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Start early!

Presenter Notes
Presentation Notes
Big take home message is to plan ahead and start your seed collections early.When I say early I’m taking about years rather than months. If planning a translocation you would ideally start your seed collection planning in the order of 5 years ahead.



How much seed do we need?
• 3000 to 20000 seed 

recommended for an 

‘ideal’ conservation 

collection.

• Allows for seed 

testing, monitoring, 

duplication & use.

Presenter Notes
Presentation Notes
So how much seed do we need to collect?Guidelines for the recommended size of conservation collections range from around 3000 seed to 20000 seed – these numbers allow for seed testing, monitoring, duplication and use. It should be remembered that there are limits on the amount of seed that should be collected. Taking no more than 20% of the available seed is the current recommendation for how much seed should be collected from a population, however if repeated collections are likely to be required over time then a more conservative approach should be taken i.e. setting a limit in the order of 10%. Collection permits may place other restrictions on the amount of seed that may be collected.If our intended use is translocation, then how much seed are we likely to need?



How much seed to establish a translocation?

Cochrane A, Crawford AD, Errington G, Cuneo P, Viler M, Wood JA, Perrins L (2021) Seed and 
vegetative material collection. In 'Plant Germplasm Conservation in Australia: Strategies and guidelines 
for developing, managing and utilising ex situ collections. (Eds AJM Yenson, CA Offord, PF Meagher et 
al) pp. 85-117. (Australian Network for Plant Conservation: Canberra).

Presenter Notes
Presentation Notes
Here is a graph showing the losses along the translocation pathway from seed to a reproductive plant.You can see that each step in the process there are losses – not all of the seed germinate, not all seedlings survive growing on in the nursery, and not all seedlings planted survive to produce a reproductive plant.



How much seed to establish a translocation?

To establish 250 plants:

Grevillea humifusa  

 ~ 900 seed

Daviesia bursarioides

 ~ 7900 seed

Presenter Notes
Presentation Notes
Based on these four species, the number of seed required to establish 250 plants ranges from 900 seed to almost 8000 seed.Across all four species the average was just over 1850 seed. Thus we are likely to need 1000’s of seed to establish a translocation.



No guarantee of 

success

Keep some seed 

in reserve

Presenter Notes
Presentation Notes
When translocating, there is no guarantee of success so you would always want to keep some seed in reserve. This would be particularly important for high value collections that may not be replaceable due to population decline or extinction.



Collections in the WA 

Seed Centre

Seed collection size
Proportion of 

collections (%)

≤ 100 32

> 100 and ≤ 1000 42

>1000 and ≤ 10000 22

>10000 5

Collection size for Threatened plant species

Presenter Notes
Presentation Notes
To put this in to context, seed of Threatened species is often difficult to collect in large quantities due to a range of reasons including limited plant numbers and low seed production.Here is an example of the size of Threatened species seed collections in the WASC. You can see that the size of most collections is small with around ¾ of the collections being less than 1000 seed in size.



Species total 
collection size

Proportion of 

collections (%)

≤ 100 6

> 100 and ≤ 1000 26

>1000 and ≤ 10000 37

>10000 31

Multiple collections made 
for most species끫̅룊 = 7.8 (range: 1 to 72) collections / species

Total seed for Threatened plant species

Presenter Notes
Presentation Notes
Those numbers are based on individual seed collections. If we look at the total number of seed for Threatened species we can see that we generally have a number of collections for each species – this number ranges from only one up to 72, with an average of around eight collections per species.Still we see that 1/3 of the collections still total less than 1000 seed and only 1/3 of the species are represented by more than 10000 seed.



Seed production areas

Presenter Notes
Presentation Notes
If collecting seed from the wild in sufficient quantity for the required end use  is proving particularly difficult then an interim step may be required. This means establishing a seed production area to grow plants for the purpose of bulking seed stocks. Hopefully plants grown under more managed conditions would have improved survival and increased seed production in comparison to wild plants. It would also mean that all seed could be collected rather than being restricted by the limitations on wild collection.



Know what you’re collecting

Presenter Notes
Presentation Notes
When it comes to making the seed collection it is important to know what you are collecting so that you collect the correct species.There is a range of resources that can assist with this, from botanical descriptions, field guides and specimen images.



Presenter Notes
Presentation Notes
When you make a collection, it is important to take a herbarium specimen of the species collected as this not only vouches for the identity but future proofs the identity of the collection.In this example, when this collection was made, the genus Geleznowia was represented by a single species. This species has now been separated into 7 different species, some of which can co-occur (I know of one site where 3 are co-occurring). Without a herbarium specimen we would not know what species had actually been collected.



• Aim to conserve at least 95% of 
the genetic variability within a 
population

• Sample plants randomly across 
the population

• Ideally keep individuals separate

• Collect from across the species 
range

Aim to sample the diversity of a species 

– within and between populations

Presenter Notes
Presentation Notes
Conservation collections are all about diversity. When we make our collections, we are aiming to conserve as much diversity as practicable.When sampling within a population collection guidelines have been developed that aim to capture at least 95% of the genetic variability within a population. The general rule to achieve this is to collect from at least 50 plants if a population consists of at least 50 plants, or all plants if there is less than 50 plants in a population.These plants should be sampled randomly across the population, and ideally, the seed from each plant should be kept separate.We would also aim to collect from populations across a species range.



Population extinctions and diversity loss

Coates DJ, McArthur SL, Byrne M (2015) Significant 
genetic diversity loss following pathogen driven 
population extinction in the rare endemic Banksia brownii 
(Proteaceae). Biological Conservation 192, 353-360.

Banksia brownii

Presenter Notes
Presentation Notes
An example of the importance of this collecting approach is presented here for the critically endangered species Banksia brownii.The WASC has collections of this species made from the late ‘80’s up until the present day.From the outset a population based collection approach was taken and over time seed was collected from populations across the species range.Some of these populations have unfortunately now become extinct. A genetic study which examined the genetic diversity of the seed collections and compared it to that in the wild at the time (2015) found that more genetic diversity was present in the seed collections as a result of extinct populations being in the seed collection.It also found that there were three genetically distinct groups of populations – The Stirling Range, Millbrook-Waychinicup and the Vancouver Peninsula. All of these conservation units had been represented in the conservation collection which wouldn’t have been the case if a single collection approach had been taken.



Stylidium coroniforme

Victorian Naturalist 83:108-109 (1966)

Presenter Notes
Presentation Notes
Another example of the population based approach to collecting is for the species Stylidium coroniforme.This species was originally known from two distinct clusters of populations over 100km apart. Collections from both of these population clusters formed part of the earliest seed collections of the WASC.



Stylidium amabile

Stylidium coroniforme 

subsp. coroniforme

Stylidium coroniforme

subsp. amblyphyllum

WEGE, J.A. AND COATES, D.J.
Observations on the rare triggerplant Stylidium 

coroniforme (Stylidiaceae) and the description of two 
allied taxa of conservation concern

Nuytsia 17: 433–444

Stylidium amabile

Photo: J. Wege

Stylidium coroniforme 

subsp. coroniforme

Photo: J. Wege

Stylidium coroniforme 

subsp. amblyphyllum

Photo: J. Wege

Presenter Notes
Presentation Notes
More recently, it has been found that these two clusters of populations are in fact distinct species, Stylidium amabile in the north and S. coroniforme in the south.Since the original collections another cluster of populations has been found to the south of Wongan Hills and these plants were found to be another subspecies of Stylidium coroniforme. Seed collections have been undertaken from these also to ensure this new conservation significant taxon is also conserved.Both of these examples highlight the importance of considering which populations might appropriately be mixed when undertaking a translocation.



Store seed to prolong 

longevity

• Store below -18°C

• Seed moisture content ca. 3-7%

Presenter Notes
Presentation Notes
I’ve talked about making the seed collections. Once collected. these collections should be stored under conditions aimed at prolonging the longevity of the seed. For most species the recommendation is to store seed at low moisture content, in the order of 3 to 7% at a temperature below -18.



Assess viability

Presenter Notes
Presentation Notes
When storing collections it is important to determine the viability of the collections so you have an idea of how much viable seed you have. Germination is the most commonly used method to estimate this viability. It is also important to monitor the viability of the collections through time to ensure that they are viable when and if the collections are required.



Good record keeping/tracking

Presenter Notes
Presentation Notes
Finally it is important to have good record keeping and be able to track information about the seed used for translocation through the whole process. At the WASC all of our seed collections are given a unique accession number. This information is linked to seedlings in the nursery and finally to a unique tag number to a plant in the field when the seedlings are planted. In the best case scenario when parent plants have been tagged in the wild you can know exactly what parent plant a translocated plant has come from.



Thank you
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