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Cryopreservation of threatened West Australian species  
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Cryogenic storage techniques have been developed and adopted for over 100 mainly agricultural plant 
species worldwide and within Australia at least 30 endangered plants have been stored long-term using 
cryogenic approaches including Western Australian declared rare flora (DRF) such as Anigozanthos viridis 
ssp. terraspectans, Conostylis dielsii ssp. teres, Conostylis wonganensis, Eremophila resinosa, Grevillea 
dryandroides ssp. dryandroides, Grevillea dryandroides ssp. hirsuta, Grevillea flexuosa, Grevillea 
maccutcheonii, Grevillea scapigera, Hakea aculeata, Hemiandra gardneri, Lechenaultia laricina, Leucopogon 
obtectus, Pityrodia scabra, Philotheca wonganensis, Ptychosema pusillum and Rulingia sp. Trigwell Bridge. 
Nevertheless, while the benefits of cryogenic storage have been widely acknowledged and indeed the 
process adopted for readily amenable agricultural/horticultural species such as potato (Solanum spp.), pear 
(Pyrus spp.) and banana (Musa spp.) there are many species that are currently very difficult to impossible to 
cryopreserve using current approaches. Therefore, in some respects organizations such as Kings Park and 
Botanic Garden that utilise cryogenic storage techniques are at a cross road in their endeavours to cheaply 
and effectively store a wide selection of species and genotypes for conservation purposes.  
Indeed, accelerating losses of plant biodiversity worldwide for both native species and agricultural “heirloom” 
or “heritage” varieties has meant conservation agencies are obliged to pursue more efficient methods of 
dealing with long-term storage of germplasm of critically endangered flora. Seed storage remains the most 
common form of germplasm storage for most agencies committed to plant conservation but has limitations in 
terms of seed quality and seed availability issues, seed dormancy and maintenance of parental genotypes. 
Tissue culture, while now almost inseparable from most germplasm conservation programs also has 
limitations in terms of cost of maintenance and somaclonal mutations that commonly occur in long-term 
cultures. More advanced methods of long-term tissue culture such as arrested or slow growth (through 
reduced incubation temperatures or incubation on growth retardant media) do not wholly solve the problems 
of contamination, on-going maintenance, space issues, and loss of genetic fidelity over time. Cryostorage 
offers a space and cost efficient alternative to conventional tissue culture approaches while virtually 
eliminating genetic erosion by virtue of the total arrest of biochemical function at the temperatures of liquid 
nitrogen (–196 °C). Coupled with increasing accuracy and decreasing costs of molecular methods of 
monitoring genetic fidelity, cryostorage can be used with confidence when the techniques and approaches 
have been fully developed. 
Nevertheless, for taxa that are not amenable to current cryogenic approaches new ways of developing 
cryogenic storage techniques need to be investigated including research and development into the ways in 
which cell membranes interact and change when cooled to liquid nitrogen temperatures in the presence of 
various antifreeze compounds such as glycerol, DMSO and ethylene glycol, an approach that will increasingly 
involve novel cross-disciplinary collaborations. By focussing on representative species these new approaches 
aim to integrate laboratory and modelling findings to provide guidelines for the development of new 
cryopreservation protocols and to assess the robustness of theoretical models in predicting optimum 
cryogenic conditions. 
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There are 1,233 naturalized vascular plant taxa recorded for Western Australia, composed of 12 Ferns, 15 
Gymnosperms, 345 Monocotyledons and 861 Dicotyledons. Of these, 677 taxa (55%) are environmental 
weeds, recorded from natural bushland areas. Another 94 taxa are listed as semi-naturalised garden 
escapes. Most are herbaceous annuals or grasses with the largest groups being the Poaceae (196), 
Asteraceae (115), Papillionaceae (106) and Iridaceae (53). The largest numbers of weeds are recorded from 
the natural regions encompassing the capital Perth, with 801 and 705 recorded for the Swan Coastal Plain 
and Jarrah Forest Bioregions respectively. 
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Recently DEC has completed a State-wide prioritization process on all weeds and their effects on biodiversity 
values, including threatened flora. There are at least 123 weeds that occur with, directly compete with or 
detrimentally alter the habitat of threatened flora.  Of these 22 (mainly grasses and bulbous species) are 
serious threats to the persistence of threatened flora and will require asset based plans to lessen their impact. 

 

Practical conservation outcomes from genetic studies on Western Australia’s rare flora 
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Modern molecular tools and methods of analysis provide new opportunities for the powerful assessment of 
genetic variation and genetic processes within and among populations. At Kings Park, these tools are being 
applied for tangibly positive conservation outcomes for rare and threatened flora. Recent outcomes include: 

• identification of morphologically cryptic species from DNA sequence variation, in genera such as 
Lepidosperma. 

• identification and subsequent reversal of the rapid loss of genetic variation and fidelity in rare species 
recovery through translocation and ex situ conservation, such as DRF Grevillea scapigera. 

• confirmation of the genetic fidelity of cryopreserved rare-plant material in ex situ collections, such as 
DRF Anigozanthos viridis. 

• assessment of clonality within natural populations of rare species, such as Grevillea pythara. 
• application of DNA barcoding for the rapid taxonomic  identification of potentially impacted rare flora 

from morphologically ambiguous collections, such as DRF Eucalyptus articulata. 
• assessment and quantification of population genetic variation to be removed by proposed mining 

activities, such as DRF Darwinia masonii. 
• characterisation of key population processes such as mating system and pollen dispersal to establish 

a  pre-impact benchmark for the effects of mining activity on these processes, such as in the DRF 
Tetratheca paynterae.  

• genetic characterisation of significant conservation units within species, such as the DRF Caladenia 
huegelii. 
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Perth Zoo staff supports a number of other research projects conducted by both in-house by PZ staff and 
externally by visiting researchers.  Current projects involving Australian species include: 

• Short beaked echidna reproduction, growth and development. 
• Evaporative water loss and relative economy of marsupials. 
• Investigation into the role of nest box temperature as a factor influencing the successful rearing of 

parent raised Little Blue Penguins at Perth Zoo 
• DNA-based faecal analysis to determine diet composition of Little Penguins. 
• Beak measurements in juvenile Little Penguins 
• Torpor and activity in the dibbler, Parantechinus apicalis 

 

Dispersal and survival of threatened Black Cockatoos in South-west WA 
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The Department of Environment and Conservation has been actively involved in a program to enhance the 
capacity of wildlife carers to rehabilitate three species of threatened black cockatoo (Carnaby’s, Baudin’s and 
Forest Red-tail) for release back into the wild.  DEC staff have now overseen the successful release of more 
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