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SCOPE

The purpose of this document is to guide risk analysts of the NPPOs of the member 
countries of COSAVE in the preparation of risk analyses of plants as pests (weeds). 
It can be used for the evaluation of plants proposed for introduction, and/or for 
unintentional introductions, as contaminants in products or means of transport, 
or by natural spread. 

It is to be used in conjunction with the Risk Analysis template for Plants as Pests 
(Weeds), which will be modified, filling in the necessary information in each section, 
to produce the PRA document for a specific species.

In addition to the guidance offered in this document, you should consult the Annex 
4: Sources of Information for Weed Risk Analysis that provides a broad list of 
websites, databases, and publications that can be consulted to obtain information 
required in the analyzes.

This guide is based on ISPM 11: Pest risk analysis for quarantine pests , taking into 
account the guidance provided in Annex 4: Pest Risk Analysis for plants considered 
as quarantine pests, and using a qualitative approach to pest risk analysis.
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ACRONYMS

 CABI  Centre for Agricultural Bioscience International

 COSAVE  Southern Cone Plant Health Committee (COSAVE by its acronym 
in Spanish)

 EDD Maps Early Detection and Distribution Mapping System

 EPPO  European and Mediterranean Plant Protection Organization

 GBIF  Global Biodiversity Information Facility 

 GMIA  Global Map of Irrigation Areas

 GRIN  Germplasm Resources Information network

 IPNI  International Plant Names Index

 IPPC  International Plant Protection Convention

 ISPM  International Standards for Phytosanitary Measures

 JSTOR  Journal Storage

 MAPA  Ministerio de Agricultura, Pecuária e Abastecimento

 MGAP  Ministerio de Ganadería, Agricultura y Pesca

 NAPPFAST  North Carolina State University – Animal and Plant Health 
Inspection Service - Plant Pest Forecasting System

 NPIC  National Pesticide Information Center

 NPPO  National Plant Protection Organization

 NPRO  NPIC Product Research Online

 PMRA  Pest Management Regulatory Agency

 PRA  Pest Risk Analysis

 STDF  Standards and Trade Development Facility

 USDA  United States Department of Agriculture 

 SciELO  Scientific Electronic Library Online

 WWF World Wildlife Fund
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1. STAGE I: INITIATION

 1.1. INITIATION POINTS FOR  
A RISK ANALYSIS FOR PLANTS  
AS PESTS (WEEDS)
Describe the way in which the need for a PRA for this plant was identified.

 1.1.1. IDENTIFICATION OF A PLANT THAT  
MAY REQUIRE PHYTOSANITARY MEASURES 

In the following situations:

• Submission of a request to import a plant that had not previously been im-
ported or for which a WRA has not previously been performed.

• Appearance of an emergency situation upon the discovery of an established 
infestation or an outbreak of a new plant within an PRA area.

• Updated scientific research that identifies the risk of a plant.

• Identification of a plant that causes economic and / or environmental impacts 
in places with a high level of trade with the PRA area, or that has another 
probable pathway of entry.

• Interception of a plant repeatedly, for example, as a contaminant in imported 
shipments of seeds or grains.

• Change in the intended use of a plant that is already present in the PRA area 
(e.g., large-scale production for medicinal purposes).

• Identification of a plant (weed) in a PRA by pathway.

 1.1.2. REVIEW OR REVISION OF PHYTOSANITARY 
POLICIES AND PRIORITIES

In the following situations:

• National decision to review regulations or phytosanitary requirements.

• Review of a proposal formulated by another country or by an international 
organization.

• Emergence of a controversy regarding phytosanitary measures.

• The phytosanitary situation in a country changes, a new country is created 
or political boundaries have changed.

 1.2. IDENTITY OF THE PLANT
Normally the plant will be identified at the species level. However, there may be 
cases in which it is appropriate to use higher or lower taxonomic levels. Some 
genera such as Cuscuta contain a large number of species, difficult to distinguish 
from each other, although easy to recognize as members of the genus, and all 
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fairly similar in terms of their biology and potential impacts. In these cases, a 
PRA can be justified at the genus level. If there are native species of the genus in 
the PRA area, it will be necessary to exclude them from the scope of the analysis.

When a taxonomic level higher than that of the species is used, there is the possi-
bility that later taxonomic revisions may change the limits of a taxonomic group. 
To avoid ambiguity, indicate the sense in which the generic name is being applied, 
for example “Cuscuta in the sense of (or sensu) Costea et al. 2015, Syst. Bot. 40: 
269-285. “

In some cases a PRA can be justified at the infraspecific level, for example, when 
it is proposed to import a subspecies or cultivate a species known as a weed, but 
which supposedly has differences from the typical form of the species that makes 
it less likely to become weedy. In the absence of clear and definitive evidence, 
however, it should be assumed that infraspecific forms share the biological char-
acteristics of the species.

It may also be appropriate to perform a PRA for the importation of a plant be-
longing to a species already present in the PRA area, when it is suspected that 
there are biological differences with the populations already present in the area. 
For example, the reed Phragmites australis (Cav.) Trin. ex Steud ssp. australis, of 
European origin, has become a major invader in North America, while the native 
subspecies P. australis ssp. americanus Saltonstall, P.M. Peterson & Soreng has no 
invasive tendencies.

The wild progenitors of cultivated plants should also be considered as distinct 
from the cultivated forms, although botanically they belong to the same species, 
as is the case of the wild carrot Daucus carota L. ssp. carota, an important weed in 
North America, and the cultivated carrot Daucus carota ssp. sativus (Hoffm.) Arcang.

Indicate if there is any difficulty, doubt or taxonomic ambiguity in the identification 
of the species. If there are taxonomic problems that make it difficult to identify the 
plant, these should be resolved by consulting with experts or by new taxonomic 
research before proceeding with the PRA.

In case of a PRA initiated by the discovery or interception of a plant within the PRA 
area, it is important to collect and store (in a museum or herbarium) specimens of 
the plant to document its presence, and so that its identity can be reviewed if any 
doubt later arises about this. In this section of the PRA, the name of the person 
responsible for the identification and the location of the plant specimens that were 
used for identification must be indicated.

Name

The accepted scientific name of the plant may be determined by consulting a com-
prehensive and recent taxonomic review of the group to which it belongs (genus, 
family, etc.), published by a recognized expert, or from a global, standardized list 
of scientific names, such as The Plant List or the GBIF Backbone Taxonomy (see 
Annex 4). 

The source consulted to determine the accepted name must be cited. The most 
important synonyms to cite are those that have been widely used in the literature 
to refer to the species, for example, Agropyron repens (L.) P. Beauv. as a synonym 
of Elymus repens (L.) Gould.

Common names (if any):

In Spanish, Portuguese, English.
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Taxonomic Position

Family. 

In the case of large families such as Asteraceae, Fabaceae, Brassicaceae or 
Poaceae, also indicate the subfamily and tribe if an accepted classification exists.

It is not necessary to cite taxonomic levels above the family (kingdom, division, 
order, class, etc.).

 1.3. IDENTIFICATION OF THE PEST RISK 
ANALYSIS AREA 
This will normally be a country in its entirety. However, in some cases it may be a 
specific region within a country, or a group of two or more countries.

 1.4. PEST RISK ANALYSIS HISTORY
Identify any PRA that has been performed by the NPPO itself, any other NPPO, or 
a similar body. If there is a previous PRA performed by the same NPPO, it should 
be reviewed to determine if it needs to be updated or if it can be used in its cur-
rent form. The existence of a previous PRA performed by another organization 
does not avoid the need to make a new PRA on the part of a member country of 
COSAVE, but it can save time in the search for data and literature. It is important 
to check the validity of previous PRAs since the circumstances and information 
may have changed.

 1.5. CONCLUSION OF STAGE I
Report the conclusion of this stage, summarizing the identity of the plant, the 
reason for the PRA and indicating the PRA area.
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2. STAGE II. WEED RISK  
ASSESSMENT 

All the information to be included in this stage must be associated with the cor-
responding bibliographic reference, in order to be able to consult the scientific 
justification at the risk assessment stage.

 2.1. CATEGORIZATION

 2.1.1. PRESENCE OR ABSENCE  
OF THE PLANT IN THE PEST  
RISK ANALYSIS AREA

Indicate if the plant is present or absent in the PRA area.

Presence or absence can be assessed by consulting: floras or national or regional 
catalogs, published or online; publications in scientific journals; international da-
tabases1; botanists with knowledge of the flora of the PRA area; persons who work 
in agricultural research or extension. It is possible that the plant exists in the area 
only under cultivation; for this purpose it is useful to consult with managers of 
botanical gardens or arboreta, and search in catalogs of ornamental plants, gar-
dening web sites, etc. If there are unconfirmed reports of the presence of a plant 
it may be necessary to sample in the field to look for it and to collect specimens 
for identification.

If the plant is present, indicate its range of distribution within the area and if it can 
be considered as widely distributed within the area.

The ISPM does not provide a precise or quantitative definition of “widely distrib-
uted”. It can be considered that a plant is not widely distributed if it occurs in a 
single locality or in a small number of localities, and if it occupies such a limited 
area that its eradication might be feasible.

 2.1.2. REGULATORY STATUS

 2.1.2.1. In the pest risk analysis area 

Indicate whether there is a mandatory control program with the aim of eradicating 
or containing the population of the plant in the PRA area, or if such a program is 
being planned for the near future.

 2.1.2.2. Worldwide

Indicate which country(s) or jurisdictions (e.g., US states, Canadian provinces) 
regulate the plant as a quarantine pest, regulated non-quarantine pest, or under 

1  Such as www.gbif.org

http://www.gbif.org
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other legal categories such as noxious weeds, prohibited weeds, prohibited inva-
sive alien plants, etc.

 2.1.3. POTENTIAL FOR ESTABLISHMENT AND 
SPREAD IN THE PEST RISK ANALYSIS AREA

Indicate whether suitable climatic and environmental conditions exist in the PRA 
area for the establishment and spread of the species.

It is not necessary at this stage to carry out a very thorough analysis of the environ-
mental requirements of the species: this will be done in in section 2.2 if necessary. 
In most cases this question will have a positive response. However, there may be 
cases where a quick review of the data indicates that there is very little likelihood 
of establishment, for example, of a tropical rain forest plant in a country with a 
dry and temperate climate. In these cases it can be concluded that the plant has 
no potential to establish and therefore to have an impact on the PRA area.

 2.1.4. POTENTIAL FOR ECONOMIC  
OR ENVIRONMENTAL IMPACT

At this stage, it is not necessary to document all potential impacts in a compre-
hensive manner, but simply to include enough data to demonstrate that there are 
potential impacts. It will be found in many cases that a plant produces both types 
of impacts (economic and environmental).

Indicate whether the species has a history of behaving as a weed with economic 
and / or environmental impacts. The potential for economic impact is evaluated 
primarily on the basis of documented impacts in other regions of the world where 
the plant is present.

In the case of weeds of agricultural importance in other parts of the world, there 
will usually be multiple indications of their importance. These could include their 
inclusion in official lists of regulated, noxious weeds, etc., the existence of bulletins 
or information leaflets on how to control them; the existence of research works 
on their impacts or control methods, their appearance on herbicide labels; etc.

Research on weeds is published in journals such as Weed Science, Weed Technology, 
Weed Research, Canadian Journal of Plant Science, Invasive Plant Science and Management, 
Weed Biology and Management, Crop Protection, Crop Science, Plant Protection Quarterly, 
Pakistan Journal of Weed Science, Indian Journal of Weed Science2

In the case of environmental impacts, invasive plants, or weeds of natural areas, 
much information is available in databases such as CABI Invasive Species Compendium, 
Global Invasive Species Database and environmental NGOs such as the California 
Invasive Plant Council3.

If specific documentation of the impacts of a plant cannot be found, information 
about its characteristics or related species can be used to estimate its possible 
economic and environmental impacts.

2 Other articles on invasive plants can be found in Biological Invasions, Diversity and 
Distributions, Aquatic Invasions, Management of Biological Invasions, NeoBiota, Plant Ecology, and 
Journal of Ecology
3  These references can be consulted: CABI Invasive Species Compendium https://www.cabi.
org/isc/, Global Invasive Species Database http://www.iucngisd.org/gisd/ and California Invasive 
Plant Council http://www.cal-ipc.org/..

https://www.cabi.org/isc/
https://www.cabi.org/isc/
http://www.iucngisd.org/gisd/
http://www.cal-ipc.org/
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Indicate whether the species has characteristics that indicate that it could behave 
as a weed, such as: relationship with known weeds, profuse production of viable 
seeds, adaptation to disturbed places or a wide range of habitats, rapid or aggres-
sive growth, climbing or vine growth form, etc.

The use of data on the characteristics of the plant, or information on related spe-
cies, instead of documented impacts of the species itself, implies a greater degree 
of uncertainty in the conclusions.

 2.1.5. CONCLUSION OF  
CATEGORIZATION

Based on the information gathered for the previous sections, indicate whether the 
species meets the requirements to be considered as a quarantine pest:

(a) Absent from the PRA area, or present in the PRA area, but not widely 
distributed

and

(b) Has the potential to cause economic or environmental impacts on plants 
in the PRA area

If the species does not have the potential to meet the definition of a quarantine 
pest, the analysis stops here, otherwise, the PRA continues.

 2.2. INFORMATION ABOUT THE PLANT
This section documents the information that will be used to evaluate the potential 
of the plant to establish and disperse in the PRA area, and the impacts that this may 
have. To comply with the transparency requirements under the IPPC, it is important 
that any prediction of the behavior of a plant as a pest is based on documented 
information about its biology, distribution, and environmental requirements, and 
its interactions with other species.

 2.2.1.GEOGRAPHIC DISTRIBUTION  
OF THE PLANT

List all countries, in alphabetical order, where there are confirmed records of oc-
currence of the plant, grouped by continent, and divided into:

• Native distribution: Areas in which the plant grows spontaneously without 
having been introduced by human activities.

• Naturalized distribution: Areas in which the plant grows and reproduces 
outside cultivation, but as a result of its introduction, intentionally or not, by 
human activities.

• Cultivated distribution: Areas in which the plant is cultivated, for example, 
as an agricultural, horticultural or silvicultural crop, or in botanical or private 
gardens, without having escaped or naturalized.

It is useful to prepare a map of the world distribution of the plant, indicating where 
possible the native, naturalized, and cultivation zones. The naturalized distribution 
can be difficult to define exactly. In some cases there is controversy about the sta-
tus of a plant species as native or exotic in part of its distribution. There may also 
be isolated or historical records of plants found outside their normal distribution, 
without confirmation that they are reproducing. These records can be described in 
the literature as “casual”, “occasional”, “ephemeral”, “waif”, “adventive” or “vagrant”. 
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The text used in this section should comment on the criteria used to include or 
exclude such records.

The sources of information for the distribution vary depending on the species. Some 
useful sources are indicated in the attached document in the section “Global or 
regional distribution”. The GBIF4 database aggregates specimen data from a large 
number of museums and herbaria worldwide. These data can be downloaded 
with their geographic coordinates and a lot of additional information. It must be 
taken into account that the coverage in GBIF is very unequal among countries, 
and that it is not always easy to distinguish between native, naturalized and under 
cultivation occurrences.

Maps can be drawn by hand, or they can be generated using GIS (geographic 
information systems) software if the capacity exists. For NPPOs that do not have 
access to institutional GIS capacity, there are low-cost options such as Manifold 
or free such as SimplMappr5.

 2.2.2. BIOLOGY OF THE PLANT

 2.2.2.1. Morphology

In relation to growth habits indicate if it is: herbaceous/woody, herb, shrub, tree, 
vine; in the case of aquatic plants indicate submerged, emerged, floating.

About the size of the plant, it will be documented:

• Form and arrangement of stems, roots, leaves, 

• Inflorescences, 

• Flowers and fruits. 

• Branching pattern. 

• Presence of spines, trichomes, glands, or other type of vestiture6. 

• Presence of bulbs, tubers, corms, rhizomes or other subterranean organs.

The morphological description can be based on floras or other published sources. 
If it is necessary to translate descriptions from other languages, the Wikipedia 
article “Terminología descriptiva de las plantas”7 is a good guide to the Spanish 
vocabulary of plant morphology.

 2.2.2.2. Life cycle

In this section it will be established: duration (annual, biannual, perennial), method of 
surviving seasons or periods of adverse conditions (cold, heat, drought, flood), type 
of reproduction or multiplication (by seeds, spores, and/or vegetative propagation), 
initial growth rate, time required to reach reproductive maturity and longevity.

In the same way will be indicated the reproductive strategies: quantity and viability 
of propagules produced, reproduction frequency, dormancy, persistence in seed 
bank.

4  www.gbif.org
5  Manifold® http://www.manifold.net/ and SimplMappr http://www.simplemappr.net/. 
6  Vestiture: covering; the type of hairiness, scaliness or other covering commonly found on 
the external parts of plants
7  <https://es.wikipedia.org/wiki/Terminolog%C3%ADa_descriptiva_de_las_plantas>

http://www.gbif.org
http://www.manifold.net/
http://www.simplemappr.net/
https://es.wikipedia.org/wiki/Terminolog%C3%ADa_descriptiva_de_las_plantas
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The ability of seeds to persist in the soil can make control more difficult because 
not all seeds germinate at the same time and it may be necessary to apply control 
measures over a long period.

It should be noted the type of pollination (by insects, other animals, water, or 
wind), dependence on specialized pollinators and ability to cross or self-fertilize.

 2.2.2.3. Dispersal

Adaptations for dispersal: for example, by wind, water, internal or external trans-
port by animals, or explosive dehiscence8.

In this section it is sufficient to mention morphological adaptations for dispersal, 
such as the presence of a feathery pappus9 on the seeds that facilitates dispersal by 
wind, or fleshy, sweet fruits that attract birds to eat them. Actual data on dispersal 
will be considered under natural dispersal pathways, see (2.3.1.3).

 2.2.2.4. Habitat and environmental 
factors affecting the plant

The effect of environmental factors on the plant can be based on published exper-
imental studies, if these exist. These could include experiments in which the plant 
is grown under different conditions of soil pH, nutrient levels, shade, temperature 
regimes, etc. In the absence of such studies, the environmental requirements of 
the plant have to be deduced from the conditions in which it naturally grows.

Consider:

• Habitats or plant communities in which it typically occurs (grasslands, forest, 
scrub, riparian areas, wetlands, cultivated fields, urban or disturbed areas, etc.).

• Required or optimal conditions of temperature, precipitation, humidity, shade. 
Tolerance to extremes of cold, heat, drought.

• Required or optimal soil conditions (texture, pH, drainage, humidity, organic 
material, nutrients, etc.).

• Biotic factors (dependence on specialized pollinators, specialized dispersal 
vectors, mycorrhizae, nitrogen fixing rhizobia, etc.). In the case of plants that 
depend on mutualistic microorganisms such as mycorrhizae or rhizobia, it 
is necessary to consider the possibility that these organisms may be intro-
duced simultaneously with the plant or that they may already be present in 
the PRA area.

• Requirements for seed germination (soil cover depth, photoperiod, humidity, 
need for a cold period, etc.)

• Tolerance to natural and anthropogenic disturbances

• In the case of aquatic plants, required or optimal hydrological conditions 
(depth and speed of water flow, temperature, pH, salinity, nutrients, turbidity, 
substrate, etc.)

• In the case of parasitic plants, the presence of suitable host plants.

8  Dehiscence: the process by which a fruit opens to release its seeds when ripe
9  Pappus: the tuft of hairs, scales, bristles, etc., longer or shorter, on the apex of some seeds, 
especially in the Asteraceae.
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 2.2.2.5. Climatic adaptation

Climatic conditions are one of the most important factors that determine the 
potential distribution of plants. In the absence of experimental studies on the 
influence of climatic factors, or to supplement them, climatic requirements can 
be estimated based on the geographical distribution of the plant. Two climatic 
classifications that can be used for this purpose are the modified Köppen-Geiger 
system and the NAPPFAST system of cold hardiness zones (see citations and 
maps in the Annex).

The Köppen-Geiger system takes into account temperature, precipitation and 
seasonality. The climates are divided into four primary groups: equatorial (A), arid 
(B), warm temperate (C), snow (D), and polar (E). These in turn are subdivided into 
subgroups depending on criteria of temperature, precipitation and seasonality. 
In groups B, C and D a third level of subdivision is applied depending on the tem-
perature, resulting in a total of 31 different climates, of which 22 are represented 
in the member countries of COSAVE.

The NAPPFAST system is a worldwide extension of the USDA system of cold hardi-
ness zones. It consists of 13 zones defined solely on the basis of minimum winter 
temperatures, zone 1 being the coldest and 13 the warmest.

For both systems, climatically suitable zones for a plant can be estimated by su-
perimposing the map of the world distribution of the plant prepared in section 
2.2.1 on the maps of climatic zones and noting the zones that fall within the known 
distribution of the plant.

 2.2.2.6. Methods of control

Summarize existing control methods in use (chemical, cultural, biological, etc.), 
their cost and level of efficacy.

Indicate if there are biotypes of the plant resistant to herbicides are reported 
worldwide, especially in the country of origin

If there are no feasible or economically viable control measures, this tends to aggra-
vate the impact of the plant and therefore implies a greater degree of consequences.

 2.3. RISK EVALUATION
Each of the elements of risk (probabilities of entry, establishment and spread, 
and potential economic and environmental consequences) will be classified as 
insignificant, low, medium or high. For each element, a degree of uncertainty will 
also be assigned, using the same scale, depending on the reliability and relevance 
of the information sources available for the element.

 2.3.1. PROBABILITY OF INTRODUCTION  
AND SPREAD

 2.3.1.1. Probability of entry

List the potential entry pathways of the plant that could take it from its current 
distribution to the PRA area. Indicate the probability of entry for each pathway as 
(insignificant, low, medium, high), and the degree of uncertainty associated with 
this probability (insignificant, low, medium, high).
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In the case of proposals for the intentional introduction of plants for planting, or 
for new findings of a plant within the PRA area, the probability of entry will au-
tomatically be considered as high. However, if other possible routes of entry are 
identified, these should be listed so that appropriate mitigation measures can be 
recommended. If there have been previous interceptions of the species, indicate 
the pathway in which it was intercepted.

In the case of intentional introduction of plants for planting, it can also be assumed 
that they will be introduced in an area with suitable climatic and environmental 
conditions by their establishment, or at least that will be the intention of those 
responsible for the introduction.

In the case of introductions for other purposes or unintentional introductions, 
the probability that the plant is transferred from its initial point of entry (such as 
a sea or airport) to an appropriate site for its establishment must be evaluated.

Possible routes of entry include:

• Natural spread: evidence of dispersal by wind, water, external or internal 
transport by animals. Indicate if there are documented cases of dispersal of 
the species by this means, or if the possibility of the pathway is based solely 
on biological features of the plant. For example, we can have a study that 
indicates that viable seeds of species X were found in the excrement of birds 
that had fed on the fruits of the plant. In another case we can only point out 
that the plant has sweet red fruits, apparently attractive to birds, but that 
there are no studies that specifically document their consumption.

• Unintentional introduction: as a contaminant in imported agricultural 
products such as seeds, hay, straw, animals; in other products such as wood 
packaging, firewood, nursery plants, substrate10, food; in vehicles, boats, 
machinery; in clothing, footwear or other personal belongings; etc. Indicate if 
there are documented cases of dispersal by this means, such as interception 
in phytosanitary inspections, or research studies on seeds found attached 
to vehicles. Indicate the manner of association with the pathway, the proba-
bility of survival in transport and storage, and the probability of survival of 
management practices applied to the product, as appropriate.

• Intentional introduction as plants for planting: imports for planting as 
agricultural, horticultural or silvicultural crops, in parks, gardens or urban 
areas, for the improvement of natural landscapes, erosion control, water 
purification, soil remediation, etc.

• Importation of viable plant material for use as food, decoration, manufacture 
of handicrafts, considering the intended use of the material and its disposal.

10  Fiber, peat, etc.
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If there are multiple potential entry pathways, a table can be prepared indicating 
the probability of each one, together with the associated degree of uncertainty, 
such as:

Entry pathway Probability Uncertainty

	1.	Description	of	pathway	1 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

2.	Description	of	pathway	2 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

3. idem

Definition of the probability categories:

• Negligible: the probability of entry is extremely low given the association with 
the pathway and the probability of survival in transit.

• Low: the probability of entry is low but clearly possible

• Medium: entry is probable.

• High: entry is very probable or certain.

 2.3.1.2. Probability of establishment

Identify the areas in danger within the PRA area with appropriate climatic and envi-
ronmental conditions for the plant based on the information in 2.2.2.4 and 2.2.2.5

The modified Köppen-Geiger classification (Kottek et al., 2006; Peel et al., 2007), and 
the NAPPFAST system of cold hardiness zones (Magarey et al., 2008) can be used 
to estimate the climatic suitability of the PRA area for the plant under evaluation.

Using the world distribution map of the plant, the Köppen-Geiger climatic zones 
and the NAPPFAST zones included in its distribution are identified. The portions 
of the PRA area that fall within the same Köppen-Geiger and NAPPFAST zones can 
be considered as climatically suitable for the plant, and therefore as endangered 
areas. Tables 1 and 2 (ANNEX 1) indicate the percentage of the territory of each 
COSAVE country corresponding to each of the Köppen-Geiger and NAPPFAST 
zones, respectively.

In some cases the use of artificial irrigation in arid zones can modify the natural 
climate, allowing the establishment of plants that would not be able to survive 
in the absence of irrigation. If there are irrigation zones within the PRA area, this 
factor must be taken into account. A possible way to do this would be to modify 
the Köppen-Geiger classification for irrigation areas towards a more humid climate 
or more uniform precipitation. For example, an irrigation zone within the Aw zone 
(equatorial savannah with dry winter) could be considered as Af (equatorial rainfor-
est, fully humid), or one that is in the BWh zone (hot desert) could be considered 
as BSh (hot steppe).

Within these areas information about soils, vegetation, crops, land use, etc., can 
be used to define more precisely the potentially endangered habitats.

To identify the endangered areas within the PRA area it will be preferable to have 
available the most detailed information possible on the climate, soil, vegetation, 
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hydrology, etc. conditions of the ARP area. For example, if a plant prefers shade 
habitats and low pH soils, we could conclude that coniferous forests are the most 
vulnerable areas. A map of vegetation types will help us identify these areas. The 
availability of such information will vary between countries. Some examples of 
this type of information are:

• Martínez-Tilleria, K., Núñez-Ávila, M., León, C. A., Pliscoff, P., Squeo, F.A., 
Armesto, J.J.  2017. A framework for the classification of Chilean terrestrial 
ecosystems as a tool for achieving global conservation targets. Biodiversity 
and Conservation 26: 2857-2876.

• Araujo, N., Müller, R., Nowicki, C. e Ibisch, P. 2010. Map of “Unidades ecoló-
gicas de Bolivia” in Prioridades de Conservación de la Biodiversidad en Bolivia. 
National Protected Areas Service of Bolivia.

• Cabrera, A.L. 1976. Regiones fitogeográficas argentinas. Acme, Buenos Aires. 
85 pp. In: Kugler WF (Ed) Enciclopedia argentina de agricultura y jardinería. Tome 
2. Acme. Buenos Aires, Argentina. Fascicle 1. pp. 1-85. 

The global classification of WWF ecoregions can also be used:

• Olson, D.M. Dinerstein, E., Wikramanayake, E. D., Burgess, N., Powell, G. V. N., 
Underwood, E. C., D’Amico, J. A., Itoua, I., Strand, H. E., Morrison, J. C., Loucks, 
C. J., Allnutt, T. F., Ricketts, T.H., Kura, Y., Lamoreux, J.F., Wettengel, W. W., 
Hedao, P., y Kassem, K. R.  2001. Terrestrial Ecoregions of the World: A New 
Map of Life on Earth: A new global map of terrestrial ecoregions provides an 
innovative tool for conserving biodiversity BioScience 51: 933-938.

Data for this classification are available online and were used for the “ecoregions” 
SimpleMappr layer11.

Based on the proportion of the PRA area with suitable climatic and environmen-
tal conditions for the plant, the probability of establishment will be estimated as 
negligible, low, medium, or high. The equivalence between the percentage of the 
territory with suitable conditions and the probability of establishment depends 
on the fact that environmental conditions are not uniform over the entire area. If 
only a small fraction of the PRA area has suitable conditions for the plant, we can 
say that the probability of establishment is low. As the fraction of the area with 
suitable conditions increases, the probability of establishment also increases. This 
equivalence is illustrated schematically in Figure 1.

On the left, example of a hypothetical plant that finds conditions suitable in only 
1% of the area of ARP. On the right, another species that finds conditions suitable 
in 50% of the area. The probabilities of establishment for these cases are evaluated 
as 1% and 50% respectively.

Each COSAVE member country will have to define ranges to rate the probability of 
establishment, depending on its conditions and circumstances. To give an example, 
the ranges could be defined as follows:

• Negligible: able to establish in 0 – 1% of the area of the PRA area.

• Low: able to establish in 1 – 5% of the area of the PRA area.

11  Data for this classification are available at https://www.worldwildlife.org/publications/
terrestrial-ecoregions-of-the-world and were used for the “ecoregions” layer at http://www.
simplemappr.net/

https://www.worldwildlife.org/publications/terrestrial-ecoregions-of-the-world
https://www.worldwildlife.org/publications/terrestrial-ecoregions-of-the-world
http://www.simplemappr.net/
http://www.simplemappr.net/
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• Medium: able to establish in 5 – 25% of the area of the PRA area.

• High: able to establish in 25 – 100% of the area of the PRA area.

 2.3.1.3. Probability of spread

Plants capable of rapid dispersal can expand their range within a short period of 
time after their initial establishment. This makes it more difficult to eradicate, con-
trol, or contain them in a limited area. Therefore, dispersal is a factor that tends 
to increase the potential impacts of the plant.

Identify the dispersal pathways within the PRA area that could lead the plant from its 
initial establishment site to other endangered areas. These routes can be the same 
identified for the introduction (2.3.1.1) but others can also operate more locally.

Natural spread

Dispersal by wind, water, external or internal transport by animals. Even in cases 
where the natural dispersal of a plant does not represent a significant risk for its 
entry into the PRA area, due to the distances or natural barriers between its exist-
ing distribution and the PRA area, it may be important for the spread of the plant 
within the PRA area once established.

Unintentional spread

This includes the movement of the plant and/or its propagules within the PRA area 
by contamination of vehicles, agricultural products, construction material, clothing 
and personal belongings, etc.

Intentional spread

This includes the intentional movement of the plant with the motive of planting it 
or using it in other places within the ARP area, for example, as a crop, ornamental 
or medicinal plant, aquarium plant, etc.

The probability of spread is classified as negligible, low, medium or high according 
to the following criteria:

Figure 1.	Schematic	explanation	of	the	equivalence	between	the	proportion	of	the	PRA	area	with	suitable	conditions	and	the	
probability	of	establishment.	On	the	left,	example	of	a	hypothetical	plant	that	finds	conditions	suitable	in	only	1%	of	the	area	
of	ARP.	On	the	right,	another	species	that	finds	conditions	suitable	in	50%	of	the	area.	The	probabilities	of	establishment	for	
these	cases	are	evaluated	as	1%	and	50%	respectively.
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• Negligible: the plant has no potential to spread within the ARP area (for 
example, it does not produce viable propagules and there is no motive for 
intentional spread).

• Low: the plant has some but limited potential for local spread (e.g., low 
production of propagules without mechanisms for long distance dispersal).

• Medium: the plant has considerable potential for spread within the ARP area 
(e.g., high reproduction rate or propagules with effective dispersal mechanisms).

• High: the plant has the potential to rapidly spread throughout its potential 
range in the ARP area (e.g., high reproduction rate and propagules with 
effective dispersal mechanisms).

The pathways of spread can be summarized with a table similar to the one devel-
oped for the entry pathways, as follows:

Pathway of spread Probability Uncertainty

1.	Description	of	pathway	1 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

2.	Description	of	pathway	2 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

3. Idem

Overall probability of spread (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

When there are multiple potential pathways of spread, the overall probability of 
spread will normally be that of the most probable pathway. However, if there are 
more than three potential pathways rated as “low”, the overall probability could be 
raised to “medium”, and if there are more than three potential pathways rated as 
“medium”, the overall probability could be raised to “high”. The uncertainty level 
of the overall probability will in general be that which corresponds to the most 
probable pathway.

 2.3.2. CONCLUSION ON THE PROBABILITY 
OF ESTABLISHMENT AND SPREAD

To rate the overall probability of establishment and spread, the probabilities and 
uncertainties of establishment and spread are combined according to the method 
specified in Annex 2.

 2.3.3. EVALUATION OF POTENTIAL 
ECONOMIC AND ENVIRONMENTAL 
CONSEQUENCES

Plants as pests may have a variety of economic consequences, including yield losses 
in agriculture, horticulture and forestry; reduction of recreational value; or reduction 
of biodiversity and negative effects on other parts of the ecosystem.

Assessment of economic consequences of plants as pests may be inherently difficult 
because they may have broad agricultural, environmental and social consequences 
that may be non-specific, not readily apparent or not easily quantified (e.g. changes 
in the soil’s nutrient profile).
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It is important to consider the potential long-term economic consequences for the 
entire PRA area, including where the plants are intended to grow. The most reliable 
predictor of potential economic consequences is evidence of consequences else-
where, particularly in areas with similar habitats. However, in some cases, plants 
have never been moved out of their native ranges and therefore may not have had 
an opportunity to express any potential consequences. In the absence of evidence 
of economic consequences elsewhere, consideration may be given to whether or 
not the plant possesses intrinsic characteristics that predict pest potential. For 
additional guidance for the analysis of the potential economic and environmental 
consequences, it is recommended to refer to the document “Guidelines for assess 
economic effects and the non-commercial and environmental consequences of 
the entry of pests”12  

 2.3.3.1. Economic effects

Effects on crop yield or quality

The following list provides examples of the effects to be considered, but is not 
exhaustive:

• Crop yield losses due to competition for light, nutrients, or water, or the 
effects of allelopathy or parasitism

• Impacts on product quality (for example, contamination of grain with weed 
seeds)

• Effects of pests or diseases hosted by the plant (for example, rusts or aphids 
that are pests of crops and that use the plant as an alternate host)

• Reduction of pasture quality due to displacement of desirable forage 
species.

• Hybridization with crop species that introduces undesirable characteristics 
to these (in the case of crops that are close relatives of weed species such as 
carrots or sugar beet)

Effects on costs of production 

• Cost of control measures (herbicides, manual weeding, tillage, etc.)

• Impacts on machinery or infrastructure (for example, difficulties in harvesting 
caused by climbing weeds that become entangled in machinery, additional 
maintenance costs of irrigation canals blocked by aquatic weeds).

• Effects on the health of agricultural workers (allergies, toxicity).

• Commercial effects

• Loss of access to markets, rejection of exports due to contamination with 
seeds of quarantine weeds 

Social effects

• Impacts on populations of plant species of cultural or aesthetic importance.

• Effects on the valuation of properties or real estate.

12  IICA, COSAVE y STDF (2018) “Guidelines for assess economic effects and the non-
commercial and environmental consequences of the entry of pests” G. Schrader (Author); L. 
Fonalleras y F. Sanz (Eds.). 
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• Impacts on other industries such as fishing, tourism, or energy, or damage 
to urban infrastructure.

 2.3.3.2. Environmental effects

Effects on plant species

• Impact on populations or biodiversity of native plants, keystone species and/
or species in danger of extinction by reduction, displacement or elimination.

• Effects on the genetic resources of native species through hybridization.

• Effects on pollinators of native plant species.

• Effects of pests or diseases hosted by the plant on native plant species.

Effects on ecological systems or processes

• Effects on water resources (for example, depletion of water tables, reduction 
in the flow of rivers or streams).

• Effects on soil quality or nutrient status (e.g., increased nitrogen levels by 
nitrogen-fixing species, erosion).

• Changes in the frequency or intensity of fires.

• Physical modification of habitats (for example, conversion of grasslands into 
forests).

• Environmental impacts of control measures necessary for the management 
of the plant (for example, impact on native biodiversity of herbicides applied 
for control of the plant).

 2.3.3.3. Non-phytosanitary effects

In some cases it is likely that information about non-phytosanitary impacts of the 
plant will be found. These could include impacts on animal or human health, or on 
animal species in danger of extinction. These impacts can not be used exclusively 
to justify phytosanitary measures, but must be documented in the analysis, and 
should be communicated to the agencies or agencies responsible for the sectors 
affected so that they may take the necessary measures (see ISPM 11 section 2.3.1).

 2.3.4. CONCLUSIONS ON POTENTIAL 
ECONOMIC AND ENVIRONMENTAL 
CONSEQUENCES

Summarizing all the potential consequences identified, the risk analyst will have 
to use his or her judgment to reach a final rating of these as negligible / low / 
medium / high.

It does not seem possible to give a formula or recipe for this conclusion, given 
the wide variety of possible impacts and the variation in the level of uncertainty 
that may exist for the different impacts. In general, if one or several impacts rated 
as high, with a high degree of certainty, have been identified, an overall rating of 
“high” would be justified. If only negligible consequences are identified, the final 
grade would be “negligible”. Between these two extremes the analyst must use 
his or her judgment.
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This section could be presented in the form of a table indicating the type and severity 
of damage, the source of information and the corresponding level of uncertainty

 2.4. SUMMARY OF THE POTENTIAL RISK 
OF THE PLANT
The risk of the plant is summarized by means of a table that presents the ratings 
of the probabilities of entry (by each pathway), establishment and spread, and the 
potential economic and environmental consequences, with their corresponding 
degrees of uncertainty. This table should be accompanied by a summary that briefly 
explains each of the assigned ratings, as a way to justify or explain the final result.

Generally the plant will be classified as a quarantine pest if:

• there exists at least one entry pathway rated as medium or high probability, and

• the overall probability of establishment and dispersal is medium or high, and

• the potential economic and environmental consequences are rated as me-
dium or high.

However, this criterion should not be applied mechanically. Rather, the risk analyst 
should use his or her judgment in each case to decide if the information available 
on the species justifies its classification as a quarantine pest. For instance, there 
could be cases in which the potential consequences are so severe and well docu-
mented that classification as a quarantine pest is warranted, even if the probability 
of entry is rated as low.

Risk	rating Uncertainty

Probabilities of entry

 1. By pathway 1 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

 2. By pathway 2 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

 3. Idem (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

Probabilities of establishment and spread

 Probability of establishment (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

 Probability of spread (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

Overall probability of establishment and spread (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

Consequences

Potential	economic	and	environmental	
consequences

(negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

In	the	event	that	as	a	result	of	the	ARP	it	is	determined	that	the	plant	should	be	considered	
a	quarantine	pest,	it	should	be	added	to	the	list	of	national	quarantine	pests.



24Guidelines of procedures for risk assessment of plants as pests (weeds)

3. STAGE III: PEST  
RISK MANAGEMENT 

Risk management includes the identification of phytosanitary measures that, alone 
or in combination, reduce the perceived risk and select the most appropriate options.

In the case of PRA initiated by an import application for a plant, if the risk is de-
termined to be unacceptable, the main risk management measure would be the 
prohibition of the import. In the case of unintentional introductions, there would 
be options for inspection of the pathways of entry identified for the plant, official 
inspection of the crop, or areas free of the plant in the exporting country. The entry 
and spread pathway tables developed in sections 2.3.1.1 and 2.3.1.3 will help to 
identify the most appropriate management measures for each pathway.

The risk management options are translated into phytosanitary measures such as 
those provided by way of example below:

1. Options for consignments:

• inspection for freedom from the weed

2. Options with respect to the area, place or site of 
production or crop:

• Place of production, site of production or field inspected and found free from 
the weed

• Pest (weed) free areas

• Cultivation under protected conditions or in vitro

3. Options within the importing country

• Post-entry quarantine

• Cultivation under controlled conditions

• requirements for growing plants under confinement

• requirements for harvesting plants at a certain stage or specified time to 
prevent opportunities for reproduction

• restriction of plants to particular locations, such as those that are marginally 
suitable

• restriction of import to specified cultivars or clones

• restrictions on the disposal of excess or waste plant material

• other restrictions on planting, growing, sale, holding, transport or disposal

• considering the use of codes of conduct for sale, holding, transport, planting 
or disposal, for example, in the form of internal rules or guidelines within 
the plant industry to refrain from or restrict the selling of particular plants 
for specific intended uses.



25 Guidelines of procedures for risk assessment of plants as pests (weeds)

4. Other options

• Risk mitigation system

• Monitoring in the PRA area

• Treatment of agricultural machinery

• Heat treatment for substrates

In order to evaluate the measures established in the PRA, feedback between the 
analyst and the inspector is suggested.
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4. ASPECTS COMMON  
TO ALL PRA STAGES

 4.1. UNCERTAINTY
Uncertainty can be defined as the lack of certain and clear knowledge about an 
issue or relevant aspect in the PRA. Uncertainties must be identified especially as 
they increase the level of risk. In the framework of transparency, it must also be 
explained how and in what aspects expert judgment has been used.

Some uncertainties may arise from:

• Natural variability within pest populations.

• The need to deduce or formulate hypotheses, appropriate to a PRA, based 
on scientific studies conducted with objectives different from those required 
for a PRA.

• Scientific information with: 

 - Incomplete data

 - Contradictory or inconsistent data

 - Imprecision or variability of the data

 - Methodological flaws

 - Subjective judgments

 - Lack of knowledge.
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The following table proposes definitions and examples to describe the levels of 
uncertainty of the different elements of risk (probabilities of entry, establishment 
and spread, and economic and environmental effects):

Uncertainty	
rating Interpretation Examples	to	justify	the	uncertainty	rating

Negligible

There	is	very	little	doubt	
about	the	rating.	It	is	
very	unlikely	that	the	
rating	will	be	altered	
in	case	of	finding	
additional or better 
information.

• All	evidence	related	to	the	risk	element	comes	from	primary	
sources	(for	example,	original	research	articles	published	in	
peer-reviewed	journals,	a	survey	carried	out	by	an	NPPO	with	
approved	methodology,	an	import	application,	etc.).

• The	information	obtained	from	various	sources	is	consistent	
and	consistent.

• The	rating	is	based	on	specific	data	about	the	area	or	the	
species.

• The	species	is	very	well	studied	or	known.

• The	information	was	received	from	a	recognized	expert.

Low

There	is	little	doubt	
about	the	rating.	
Obtaining	additional	or	
better information will 
probably	not	change	
the	rating.

• The	evidence	related	to	the	risk	element	comes	from	a	
combination	of	primary	and	secondary	sources	(for	example,	
books,	review	articles,	websites	associated	with	universities	
or	recognized	scientific	societies,	surveys	of	pests	whose	
methodology	is	uncertain	or	unknown,	etc.).

• The	information	available	is	clear	and	any	controversy	that	
has	existed	in	the	past	has	been	resolved.

• The	risk	rating	is	based	on	data	specific	to	the	area	or	species.

• The	species	is	well	studied	and	the	lack	of	evidence	suggests	
that the element is not relevant.

Medium

There	are	some	doubts	
about	the	rating.	
Obtaining	additional	or	
better information may 
change	the	risk	rating.

• The	evidence	related	to	the	risk	element	comes	from	
secondary	sources	of	moderate	or	low	quality	(for	example,	
gardening	websites,	local	or	little-known	journals,	old	
agricultural	bulletins,	unreviewed	sources,	etc.).

• The	information	available	is	ambiguous	or	contradictory	in	
some	aspects.

• The	risk	rating	is	based	on	examples	of	other	species	of	the	
same	genus.

• The	species	is	moderately	well	studied	and	the	lack	of	
evidence	suggests	that	the	element	is	not	relevant.

High

There	are	significant	
doubts	about	the	rating.	
Reliable information is 
scarce	or	absent.	The	
rating	could	change	
significantly	as	a	result	
of	obtaining	additional	
information.

• There	is	no	direct	evidence	on	the	risk	element	and	the	
available	sources	are	of	low	quality.

• Most	of	the	available	information	is	ambiguous	or	
contradictory.

• The	risk	classification	is	based	on	examples	of	other	species	
from the same family.

• The	species	is	little	studied	or	known.
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 4.2. DOCUMENTATION
For each particular analysis, the entire process from initiation to pest risk manage-
ment should be sufficiently documented so that the sources of the information 
and the rationale for management decisions can be clearly demonstrated.

All the information mentioned in the document must be supported by bibliograph-
ical references, citing the author and year. The complete list of references must 
be provided at the end of the document (in the case of websites, report the date 
of consultation).

It is suggested to indicate the sources cited and, separately, those sources which 
were consulted although they did not provide information for the analysis

 4.3. COMMUNICATION
Risk communication may be of special importance in relation to plants considered 
as pests, since some stakeholders may perceive plants intentionally introduced for 
planting as purely beneficial, without appreciating their possible negative impacts.

Risk communication may include, for example:

• consultation with importers, research institutions and other governmental 
and non-governmental organizations (for example, environmental protection 
agencies, park services, nurseries, landscapers) in order to exchange infor-
mation on plants considered potential pests

• publication of lists of plants considered as quarantine pests

• labeling of commercially marketed plants (for example, explaining the pest risk 
that plants may present and under what conditions the pest risk may occur).

The phytosanitary measures obtained as a result of the PRA should be communi-
cated to the exporting country and to the international community before entering 
into force, through existing institutional channels.

Once the measures are communicated, a response should be provided as soon 
as possible to any queries or observations received, explaining the rationale for 
their acceptance or rejection.
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Table 1. Percentage	of	the	territory	of	each	COSAVE	member	country	corresponding	to	each	of	the	climatic	zones	of	the	
Köppen-Geiger	system13

Argentina Bolivia Brazil Chile Paraguay Peru Uruguay

Af Equatorial	rainforest,	fully	humid 2.24 16.07 0.69 41.38

Am Equatorial	monsoon 13.39 20.48 4.94 9.62

As Equatorial	savannah	with	dry	
summer 2.56

Aw Equatorial	savannah	with	dry	winter 46.43 46.06 37.00 4.98

BSh Steppe	climate,	hot 7.13 6.62 5.76 18.26 1.67

BSk Steppe	climate,	cold 25.02 8.98 3.05 1.95

BWh Desert	climate,	hot 2.08 0.02 <0.01 0.67 7.73

BWk Desert	climate,	cold 6.06 5.52 25.52 4.08

Cfa Warm	temperate,	fully	humid,	hot	
summer 23.76 0.52 6.89 36.21 99.17

Cfb Warm	temperate,	fully	humid,	warm	
summer 4.36 1.85 0.82 11.23 6.48 0.83

Cfc Warm	temperate,	fully	humid,	cool	
summer	and	cold	winter 1.22 0.05 12.65 0.18

Csb Warm	temperate	with	dry,	warm	
summer	and	cold	winter 5.67 18.11

Csc Warm	temperate	with	dry,	cool	
summer	and	cold	winter 0.74 1.07

Cwa Warm	temperate	with	dry	winter,	
hot	summer 15.85 2.51 1.15 2.90

Cwb Warm	temperate	with	dry	winter,	
warm	summer 1.98 6.01 0.21 4.66

Cwc Warm	temperate	with	dry	winter,	cool	
summer	and	cold	winter 0.45 0.60 0.73

Dfb Snow	climate,	fully	humid,	warm	
summer <0.01

Dfc Snow	climate,	fully	humid,	cool	
summer	and	cold	winter 0.02

Dsc Snow	climate	with	dry,	cool	summer	
and	cold	winter 0.07 0.02

Dwb Snow	climate	with	dry	winter,	warm	
summer 0.01

Dwc Snow	climate	with	cool	summer	and	
cold,	dry	winter 0.02

EF Polar	climate 0.01 0.02 0.01

ET Tundra	climate 5.55 5.25 27.64 16.51

13  Calculated using the March 2017 updated version with data from 1986-2010 and with a resolution of 5 minutes, according 
to Kottek, M. and F. Rubel. 2017. World Maps of Köppen-Geiger Climate Classification. Accessed online January 10 2018. http://
koeppen-geiger.vu-wien.ac.at/present.htm.

ANNEX 1: CLIMATIC TABLES

http://koeppen-geiger.vu-wien.ac.at/present.htm
http://koeppen-geiger.vu-wien.ac.at/present.htm
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Table 2. Percentage	of	the	territory	of	each	COSAVE	member	country	corresponding	to	each	of	the	NAPPFAST	cold	hardiness	
zones14. 

NAPPFAST 
Zone

Mean	annual	
extreme	

minimum	
temperature	(°C)

Country

Argentina Bolivia Brazil Chile Paraguay Peru Uruguay

1 < -45.6 <0.01 0.00 0.00 0.00 0.00 0.00 0.00

2 -45.9	—	-40.0 0.01 0.00 0.00 0.02 0.00 0.00 0.00

3 -40.0	—	-34.4 0.07 0.00 0.00 0.01 0.00 0.00 0.00

4 -34.4	—	-28.9 0.67 0.00 0.00 0.25 0.00 0.00 0.00

5 -28.9	—	-23.3 2.09 0.15 0.00 1.07 0.00 0.00 0.00

6 -23.3	—	-17.8 4.22 1.70 0.00 4.78 0.00 0.93 0.00

7 -17.8	—	-12.2 7.45 9.74 0.00 11.47 0.00 5.31 0.00

8 -12.2	—	-6.7 17.25 12.07 0.07 16.17 0.00 7.87 0.00

9 -6.7	—	-1.1 46.69 10.64 3.69 26.29 4.46 9.35 80.22

10 	-1.1	—	4.4 21.55 15.11 8.43 21.67 95.46 8.91 18.74

11 4.4	—	10.0 0.00 38.51 18.52 14.30 0.08 19.59 1.03

12 10.0	—	15.6 0.00 12.08 44.55 3.93 0.00 42.89 0.00

13 > 15.6 0.00 0.00 24.73 0.04 0.00 5.14 0.00

14  Calculated with data courtesy of Dr. R. Magarey, see Magarey, R.D., D.M. Borchert and J.W. Schlegel. 2008. Global plant 
hardiness zones for phytosanitary risk analysis. Scientia Agricola 65: 54-59.
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ANNEX 2: METHOD OF COMBINING PROBABILITIES  
AND UNCERTAINTIES

To rate the overall risk of establishment and spread, each probability is convert-
ed into a numerical value (negligible = 0, low = 1, medium = 2, high = 3), and the 
numerical scores are multiplied as follows:

Probability of establishment and spread = Probability of entry × Probability of 
establishment x Probability of spread

This product is used to rate the overall probability of establishment and spread 
as follows:

Product	(probability	of	establishment	×	
probability of spread)

Overall	rating	for	probability	of	
establishment and spread

0 Negligible

1 – 3 Low

4 – 6 Medium

>6 High

Similarly, the uncertainty levels of the probabilities of establishment and spread are 
combined to arrive at an uncertainty score for the overall probability of establish-
ment and spread. As before, the levels of uncertainty are converted into numerical 
scores (negligible = 0, low = 1, medium = 2, high = 3). Unlike the probabilities, the 
uncertainties are added:

Uncertainty of the probability of establishment and spread = Uncertainty of the 
probability of establishment + Uncertainty of the probability of spread

This sum is used to rate the uncertainty of the overall probability of establishment 
and spread as follows:

Sum	of	uncertainty	scores	for	the	overall	
probability of establishment and spread

Overall	uncertainty	rating	for	the	
probability of establishment and spread

0 Negligible

1 Low

2 – 3 Medium

4 - 6 High
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ANNEX 3: RISK ANALYSIS TEMPLATE FOR 
PLANTS AS PESTS (WEEDS)

The template to develop the Risk Analysis for Plants as Pests (Weeds) will be 
modified, filling in the necessary information in each section, to produce the PRA 
document for a specific species.

In each section of the template, the temporary text in italics will be replaced by the 
corresponding information for the species that is object of the analysis.

(Cover page for PRA by pest)

RISK ANALYSIS FOR PLANTS AS PESTS (WEEDS)

FOR [GENUS AND SPECIES] [AUTHOR] [FAMILY] 

[Country], [Month, Year]

[NPPO]

[IMAGE OF THE OBJECT SPECIES OF THE PRA]

1. STAGE I: INITIATION

 1.1. INITIATION POINT FOR THE PEST 
RISK ANALYSIS 
Describe the way in which the need for a PRA for this plant was identified, as appropriate: 

 1.1.1. IDENTIFICATION OF A PLANT THAT 
MAY REQUIRE PHYTOSANITARY MEASURES

 1.1.2. REVIEW OR REVISION OF 
PHYTOSANITARY POLICIES AND PRIORITIES

 1.2. IDENTITY OF THE PLANT
• Accepted scientific name 

• Synonyms

• Common names

• Taxonomic position

 1.3. IDENTIFICATION OF THE PRA AREA
Indicate the PRA area.

 1.4. PRA HISTORY
Identify any PRA that has been performed by the NPPO itself or other bodies.
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 1.5. CONCLUSION OF STAGE I
Report the conclusion of this stage, summarizing the identity of the plant, the reason 
for the PRA and indicating the PRA area.

2. STAGE II. WEED RISK ASSESSMENT
 2.1. CATEGORIZATION

 2.1.1. PRESENCE OR ABSENCE OF  
THE PLANT IN THE PRA AREA
Indicate if the plant is present or absent in the PRA area.

 2.1.2. REGULATORY STATUS

 2.1.2.1. In the PRA area
Indicate the regulatory status of the plant in the PRA area.

 2.1.2.2. Worldwide
Indicate the regulatory status of the plant in other jurisdictions.

 2.1.3. POTENTIAL FOR ESTABLISHMENT  
AND SPREAD IN THE PRA AREA
Indicate whether suitable climatic and environmental conditions exist in the PRA area 
for the establishment and spread of the species

 2.1.4.  POTENTIAL FOR ECONOMIC OR 
ENVIRONMENTAL IMPACT
Indicate whether the species has a history of behaving as a weed with economic and / 
or environmental impacts.

 2.1.5. CONCLUSION OF CATEGORIZATION
Based on the information gathered for the previous sections, indicate whether the 
species meets the requirements to be considered as a quarantine pest:

 (c) Absent from the PRA area, or present in the PRA area, but not widely distributed

                   and

 (d) Has the potential to cause economic or environmental impacts on plants in 
the PRA area

If the species does not have the potential to meet the definition of a quarantine pest, 
the analysis stops here, otherwise, the PRA continues.

 2.2. INFORMATION ABOUT THE PLANT

 2.2.1. GEOGRAPHIC DISTRIBUTION  
OF THE PLANT
 Summarize the global distribution of the plant, considering:

• Native distribution
• Naturalized distribution
• Distribution under cultivation
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 2.2.2. BIOLOGY OF THE PLANT

 2.2.2.1. Morphology
Present a brief morphological description of the plant.

 2.2.2.2. Life cycle
Summarize the life cycle of the plant.

 2.2.2.3. Dispersal
Summarize the plant’s adaptations for dispersal.

 2.2.2.4. Habitat and environmental 
factors affecting the plant
Summarize the physical and biotic factors that affect the plant.

 2.2.2.5. Climatic adaptation
Summarize the climatic conditions required or optimal for the plant.

 2.2.2.6. Methods of control
Summarize existing and used control methods (chemical, cultural, biological, etc.), their 
cost and level of efficacy.

 2.3. RISK EVALUATION
Each of the elements of risk (probabilities of entry, establishment and spread, and 
potential economic and environmental consequences) will be classified as insignificant, 
low, medium or high. For each element, a degree of uncertainty will also be assigned, 
using the same scale, depending on the reliability and relevance of the information 
sources available for the element. 

 2.3.1. PROBABILITY OF INTRODUCTION  
AND SPREAD

 2.3.1.1. Probability of entry
List the potential pathways of entry for the plant that could take it from its current 
distribution to the PRA area. Indicate the probability of entry for each pathway as 
(insignificant, low, medium, high), and the degree of uncertainty associated with this 
probability (insignificant, low, medium, high).

If there are multiple potential pathways of entry, a table can be prepared indicating the 
probability of each one, together with the associated degree of uncertainty:

Entry pathway Probability Uncertainty

	1.	Description	of	pathway	1 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

2.	Description	of	pathway	2 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

3. idem



35 Guidelines of procedures for risk assessment of plants as pests (weeds)

 2.3.1.2. Probability of establishment

• Identify the areas in danger within the PRA area with appropriate climatic and 
environmental conditions for the plant based on the information in 2.2.2.4 
and 2.2.2.5

• Based on the proportion of the PRA area with suitable climatic and envi-
ronmental conditions for the plant, the probability of establishment will be 
estimated as negligible, low, medium, or high.

 2.3.1.3. Probability of spread

Identify the dispersal pathways within the PRA area that could lead the plant from its 
initial establishment site to other endangered areas., considering:

• Natural spread
• Unintentional spread
• Intentional spread

The probability of spread is classified as negligible, low, medium or high, with negligible, 
low, medium or high uncertainty.

The pathways of spread can be summarized with a table similar to the one developed 
for the entry pathways, as follows:

Pathway of spread Probability Uncertainty

1.	Description	of	pathway	1 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

2.	Description	of	pathway	2 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

3. Idem

Overall probability of spread (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

 2.3.2. CONCLUSION ON THE PROBABILITY 
OF ESTABLISHMENT AND SPREAD

The overall probability of establishment and spread is rated as (negligible, low, medium 
or high) with (negligible, low, medium or high) uncertainty.

 2.3.3. EVALUATION OF POTENTIAL 
ECONOMIC AND ENVIRONMENTAL 
CONSEQUENCES

Summarize the potential economic and non-economic consequences under the following 
sections, as appropriate:

• Economic effects

• Effects on crop yield or quality

• Effects on production costs

• Commercial effects

• Social effects
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 2.3.3.1. Environmental effects

• Effects on plant species

• Effects on ecological systems or processes

 2.3.3.2. Non-phytosanitary effects

 2.3.4. CONCLUSIONS ON POTENTIAL 
ECONOMIC AND ENVIRONMENTAL 
CONSEQUENCES

Summarizing all the potential consequences identified, an overall rating of these is 
derived as (negligible / low / medium / high).

 2.4. SUMMARY OF THE POTENTIAL RISK 
OF THE PLANT
The risk of the plant is summarized by means of a table that presents the ratings of 
the probabilities of entry, establishment and spread, and the potential economic and 
environmental consequences, with their corresponding degrees of uncertainty.

Risk	rating Uncertainty

Probabilities of entry

 1. By pathway 1 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

 2. By pathway 2 (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

 3. Idem (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

Probabilities of establishment and spread

 Probability of establishment (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

 Probability of spread (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

Overall probability of establishment and spread (negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

Consequences

Potential	economic	and	environmental	
consequences

(negligible,	low,	
medium,	high)

(negligible,	low,	
medium,	high)

3. STAGE III: PEST RISK MANAGEMENT 
Based on the risk assessment the analyst will recommend the most appropriate risk 
management measure(s).

4. REFERENCES
Include the list of bibliographic citations for all the sources cited in the PRA (articles, 
books, reports, websites, personal communications, etc.).
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ANNEX 4: INFORMATION SOURCES

GENERAL

• CABI Invasive Species Compendium https://www.cabi.org/isc/15 

• California Invasive Plant Council  http://www.cal-ipc.org/

• Fire Effects Information System https://www.feis-crs.org/feis/

• Global Invasive Species Database http://www.iucngisd.org/gisd/

• Germplasm Resources Information network (GRIN) https://npgsweb.ars-grin.
gov/gringlobal/taxon/taxonomyquery.aspx

• Randall, R.P. 2017. A Global Compendium of Weeds: Third Edition. R.P. 
Randall, Perth, Western Australia. 3653 pp. https://www.researchgate.net/
publication/313645439_A_Global_Compendium_of_Weeds_Third_Edition 

• USDA PLANTS https://plants.usda.gov/java/

• Tropicos (Missouri Botanical Garden) http://www.tropicos.org/Home.aspx 

• Mabberley, D.J. 2017. Mabberley’s Plant-Book: a portable dictionary of plants, 
their classification and uses. 4th. edition. Cambridge University Press. 1120 pp.

• Proceedings of the Australasian Weeds Conference http://caws.org.au/
awc_index.php

• Biology of Canadian Weeds, Biology of Invasive Alien Plants in Canada http://
weedscience.ca/resources/biology-of-canadian-weeds/

• Global Register of Introduced and Invasive Species http://www.griis.org/ 

TAXONOMY AND NOMENCLATURE

• The Plant List http://www.theplantlist.org/16

• G B I F  B a c k b o n e  T a x o n o m y  h t t p s : / / w w w . g b i f . o r g / d a t a s e t /
d7dddbf4-2cf0-4f39-9b2a-bb099caae36c 

• The International Plant Names Index http://www.ipni.org/17

• Weed Science Society of America Composite List of Weeds http://wssa.net/
wssa/weed/composite-list-of-weeds/

• Integrated Taxonomic Information System. http://www.itis.gov   

• Angiosperm Phylogeny Group. 2016. An update of the Angiosperm Phylogeny 
Group classification for the orders and families of flowering plants: APG IV. 
Botanical Journal of the Linnean Society 181: 1-20.

• Álvarez Arias, B.T. 2006. Nombres vulgares de las plantas en la Península Ibérica 
e Islas Baleares. Tesis doctoral, Universidad Autónoma de Madrid. http://bib-
digital.rjb.csic.es/PDF/Alvarez_Nombr_Vulg_Pl_Penins_Iber_Baleares_2006.pdf 

15  Free access
16  Aims to indicate the accepted names and synonyms of all vascularplant species
17  Shows publication dates and authors of scientific names, but not which names are 
accepted, or their synonymy.

https://www.cabi.org/isc/
http://www.cal-ipc.org/
https://www.feis-crs.org/feis/
http://www.iucngisd.org/gisd/
https://npgsweb.ars-grin.gov/gringlobal/taxon/taxonomyquery.aspx
https://npgsweb.ars-grin.gov/gringlobal/taxon/taxonomyquery.aspx
https://www.researchgate.net/publication/313645439_A_Global_Compendium_of_Weeds_Third_Edition
https://www.researchgate.net/publication/313645439_A_Global_Compendium_of_Weeds_Third_Edition
https://plants.usda.gov/java/
http://www.tropicos.org/Home.aspx
http://caws.org.au/awc_index.php
http://caws.org.au/awc_index.php
http://weedscience.ca/resources/biology-of-canadian-weeds/
http://weedscience.ca/resources/biology-of-canadian-weeds/
http://www.griis.org/
http://www.theplantlist.org/
https://www.gbif.org/dataset/d7dddbf4-2cf0-4f39-9b2a-bb099caae36c
https://www.gbif.org/dataset/d7dddbf4-2cf0-4f39-9b2a-bb099caae36c
http://www.ipni.org/
http://wssa.net/wssa/weed/composite-list-of-weeds/
http://wssa.net/wssa/weed/composite-list-of-weeds/
http://www.itis.gov
http://bibdigital.rjb.csic.es/PDF/Alvarez_Nombr_Vulg_Pl_Penins_Iber_Baleares_2006.pdf
http://bibdigital.rjb.csic.es/PDF/Alvarez_Nombr_Vulg_Pl_Penins_Iber_Baleares_2006.pdf
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PREVIOUS PRAs

• USA:  https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-
disease-programs/pests-and-diseases/SA_Weeds/SA_Noxious_Weeds_Program/
CT_Riskassessments

• Canadá:  http: / /www. inspect ion.gc .ca/plants/plant-pests- inva-
s i v e - s p e c i e s / i n v a s i v e - p l a n t s / w e e d - r i s k - a n a l y s i s - d o c u m e n t s /
eng/1427387489015/1427397156216

• EPPO: https://www.eppo.int/QUARANTINE/Pest_Risk_Analysis/PRA_intro.htm

• Hawaii (USA): http://www.botany.hawaii.edu/faculty/daehler/wra/

• Florida (USA): http://www.hear.org/wra/tncflwra/

• Oregon (USA) :  http://www.oregon.gov/ODA/programs/Weeds/
OregonNoxiousWeeds/Pages/RiskAssessments.aspx

• Tasmania (Australia): http://dpipwe.tas.gov.au/invasive-species/weeds/
environmental-weeds/weed-risk-assessment-scoresheets-reports

CULTIVATED PLANTS

• Bailey, L.H., y E.Z. Bailey. 1976. Hortus III: A concise Dictionary of Plants Cultivated 
in the United States and Canada. Macmillan, New York. 1290 pp.

• Dave’s Garden Plantfiles https://davesgarden.com/guides/pf/

• Plants for a Future http://www.pfaf.org/user/Default.aspx

Global or regional distribution

• GBIF https://www.gbif.org/ 

• EDDMaps http://www.eddmaps.org/

• Flora of North America http://www.efloras.org/flora_page.aspx?flora_id=1

• USDA PLANTS https://plants.usda.gov/java/

• Euro+Med Plantbase http://ww2.bgbm.org/EuroPlusMed/query.asp

• African Plant Database http://www.ville-ge.ch/musinfo/bd/cjb/africa/recher-
che.php?langue=an

• GrassBase - The Online World Grass Flora https://www.kew.org/data/grass-
base/index.html

• Panarctic Flora https://www.nhm.uio.no/english/

• Vergleichende Chorologie der Zentraleuropäischen Flora [Comparative cho-
rologie of Central European flora]  http://chorologie.biologie.uni-halle.de//
choro/index.php?Lang=E

Floras and national lists

• Agro-Atlas of Russia http://www.agroatlas.ru/en/content/weeds/index.html

• Flora of Argentina http://www.floraargentina.edu.ar/ 

• Brazilian Flora 2020 http://floradobrasil.jbrj.gov.br/reflora/listaBrasil/
ConsultaPublicaUC/ConsultaPublicaUC.do#CondicaoTaxonCP 

https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/pests-and-diseases/SA_Weeds/SA_Noxious_Weeds_Program/CT_Riskassessments
https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/pests-and-diseases/SA_Weeds/SA_Noxious_Weeds_Program/CT_Riskassessments
https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/pests-and-diseases/SA_Weeds/SA_Noxious_Weeds_Program/CT_Riskassessments
http://www.inspection.gc.ca/plants/plant-pests-invasive-species/invasive-plants/weed-risk-analysis-documents/eng/1427387489015/1427397156216
http://www.inspection.gc.ca/plants/plant-pests-invasive-species/invasive-plants/weed-risk-analysis-documents/eng/1427387489015/1427397156216
http://www.inspection.gc.ca/plants/plant-pests-invasive-species/invasive-plants/weed-risk-analysis-documents/eng/1427387489015/1427397156216
https://www.eppo.int/QUARANTINE/Pest_Risk_Analysis/PRA_intro.htm
http://www.botany.hawaii.edu/faculty/daehler/wra/
http://www.hear.org/wra/tncflwra/
http://www.oregon.gov/ODA/programs/Weeds/OregonNoxiousWeeds/Pages/RiskAssessments.aspx
http://www.oregon.gov/ODA/programs/Weeds/OregonNoxiousWeeds/Pages/RiskAssessments.aspx
http://dpipwe.tas.gov.au/invasive-species/weeds/environmental-weeds/weed-risk-assessment-scoresheets-reports
http://dpipwe.tas.gov.au/invasive-species/weeds/environmental-weeds/weed-risk-assessment-scoresheets-reports
https://davesgarden.com/guides/pf/
http://www.pfaf.org/user/Default.aspx
https://www.gbif.org/
http://www.eddmaps.org/
http://www.efloras.org/flora_page.aspx?flora_id=1
https://plants.usda.gov/java/
http://ww2.bgbm.org/EuroPlusMed/query.asp
http://www.ville-ge.ch/musinfo/bd/cjb/africa/recherche.php?langue=an
http://www.ville-ge.ch/musinfo/bd/cjb/africa/recherche.php?langue=an
https://www.kew.org/data/grassbase/index.html
https://www.kew.org/data/grassbase/index.html
https://www.nhm.uio.no/english/
http://chorologie.biologie.uni-halle.de//choro/index.php?Lang=E
http://chorologie.biologie.uni-halle.de//choro/index.php?Lang=E
http://www.agroatlas.ru/en/content/weeds/index.html
http://www.floraargentina.edu.ar/
http://floradobrasil.jbrj.gov.br/reflora/listaBrasil/ConsultaPublicaUC/ConsultaPublicaUC.do#CondicaoTaxonCP
http://floradobrasil.jbrj.gov.br/reflora/listaBrasil/ConsultaPublicaUC/ConsultaPublicaUC.do#CondicaoTaxonCP
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• Flora of Australia online http://www.environment.gov.au/biodiversity/abrs/
online-resources/flora/main/

• Canadensys http://data.canadensys.net/explorer/en/search

• Flora of New Zealand http://www.nzflora.info/index.html

• Villaseñor, J.L. 2016. Checklist of the native vascular plants of Mexico. Revista 
Mexicana de Biodiversidad 87: 559-902.

• Malezas de México http://www.conabio.gob.mx/malezasdemexico/2inicio/
home-malezas-mexico.htm

• Flora of China http://www.efloras.org/flora_page.aspx?flora_id=2

EXOTIC SPECIES LISTS

• Government of Japan. 2004. List of alien species recognized to be established 
in Japan or found in the Japanese wild (as of October 27, 2004). Ministry of 
the Environment. http://www.env.go.jp/en/nature/as/041110.pdf

• Howell, C. 2008. Consolidated list of environmental weeds in New Zealand. 
Department of Conservation, Wellington, NZ. 42 pp.

• Fuentes, N., A. Pauchard, P. Sánchez, J. Esquivel, and A. Marticorena. 2012. 
A new comprehensive database of alien plant species in Chile based on her-
barium records. Biological Invasions: 1-12.

• Jiang, H., Q. Fan, J.-T. Li, S. Shi, S.-P. Li, W.-B. Liao, and W.-S. Shu. 2011. 
Naturalization of alien plants in China. Biodiversity and Conservation 20: 
1545-1556.

• Khuroo, A., I. Rashid, Z. Reshi, G. Dar, and B. Wafai. 2007. The alien flora of 
Kashmir Himalaya. Biological Invasions 9: 269-292.

• Pyšek, P., J. Danihelka, J. Sádlo, J. Chrtek Jr, M. Chytrý, V. Jarošík, Z. Kaplan, 
and F. Krahulec. 2012. Catalogue of alien plants of the Czech Republic (2nd 
edition): checklist update, taxonomic diversity and invasion patterns. Preslia 
84: 155-255.

• Randall, R.P. 2007. The Introduced Flora of Australia and Its Weed Status. CRC 
for Australian Weed Management, Glen Osmond, Australia. 524 pp.

• Uludag, A., N. Aksoy, A. Yazlık, Z.F. Arslan, E. Yazmış, I. Uremis, T.A. Cossu, Q. 
Groom, J. Pergl, P. Pyšek, and G. Brundu. 2017. Alien flora of Turkey: checklist, 
taxonomic composition and ecological attributes. Neobiota 35.

• Villaseñor, J.L., and F.J. Espinosa-Garcia. 2004. The alien flowering plants of 
Mexico. Diversity & Distributions 10: 113-123.

• Mendoza Alfaro, R.E., and P. Koleff Osorio, eds. 2014. Especies Acuáticas 
Invasoras en México. México: Comisión Nacional para el Conocimiento y Uso 
de la Biodiversidad. 555 pp

METHODS FOR PLANT COLLECTION AND 
SPECIMEN PRESERVATION

• Universidad Nacional Autónoma de México: Colecta y Prensado de Malezas 
h t tps : / /s i tes .goog le .com/s i te /contro lde lamalezaunam/home/
manual-de-practicas-2018/colecta-y-prensado-de-malezas

http://www.environment.gov.au/biodiversity/abrs/online-resources/flora/main/
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• Museo Nacional de Costa Rica: Guía para la Recolecta y Preparación de Muestras 
Botánicas http://www.museocostarica.go.cr/herbario/pdf/Guia-para-recolectar.
pdf

• Queensland Herbarium: Collecting and Preserving Plant Specimens, a Manual 
https://www.qld.gov.au/environment/assets/documents/plants-animals/
herbarium/collecting-manual.pdf

MORPHOLOGY AND TERMINOLOGY

• Descriptive terminology of plants [Spanish] (Wikipedia) https://es.wikipedia.
org/wiki/Terminología_descriptiva_de_las_plantas

• Glossary of morphological terms (Flora Mesoamericana) http://www.mobot.
org/mobot/tropicos/meso/Glossary/glossfr.html

• English-Spanish, Spanish-English Glossary http://www.mobot.org/mobot/
tropicos/meso/Glossary/termfr.html

DISPERSAL

General

• Benvenuti, S. 2007. Weed seed movement and dispersal strategies in the 
agricultural environment. Weed Biology and Management 7: 141-157.

By water

• Boedeltje, G., J.P. Bakker, R.M. Bekker, J.M. van Groenendael, y M. Soesbergen. 
2003. Plant dispersal in a lowland stream in relation to occurrence and three 
specific life-history traits of the species in the species pool. Journal of Ecology 
91: 855-866.

• Boedeltje, G., J.P. Bakker, A. Ten Brinke, J.M. Van Groenendael, y M. Soesbergen. 
2004. Dispersal phenology of hydrochorous plants in relation to discharge, 
seed release time and buoyancy of seeds: the flood pulse concept supported. 
Journal of Ecology 92: 786-796.

• Cappers, R.T.J. 1993. Seed dispersal by water: a contribution to the interpre-
tation of seed assemblages. Vegetation History and Archaeobotany 2: 173-186.

By animals

• Bakker, J.P., L. Galvez Bravo, y A.M. Mouissie. 2008. Dispersal by cattle of 
salt-marsh and dune species into salt-marsh and dune communities. Plant 
Ecology 197: 43-54.

• Couvreur, M., B. Vandenberghe, K. Verheyen, y M. Hermy. 2004. An experi-
mental assessment of seed adhesivity on animal furs. Seed Science Research 
14: 147-159.

• Fischer, S.F., P. Poschlod, y B. Beinlich. 1996. Experimental studies on the 
dispersal of plants and animals on sheep in calcareous grasslands. Journal 
of Applied Ecology 33: 1206-1222.

• Soons, M.B., A.-L. Brochet, E. Kleyheeg, y A.J. Green. 2016. Seed dispersal by 
dabbling ducks: an overlooked dispersal pathway for a broad spectrum of 
plant species. Journal of Ecology 104: 443-455.

http://www.museocostarica.go.cr/herbario/pdf/Guia-para-recolectar.pdf
http://www.museocostarica.go.cr/herbario/pdf/Guia-para-recolectar.pdf
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• Wells, F.H., and W.K. Lauenroth. 2007. The potential for horses to disperse alien 
plants along recreational trails. Rangeland Ecology & Management 60: 574-577.

By humans

• Ansong, M., and C. Pickering. 2014. Weed seeds on clothing: A global review. 
Journal of Environmental Management 144: 203-211.

• Ecology and life history

• Baskin, C.C., and J.M. Baskin. 2006. The natural history of soil seed banks of 
arable land. Weed Science 54: 549-557.

• Bender, M., J. Baskin, and C. Baskin. 2000. Age of maturity and life span in 
herbaceous, polycarpic perennials. The Botanical Review 66: 311-349.

• Fryxell, P.A. 1957. Mode of reproduction of higher plants. The Botanical Review 
23: 135-233.

• Klimešová, J., and L. Klimeš. 2008. Clonal growth diversity and bud banks of 
plants in the Czech flora: an evaluation using the CLO-PLA3 database. Preslia 
80: 255-275.

• Šerá, B., and M. Šerý. 2004. Number and weight of seeds and reproductive 
strategies of herbaceous plants. Folia Geobotanica 39: 27-42.

• Ecological Flora of the British Isles http://ecoflora.org.uk/

CLIMATE CLASSIFICATIONS

• Kottek, M., J. Grieser, C. Beck, B. Rudolf y F. Rubel. 2006. World Map of the 
Köppen-Geiger climate classification updated. Meteorologische Zeitschrift 15: 
259-263.

• Note: an updated version for the period 1986-2010, at high spatial resolu-
tion, in .kmz format for Google Earth, is available at http://koeppen-geiger.
vu-wien.ac.at/present.htm

• Magarey, R.D., D.M. Borchert and J.W. Schlegel. 2008. Global plant hardiness 
zones for phytosanitary risk analysis. Scientia Agricola 65: 54-59.

IRRIGATED AREAS

• Global map of irrigated areas (GMIA)  http://www.fao.org/nr/water/aquastat/
irrigationmap/indexesp.stm

HERBICIDES 

• In USA: NPIC Product Research Online (NPRO) http://npic.orst.edu/NPRO/

• In Canada: PMRA Product Label Search http://pr-rp.hc-sc.gc.ca/ls-re/index-eng.
php

• In Europe: Information on Plant Protection Products https://www.eppo.int/
PPPRODUCTS/information/information_ppp.htm

• In Australia: Public Chemical Registration Information System Search https://
portal.apvma.gov.au/pubcris

• Herbicide resistance: International Survey of Herbicide Resistant Weeds http://
www.weedscience.com/ 
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BIOLOGICAL CONTROL

• Biological Control of Weeds: A World Catalogue of Agents and their Target 
Weeds https://www.ibiocontrol.org/catalog/ 

GENERAL LITERATURE SEARCHING

• Google Scholar https://scholar.google.com/  

• USDA National Agricultural Library https://agricola.nal.usda.gov/

• JSTOR http://www.jstor.org/ 

• ResearchGate https://www.researchgate.net/home 18 

• SCIELO http://www.scielo.org/php/index.php 19 

• Sistema de Información Científica Redalyc http://www.redalyc.org/home.oa 

• Biodiversity Heritage Library https://www.biodiversitylibrary.org/ 20

REGULATION AND LEGISLATION

• Australia: http://weeds.ala.org.au/noxious.htm

• Canada: http://www.inspection.gc.ca/plants/plant-pests-invasive-species/
pests/regulated-pests/eng/1363317115207/1363317187811

• USA: https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-
disease-programs/pests-and-diseases/sa_weeds/sa_noxious_weeds_program/
ct_noxious_weeds_program_home

18  Free registration required)
19  Access to many Latin American journals
20  Older literature
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