
 

Guide to the Genetic Risk Assessment Protocol 

Scope of this document  

The genetic risk management process described in this document is part of the overall environmental 
risk management strategy of the Future Farm Industries Co-operative Research Centre (hereafter called 
“FFI CRC”).  Management of genetic risk firstly requires the identification of genetic risk to natural plant 
populations posed by taxa under evaluation within the CRC, through the Genetic Risk Assessment 
(GRA) protocol. This document provides a guide to following this protocol. Further background to 
assessment of genetic risk can be found in Byrne et al. 2011. 

 

Genetic Risk Assessment (GRA) Protocol 

There are two situations when genetic risk must be considered:  

• CRC experimental sites 

• On-farm, following adoption by land managers 

The GRA protocol identifies any potential genetic risk, and possible management options based on the 
level of risk identified. 

The protocol is in the form of a decision tree and has three criteria that are addressed sequentially, to 
determine if there is a genetic risk to natural plant populations from planted stands of species under 
evaluation in the CRC.  These are: 

• Taxonomic criterion 

• Biological criterion 

• Geographic criterion 

The protocol is tiered such that low risk is identified early in the assessment, and the assessment can 
then be concluded without the need to evaluate all components. 
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Definition of risk 

There are five categories of genetic risk identified in the protocol, as follows. 

Negligible risk:  With the information currently available, it is unlikely that the planted species will pose 
any threat to natural populations.  This is either due to the absence of species in the same genus in 
Australia (inter-generic hybridisation is rare), or the species does not outcross, so movement of genes 
between plants does not occur. 

Low risk: With the information currently available, there is a theoretical possibility that hybridisation 
leading to genetic pollution could occur between natural populations and planted stands, but the 
likelihood of this occurring is considered small.  This may be due to the absence of genetic structure 
within the species or the physical location of the planting is not within the pollen dispersal distance of 
compatible taxa with overlapping flowering times so the planting does not pose a source of foreign 
genes.  Should the physical location of the planting change, the risk may increase. 

Moderate risk: With the information currently available, it is highly likely that pollen dispersal will occur 
from divergent planted stands into natural populations due to the location of divergent planted stands in 
close proximity to populations of compatible taxa with overlapping flowering times.  Pollen dispersal into 
large populations will result in hybridisation but is not likely to lead to demographic swamping or genetic 
assimilation. 

High risk: With the information currently available, it is highly likely that pollen dispersal will occur from 
divergent planted stands into small natural populations due to the location of divergent planted stands in 
close proximity to populations of compatible taxa with overlapping flowering times. The high risk is due 
to consequences of demographic swamping or genetic assimilation from pollen dispersal into small 
populations. 

High risk with requirement for protection: With the information currently available, it is highly likely 
that pollen dispersal will occur from divergent planted stands into small natural populations that have a 
regulatory requirement for protection (e.g. listed threatened species). This is due to the location of 
divergent planted stands in close proximity to protected populations of compatible taxa with overlapping 
flowering times.  The high risk is due to consequences of demographic swamping or genetic 
assimilation from pollen dispersal into small populations leading to population and/or species extinction 

Completing the assessment 

To assist you in answering each question in the decision tree, background information and explanations 
for the questions are provided below.  All species, regardless of country of origin, are to be 
considered for genetic risk through this process. 

How to use the documents provided: 

1.  This PDF document 

This guide provides an introduction to the genetic risk assessment process followed by the 
protocol questions. Each question is accompanied by instructions for use when preparing an 
answer. 

2. The genetic risk assessment template (word document) 

Please download and save a copy of this file. Mark your choice of answer for each question. 
Provide an explanation for your response, with references where possible. 
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Upon completion please forward the word document to the Managing weed and genetic risk 
project scientists. Please contact Christine Munday mailto:christine.munday@dec.wa.gov.au if 
you require assistance or would like to discuss this process. 

Genetic risk assessment protocol  

Include a brief outline of the species, location and other relevant information. 

 

CRITERION 1: TAXONOMIC  

Knowledge about taxonomy and genetic variation (including chromosomal variation such as 
polyploidy) within and between natural populations and planted stands is important. The extent 
and structure of genetic diversity is a prerequisite to evaluating the risk of contaminating 
populations through gene flow. The following questions pertain to the taxonomic and genetic 
relationships between from planted stands and local natural populations. 

T1.  Is the species native to Australia? 

To check if a species is indigenous to Australia, search Australia’s Virtual Herbarium (AVH) at 
http://www.anbg.gov.au/avh/ . Note that some introduced species will be recorded in AVH, but such 
naturalised species are marked by an asterisk. 

Yes/unsure – Go to T2 

No – Go to T3 

T2.  Is there structure within the species?  

In this question structure refers to any difference that may be present due to taxonomy (eg. subspecies, 
variants) or genetic structure which is the non-random distribution of alleles or genotypes in space or 
time. Genetic structure also arises from differences in chromosomes, eg. polyploidy. Presence of 
genetic divergence may also be inferred from the distribution of the species, since patchy or disjunct 
distributions may indicate the possibility of genetic divergence among geographically distinct 
populations due to isolation and drift; and occurrence in different habitats may indicate genetic 
divergence due to selection.  To answer this question, it may be necessary to do a literature search, or 
carry out diversity studies for the species. 

Yes/unsure – Go to B1 

No – Low genetic risk 

T3.  Are there species in the same genus in Australia?  

Australia’s Virtual Herbarium at http://www.anbg.gov.au/avh/ allows you to search by genus, so that 
search results will list all species records for that genus. If an introduced species has no related species 
in Australia, the risk of genetic contamination is negligible. 

Yes – Go to B1 

No – Negligible genetic risk 
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CRITERION 2: BIOLOGICAL 

The following questions relate to the reproductive biology of the species. Ability to outcross, 
presence of suitable pollinators and timing of phenology between planted stands and related 
species and local populations will all contribute to the genetic risk. Species with outcrossed 
mating systems that have wind or animal pollinators will have a greater level of pollen dispersal 
than those that have self pollinated mating systems.  For these species, information on 
flowering phenology and mating compatibility is required to determine whether hybridisation is 
possible due to overlapping flowering with related taxa. Information on the reproductive biology 
of the species may be obtained from field or glasshouse trials and from the scientific literature.  

B1.  Does the species outcross?  

Only species that outcross will cause genetic pollution of nearby populations. Although a species may 
be predominantly self-pollinating, cross pollination may occur at a low level. Provide evidence of 
outcrossing rates where possible. Information is also required on the pollination system of the species. 
Gene flow via pollen dispersal can be facilitated by wind and pollinators. 

Yes – Go to B2 

No – Negligible genetic risk 

B2.  Is there overlap in flowering times with related taxa?  

Only species that flower at the same time as relatives among native vegetation have potential for 
genetic pollution. However, for species introduced to a new environment there may be little information 
on phenology in that environment. It may be necessary to run some experiments in small plots to factor 
in possible effects of vernalisation, different growing seasons and the local environment on phenology of 
a particular species across different regions. If variation in phenology is observed among accessions 
and breeder’s selections this should also be described. 

Yes – Go to B3 

No – Negligible genetic risk 

B3.  Is there known incompatibility in the mating system?  

Incompatibility of mating systems may arise from pre-zygotic barriers to mating that prevent fertilisation 
or post-zygotic barriers that prevent successful seed set. This information may be available from studies 
on reproductive biology of the species. If this information is available it enables identification of low risk. 

Yes – Low genetic risk 

No – Go to G1 
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CRITERION 3: GEOGRAPHICAL 

The limited mobility of plants means that plantings of non-local or genetically distinct 
populations can be separated from native vegetation by distance in order to minimise risk of 
genetic contamination in either direction. Knowledge of the pattern of pollen flow is important to 
make the best decisions for site selection and management. The following questions evaluate 
the potential for movement of genes through pollen dispersal. 

 G1.  Is the distance/pattern of pollen dispersal known? 

You will need to refer to the literature and any knowledge from experimental trials to answer this 
question. If the pattern is unknown, studies on gene flow should be carried out to estimate gene flow 
distance. 

Yes – Go to G3 

No – Go to G2 

G2.  Can potential distance/pattern of pollen dispersal be inferred from a similar species?  

If gene flow studies have been done for similar species, it may be possible to infer likely patterns when 
data is limited for your species. Your answer should also be supported by evidence regarding similarity 
between the species. If the planting is significantly distant from natural populations of compatible 
species that pollen dispersal is highly unlikely then an outcome of low genetic risk can be determined. 

Yes – Go to G3 

No – Assume high genetic risk until further information is available or planting is significantly distant to 
natural populations 

G3.  Are plantings within the pollen dispersal distance of taxa with overlapping flowering?  

A survey of surrounding remnant vegetation may be necessary to determine whether compatible 
species are present in the local area of the planting. 

Yes – Go to G4 

No – Low genetic risk at that location 

G4.  Are the local population(s) smaller than the planting or does the local species have a 
patchy distribution?)   

The proportion of pollen dispersal into a population is inversely proportional to the size of the population. 
When a planted stand is large compared to a small native population pollen swamping will occur. Small 
patchy populations of native species will be at higher risk of genetic pollution than a continuous or large 

population because of swamping effects by a large planted stand 

Yes – Go to G5 

No – Moderate genetic risk at that location 
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G5.  Do the “at risk” natural species/populations have requirement for protection?  

It will be necessary to consult state departments that have responsibility for protecting and conserving 
native vegetation for advice on local species and populations. Interspecific mating between a threatened 
species and a planted stand could lead to extinction via hybridisation. 

Yes – High genetic risk with requirement for protection of natural assets 

No – High genetic risk in that location 
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