ANNEX 1

The Business Case For:

‘Seeds for Life’

Conserving and Restoring Queensland’s Biodiversity

Project Partners:

Australian Centre for Mining Environmental Research

Brisbane Botanic Gardens, Mt Coot-tha 

Greening Australia, Queensland

Griffith University

The University of Queensland

AND

The Board of Trustees of the Royal Botanic Gardens, Kew

The Millennium Seed Bank Project

Wakehurst Place

Ardingly, West Sussex

United Kingdom

Abbreviations

	SFL program


	The Queensland Seeds for Life Project: a six year scientific collaboration between the MSBP and the Queensland Partners



	MSBP
	Millennium Seed Bank Project, at the Royal Botanic Gardens, Kew, at Wakehurst Place, United Kingdom



	Queensland Partners


	Greening Australia Queensland (Inc.), Australian Centre for Mining Environmental Research Limited, The University of Queensland, Griffith University and Brisbane Botanic Gardens.  



	ACMER
	Australian Centre for Mining Environmental Research, Moggill, Brisbane, Queensland



	GAQ
	Greening Australia Queensland (Inc.), Brisbane, Queensland



	GU
	Griffith University, Brisbane, Queensland



	BBG
	Brisbane Botanic Gardens, Mt Cootha, Queensland



	UQ
	The University of Queensland, Brisbane, Queensland




1. 
EXECUTIVE SUMMARY

The Queensland Seeds for Life Project

This document sets out the business case for the “Queensland Seeds for Life Project” (the “SFL program”).  The SFL program is a six (6) year collaboration between the Millennium Seed Bank Project of the Royal Botanic Gardens, Kew, United Kingdom and the following Queensland bodies: Greening Australia Queensland (Inc.), Australian Centre for Mining Environmental Research Limited, The University of Queensland, Griffith University and Brisbane Botanic Gardens (collectively referred to as the “Queensland Partners”).

The purpose of the SFL program is to improve the conservation and restoration of plant biodiversity in Queensland. This will be achieved by collection and long-term storage of seeds and associated herbarium specimens from priority species and by the use of these species in scientific research and land restoration.  In the first phase of the SFL program (years 1-3), seed and associated herbarium specimens of at least 1,000 species of Queensland native plants new to the collections of the Royal Botanic Gardens, Kew (“RBG Kew”) will be collected in accordance with applicable regulatory permissions and/or licences, banked in both Queensland and at RBG Kew and research will be conducted into seed biology, seed storage, taxonomic identification and verification, land restoration and threatened and endangered species ecology. This target will be subject to review as the SFL program progresses. The second phase of the collecting and research program (Years 4, 5 and 6) will be planned as the collaboration develops and in accordance with available budgets.

Conservation of seed from priority species and ecosystems, together with an improved understanding of how to collect, store and germinate these seed for biodiversity management and land restoration programs is vital to conserving and restoring Queensland’s biodiversity.

Relationship of the SFL program to current conservation strategy

Australia is a signatory to the 1992 Convention on Biological Diversity (“CBD”) and Queensland is a signatory to the National Strategy for the Conservation of Biological Diversity. As both of these documents contain provision for significant ex-situ native plant conservation and research to support in-situ programs for the conservation of biodiversity, the SFL program takes on considerable significance to Australia and Queensland.

Projects to be undertaken in the SFL program

The following projects will focus on three major outcome themes:

Project One - The conservation of native species as seed from threatened ecosystems.

Project Two - The conservation of native species as seeds from arid lands.

Project Three - Both research projects will interface with a third extension and training project which will be aimed at collating, packaging and extending all of the appropriate information on native seed banking to the seed collectors, the seed processors, the seed bankers, and the seed users. 
Structure and roles

An Executive Committee will be formed to monitor ongoing SFL program performance and impact, identify future funding opportunities for the SFL program and appoint an external SFL program evaluator to review the SFL program at the mid-term point and at the program conclusion. This Executive Committee will have representatives from the EPA, the MSBP, the Queensland Partners and an independent advisor, possibly someone involved with the end use of native seed such as an Mining Industry representative or a conservation biologist. Currently proposed is David Butcher, CEO of the World Wildlife Fund.

At its Queensland base, the Queensland Partners will meet biannually to share information, monitor the implementation of current SFL program activities, identify future activities, and prepare an annual written report on SFL Program activities for onward submission to the Executive Committee. A representative from RBG Kew will attend one such meeting per year at which he/she will contribute to the preparation of the above-mentioned annual report. 

The Queensland Partners, along with the Executive Committee, will continuously evaluate future funding opportunities and will work together with others to establish a national Australian Society for Seed Science (“ASSS”). 

2.
STRATEGIC CONTEXT OF THE SFL PROGRAM

Background 

This document sets out the business case for the SFL program. The SFL program is a six year collaboration between the MSBP, at the Royal Botanic Gardens, Kew (“RBG Kew”) in the United Kingdom and the following Queensland Partners:

· Australian Centre for Mining Environmental Research (ACMER)

· Greening Australia Queensland Inc. (GAQ)

· Griffith University (GU)

· Brisbane Botanic Gardens, Mt Coot-tha (BBG)

· The University of Queensland  (UQ)

The MSBP aims to collect seed from at least 10% of the world’s flowering plant species, principally from dryland habitats, by the year 2010.  Accordingly, RBG Kew has established CBD friendly long-term collaborations and entered into CBD friendly Access and Benefit-Sharing agreements with a wide variety of partner institutions and governments world-wide.  To date, this includes projects in over 20 African, Asian, North and South American countries and in three Australian States: Western Australia, New South Wales and South Australia.

The SFL program will establish long-term conservation collections of seed and associated herbarium specimens from priority species found in Queensland.  During the first phase of the program (Years 1, 2 and 3) at least 1,000 species of Australian native species new to the collections of RBG Kew will be collected as seed and associated herbarium specimens in accordance with applicable regulatory permissions and/or licences. These will then be processed and accessioned into collections in Queensland and at RBG Kew in the United Kingdom. This target will be subject to review as the SFL program progresses. The second phase of the SFL program (Years 4, 5 and 6) will be planned as the collaboration develops and in accordance with available budgets.

Need for the project 

Almost 23% of Australia’s flora is listed as threatened a figure amongst the highest in the world.  Of this proportion, the majority of species are in either Western Australia or Queensland (Briggs and Leigh, 1995; Henderson, 2002).

Conservation of the threatened Australian flora is therefore vital, but is often hampered by the poor quality of seed collected, a lack of knowledge about its preparation and storage, and germination requirements for a variety of end uses. The SFL program will address this need by ensuring the collection of high quality seed from the selected priority species and, by undertaking research, to increase our understanding of seed biology, particularly for collection, handling, storage, pre-treatment and sowing of seed.

Within Queensland the restoration of whole ecosystems is becoming a significant issue, given the decline in vegetation coverage that has resulted from land clearing for agriculture, mining activities and other biotic and abiotic processes. Queensland restoration programs are being initiated through the Australian Mining Industry (AMI), the Natural Heritage Trust (NHT), the Sugar Package and the ‘Catchments to Reef’ programs. 

In the undertaking of these restoration programs there is still a lack of adequate information to ensure that what biodiversity remains is protected and how to put it back what has been lost.  At the present time, only a limited number of native species have been collected and even fewer have been studied sufficiently to germinate them effectively.  This restricts the quality of the biodiversity that can be returned in these restoration programs.  Hence, the SFL program aims to collect seed and research into its germination needs will assist many of these on going restoration programs.

The use of Queensland’s flora for floriculture is highly consistent with the aims of the Queensland Smart State initiative.  The SFL program will strengthen the information base, in support of some of the activities of the Centre for Native Floriculture (CNF), a Centre funded by the Queensland State Government as part of the southeast Queensland Regional Forest Agreement.  

The SFL program is also consistent with the National Strategy for the Conservation of Australia’s Diversity.  As objective 1.9 of the strategy states in relation to ex situ conservation:

To complement in-situ measures, establish and maintain facilities for ex-situ research into and conservation of plants, animals and micro-organisms ... (and)

... encouraging germplasm banks to identify and develop commercial and other applications of germplasm relevant to the conservation of biological diversity, especially those involving the use of plants for rehabilitation.

In addition, Target 8 of the Global Strategy for Plant Conservation is as follows: 

“60% of threatened plant species in accessible ex-situ collections, preferably in the country of origin, and 10% of them included in recovery and restoration programs.”

Program structure and objectives 

The overall objective of the SFL program is to contribute to the national strategies for conserving, restoring and commercially using Australia’s botanical diversity. Four activities will contribute to achieving this overall objective: 

1.
Seed collection and sorting

2.
Seed germination biology 

3.
Seed storage and

4.
Seed use.  

Each activity will be underpinned with additional education, extension and management activities as the whole program moves towards one of sustainability after the first three year phase of the program (activity number 5).

Performance measures 

The SFL program will have a positive impact on botanical diversity in Queensland.  It will significantly increase the amount of seed collected from priority flora, increase our understanding of seed biology and transfer this knowledge more broadly within the community. 

The five key activities and the performance indicators and targets for the first three year phase of the SFL program are shown in Table 1.

Table one. Activities and performance indicators for the first phase of the SFL program (Years 1 - 3).

	Overall goal


	Purpose

	Contribution to national strategies in conserving, restoring and commercially using Australia’s botanical diversity.


	Botanical conservation, land restoration and sustainable floriculture of native species of eastern Australia

	Activities
	Anticipated Performance indicators & targets 



	1) Seed Collection: Collection of seed from priority species

	Priority 10% (not less than 1 000) Queensland flora collected as seed, including 100 threatened species

	2) Seed Germination: Greater understanding of seed biology

	c. 50 model orthodox  species researched;

c. 10 model recalcitrant species researched;



	3) Seed Storage: Greater understanding of seed storage

	Comparative longevity of 40 model species researched.

	
	

	4) Education, Extension and Management: Transfer of knowledge between the SFL Partnership, other researchers and the community at large. Effective management of the Queensland Partners.

	c. 50 seed collectors trained;

Seed germination information  provided to land rehabilitation  projects;

15 scientific publications;

Postgraduate students trained;

All meetings planned and progress reports complete and on time;

Apply for further funding from external bodies;

National seed biology workshop delivered.




The Queensland Partners – longer term

The contact from the MSBP at RBG Kew was the catalyst to bring together the Queensland Partners.  However, the Queensland organizations involved in the SFL program will continue to work together beyond the current six (6) year collaborative program. This recognises that there are considerable benefits to be gained from taking a collaborative approach to a number of aspects of work to do with native seed biology, both in the short term and in the long term.

The core components of the Queensland Partners are set out below.

Vision:  An ongoing and evolving collection of institutions that is self-supporting, working to study, conserve and restore Queensland’s botanical diversity.  
We are recognised for our contribution to seed and plant conservation, and research, data, training and information on seed biology and restoration.
The Queensland Partners, through the SFL program will focus on: Seed collection and handling; Seed germination biology; Seed storage; Training of technology users; Engagement of technology users; Establishment of an Australian Society for Seed Science; Organizing and running national and international seed workshops.

The Queensland Partners will meet regularly to advance its long-term agenda.

Broad financial data 

In addition to considerable input of in kind contributions, as well as some new funding to individual Queensland Partners, additional funding for the first three year phase of the SFL program will come through the RBG Kew MSBP, the major donor to which is the UK Millennium Commission. 

These additional funds will be disbursed annually to The University of Queensland and Griffith University via an electronic transfer in Australian Dollars to designated accounts.  These Universities will be responsible for the onward disbursement of funds to relevant members of the Queensland Partners. Transfer of these additional funds for year 1 will be on the basis of an agreed project budget. Transfer of additional funds for each of years 2 & 3 will require a detailed report of expenditure and activities of the previous year and an agreed set of annual collection and research priorities drawn up and agreed between the Seeds for Life Partnership.

Funding for the second phase of the SFL program is to be addressed by the Seeds for Life Partnership during the first three year phase.  This will also allow the identification of potential funding sources to ensure that the ex situ seed conservation program continues beyond the conclusion of the SFL program.

RBG Kew will provide appropriate administrative support, including staff time, for the co-ordination of seed duplication, project reporting, student supervision, financial disbursement and the logistics of visits by Queensland Partner staff to RBG Kew.

In turn, the Queensland Partners will contribute a variety of in-kind support, including staff time, facilities and equipment. 

KEY POINTS AND CONCLUSIONS

(a) The Queensland Seeds for Life Project (the “SFL program”) is a six (6) year collaboration between the RBG Kew Millennium Seed Bank Project and a number of Queensland bodies, collectively referred to as the “Queensland Partners”.

(b) During the first phase of the SFL program (Years 1-3), at least 1,000 Australian native species new to the collections of RBG Kew will be collected as seeds and associated herbarium specimens from priority flora in Queensland for accession into the collections in Queensland and at RBG Kew. All collections will be made in accordance with applicable regulatory permissions and/or licences. The SFL program will also include significant research and extension components.

(c) The research resulting from the program will lead to improved conservation of threatened plants and ecosystems.

(d) The SFL program will create the ability to re-vegetate degraded lands with species that go to create a whole ecosystem.

(e) The MSBP will contribute considerable direct funding, plus in-kind support. The Queensland Partners will also contribute cash, together with significant in-kind contributions.

(f) The SFL program allows the Queensland Partners to engage existing staff and infrastructure, in a resulting multiplier fashion, to focus on the conservation of Queensland flora.

(g) The SFL program, by targeting Queensland priority flora, will help restore and conserve Queensland’s botanical diversity.  Without the SFL program, it is extremely unlikely that seed collection and research of the magnitude envisaged could occur.  

3.
PROJECT DESCRIPTIONS

Project themes

The following research projects cover two major themes of the SFL program. Within each of these projects, there will be five main activities as outlined previously viz. seed and associated herbarium specimen collecting and handling, seed germination biology, storage, seed use and extension and training.  The extension activities are common to the two research projects highlighted below and therefore run ‘across’ the themes, and go to make up the third project. 

PROJECT ONE

	Conserving Threatened Species and Ecosystems

	
	

	This project will focus on the conservation of threatened species and ecosystems as defined in the Vegetation Management Act and the Nature Conservation Act. Project areas will include the development of recovery plans, storage of plant genetic resources, and related strategic research

	
	

	Key outputs will include:

Seed storage (300 sp) and provision of seed for SFL Partnership;

Development of skills and knowledge including databases and practical recovery plans;

Education/training/information transfer;

Consultancies.


PROJECT TWO

	Rehabilitation of Degraded Lands

	
	

	This project will focus on the rehabilitation of degraded inland and arid areas such as mines, agricultural/pastoral land, and salt-affected sites. Project areas will include storage of plant genetic resources (e.g. for salinity), related strategic research, and providing data to update Floradata.

	
	

	Key outputs will include:

Seed storage (700 sp) and provision of seed for SFL Partnership;

Seed testing and storage for mining companies;

Education/training/information transfer;

Consultancies.


Further descriptions of each of the themes are included in Section 7 below.

Specific Projects

The proposed projects and themes are set out below (Table 2):

 Table 2: Proposed Projects and Themes

	Project and theme
	Project name
	Investigators

	Project  1:
	Conservation of plant genetic resources of threatened ecosystems and species


	GU, BBG

	Project  2:
	Collection, storage and germination biology of Australian native seed for re-vegetation and floriculture


	UQ, ACMER

 

	 Project 3


	Extension and training of seed collection, Ex-situ conservation and seed use 


	GAQ, ACMER


Extension activities

A major component cutting across each of the two research projects will be an associated training and extension project. This project, organized by GAQ and ACMER, will facilitate closer relationships between the research community and other practitioners of seed collection, handling, storage, and use.  This will result in more rapid adoption of research results into on-ground vegetation management practices, with greater opportunity for practitioners to assist in framing research questions.  The extension strategy will incorporate the following elements:  

(a) Training program for all industry and community seed collectors contributing seed, to ensure uniform quality of seed and related data;

(b) Identification of seed-related impediments to conservation & re-vegetation goals, that have potential to enhance the value of research outcomes;

(c) Further collation of reliable data for inclusion into an update of the Floradata database;

(d) Development of a communication strategy that will target key information user groups, including the mining and horticultural industries, and Regional Natural Resource Management Groups.  Development and distribution of information products via internet that communicate research findings and their relevance to on-ground re-vegetation and conservation work will also be undertaken.  

The broad extension activities to be undertaken by each organization, for first three year phase of the SFL program are shown below:

	ORGANIZATION
	MANAGEMENT, EXTENSION AND TRAINING

	EPA
	Retain voucher specimens and send duplicate seeds and herbarium specimens to RBG Kew;

Signing of Notification of Transfer sending duplicate seeds and herbarium specimens to RBG Kew;

Input concerning appropriate species to collect and biannual meetings of Queensland Partners; 

Member of SFL Program Executive Committee.


	UQ
	Support ACMER, GAQ workshops;

Training of research (2) and undergraduate students;

Science-based seminars;

Train own staff;

Coordination of International workshops.



	GU/BBG
	Support ACMER, GAQ workshops;

Training of research and undergraduate students;

Science-based seminars.



	ACMER/GAQ
	Apply for additional financial support for updating Floradata;

Running Floradata workshops;

Bi-annual, national seed biology workshops;

Training of mining industry staff;

Fact sheets;

Five, 2-day seed collection workshops in Year 1;

Two, 1 -day workshops in years 2 & 3;

Support of collector networks as needed.




4.
IMPLEMENTATION, MONITORING AND EVALUATION

This section describes the implementation plan for the SFL program.  

The overall management and decision-making structure is set out below.

	Millennium Seed Bank Project (MSBP)
	
	           +
	
	Queensland Partners

	
	
	
	=
	
	
	

	
	
	“Seeds for Life” (SFL) program
	
	

	
	
	
	
	
	
	

	
	
	The Queensland Partners will meet biannually and prepare an annual report for onward submission to the Executive Committee.
	
	

	
	
	
	
	
	
	

	
	
	Executive Committee formed to monitor ongoing project performance, identify and evaluate future funding opportunities for the SFL program and appoint an external SFL program evaluator to review the SFL program at the mid-term point and at the program conclusion. This Executive Committee will consist of representatives from the EPA, the MSBP, the Queensland Partners and an independent advisor.


	
	


Monitoring and evaluation:

Monitoring and evaluation will occur in a number of different ways, including:

(a) The Queensland Partners will meet biannually to share information, monitor implementation of current SFL program activities, plan future activities, and prepare an annual written report on SFL program activities for onward submission to the Executive Committee. A representative from RBG Kew will attend one such meeting per year at which he/she will contribute to the preparation of the above-mentioned annual report;

(b) Appointment of an external, independent evaluator by the Executive Committee to assess outcomes – at the mid-term and at the conclusion (i.e. in 2007 and 2010);

(c) Audited financial reports will be produced annually by each party receiving funding.

5.
SEEDS FOR LIFE PARTNERSHIP ROLES

Role of the RBG Kew MSBP in the SFL program

RBG Kew is dedicated to the conservation of the world’s flora and has the capacity for routine processing and long-term storage of seed as well as research facilities for investigation of aspects of seed biology and storage. The MSBP works to provide scientific information towards a better understanding of the mechanisms involved in seed development, germination, dormancy, seed storage behaviour and the nature of desiccation intolerance in non-orthodox species. They also provide training in all aspects of seed biology. 

Roles of EPA and of the Queensland Partners in the SFL program

The role(s) of the EPA (or the relevant body nominated by the State of Queensland) and of each of the Queensland Partners is set out below. The major role is in bold type:

	EPA


	· Input into identification of species to be collected

· Identification and storage of herbarium vouchers in Queensland
· Transfer of seeds and herbarium vouchers to RBG Kew for accession into RBG Kew collections
· Participation in the Executive Committee



	ACMER


	· Links between SFL Partnership and industry 

· Management of floradata/extension

· Future funding

· Training
· Obtain applicable regulatory permissions and/or licences for project activities including transfer to RBG Kew


	UQ 


	· Collecting, seed biology and storage

· Rehabilitation value
· Training students

· Undertaking research

· Obtain applicable regulatory permissions and/or licences for project activities including transfer to RBG Kew


	GAQ
	· Training and support of industry and community collectors’ network

· Extension link between research and research users (with ACMER)

· Obtain applicable regulatory permissions and/or licences for project activities including transfer to RBG Kew


	GU/BBG
	· Conservation of threatened species and ecosystems, research

· Collecting, seed biology and seed storage or orthodox and recalcitrant species,

· Training students

· Undertaking research

· Obtain applicable regulatory permissions and/or licences for project activities including transfer to RBG Kew



The table below sets out the overall roles of the members of the SFL Partnership in the SFL program (Table 3):

Table 3: Overall roles of the members of the SFL Partnership in the SFL program: Years 1, 2 and 3

	RBG Kew
	Queensland Partners



	Seed biology and taxonomic data and knowledge from an international perspective;

Umbrella/framework under a credible international body;

Encouraging networking – international, Australian;

Training experiences;

Technology support;

Quality assurance;

Best practice, benchmarking data;

Research collaboration;

Storage experiences;

Strengthen capacity.


	Obtaining applicable regulatory permissions and/or licences to collect, store, study and transfer seed and associated herbarium specimens;

Physical product - Collecting seed and associated herbarium specimens;

Seed biology knowledge and data;

Implement the process of seed collection and duplication;

Encourage local, national and international networking;

Communication, extension;

Ensure correct identification;

Research collaboration;

Develop joint fund-raising;

Bring resources;

Feedback new information to Kew;

Maintain and develop the Queensland Partners.




6.
SFL PROGRAM RISKS AND MITIGATION STRATEGIES

	Risks (3 years)
	Mitigating Strategies



	Unfavourable climatic conditions
	Gear up to collect when favourable;

Be flexible about where to collect;

Ensure distribution data is readily accessible;

Mechanism to trace climate/growing conditions across the state



	Inability to attract external funds re central facility, lack of significant effort from individuals
	Find a person good at putting research grant applications together;

End of year 1 – put together a sub-committee to address



	Collectors – stay motivated in the long term, suitable
	Ensure we all send information to the collectors;

Ask what the collectors want in workshops etc – respond to these needs



	Lack of implementing resources


	Put up realistic proposals – match scale and scope;

Queensland Partners actively seek additional funding – include as a standing item on the meeting agenda



	No buy in by stakeholders 

e.g. government, universities


	‘We’re all sales people in our organization.’;

Write ‘resources’ into the contract;

Hold a ‘launch’ and invite key decision-makers;

International collaborations



	Collection targets not met – either over-estimate numbers or under-estimate effort required


	Find out what RBG Kew and WA already have, Find out what GU, UQ etc already have;

Coordinate at Queensland Partner meetings and continue to review and revise targets



	People – loss of key staff or students


	Completion bonuses for students;

Explicit role descriptions for Queensland Partner tasks (to enable easy hand-over)



	Communication failure in the team


	Develop a meeting calendar;

Include communication protocols in contract;

Circulate ½ page progress reports on projects before the meetings



	Research – failure to achieve on-ground outcomes


	Solid extension program;

Clear milestones;

User input into research questions


7. 
PROJECTS 1 & 2: YEARS 1, 2 AND 3

PROJECT 1: CONSERVING THREATENED SPECIES AND ECOSYSTEMS

A total of approximately 5031 plant taxa have been listed as rare or threatened in Australia by Briggs and Leigh (1995): this includes 76 presumed extinct, 301 endangered, 708 vulnerable, 1570 rare and 2376 poorly known. It is also noted that only 5% of these are known to occur outside of Australia and that the list represents approximately 15% of the world's flora with the proportion of Flora threatened in Australia (22.9%) being amongst the highest in the world. Of these threatened species, 1368 (27.2%) are listed for Queensland and this represents the second highest number after Western Australia, which has 2310 (45.9%) and is almost double the number listed for NSW, which is 770 (15.3%). Queensland has a total of approximately 7811 native flowering plants (Henderson, 2002). Queensland also has the highest proportion of highest priority bioregions in terms of consolidating the national reserve system (Sattler & Williams, 1999).

Thirteen bioregions have been defined for Queensland with a number of ecosystems being defined within each of these bioregions (Sattler & Williams, 1999). Table 1, which is adapted from Sattler & Williams (1999), indicates the numbers and percentages of ecosystems, which are endangered, or of concern as well as the total numbers of rare and threatened flora for each bioregion. Nine of these 13 bioregions have 35% or greater of ecosystems endangered or of concern. Bioregions within Queensland, which have the greatest numbers of threatened species, are the wet tropics region in North Queensland and the Southern coastal regions of the State. These are comparable with the South West region of Western Australia (Briggs & Leigh, 1995). A large number of species are also under threat in the Cape York Peninsula and the Brigalow Belt bioregions.

Table 1: Status of ecosystems and species within the 13 bioregions of Queensland. Adapted from Sattler & Williams (1999).

	Bioregion
	Proportion (%) of ecosystems endangered or of concern
	Number of rare & threatened flora species

	Northwest Highlands
	16/41 (39%)
	10

	Gulf Plains
	29/83 (35%)
	7

	Cape York Peninsula
	14/211 (6.6%)
	219

	Mitchell Grass Downs
	12/53 (22.6%)
	16

	Channel Country
	7/56 (12.5%)
	18

	Mulga Lands
	27/66 (40.9%)
	19

	Wet Tropics
	41/105 (39%)
	363

	Central Queensland Coast
	14/37 (37.8%)
	64

	Einasleigh Uplands
	22/46 (47.8%)
	62

	Desert Uplands
	37/58 (63.8%)
	21

	Brigalow Belt
	70/163 (42.9%)
	144

	SE Queensland
	55/145 (37.9%)
	230

	New England Tableland
	6/21 (28.6%)
	62


There are currently no comprehensive State-wide themes for collection and ex-situ conservation of Queensland native flora and it is apparent that such a theme would form a valuable support for the overall conservation effort in Queensland. Collection, seed biology studies and seed storage research would facilitate a theme for long-term ex-situ storage of Queensland native species. Information generated on seed biology would be valuable for regeneration and recovery projects and medium-term storage of seed could be put into place as a resource for regional conservation and regeneration themes.

Project Description

This theme will focus on the conservation of rare and threatened species and ecosystems. These species and ecosystems will be determined by the guidelines outlined in the Vegetation Management Act and the Nature Conservation Act. The predominant areas to be researched will include the storage of plant genetic resources, characterization of the seed biology of these rare and threatened species and the development of recovery plans.

Aim of the Project

The overall aim of the theme will be:

Collection in accordance with applicable regulatory permissions and/or licences and long-term storage of seed of 100+ native Queensland species a year, ensuring inclusion of rare and threatened flora;
Duplicate seed samples and associated herbarium specimens shall be sent to RBG Kew for accession, processing, seed biology assessment, taxonomic identification and verification and long-term storage;

Investigation of seed biology of each species as part of the process to ensure seed germination and recovery is optimized;

Determination of seed storage behaviour, and, where seed are found to be desiccation intolerant and non-orthodox, investigates the option of cryostorage;

Provide information on seed biology, storage behaviour and regeneration for conservation projects and scientific analysis;

Collaborative research on topics of interest to MSBP and the Queensland Partners;

Incorporation of all of the above into species and ecosystem recovery plans

PROJECT 2: REHABILITATION OF DEGRADED LANDS

There is an increasing interest in seed biology for purposes of rehabilitation of degraded lands such as mine sites, agricultural and pastoral land and salt affected land. Much of this degraded land incorporates the semi-arid climatic zones of Australia. Interest in rehabilitation of this land is becoming increasingly important not only to government departments, conservationists and environmentalists, but also to mining companies, farmers and graziers alike. State Government departments such as the Environmental Protection Agency, and the Departments for Primary Industries and Natural Resources and Mines are required to ensure that best practice guidelines are implemented by land-users, thereby ensuring environmental sustainability. Increasing the knowledge base for issues associated with species establishment on these lands is paramount, and a key area where environmental performance could be improved is through increased understanding of the issues associated with collecting, storing, germinating and establishing seedlings. 

To date several mining companies have funded projects examining seed dormancy in Australian native plant species. This has enabled an increased understanding of the levels (and variation within levels) of viability and germination that can be expected in a range of seed samples collected from 50 different native taxa. It also examined the underlying mechanisms of dormancy for a range of species and identified a greater range of issues associated with seed biology of native species.

Previous research has focused on aspects of seed quality and propagation within the families Cyperaceae, Epacridaceae, Restionaceae, Poaceae and Proteaceae and on innovative techniques for improving germination on mine site rehabilitation areas, such as the use of smoke. However, much of this research has been carried out on a species-specific and site-specific basis.  Proposed research to be carried out as part of the SFL program will allow the pooling of resources across specific sites to focus on seed quality and storage of native species.
The proposed research will enable a more complete suite of species to be utilized in rehabilitation themes, leading to a wider appreciation in the mining and agricultural industries of constraints and opportunities in re-establishing native ecosystems following land degradation. The project will also directly assist in maintaining Australia’s natural biodiversity with benefits to the horticultural and land rehabilitation (Landcare) sectors. Due to the interest from mining companies in the past it is anticipated that this will be an important source of funding to help contribute to that available from Government (e.g. ARC research funding, and help in-kind).

Project Description

This theme will focus on the rehabilitation of degraded inland and arid areas such as mines, agricultural/pastoral land and salt-affected sites. Research will focus on using seed for re-vegetation and issues relating to germination and establishment of seeds under rather extreme conditions in harsh environments. A key component is the development of cost-effective techniques and strategies for rehabilitation of these degraded lands. The theme will also undertake seed storage and testing services for the mining companies as a way of promoting more effective native seed usage, and expanding the range of species seeded. The extension, training and information transfer component of this theme is equally important and will in many ways determine the success of the project.

Aim of the Project

The overall aim of the theme will be:

Collection in accordance with applicable regulatory permissions and/or licences and long-term storage of seed and associated herbarium specimens of native Queensland species;
Duplicate seed samples and associated herbarium specimens shall be sent to RBG Kew for accession, processing, seed biology assessment, taxonomic identification and verification and long-term storage;

Investigation of seed biology of each species as part of the process to ensure seed germination and plant recovery is optimized;

Investigation into comparative longevity, seed handling and harvesting techniques;

Specific examination of dormancy mechanisms; 

Seed storage requirements;

Collaborative research on topics of interest to MSBP and Queensland Partners;

Aid in the updating of Floradata.

