
The future of clonal genetics relies on the establishment of a genetic database that encompasses all relevant grapevine germplasm.

In collaboration with CSIRO, SARDI, vine improvement societies and nursery groups from around Australia and funded by Wine Australia and Bioplatforms Australia, the 
AWRI is applying the AWRI clonal ID framework to all of the key wine-grape germplasm present in Australia. More than 1,000 samples, representing multiple germplasm 

sources of 571 unique clones across 38 varieties are being assessed. Four hundred samples have already been sequenced, covering examples all of major clones of 
Chardonnay, Shiraz, Riesling and Pinot Noir in Australia.

The AWRI is a member of the Wine Innovation Cluster.
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Grapevine cultivars can be unequivocally typed by both physical differences (ampelography) and genetic tests. However due to their very similar characteristics, the 
identification of clones within a cultivar relies on the accurate tracing of supply records to the point of origin. Such records are not always available or reliable, 

particularly for older accessions. Whole-genome sequencing provides the most highly detailed methodology for defining grapevine cultivars and more importantly, this 
can be extended to differentiating clones within those cultivars.

Clonal selection

As grapevines cultivars are propagated via cuttings, each plant 
should be genetically-identical. However, during the growth of the 

vine, mutations can occur, which are then passed on to any cuttings 
taken from that mother plant.

Traits (and accumulated mutations) become “fixed” within a newly 
established clone and are passed on during the propagation process.

Clonal genetics

As a result of the propagation process, each grapevine clone contains 
a unique pattern of mutations that can be used as a genetic barcode.

Applications

Germplasm provenance: 
Clonal variation across 
grapevine varieties has 

been used to define 
grapevine clones as ‘true-

to-sequence’

In collaboration with 
Adelaide Hills Vine 

Improvement Inc., this has 
been used to identify local 
sources of specific Pinot 

Noir clones for use as 
germplasm in the re-

establishment of source 
blocks affected by the 

Cudlee Creek bushfires.

Future applications could 
involve ‘sequence 

certified’ germplasm 
sources for planting 

material and certification 
of clones in existing 

vineyards.

Clonal ID framework

The clonal identification framework uses whole-genome sequencing 
to identify single-base mutations within each sample.

Clustering samples via patterns of shared and unique mutations 
defines clone-specific clades. 

Heritage clones and plantings: The clonal identification framework has been used to 
investigate the forgotten heritage of the Chardonnay clone Gingin (Poster 36).

Future application could investigate the varied histories of the priceless heritage grapevine 
germplasm that exists across Australia.

Defining Australia's grapevine germplasm

Sample type: Young leaves

Clustering

Mutation detection

Next-generation sequencing

Isolate DNA

Alignment to reference genome

time

Ancestral vine

Clone 2

Clone 1

Clone 3

Clone 4

Genetic relationship of Pinot Noir clones. Nodes are shaded according to existing clone 
designation.  Numbers indicate confidence level (out of 100) for the clustering.
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