARS.

Ensure both samples and completely filled dizagnostic form reach the laborastory

within 24 hours.
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2

2

2

Plazss
Rad:
Blue:

Green:

1. The Entomaologist will respond within 1-7 waorking days.
Reporting
2. The Parish Officer must report by Friday 10:00 a.m. on the status of all calls on the

list by emailing XK Esmail.com or faxing BHE-KHEE.

3. The Entomaologistis responsible for collating 2l calls and investigstionsto generste
the weekly report on the status of weaevilsin sweet potato hotline calls programme
and the presence and distribution of the weevilsin sweet potato |sland X,

Telephone Protocol For Answering Pest Hotline Calls [X-x0K]
Good morning/afternoon. ldentify yourszIf from Ministry of X¥XX¥¥. How may | help

you?

If the czall iz to report 2 pest, plesse procesd to 3, otherwize direct call 2= required.

hzy | plesse hawve your name, address send contact number so thet an officer can

arrange 2 visit 2t our mutual convenience

Plzzse note the zbowve in Shest A znd assign the next consscutive number to the call.

THE COMPLETE MAME, ADDRESS (PO/HOUSE/LP/MM & STREET/ROAD/TRACE:

VILLAGE:; TOWM) AMD TELEPHOME COMTACT COMSTITUTES A CALL.

Zir/Madam [whichewveris zpproprizte), can you please describe the symptoms you have

observed that you are worried about? [Mote thess symptoms in the correct column in

shest Al

Could wou pleasse assist by tagging the trees/plants on which you observed the

symptoms to make it essier to locste when the officer visit?

An officer will call you at [plezse repest number/s for confirmation) within 2 waorking

days to arrange a visit.

Thank you for assisting us in managing pest that may harm our environment.

Recording calls from woice mail:

i. Enszurz zll information that constitutes 2 c2ll is there before assigning the naxt
consecutive number to the call [Complete name, address -PO/House/LP/mm #;
Street/Road/Trace; Village; Town- and telephone contact).

ii. If 2ny information is lacking, pleass dizl the number recorded —

a. Identify yoursslf from Ministry of R is calling in response to your
pest report.

b. Pracead from 3 to 7 zbowve.

. If no ane answers the telephone:

# plezss call back the number back at least twice per day for two days
* ifthers izstill no answer, do not 2ssign 2 number but place number in
She=st B.
Mote Significance of Colour Coding:
Instructions
Actual Words
Dats to be recorded
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Appendix 1 - Healthy sweet potato tubers, vines, leaves:
Images: microfarmgardens com, galleryhip.com, microfarmgardens.com, galleryhip.com, www . pingminghealth.com,
v gaodhousekeeping.com; urbanacresfarmstead com, www.huffingtonpost.com

Irage: Institute of Plant Biotech for dviping Countries, Ghent University Xohama 7. Okinawa Prefectural Govt Fruitfly Control Project Office
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rage: Extension Eatomology. Depar of Eatomology, Texas ABM rage: James Castmer, Univ Fda

Appendix 3 — Images of sweet potato weevils
Cylas (spw)

Euscepes (W1 spw)

.
> ik s i el L4
Prote O MoConmack, The Cook Isends Neturad Mestage Trust, 2007

image ATt c«;ﬂvmn USDA Systemancs Entomology Laboralory
Bugwood.org

.-
pronp . %
Kohama, T, Ollnaws Prefectur sl Government, Fruitfly Contrel Project Office
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Appendix 4 — Symptoms of other pests/diseases/disorders of sweet potato
Imazes: kevs lucidoemyal orz, www cardi org, http -/ cipotam org’, bt bicpesin
Spodoptera

Leaffeedinginsect gg beetles Whiteflies, Bemisia
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4.2 Active surveillance — detection survey

The field procedure of the survey methodology splits the methodology into its components and provides

stepwise instructions - detail descriptions - of what needs to done, how, where, and how often for each

component. The survey protocol and information on the data form is combined into detailed step-wise

instructions to be followed to conduct the survey; gather data; and collect, package, label, transport and
submit the sample to the laboratory. It should tell the surveyor:
+ how to select the smallest unit area to be sampled

* & & 6 o o o

what pest capture method to use, how to set it up, how to maintain same
how to/ where/what symptoms/pest to look for

how to collect the pest/symptoms on infected/infested tissues

how to preserve sample in field as it is collected

how to package, label and transport the sample to the laboratory

how often the survey needs to be done or visits need to be made

what data needs to be collected

The survey methodology can be sectionalised in tabular format into:
. Survey unit/methodology

Data collection

x4 Location
< Cultivation
< Pest

. Sample collection
. Packaging sample

. Transporting sample

An example of the field procedure in a detection survey methodology is illustrated in Box 19.

Box 19. Detection survey methodology for the sweet potato weevils

DETECTION SURVEY METHODOLOGY

in  sweet

Survey Components

Description of Actions

1. Survey unit and
methodology:
Sweet potato farms
=3000 =q. ft. cultiveted
insweet potata) inthe

farming pockset

+ Randomly select 10 farms in each farming pocket. Establish
two traps/hectare farmed or 1 trap/farm (if less than 1 ha).
Service traps weekly:

1. Collectall insectstrapped and send same to the Entomaolagy
Dizgnostic Leborstory for identification — Strain
soap/finsecticidal solution fram the catchment containerinto
8 bucket to collect insectson the strainer. Using artist brush,
collectinsectsand insertin 2 vial with alcohol, seal vial.
Label vial. Submit to the Entomaology Diagnostic Laboratory
for identification.

2. Refill the catchment container with the strained

potato
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soapfinsecticidal solution, top up ifnecessary.

3. Adjust the frame to suspend the trap just above the canopy
height =5 the crop grows.

4. Move the traps) zround the field.

+ Examine hosts for symptoms of presence of weevils: shot
haleson leaves; stem damage, puncture holeson stem.
Record weskly.

¢ At harvest: bulkinfested storsge roots, collect 20-25 |bs. per
farm in = feed bag, and submit same to the Entomology

Dizgnostic Leborstory for investigation.

2. Data collection

a. Location

+ Sample# P /D... . /F.... [Unigue numberwhere P= Parish
Initials; D= First three lettersin District; F=Farm 1 to 10)
¢ Address: Rosd, Village, Town, District, Parish; GPS readingin

gasting northing set 2t WGES 54

b. Cultivation

# Host, variety, plot size [area cultivated with sweet potata)
# Cultural practices: use of Manure/ Fertiliser, Nematicide,

Insecticide, Fungicide

c. Pest

+ Presence of pest: larve, 2dult
+ Symptoms seen: shot holeson leaves, puncture holeson

stem, stem damsage

3. Sample collection

¢ Insecttrappedweekly

Trapping - weekly:

+ Weazr gloves, strain soap/insecticidal solution from the

+ Bulked infested storage

roots at harvest

catchment container, use brush tzke up insectsand place in
labelled vial with alcohal.

Bulksampling — &t harvest:

# Bulkinfested storage roots, collect 20-25 |bs. perfarm in

labelled feed bas.

4. Packasing sample

# Plzce samples inwvial or bag
# 0On e2zach sample =ffix an adhesive |zbel and label: date,

sample #, farmer/owner, address, variety, surveyoar's name.

5. Transparting sample

# Plzced bassed and lzbelled samplesin a cooler.

# Submit to laboratory before 2:20 p.m. on same day

6. Laborstory investigation

Entomalogy

# Examine sample within 24 hours for presence of and count all

stages weevils, netural enemies

# Rear zll weevils stages for emergence of natural enemies

7. Recording of information

# Record zll information on Data Form, input in Access database

8. Anzlysis of Data

+ Anzlyze data using

9. Presentation of Data

+ Reportwith maps
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4.3  Developing the budget

The survey methodology with the detailed descriptive instructions is used to generate a list of material
that is required for each step in the methodology (Box 20). It also serves as a check list to ensure all
materials required are packed before leaving the office/station to conduct the survey.

Prices for each item on the list are obtained to generate the budget required. The timeline indicates when
the material is required and therefore how purchases can be staggered to ensure the material is available
when needed.

Box 20. Developing the budget

14 DEVELOPING THE BUDGET

Survey Components | Description of Actions Materials required Time Schedule
1. Survey unit- + Sample 10 farms that were randomly ¢ Trained surveyor and labourer Nov [ Dec |Jan
Sweet potato selected per farming pocket with a district extensicn officer
farms (~3000sq. | + Place at least two traps/hectare farmed ¢ For each surveyor a Survey
ft. cultivated in + Collect insects trapped weekly manual, which contains:
sweet potato) in | ¢ At harvest, bulked infested storage roots, ¥ Introduction of pest
the farming collect 20-15 |bs. per farm ¥ Survey protocol
pocket ¥" Description of the symptoms

¥ Pictures illustrating symptoms

Data Forms and Labels, pencils

2. Data collection + Sample #C..../D.....(F.....
a. Location + Name of Farmer
+ Address: Road, Village, Town, District,
Parish, GPS reading

Knowledge of the area
Hand held GPS receiver,
knowledge on how to use it

b. Cultivation + Host, variety, plot size

+ Cultural practices;, use of Manure/
Fertiliser, Nematicide, Insecticide,
Fungicide

Answers provided by owner /

manager / and chservations

symptems of |eaf, puncture holes on stem,
stem damage. Record.

+ Presence of pest: larva, adult

+ Symptoms seen: shet holes on leaves,

puncture holes on stem, damage on stem

c. Pest Examine plants for presence of weevil: insect,

Knowledge in recognition of
sweet potato weevils and
symptoms

3. Sample collection | Trapping:

¢ Strain soap/insecticidal solution from the
catchment container.

¢ Using an artist brush, ccllect insects and
insert in a vial with alcohol, seal vial. Label
vial.

Bulk sampling

¢ Collect 20-25 Ibs. infested storage roots
per farm in a feed bag.

-

-

-

-

Knowledge in recognition of
sweet potato weevils and
symptoms

Latex gloves, strainer, bucket,
artist brush, vials, alcohol, water,
soap/insecticidal solution

Hand sterilizing solution, paper
towels

Feed bags, clearvials

4. Packaging sample | ¢ On each sample affix an adhesive label
and label: sample #, date, variety,
surveyor's name, farmer, address.

- -

Adhesive labels 3x5

Pencils
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5. Transporting

sample

Placed baggedand labelled samplesin a
cooler

Submit to laboratory on same day

Styrotex Cooler

Transport

6. Laboratory
investigation
Entomology

Examine sample within 24 hours for
presence of and count all stages weevil,
natural enemies

Rear all weevil stages for emergence of
natural enemies

Entomologist, Laboratory
assistants

Identification keys weevils,
natural enemies

Rearing jars and

material/microscope

7. Recording of

information

Record all information on Data Form

Access database

8. Analysis of Data

Analyze data using

8% %11 paper
Computer, UPS, Access database

Analysis software
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Chapter 5 Developing the laboratory procedure

General surveillance and specific survey activities must be supported by appropriated diagnostic services.
It is at the diagnostic laboratory that the results of the survey is generated and without the ability to
rapidly diagnose pests, surveillance activities to both quantify the magnitude of an incursion and
determine and execute an appropriate response, would not be effective.

In addition to being critical to any eradication effort, diagnostic capacity also supports many of the
management practices involved in the production and trade of plant products. Pest management programs,
including the selection and application of registered pesticides, rely on the accurate identification of pests.

The IPPC recommends that each NPPO provides appropriate diagnostic services to support general
surveillance and specific survey activities, or ensure access to such services. Characteristics of the
diagnostic services should include:

* expertise in disciplines relevant to pest (and host) identification,

adequate facilities and equipment - access to specialists for verification where necessary,
facilities for record keeping,

facilities for processing and storing of voucher specimens, and

*® & o o

use of standard operating procedures, where appropriate and available.

An essential component of the survey protocol is therefore a laboratory protocol which should include the
pest diagnostic protocol. This document should clearly outline the operating procedures to be followed
when the survey samples reach the laboratory, through preparation and handling, to diagnostics and
reporting. Each protocol will be unique to a particular survey as it will relate directly to the pest species
of concern, the purpose of the survey and the expected results. A protocol for handling a quarantine
pest, for example, will include procedures to prevent material form leaving the laboratory, a
requirement which may not apply to handling a pest species that is widely distributed in the country.

5.1 General (good) laboratory practices

Good laboratory practices promote the production of quality data and ensure a sound approach to the
management of laboratory studies; including conduct, reporting and archiving. These practices make sure
that the data submitted are a true reflection of the results that are obtained during the survey.

They ensure that the data is traceable and promote international acceptance of tests and include:

* Standard Operating Procedures
It is not reasonable to include all the technical details of the study in the survey protocol. The
details of all routine procedures should be described in the Standard Operating Procedures
(SOPs) which are part of the documentation system of the diagnostic laboratory. They define
how to carry out protocol-specified activities and are most often written in a chronological
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listing of action steps. SOPs contribute to reducing bias in studies by standardizing frequently
performed technigues. Laboratories also need to standardize certain techniques to facilitate
comparison of results between studies. It is important that SOPs be reviewed regularly and
modified as necessary to reflect any advances in the science.

Sample tracking and data management
It is very important that the connection between a set of diagnostic data and the samples from
which they were obtained be maintained. Good laboratory practices ensure that a system of data
entry and retrieval is in place to record and manage information relating to each sample
received. The system should be sufficient to link samples received to particular
field/collection/survey activities and to laboratory observations and diagnostic results.

Irrespective of whether the data are collected in | yps possible headings for this data

service for that institution and include such in the
database design.

notebooks or on data forms, if the numbers need to base are:
be analyzed statistically or a report has to be v Sample Number
written, the information will need to be transferred v Host
into a computer program of some sort. A database v location
program may be created for each survey, particularly v Collector
if the survey is to be large and data entry will be v Survey or routine submission
repetitive. Each laboratory must decide what v Observations
information is pertinent to the effective delivery of v Diagnosis
v

Diagnostician.

Laboratory equipment and facility maintenance
For the proper conduct of laboratory studies, appropriate Z

equipment must be available. All equipment should be TIP! Clean microscopes,

suitable for its intended use, and it should be properly
maintained to ensure reliable performance. This includes sources as necessary or as
all equipment in the laboratory, whether it is used directly in | recommended by the
diagnosis such as a microscope or used to maintain standard manufacturer.

objective lens and light

conditions such as a refrigerator. Records of repairs and
routine maintenance and of any non-routine work should be TIP! Fungal spores and
retained. Routine maintenance should be documented in such small insects such as
a way that users of equipment can be assured that it is reliable
and not outside its service interval. A label attached to the 4

crawlers are easily spread

) o ) outside the laboratory if
equipment or the provision of a clear service plan may ensure

this. Particular care must be taken with equipment and
facilities where quarantine or suspected quarantine plant pests are concerned. Clean-up and
decontamination of spills, or after accidents must also be carried out to ensure no spread of

not carefullv handled.
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infectious agents. There should be routine cleaning and decontamination of benches after use,
and routine cleaning and decontamination at the end of each day.

* Scientific literature
Maintain easy access to all relevant scientific literature. Use reference collection and consult
with other taxonomists/scientists.

. Sample management
In order to avoid possible contamination, confusion and misdiagnosis it is advisable to work on
only one sample at a time. As much as is possible, clear the work area of all other material,
especially specimens with which the study material can be confused. Do not mix taxa from
different samples in the same Petri dish or on the same slide, except to make side-by side
comparison.

5.2 Preparing a laboratory protocol

Laboratory procedures to be followed in managing the samples received for diagnosis or other laboratory
procedures can be outlined in the protocol as a series of chronological steps involving sample receipt,
preparation and processing, diagnosis, storage and archiving.

Step 1: Laboratory sample receipt

Samples collected during the survey and taken to the research institution for processing may include plant
material (leaves, flowers, stems, fruits or roots), soil, live or dead insects. In surveys where traps are
used, the samples may be presented in dry traps, on sticky cards or in wet traps. It is critical that the link
be maintained between the samples collected and the final diagnostic. To ensure this a number of quality
assurance procedures must be followed.

* Sample Registration
At the diagnostic laboratory, each sample should be registered as being received, given a unique
identification number and marked for submission to the relevant diagnostic laboratory. This can
be done with the use of a simple registration form, designed for the purpose and representing the
first point of entry of the sample into the laboratory system. The assigned identification number
will follow the specimens throughout the handling and diagnostic process and into permanent
storage.

The registration form may be generic document, prepared by the laboratory manager as a part of
the SOP documentation. As such it may not be specific to a particular diagnostic laboratory or a
specific survey. The laboratory protocol should however refer to the registration process and the
use of the form as an initial reference point for each sample received.
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Box 21 gives an example of a registration form. Each institution/researcher will design their
own registration form to meet their particular laboratory standards. The reference number will
also be unique to the institution.

Box 21. Sample registration form: calendar year 2015

Unique Identification | Sample Laboratory of | Signature:
No. Received Dispatch Diagnostician /
Laboratory Technician
S1-2015-09-23-01 live citrus | Entomology, Dr. Lepi Doptera / Ms
psyllids (adults | Molecular DN Andrews
in jar) diagnostics

In the example, the reference number (S1-2015-09-23-01) begins with a fictitious initial (SI)
representing the institution, has the year (2015), the month (September) the date (23) and the
number 01, indicating that this is the first sample received that day. The citrus psyllid samples
received were sent to both the entomology and to the molecular biology laboratory for
morphological identification molecular diagnostics. Sample registration forms can be kept in a
binder and or may be stored in a database.

Specimen submission forms

For each specimen received at the diagnostic laboratory, certain auxiliary information must be
known (Box 22). This information may be captured on a “specimen submission form”. This
form could be the field data sheet used by the survey team collecting the samples or it may be
designed to capture the information collected in the field in addition to that generated in the
laboratory (Box 23). This specimen submission form is a critical document and must be
appended to your laboratory protocol.

Box 22. Auxiliary information to be collected for each sample received

Survey name

Collector’s name

Sampling site number or name

Locations, such as by GPS readings (Eastings and Northings), of sampling sites
Symptoms of the pest or host

Pest life stage

Treatments applied to site

7
0.0

7
0.0

7
0.0

K/ K/ 7
> 0'0 0'0 0.0

K/

*
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Box 23 Example of a generic sample submission form used in a diagnostic laboratory
SPECIMEN SUBMISSION FORM

Log Number: Priority:
O {1y Urgant

Drate Received: Receiving Officer O (2) Routine
Host Plant Scientific Name:
Host Plant Common Name:

Signs/5ymptoms:

Date Collected: March 19, 2012 Collector:

Date Sent: March 19, 2012 Sender:

Owner, Nursery, Grove or Apiary Yard Name:

Address or Location:

Country: Jamaica

E-mail Address
Telephone Number
GPS Coordinates:

Fax number

Total Number of Plants Involved: Total Acres Involved:

Total Number of Plants Affected: Total Acres Affected:

Infection or Part Imvolved: Stage or Collecting

Infestation O {1y Bak O 8y Gall Organism Technigue:

In tensity: O () Flowar O (%) hlin= O (13 Ezz O (1) Baating O (7) hIcPhail

O (37 Froit O (100 Littar O () Larva O () Black Light O (&) Foaar=d
O (1 5light O (4) Lagwas O (11) Sedl O (33 Pupa O (3) Hand Catch O %) Sticky Board
O () moderat= |0 (5) Faoots O 12) Othar O (4 Adult O (4) Jack=on O (12) Swaaping
O (3) Bavars O (&) S==d O (5 ¥ymph O (& Wulti-Lurs O (11) Othear
O (7 Stem O (&) All Stag=s
O {7y Unknown

Lringmoyis:

Dheterminer Date Completed Signamre

F.aport Sant Ore: [Varkeally O Signafure

O¥e [Emsil 0O
Talaphons O Date

Sample integrity check
It is often useful to check the integrity of the samples received prior to storing. Depending on the
material to be collected during the survey, the laboratory protocol should provide information on
procedures for checking the integrity of the samples. The objective is to make sure that the
material presented at the laboratory is what is expected based on the survey protocol and that
anything that might comprise the integrity of the sample is excluded. For example, you may need
to examine samples of plant material for rotting or spoilage. If specimens are in liquid
preservatives, check that the fluid levels are sufficient to adequately preserve the material until
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diagnosis. Integrity check may also need to be done on the documentation accompanying the
samples (field data sheets, sample labels, etc.) to ensure that the required information is present.

Step 2 Sample preparation and processing

The sequence of activities here will depend to a large extent on the pest(s) of concern, the type of material
collected and the diagnostic method to be used. As such, it should be considered in conjunction with the
diagnostic protocol discussed in Step 3 Diagnosis of a sample. The laboratory protocol should provide
detailed information on how the samples are to be prepared for diagnosis and may include guidelines on:

* Sorting and selection
This activity determines how and what material is selected for further processing. Where insects
or other arthropods are collected on plant material, instructions should be provided on best
practices for recovering these organisms prior to storage. Mites, for example, may be recovered
form plant material by washing with alcohol or water while small soft bodied insects such as
mealybugs may require a soft brush or insect pin to remove them from plant material.

The survey may require the use of traps and the samples are delivered in some form of liquid
bait or on sticky cards. The laboratory protocol should provide guidelines on how these insects
should be removed, cleaned (if appropriate) and examined for morphological integrity before
storage.

Sorting and selection also involves choosing the plant part or arthropod life stage(s) important
for diagnosis. Where possible, it is advisable to collect a large number of specimens of all life
stages. For example, with the adult stage, collect a number of specimens of varying size and
colour depicting variation in the morphology of that species/biotype. There are some insect
groups where a male is critical for species determination or where, in addition to having a male
and female, a larval form is required. The diagnostic protocol (see Step 3) will include details on
any such requirement and this should also be included in this section.

In case where only immature individuals are collected during the survey but adults are needed
for reliable diagnosis, the laboratory protocol should include the relevant rearing methods.

If stems and/or leaves appear to be attacked by nematodes, these may have been collected along
with soil samples and sent to the laboratory. The plant material should be removed from the bag
and examined as soon as possible to avoid rotting of the tissue and stored separately from soil
and/or root samples.

Finally, sorting and selection includes recording some observations. Plant material, insects and
mites tend to change colour during storage, especially if stored in liquid preservatives such as
alcohol. This is particular true of caterpillars and becomes critical in some groups such as
tephritid fruit flies where coloured bands on the wings are important for identification. It is a
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good idea to record the colours observed and even better if pictures can be taken. In the
laboratory protocol provide guidance on the observations to be recorded and that will be useful
during pest diagnosis.

* Temporary storage
After the samples have been received and sorted, time is often not immediately available to
prepare the specimens for taxonomic identification and or permanent storage. The specimen
must then be temporarily stored and proper storage is critical to maintaining the integrity of the
specimen. There are several methods of storing specimens, depending on the type of sample
material, the pests of concern and the length of time they will be temporarily stored.

Refrigeration and freezing

Medium to large insect specimens may be left in tightly closed bottles for several days in
a refrigerator and still remain in good condition for pinning as will smaller specimens if
left overnight. Some moisture must be present in the containers so that the specimens do
not become “freeze-dried”. Plant material can be placed in sample bags and also stored in
the refrigerator for a short while. Fungal and bacterial samples should be stored in a
refrigerator at 2-5°C. Note however, that some pathogens do not survive cold conditions.
If this is true of the pest of concern, the protocol should identify the appropriate storage
conditions. Soil samples can be stored in a refrigerator at 4-8°C for several days without
severe deterioration or alteration in relative composition of the nematode population.

Liquid preservative

Larvae and most soft-bodied adult insects and mites can be kept almost indefinitely in
liquid preservatives such as alcohol, alcoholglycerin-acetic acid (AGA) solution (Thrips
and most mites), kerosene-acetic acid-dioxane (KAAD) (larvae). Larvae of most insects
should be boiled in water to "fix" their proteins and prevent them from turning black, then
placed in alcohol.

Storage for molecular diagnosis

Specimens for molecular work should be collected in 95% or absolute (100%) ethanol
(ethyl alcohol). It is best if specimens are thoroughly dehydrated by changing the alcohol
at least a couple of times before the specimens are stored for any length of time. It is also
advisable to keep specimens cold (frozen if possible).

Step 3 Diagnosis of sample

The main objective of taking survey samples to a diagnostic laboratory is for species identification. The
method of diagnosis used is specific to the pest species of concern and must be detailed in the laboratory
protocol. Each diagnostic protocol should contain the methods and guidance necessary for the pest(s) to
be detected and positively identified by an expert (i.e. an entomologist, mycologist, virologist,
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bacteriologist, nematologist, weed scientist, molecular biologist) or competent staff who is specifically
trained.

The methods included in diagnostic protocols should be selected on the basis of their sensitivity,
specificity and reproducibility. In addition, the availability of equipment, the expertise required for these
methods and their practicability (for example ease of use, speed and cost) should be taken into account
when selecting methods for inclusion in the diagnostic protocol.

There are a number of diagnostic protocols that are published as international, regional or national
standards (Box 24) and these may be used and included in the laboratory protocol. Where no published
diagnostic protocol is available, the diagnostician must prepare a protocol based on the scientific
literature.

Box 24. Links to some Regional and International Diagnostic Protocols
http://archives.eppo.int/EPPOStandards/diagnostics.htm
http://plantbiosecuritydiagnostics.net.au/resource-hub/priority-pest-diagnostic-resources/
https://www.ippc.int/en/core-activities/standards-setting/ispms/

The following sections should be included in your diagnostic protocol:

* Pest information - The pest information section provides brief information on the pest,
including, where appropriate, its life cycle, morphology and any variations (morphological
and/or biological).

* Taxonomic information - This section provides information on name (current scientific name,
author and year (for fungi, teleomorph name if known)), synonyms (including former names),
accepted common names, anamorph name of fungi (including synonyms), acronym of viruses
and viroids, taxonomic position (including information on subspecies classifications where
relevant).

* Detection methods - This section of the diagnostic protocol should provide information and
guidance on:

s the host plant(s) and the part(s) of the plant on which the pest may be found

s the signs and/or symptoms associated with the pest (characteristic features, differences or
similarities with signs and/or symptoms from other causes), including illustrations, where
appropriate
the developmental stages of the pest that may be detected, together with their likely
abundance and distribution on the plant
methods for extracting, recovering and collecting the pest from the plants,
methods for indicating the presence of the pest in asymptomatic plant material or other
materials (e.g. soil or water), such as ELISA tests or culturing on selective media.

X3

%

0.0

0.0

* Identification Methods - This section should provide information and guidance on methods
that either used alone or in combination lead to the identification of the pest.
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The main types of methodologies used in diagnostic protocols include those based on
morphological and morphometric characteristics, biological properties such as virulence or host
range of a pest, and those based on biochemical and molecular properties. Morphological
characteristics may be investigated directly or after culturing or isolation of the pest. Culturing
and/or isolation may also be required for biochemical and/or molecular assays. Details should
be provided when culturing or isolation procedures are necessary components of methods.

For morphological and morphometric identifications, details should be provided, as appropriate,

on:

/7
0‘0

7
0'0

X3

%

R/
0.0

R/
0.0

R/
0.0

methods to prepare, mount and examine the pest (such as for light microscopy, electron
microscopy and measurement techniques)

identification keys (to family, genus, species)

descriptions of the morphology of the pest including illustrations of morphological
diagnostic characteristics, and an indication of any difficulties in seeing particular
structures

comparison with similar or related species

relevant reference specimens or cultures.

For biochemical or molecular identifications, each method (e.g. serological methods,
electrophoresis, PCR, DNA barcoding, RFLP, DNA sequencing) should be described
separately in sufficient detail (including equipment, reagents and consumables) to
perform the test.

* Records/Documentation - As part of your quality assurance programme and in order to enable
traceability of diagnosis results, laboratories should document all diagnoses conducted. The
information which should be recorded as presented in Box 25.

BOX 25. Information that should be recorded in a diagnostic report

¢ scientific name of pest identified

¢ code or reference number of the sample (for traceability)

* nature of the infested material including scientific name of host where applicable

¢ origin (including the geographic location if known) of the infested material, and
location of interception or detection

¢ description of signs or symptoms (including photographs where relevant), or their
absence

¢ methods, including controls, used in the diagnosis and the results obtained with each
method

¢ for morphological or morphometric methods, measurements, drawings or photographs

of the diagnostic features (where relevant) and, if applicable, an indication of the
developmental stage(s)
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¢ for biochemical and molecular methods, documentation of test results such as
photographs of diagnostic gels or ELISA printouts of results on which the diagnosis
was based

¢ where appropriate, the magnitude of any infestation (how many individual pests
found, how much damaged tissue) - the name of the laboratory and, where
appropriate, the name of the person(s) responsible for and/or who performed the
diagnosis

¢ dates of collection of the sample, and of detection and identification of the pest where
appropriate, state of the pest, alive or dead, or viability of its development stages.

In the report, the result of a diagnosis should be reported accurately, clearly, unambiguously and
objectively. It should be capable of being verified later by a specialist expert. In case of a
dispute on a diagnostic result, an accurate report is one of the key elements that will be
considered. Box 26 gives an example of a simple diagnostic report.

Box 26. Example of a simple diagnostic report

CROP AND PLANT PROTECTION UNIT: ENTOMOLOGY DIAGNOSTIC
REPORT

DATE: October 9, 2007

SCIENTIFIC NAME: Thrips palmi

TAXONOMIC POSITION: Thysanoptera: Terebrantia: Thripidae: Thripinae: Thripini

NATURE OF INFESTED MATERIAL: Cucurbitaceae: Citrullus lanatus Watermelon
ORIGIN OF INFESTED MATERIAL: St. Elizabeth, Jamaica

OTHER LOCATION(S): Old Harbour, St. Cathenine

STATE OF PESTS: Live adults, nymphs and eggs

DATE SAMPLES COLLECTED: March22, 2007

DATE OF DIAGNOSIS: March 26, 2007

DIAGNOSTIC LABORATORY: Bodles Research Station, Old Harbour, St Catherine

DIAGNOSTICIAN: Jubet Goldsmiuth
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REFERENCES: Diagnosis determined with reference to diagnostic standard: Thrips
palmi, Annex to International Standard for Phytosanitary Measures (ISPM) No. 27

{Diagnostic Protocols for Regulated Pests).

SIGNS AND SYMPTOMS:

Silvery scars on leaf surface, Leaf bronzing, leaf chlorosis
Stunted leaves and terminals,

¢ Deformed buds and fruits, frusts failed to develop.

e Small (vellow) fast moving insects seen with naked eye

lgmc | Thrips palmi
damage on cucurbt leaves

MORPHOLOGICAL IDENTIFICATION

¢ Slide preparation

Specimens were transferred from the leaf surface directly into a drop of Hoyers
mounting medium on a glass shde. Wings and antennae were spread with a micropin
and a cover ship added. Shides were placed on a hot plate (temperature just warm to
the touch) overmight to facilitate cleanng of the specimen and then examined using a

compound microscope.

e Characters of Thrips palmi

i
4
B
»

Figure 2 Antenna: seven segments; Figure 3. Antenna: segments (11 and
length of segment VI 42-48 micrometers IV with forked sense cones
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Figure 6 Forewmng: first vein - row of setae ) 2 s <
with gaps in distal half Figure 7 Abdominal tergite VIII: spiracl

lying antenor and lateral 1o ctenidium

Metanotal pores

Convergmng sculpture

Four setac o 2 row

“

Frgure 9 Abdomunal tergate 11: four laterad setae
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Figure 10 Tergue HI-1V, female: S2
about the same as S3

Step 4 Permanent Storage

Once taxonomic identification has been completed, it becomes essential that the specimen be properly
stored in a permanent reference collection. The laboratory protocol should provide guidelines on the most
appropriate preservation and storage methods for the pests concerned. These collections are very valuable
as archives of biodiversity and as a scientific resource. They are the source of type and voucher specimens
and are invaluable to taxonomic studies. There are many methods and materials used to permanently store
specimens, depending on the type of organism:

* Dry collections - These mostly comprise pinned specimens
that are usually stored in glass-topped drawers slotting into
special wooden or steel cabinets. The drawers have tight-
fitting lids to keep out museum pests, dust and moisture.
The drawer bottoms are lined with a soft substrate into
which the pins are inserted (Fig. 15).

* Wet collections - These are mostly collections of
specimens stored in ethanol, or other preserving fluid, in Fig. 17 Slide box Fig. 16 Glass jar
glass vials with tight-fitting stoppers. Ideally, the vials Source: ttp://sites psu.edu/
should be of convenient containers for preserving specimens in liquid (Fig. 16).

* Slide mount collections - Slide mounts are stored in special commercially available slide boxes.
These have grooves to hold the slides in position and apart from each other (Fig. 17). They are
stored on shelves in an upright position, so that the slides inside lie horizontally, with the side
containing the specimen facing upwards. Alternatively, cabinets made specifically for this
purpose can be used.

Collections should be stored in a safe place, adequately protected against fire and other hazards, and
should be inspected on a regular basis for any sign of damage.
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Box 27. References on diagnostics and preserving samples

Vi.
Vil.

viii.

Collecting and preserving insects and mites by USDA ARS available at
http://www.ars.usda.gov/Main/site_main.htm?docid=10141&page=13

Basic requirements for quality management in plant pest diagnosis laboratories in EPPO Bulletin
Volume 37, Issue 3, pages 580-588, December 2007

Documentation and reporting on a diagnosis in EPPO Bulletin VVolume 36, Issue 3, pages 459—
460, December 2006

Handbook: Good Laboratory Practices (GLP): Quality practices for regulated non-clinical
research and development-2" edition. 20009. WHO available at
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2338.2006.01042.x/epdf

ISPM 6 Guidelines for Surveillance available at , Rome, IPPC, FAO

ISPM 27, 2006 Diagnostic Protocols for Regulated Pests, Rome, IPPC, FAO

A listing of commonly used diagnostic tests in plant pathology has been shared by Sherrie Smith,
the University of Arkansas and can be found at
http://wiki.bugwood.org/Virginia_Tech_Diagnostic_Manual

A Dbasic key to identifying insects to the Order for any amateur can be found at
http://www.amentsoc.org/insects/what-bug-is-this/adult-key.html
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Chapter 6 Preparation of public awareness material

Public awareness material doesn’t have to be expensive and cut into your budget. Printed flyers can be
produced in-house, photocopied and mass distributed, very cheaply, as inserts in your daily newspaper.
Standardizing your printed material into pest fact sheets, pest alerts and pest advisories can, with time,
sensitive your stakeholder to the purpose of your communication.

6.1 Types of flyers

Flyers provide meaningful information about a topic in a format that is extremely brief and easy to read. It
can be used to provide an overview, recommendations and advice, and sometimes to convince the reader
to change their behaviour. In surveillance flyers can be grouped into three types:

1. A pest fact sheet provides up-to-date, timely information on pest situations that are of plant
guarantine/economic/agricultural importance. It delivers pest-related information (biology,
ecology, distribution and control methods) to facilitate detection, prevention and management.
It aims to promote good practices leading to reduced pest levels and pesticide use.

2. A pest alert serves as an early warning to citizens and travellers on plant pests not yet present in
the country but which pose an imminent threat to the country’s agriculture or the environment as
the may be present in neighbouring countries or our trading partners’. It facilitates awareness,
early detection, prevention and thus early management in the event of an introduction. It may
also advise on cautions/preventive/required measures that should be taken to deter the
entry/spread of potentially destructive plant pests.

3. A pest advisory aims to warn citizens on plant pests that are new to, or recurring pest with a
seasonal explosion of population in your country that may pose a risk to the country’s agriculture
or the environment. It advises and guides the response to this new plant pest or imminent
threat and recommends appropriate actions.

Box 28 gives two examples each of a pest factsheet, pest alert and pest advisory.
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Box 28. Examples of flyers
1. Pest factsheet

Govermment of Trimdad and Tebaza
Miniviry of Food Produoctien

Red ring disease of coconuts

What s it?
Red ring dissasz i the mast important dissmse of cooomrts.
B B cused Oy = nemeatode, Bursonhplanchus cooophitus
|Fiz. 1] The n=matode @n b= trencmitted by the padm
eyl us_ patmarum (P 2.

Fig. Z. hmle znd femeale prim wesyil (30 - 41mm)

Wiy should | care?
Red ring diss=sz oan be found on AT paim spedes incuding
ail puim,. dete paim, West Indisn royal pelm, Eremn pelm,
Mariche peim, =nd cucurite pedm. In Trindsd and Tabego
COOOTRMT BS the mmin peim afecsd. This nemetode oses
SEFIOUS dumaEe o oooonUts, shunting mnd swenbuslly Eilling
the peim. Ower 0% losees of young tress fave bsen
reported. Paims & young =5 2.5 years oan be indsched.

What da I look for?

* Tress show = progressiee yellowing =nd bronzing fram
the tips of the le=flats To the Dese =nd in the older
the younger bewres, (FiE. 3]

The petioles bresk =t the base =nd seversl yeliowich or
bronre leayes hang around the trank (Fig. 4).

Mtz Sull pramaturely.

Infloresomnoes  dis.

In 20 yemrs or glder puims, = litthe bead spmptam is ssen.
The peims produce progressirely shorter beswes ungil
anly & hendflecs rachils i produosd.

¥

¥ VW

Aursaillanos Lni
iniciry of Food Produstion
Fspublls of Trinkded & Tobego

* A& crosssection of the trunk revesls & disting brick-ned
to brownishred ring thet i 25 — 5 om wide and i
iocated 2.5 - 3 om fram the sdge of the truni (Fiz. 3],

*  The peim di=s bebteesn s and 15 wesks after the first
mpperance of ymptoms (FiE. &

——

Fiir. Z. Bronzing fram the Tips of the b=afiets to the buoe mnd
in the glder to the Founger bwnes,

Fig. 4. Petioles bresk ot the buse.

Fig. 3. Brick-red to brownishered ring 25 — 5 om from the
adee of the Truni.

Fig. 5. Paim dies.

Whhat c=n | da?

=  Eamrly detecion, destruction mnd removal of indestad
pEims are Dy T0 manEEEment.

=  ApEresye piytosunitation B the best chenoe to Mmit
the spremd of red ring dissacs to nesrry trees

=  Paims should beout down.

# Then chopped into smadl pemo=s and spreyed with =n
insscticide |oubiryl] to contral the e of the wesdil

»  Tresschould be removed and Durned.

S T

20 WFF Mo 34 i w
Auguet 2012 L9
243 3 FE4  amaliraporins cifgmallcsonm "Wy p e
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Ay
Government of Trimdad and Tobaze
Aimiziry of Food Prodoction

FACTSHEET

Bursaphelenchus cocophilus,
the red ring nematode

Wit s it?

The red ring nemetode, Bursaphalenchus coaophilus i wery
ting, anly imm long §FiE. 1) Rt cuses red ring dissess in
peims. B i spresd meinly throush an inssct wactor. In
Trinided mnd Tobama this wechor s the paim wesyl,
Rhynchaphorus palmarum (FiE. 2]

Wity should | care?

Red ring dissxse oan e found an 17 paim spedes incuding
oil paim, date puim, West indin roysl peim, gresra pim,
Maorich= paim, =nd cucurite peim. In Trinided =nd TobmEa,
the red ring nematods cuusss SEroUS duMAEE O OOODNULS,
stunting and everbuslly illing the peim. Over 205 lososs of
Foung puims fewe boen reported. Paims 2s poung =5 I3
yesars aan e indected.

How do=s it spresd?

The red ring nematods hes & plant perasitic ife opce. After
meting, the femabe ks sEEs in the plant Emsues which fetoh
into prreniles thet undenza 4 malts before Decoming mdults.
The first juwenile [11] develops in the shell, the sscond
jresnile [1Z] i anle t0 indect the wector. The thind juvenile
{IZ] & crrisd by the wactar to other hesithy peims. @ an
sunike in the inssdt without undenmaing any chanmess. Upan
imdecting & new paim host 13 maolts into the lzst frenibe (14]
=nd then into &n sdult (Fig. 2] The whale ife cpoe lsts 10
dy.

Jurssillanos Uini,
Mliinictry of Food Frodusdion
Fapubills of Trinkid & Tobago

/:'H
= 1] \
unh.I"-\.,*
Hage %
B % Temals
U dnriian T‘
.'. “'
¥ Fa
il o |
nﬂ_-_‘-_./hl
1%
P 3 Liw iof the e riine nematods.

The red ring nematods cn spresd to hewith padms in or on
the bodies ar fseoms of the wesvil. It may misa b= crried an
sesds,  omsdlinrs, toals, wehices, mnimalk, ar move by
metural migration fram imected to healthy roots. | o@n
moye 3.5 mm =n hour in soil and =imost 0ES mm an hour
in roows. Wood chippings, kogs and the stump of Qi
imeched paims also senne s indeciiie mEbersl

The red ring nematode doss not sundive in soil ar an the
nody «of its wechor for mare than 2-3 deys mnd 10 deys inside
the body. I Ifees in rotten tizoue of de=d paims up to S0
drps, 15 wesks in mut husks, 30 wesks in seediing tissue and
® ye=r in decying roots. I preders wet, poorly dreined,
SWRMIy, Of C=y Soils rether then sandy soill =5 it i
suscentible 0 desomtion.

Wihat cmin 1 da?

Tresting infested paims with nematiode i diffioult bemuse
the nemstodss block the peins waterseys and neduocs its
water mbsorption. The mast efsctine stratery s to destroy
wll iirdscties meberial and contral the wadtar. Indsctiee prims
should be art down, choppsd in small pieoss mnd sprayed
with an inssciiods to ocontral the wesyil, and then Dunned
o destroy both the weeyil and the nematode.
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2. Pest alert

CGovernment of Trinidad and Tobazo
Ministry of Food Production, Land & Aarine Affairs

PEST ALERT

Red Palm Weewvil
NOT PRESENT IN TRINIDAD AND TOBAGO

TWhat is it?

Fad palm Weavil or Asisn pslm Weavil or Indian palm
waavil, Eipmchophorys ferruginews iz the meost dangsmous
and deadly pest of palms, including coconut, date, rovsl, and
1zlipot (Fig. 1). It alzo infests agave and sugsrcans.

£

0 Birgit Kremes, bttoewrerw fheria-mator com.

Where is it found ?

Fad Palm Wasvil iz native to Southesst Azia Today it can

ba found in:

# Asia; Bangladesh Cambodia China, India Indonssia
Japan, Laps, Mlalay:xia Mvanmar,  Pakistan
Philippins:, Singspore, 56 Lanka  Taiwan,
Thailand, Vistmam

» Africa: Algeria  Cansry  Islands,  Egypt, Libwa
Madagsscar, Mhlalta hJosoooo,

» Aiddle East: Eshrain, Geoagia Iran, Irag, Iirasl, Jordam,
Ewwsit, Lsbanon, Oman, Palsstine, (jatar, Sandi
Ardbia Swyria, United Arab Emirates

« Europe: Baslearic Islands, Cyprus, France, Goesce, Italy,
DPorugal, Sicily, Slovenia, Spain, Tuey

# Oceania: Avstrslia Papus Mew Guinsa Samoes Solomon
I:lamds

v Americas: Amba Curacao, TSA

Survel ltlan o8 Unit,
Ministry of Food Production, Land & M arine AfTalrs

Rapublic of Trinidad & Tobago

How is it spread 7

Faed palm wesvil spread form one country to the nestt
Within a country, the r=d pslm weswil can =asily spread asz
adult wesvils &= strong fier and can Oy up to 00m at 3
tima and can travsl up to 7 km in 3-5 days.

Why should I care?

Foad palm wesvil damages includs:

® tummals on the trunk and baza of tha laaf

® pozing with a typicsl fermentad cadior from the tunnals

® drooping / vellowing of leavas

® tnink may br=sk and the coown may toppls (Fig.2)

® palm diss.

Oma waavil iz snwoush to kill a tres 2z 3 famals cam lay 5E-
531 =gg=.

14

- _,"“,‘;I -.‘-ﬂ‘:lﬁ_-: m:;\e?wmm
T = N

What can I do?
» Avpidanos iz the best stratesy.
# Dy not bring any palm materisl from infested countrias.

HELP KEEP RED PALM WEEVIL
OUT OF TRINIDAD AND TOBAGO

SU_MFPLMA No. 10 " g

DeGamber 2010 tﬁhﬁ &

G46-8254
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Governm ent of Trinidad and Tokagzo
Ainistry of Food Producdon

Tomato leaf miner, Tufa absoluta
Not present in Trinidad and Tobago

What isit?

The tometo beaf miner, Tuha absauta is & ting math whoss
l=rea attecks solanecsous plants (fike tomato, melongene,
peppers, nightsteds and jimson weed] and miso bemns. IS
methoe of Central Amerie =nd can miso be found in South
Americe, Eurape mnd the kisdiberranssn.

The tomato besf miner pe=no=s intd buds, shoots, shems,
e, Sowers and fruits. §odesds on the nner Timses,
b=ving the beaf transparent (Fig.i] as it Sseds it deposits its
eycrements. Mines turn brown =nd bscome neocotic (FiE.
Z]. The inside of the stem sppears hollow and brown (Fis.
3. afeched fruits show boreholes and mines under =nd
around the s=pal with heaps of dark, Eramuiar spmement an
the surfmo= |Fiz. 4. Hobss and minss Serne 25 entry poINts
for other onganisms resulting in sscondary rot PR 5.

Survsilucos Und
My of Feord Mrediociees
dmpukbic of Imdas I [ chag s

Wiy s it & problem?

i attacds the buds, sbems, bemwes, fowers and fnuits
Afiected fruits mre unsuitsble for smle. @0 cuse 100%
lazs. I s spresd by  indested  druits and  peEckEging
materimlThe population @n grow wery repdy o= it
completes its iBe cpoe in 24 deys (having 17 menerstions
per year| mnd esch femabe can ey up to 250 emEs.

1

parts of the plant (FizS). The lare res four stames. The fins
stage s about 05 mm long and onesmrookounsd. It tunns
yeliowistrgresn and has & black strips =t the back of their
ne=d (Fig.7). Fullgrown lenme mre sbout 7.5 mm oand
pres=nich gink. The pupe is @ght brown and in = ooooon
|Fiz 2] The moth is small 7mm, derk Erey Drown with dark
spots on the wing, its sntennee are long. =nd the kers and
paips mne ringed with bk and brown Fig.S)

‘Wihat cun | da?
# Report suspidious siEhtings to 5455284
# =mail pichures to repartpest Ewmail com

SU M Mo A% Py

Jslp 102 o a IF

S9-Tr -
“"‘1.....-;1-'
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3. Pest advisory

[Government of Trinidad and Tobago
Ministry of Food Production

PEST ADVISORY

Bacterial fruit blotch, Acidovorax avenae subsp. citrulli
A new pest in Trinidad

What isit? > Inadvanced stages the rind ruptures and the fruit
Bacterizal fruit blotch is 2 seed-borne bacterizl disease rots (Fig. 7).

that affects cucurbits (watermelon, cantaloupe,
cucumber, and pumpkin} and some solanaceous
plants [melongene and sweet peppers). It was
discovered in Mayaro, Trinidad in 2012 on
watermelons. Itisknown to occurin most watermelon
producing countries.

Why isita problem?

Bacterial fruit blotch isdevastating as losses reportad
are 80-100%. This lossis greater as symptoms may not
be visible until two weeks prior to harvest and
affected fruits are unmarketable. One infected plantis
too much as the disease spreads rapidly!

What do | look for?

> Symptomsof bacterial fruit blotch can be seen on
the seedling, mature leaves and fruit.

» On seedlings, water sozked areas on the
underside of the leaf are the first sign (Fig. 1).

» Water-sozkad lesions start asdiscrete spots, then
coalesce, extend along the veins and may have a
yellow hzlo (Fig. 2).

> Inyoungseedlings, lesionscan occur on the stem
causing it to collapse and die (Fig. 3).

> In older leaves, lesions appear a5 dark angular
spots (Fig. 4).

> The most characteristic symptom is dark, water-
sozked lesions on the upper surface of the fruit
(Fig. 5).

> Lesions begin a5 small, water-sozked spots with

irregular margins that expand and coalesce to
cover much ofthe fruit surface within 7 to 10 days

Fagures ] 304 3 ukea from Ustv of Florida; Figure 2 from Ustv of Masous
204 Figuces 4-7 from Aathooy St Hifl, Misisyry Food Producsion Trinidad

(Fig.6).
Report all sightings to 646-6284
emajl us atreportpest@gmail.com
Surveifian ca Unit SU_MFP No. 33 oy g
Ministry of Food Production Decamber 2012

: %
Repubiic of Trinidad & Tobago 645-6284; reportpsst@gmail.com ‘.,,_9;, f
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)

Government of Trimdad and Tobage
Ministry of Food Produoction

EST ADVISORY

Bacterial leaf spot of lettuce
A new pest in Trinidad

What is it?

Bacterial leaf spotis a new bacterial disease that affects lettuce. It was discovered in Trinidad in 2012, Bacterial leaf spat
is devastating as losses reported are 80-100%.

What do | look for?
it appears as 2 water-soaked spot irregularly shaped, brown to black in appearance. Spots can coalesce to exhibit 3

Early symprosss Numerous leaf gpots ca older T)?mhwnqﬁxpm-uhpm Advance sympoons: Bughnng of leaves
e coalmce

Photos: Anthoay S Hil, Pent Pathologist, Ministry of Food Poduction

Report all sightings to 646-6284
email us at reportpest@gmail.com

A
Surveiliance Unit, SU_MFF No. 3% oy ow N
Minictry of Food Froduotion January 2013 : .§~ f
Repubiio of Trinked & Tobago 842-2284; reportpacifomsi com \,‘ ~ A
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6.2 What are the basic guidelines in drafting flyers?

Flyers can be an effective tool to disseminate facts, send a message/illustrate your point, create awareness
and solicit assistance. In drafting flyers, ask the questions:

* Who is the target audience?
¢ What will appeal most to this group?
¢ What reaction do you want?

Some general guidelines to follow in producing flyers are:
1. The flyer must be self-contained. It should obey the 6C’s:
- Complete - make sense on its own
- Correct - defines your credibility
- Clear
- Concise
- Conversational - easy to read
- Constructive — stated in positive terms (avoid negative writing).
2. Target audience: determines the tone, style, pitch, angle and content of the message. It allows the
assumption of the level of innate knowledge and what needs to be explained.
- Know your audience — keep your language appropriate to the audience, write in layman’s
terms — avoid technical terms.
- Give them all the tools to take action — who to contact, what to send, provide phone
numbers/e-mail address.
- Use an angle that would illicit the response desired - state facts, use ‘shock’ appeal.
3. Message/Content:
- Keep it simple, clear and concise — easy to understand.
- Must be relevant to the audience — tell them why they should care enough to take action.
- Use pictures to effectively illustrate the message; keep words to a minimum - no one wants
to read tons of information.
- Write in present tense and active voice. Use short sentences.
- Emphasize the importance in the first/lead paragraph.
- Highlight the main message - what you want done.
- Ensure it’s factual, scientifically correct and current.
3. Layout (Box 29):
- Must be attractive, eye catching, uncluttered - leave lots of white space. A coloured
background can be distracting.
- Make it readable - use at least 12-14 point font, non-cursive.
- Must be logical, stated in a systematic and sequential order — easy to follow and read.
- Organize the message in the 5 W’s and H: What, Where, When, Why, Who and How.
4. Structure (Box 29): must contain
- type of flyer
- title,
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author/authority,

- referenced: number, year, copyright.

Sumattie Gosine

Box 29.

Structure and layout of a flyer

ol

7 14

Coversment of Triskdad sad Todage (
.

Missory of Fosd Prodecty

PEST ALERT

FROG SKIN VIRUS OF CASSAVA &
NOT PRESENT IN TRINIDAD AND TOBAGO ‘

Countryand Agency

Type of flyer

= Title of flyer

What iy it?

Frog skin virus of cassave is »
virusdive disease that affects mont
varieties of cassava It can be
caused Dy 2 phytoplasma and »
virus. It is found in Coigumbia,
Pera, Costs Rica, Pansm,
Venesvels, 30d Beasl inciuding te
Beastan Catsava Garmmglaam of
EMEBRAPA

What do tlook forl

Some varieties may not show any
symptoms aSove the ground
Some varisties exhibit  leaf
symproms of mossic, shisrans,
g curling which can easily be
confused with damage from
sucking insects, viral diseases,
nutrient deficency and herbicide
(Fig 1)

Report all sightings to 646-6284 or
ema,ilr pi;turgs to rerporrtpest@gmalrl.com

A

Copyright, Author  Issue

Wy of Pt Pras wbon

Some wvariaties displey » sighe
swollen sem 2t the base of the
plant

Characteristic symptoms in the
rogt are only noticed wpon
harvesting Symptoms can be miid
o savere, ranging from fissures, »
woody sppearance (Fig. 2)
thickened coridike peel [Fig 3),
and lipdike 513 in 8 heasycomb
pattern (Fig. 4.

O 1

In severe infections 100t remain
thin and 95 mot Al with arch
thus po yleld is obtained (Fig. 5)

How iyt sprend? ‘ ~~Sub-Title of flyer

Frog skin virus is spresd Dy

infected matenal, vepetative

PLOSARALRN and sucking insects
4

Camsave yield loas of 90 - 100W is

repocted. Probiem may not be
vigdle a3 plasts may pew

heaith and vigorous. Only m
harvest Bitle or m0 yeld s
obtaned

What <o i do?

v Awdidance i the Dem srategy
Check with Plant Quarantine
Sarvice before Dringing any
camava planting material into
Trinidad and Tobago

v Do not bring sy cassave
matecial fom infected
countries.

v Salect planting material by
thoosng those stems tha:
produce healthy tubers

¢ Contact your extension officer
nd  check with Research
Divigion of the Ministry of Food
Production

v Report suspicious symptomseo
6465284 of arail
n D Al O™

Pactin 900G oy Wrmeton D¢ Ehsedets

SareL Jenver Beet e Cevtd PEeoecene.
R A ARey T 00 DAT)

Y &N
N\ g‘/

Logo, 41tiﬁcation

€ Key Message

Box 30. Additional reading on effectively writing/drafting factsheets:

i. http://www.programmemed.eu/fileadmin/PROG_MED/Communication_projets/fCommunication_

GUIDANCE/Factsheet_11.pdf

ii. http://www.onlinepclearning.com/brochure-make-a-brochure-or-factsheet-that-rocks-microsoft-

word-and-powerpoint-2010/
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Glossary

1. 3-component lures - synthetic food lures that attract primarily female flies.

2. Active capture - a method which requires the surveyor to be involved in the collection process

3. Active survey - deliberate, coordinated effort by pest management personnel looking for the pest.

4 Area of low pest prevalence - an area, whether all of a country, part of a country, or all or parts of
several countries, as identified by the competent authorities, in which a specific pest occurs at low
levels and which is subject to effective surveillance, control or eradication measures.

5. Aspirator — a tool used to capture small and fast moving insects, which is easily collected by hand.

6. Bait station or attract and Kill traps — uses a food source (proteins, sugars, fruit, piece of plant
tissue, or yeast) as the attractant to lure the pest in.

7. Beating tray — white heavy duty cloth stretched over a circular hoop or over a frame of two crossed
sticks.

8. Cluster sampling - selecting all individuals within a randomly selected collection or group of
individuals.

9. Collecting net - composed of a net bag made of cloth or fine mesh that is attached to a wire hoop,
affixed to a wooden or metal pole.

10. Commodity pest list - a list of pests occurring in an area which is associated with a specific
commodity.

11. Containment — the application of phytosanitary measures in and around an infested area to prevent
spread of a pest.

12.  Convenience sampling - the most convenient or readily available individuals to get a gross estimate
of the results.

13.  Cue lure - a synthetic kairomone, a very potent male insect attractant.

14. Delimiting survey - conducted to establish the boundaries of an area considered to be infested by or
free from a pest.

15. Ecosystem - a dynamic complex of plant, animal and micro-organism communities and their
abiotic environment interacting as a functional unit.

16. Endangered area - an area where ecological factors favour the establishment of a pest whose
presence in the area will result in economically important loss.

17. Entry of a pest - movement of a pest into an area where it is not yet present, or present but not
widely distributed and being officially controlled.

18. Eradication — the application of phytosanitary measures to eliminate a pest from an area.

19. Establishment of a pest - the perpetuation, for the foreseeable future, of a pest within an area after
entry.

20. General survey - a process whereby information on particular pests which are of concern for an
area is gathered from many sources, wherever it is available and provided for use by the NPPO.

21. Habitat - part of an ecosystem with conditions in which an organism naturally occurs or can
establish.

22. High risk areas — areas that the target pest may be introduced, established, found or spread.

23.  Host pest list - a list of pests that infest/infect a plant species, globally or in an area.

79



Surveillance Manual - Plant Pests and Diseases Sumattie Gosine

24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.
35.

36.
37.

38.

39.
40.

41.
42.
43.

44,

45.

46.

47.

48.

Host range - species capable, under natural conditions, of sustaining a specific pest or other
organism.

Incursion - an isolated population of a pest recently detected in an area, not known to be
established, but expected to survive for the immediate future.

Introduction (of a pest) - the entry of a pest resulting in its establishment.

Jackson trap - waxed cardboard material that is folded into a delta shaped object.

Judgment sampling - selects the sample based on judgment.

Light traps — uses different wavelength of light as the attractant to lure the pest in.

Management or suppression - the application of phytosanitary measures in an infested area to
reduce pest populations.

Mc Phail trap - a glass trap with a water reservoir.

Methyl eugenol - a kairomone used to attract many species of the Subfamily Dacinae.

Monitoring - official ongoing process to verify phytosanitary situations.

Monitoring survey - ongoing survey to verify the characteristics of a pest population.

Multi Lure trap - consists of an inverted funnel base and a transparent cover on top with a plastic
dispenser holder for the pheromone.

National pest list — compilation of a list of pest occurring in a country.

Occurrence (of a pest) - the presence in an area of a pest officially recognized to be indigenous or
introduced and not officially reported to have been eradicated.

Outbreak (of a pest) - a recently detected pest population, including an incursion, or a sudden
significant increase of an established pest population in an area.

Passive capture - a method which doesn’t require a collector.

Passive survey - activities where public, farmer, other industry personnel notify on pest presence;
usually done through hotline, emails, farm visit records, interception reports, diagnostic reports.
Pathway - any means that allows the entry or spread of a pest.

Pathway surveillance - surveys that target high risk sites to look for pests at specific intervals/time.
Pest - any species, strain or biotype of plant, animal or pathogenic agent injurious to plants or plant
products.

Pest advisory - aims to warn citizens on plant pests that are new to, or recurring pest with a
seasonal explosion of population in your country that may pose a risk to the country’s agriculture
or the environment.

Pest alert - serves as an early warning to citizens and travellers on plant pests not yet present in the
country but which pose an imminent threat to the country’s agriculture or the environment as the
may be present in neighbouring countries or our trading partners’.

Pest fact sheet - provides up-to-date, timely information on pest situations that are of plant
guarantine/economic/agricultural importance.

Pest free area - an area in which a specific pest does not occur as demonstrated by scientific
evidence and in which, where appropriate, this condition is being officially maintained.

Pest introduction - the entry of a pest resulting in its establishment.
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49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.

70.
71.

Pest record - a document providing information concerning the presence or absence of a specific
pest at a particular location at a certain time, within an area (usually a country) under described
circumstances.

Pest risk - the probability of introduction and spread of a pest and the magnitude of the associated
potential economic consequences.

Pest status on an area - presence or absence, at the present time, of a pest in an area, including
where appropriate its distribution, as officially determined using expert judgement on the basis of
current and historical pest records and other information.

Pheromone traps — tools that use semiochemicals to attract the target insect.

Pitfall traps - are tools for detecting walking and crawling soil and litter inhabiting arthropods.
Quarantine pest - a pest of potential economic importance to the area endangered thereby and not
yet present there, or present but not widely distributed and being officially controlled.

Quarantine pest list - compilation of a list of pest not present in a country or may be present but
under eradication or control.

Quota sampling - selects the first individual that meets the criteria until the desired number of
samples is obtained.

Random sampling - each individual of the study population has an equal probability or chance of
being selected.

Regulated area — an area into which, within which and/or from which plants, plant products and
other regulated articles are subjected to phytosanitary regulations or procedures in order to prevent
the introduction and/or spread of quarantine pests or to limit the economic impact of regulated non-
quarantine pests.

Sample - a subset of the members from a larger population that you collect and analyse to make
inferences.

Sample size - the number of members of the population being studied or the number n of sampling
units that are selected from the population.

Sampling - an information collection tool.

Sampling intensity - the proportion/ percentage of the population being sampled.

Sampling unit - the smallest unit, from which you are gathering the information.

Size of sample - what constitute a sample.

Snowball sampling - relies on referrals from initial subjects to generate additional subjects.

Specific surveys - procedures by which NPPOs obtain information on pests of concern on specific
sites in an area over a defined period of time.

Stratified sampling - achieved by separating the population into non-overlapping groups called
strata and then obtaining a proportional simple random sample from each group.

Surveillance - an official process which collects and records data on pest occurrence or absence by
survey, monitoring or other procedures.

Survey - an official procedure conducted over a defined period of time to determine the
characteristics of a pest population or to determine which species occur in an area.

Systematic sampling - the N™ individual is sampled.

Targeted or Detection survey - conducted in an area to determine if pests are present.
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72. Torulayeast - a food attractant, high in protein.
73.  Tri Med Lure - a synthetic female pheromone that disrupts communication such that the males
cannot find the females to mate with.
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