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KEY PERSONNEL 

(a) Scientists 

J. A. ARMSTRONG Senior Principal Research Scientist and Curator.Western Australian 
Herbarium, CALM. Plant taxonomy and breeding systems. 

Dr J.A. CH4PPILL Lecturer, Department of Botany, The University of Western Australia. 
Plant systematics, especially phylogenetic analysis. 

Dr D. J. COATES Senior Research Scientist, Western Australian Wildlife Research Centre, 
CALM. Genetic diversity analysis, cytogenetics and breeding system analysis. 

Professor 8. G. COLLINS Professor of Biology, School of Biology, Curtin University. Plant 
reproductive biology, pollination biology, disturbance ecology and regulation of seed set. 

Professor J. CONSIDINE Professor of Horticultural Science, Murdoch University. 
Development of new horticultural and floricultural plant varieties. 

Dr K. W. DIXON Senior Research Botanist, Kings Park and Botanic Garden. Plant demography, 
autecology and germplasm storage. 

Dr S. D. HOPPER Senior Principal Research Scientist and 0.1.C.,Western Australian Wildlife 
Research Centre, CALM. Genetic diversity analysis, plant taxonomy, demography and reserve 
management for conservation and restoration. 

Dr S. H. JAMES Senior Lecturer, Department of Botany, The University of Western Australia. 
Genetic diversity analysis, cytogenetics and breeding system analysis. 

Dr 8. 8. LAMONT Senior Lecturer, School of Biology, Curtin University. Plant reproductive 
biology, disturbance ecology, modelling population dynamics. 

Dr N. G. MARCHANT Principal Research Scientist, Western Australian Herbarium, CALM. 
Plant taxonomy and systematic methods. 

Professor J. S. PATE Professor of Botany, Department of Botany, The University of Western 
Australia. Plant demography and autecology. 

(b) Commercial 

A.G & I.V. BOWDEN Directors, Plantex Australia Pty Ltd. Development and 
commercialization of new horticultural and floricultural plant varieties. 
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Ill. SUMMARY 

The biosphere is the source of our renewable material resources and many of them are poorly 
managed, as yet unused, or even undiscovered. The loss of biodiversity is an irreversible 
process of global concern. The Australian flora and fauna face unparalleled rates of extinc.tion, 
yet the flora, in particular, provides the basis for many industries and the means of restoring 
degraded lands. Consequently, the conservation of genetic diversity is of immense importance 
and is featured as one of four fundamental tenets in the World and the Australian Conservation 
Strategies. 

This proposal describes a strategy by which a substantial proportion of the dispersed research 
capabilities in plant genetics and conservation biology available in Australia and overseas can be 
integrated and focused onto urgent problems. It seeks to establish a Cooperative Research Centre 
with the potential to attain world leadership in the management of biodiversity. It will take 
advantage 'of the unique resources available in the Australian flora. It will identify. develop and 
commercialize some notable components, and generate a much enhanced understanding of the 
genetic diversity of pristine and modified plant population systems. The approach proposed is 
three fold: (i) to establish a research and educational program of international significance with 
ample provision to host Visiting Fellows and postgraduate students, to facilitate the exchange of 
staff and students and to sponsor appropriate conferences and workshops; (ii) to equip and staff 
a central laboratory with the best available facilities for describing genetic diversity and the 
systems which modulate it; the laboratory will specialize in the electrophoretic analysis of 
protein and DNA polymorphisms, cytogenetics, reproductive biology, genetic manipulation and 
systematics, and will provide resources and skills that can be drawn on by researchers in basic 
biological sciences, in horticulture, agriculture and forestry, in conservation biology and in 
environmental rehabilitation; and (iii) to ensure that research results are available to, and 
implemented by, private industry and the Department of Conservation and Land Management, and 
other government agencies. 

The Centre will focus its research on Australian plants. It will address fundamental questions 
concerning reproductive mechanisms and the modulation of genetic variation. It will identify 
commercially useful variants and foster their horticultural and silvicultural development. It 
will identify biological attributes characterising taxa prone to extinction, and formulate key 
management initiatives that will minimize extinction rates. It will identify populations of 
endangered species that should have priority for management, and develop long term germplasm 
storage, reestablishment and management procedures. The close involvement of the Department 
of Conservation and Land Management in the Centre provides an outstanding opportunity to test 
and apply principles in the management of the species-rich Western Australian flora. 

The Centre will have a strong commitment to the teaching of senior undergraduate and 
postgraduate students. Formal and informal links with a select group of national and 
international laboratories will be fostered to facilitate a substantial exchange program which 
will serve to provide educational opportunities unique in this hemisphere. The Centre's main 
laboratory and administration will be at the Department of Botany, The University of Western 
Australia, with networked facilities at Curtin University, Murdoch University, in various 
research centres of the Department of Conservation and Land Management, at Kings Park and 
Botanic Garden, and with Plantex Australia Pty Ltd. Structured in this way, the Centre has 
international, national and local relevance. It will have the potential to contribute at the highest 
level in significant research on conservation genetics, in utilizing the rich resources of our 
flora, and in providing knowledge of consequence in any attempt to redress the global loss of 
plant biodiversity. 

While the Centre will be at least partially self-funding through its consultancy services, 
contract research and royalties accruing from the development and commercialization of novel 
plant varieties, its enduring value will come from its significant contribution to knowledge in 
the areas of genetic diversity and its modulation, the development of superior conservation, 
restoration and environmental management procedures, and fundamental evolutionary biology. 
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IV. RESEARCH, EDUCATIONAL AND END-USER STRATEGY 

PROPOSED PROGRAM 

The loss of biodiversity through extinction of species is of global concern . Of all the major 

environmental problems facing Earth, this process is irreversible, depriving present and 

future generations of opportunities to use, study and appreciate many plants and animals. 

Extinction is merciless; it gives no second chances (see Ledig, attached) and the cost of ignoring 

biological c;onservation may be high. For example, previous generations saw no value in leaving 

perennial native vegetation along margins of drainage lines in the Western Australian wheatbelt. 

As a result, rising saline water tables now loom as a major hindrance to agricultural 

production, reversible only by massive and expensive replanting of perennial vegetation . 

.1. 

Similarly, the cedar wood industry in New South Wales is gone, due to the clearing of areas such 

as the Big Scrub. The wild stocks of sandalwood are seriously depleted. A substantial list of 

wasted resources may be prepared. The destruction of these resources can be halted, and the 

damage repaired, providing we know enough about those resources and the genetic diversity they 

contain (see the attached paper for a relevant review). The cost of gathering this information 

may be large, but the cost of IlQ1 gathering it will be inestimable. For these reasons, the 

conservation of genetic diversity is a fundamental tenet of the World and Australian Conservation 

Strategies. 

Yet, the most basic of questions in this area remain to be answered. These include: 

i) What are the plant resources available? 

ii) Which of these taxa are at risk? 

iii) What are the rates of extinction of taxa in the flora? 

iv) What biological attributes characterise taxa most prone to extinction? 

. v) What management initiatives minimise extinction rates? 

vi) How is germplasm best stored and cultured for population re-establishment? 

yii) How might native plant resources be manipulated most efficiently for commercial 

development? 

This strategic proposal seeks to integrate and accelerate the work of several independent 

Australian and overseas research groups sharing an interest in conservation biology. An 

unincorporated research centre within The University of Western Australia will be established. 

This Cooperative Centre for Plant Conservation Genetics and Germplasm Research will increase 

knowledge and understanding of native plants (and animals) so that they can be better conserved 

and utilized. The major requirement in this Proposal is for a substantial increase in the 
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number of research scientists active in fields relevant to conservation biology. Enhanced 

collaborative research and the joint supervision of postgraduate students and postdoctoral 

fellows will ensure that the dispersed participating scientists focus on the most important and 

relevant research questions. 

Extinction of species in the Australian flora and fauna is occurring at a rate without parallel on 

other continental land masses. Eighteen mammal extinctions have occurred this century. More 

than 100 vascular plants species are presumed extinct, compared with only 20 for Europe, 20 

for the U.S.S.R., 39 for South Africa and 90 for the U.S.A .. Recent Australian assessments of 

threatened _species list 500 vertebrates, 400 invertebrates and 3329 vascular plants. Western 

Australia has 43% of the 3329 plant species listed as threatened, more than any other State on 

the continent and more than most other countries . Because of the relatively embryonic state of 

Australian taxonomic knowledge in many plant and invertebrate groups, the above figures may 

well underestimate the magnitude of the potential losses facing Australia over the next few 

decades. 

The Australian flora is a powerful tourist attraction, and one of the major attractions in 

Western Australia. In this regard, it is a resource which supports a major set of allied service 

industries. There is a disproportionately high number of rare plants in the Australian flora, 

compared with most floras of the world. Many of the rare and endangered Australian native 

plants have considerable horticultural potential, and could be utilized in the multi-million 

dollar seed, cut flower and nursery trades. Their rarity alone makes them a highly saleable 

commodity. Some Australian floricultural companies already have strong international market 

links in the U.S.A., Europe and Japan, and could sell horticulturally desirable taxa in large 

numbers. Salt tolerant and industrially useful native plants, such as Eucalyptus species, will 

find a continuing role globally in the restoration of degraded environments, provision of timber, 

paper pulp and firewood etc. In addition, the chemical and pharmacological resources embedded 

in the Australian flora are poorly known and essentially untapped. These resources need to be 

conserved and developed. To do this, they and their environmental interrelationships need to be 

understood. 

A focus on Western Australian plants is intended but the Centre will work on plants and animals 

from throughout Australia, as appropriate. The magnitude of the threat to the Western 

Australian flora is in part due to the genetic systems and complex environmental adaptations 

that characterise it. It has evolved many unusual, elaborate but unstable genetic systems, 

especially amongst hermaphrodite plants capable of self fertilization. These plants may tolerate 

high levels of self pollination but impose stringent selection upon the seeds produced, or 

promote enhanced levels of cross pollination. They often result in highly attractive flowering 

plants of considerable commercial potential but which exhibit low seed set, or poor quality seed 
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when in cultivation. As well as genetic adaptations, morphological, anatomical, physiological 

and mycorrhizal adaptations to nutrient-poor and fire-prone habitats are myriad. In addition, 

many taxa are susceptible to introduced pathogens such as Phytophthora while areas of the 

south-west richest in local endemic species are those favoured for agriculture and therefore 

subject to population decimation and competition with genetically robust and environmentally 

tolerant weeds. 

The majority of the inimical attributes which characterise the flora, however, are poorly 

known and therefore poorly understood. They may be of critical importance in cultivation . They 

have not, ard as yet cannot, be taken into account in conservation, environmental management 

and restoration programs, and they preclude or endanger the horticultural and floricultural 

commercialization of many forms . 

Thus the south-west provides an exceptional and challenging opportunity to investigate and 

mitigate the detrimental effects of European land-use practices on an ancient and complex flora, 

and to avail ourselves of its many riches. Without the information that intensive research can 

generate, we will not be able to manage our biological resources effectively. 

Information concerning the reproductive biology and genetic diversity of plant population 

systems is particularly relevant to both the conservation and development of plant resources. 

Genetic diversity analysis is also particularly important in taxonomic research, in plant and 

animal breeding, and in tracing the origins, spread and potential threats of exotic weeds and 

animal pests. The increasing application of methods for assessing genetic diversity in population 

systems requires a common set of technological capabilities to be available to a broad spectrum 

of biologically oriented laboratories. While each laboratory can laboriously generate its own 

competence, it would be much more efficient if such laboratories had easy access to high quality 

technical service and advice from a central laboratory. 

This proposal seeks to establish a world class laboratory and an international exchange program 

in which research and postgraduate training on inherited variation and germplasm manipulation 

is aimed at providing a much enhanced understanding of the genetic architecture of pristine and 

modified plant population systems. Current resources allocated to such research are too 

dispersed and inadequate to allow for the major advances in understanding needed if we are to 

arrest the major losses of biodiversity facing Australia, and the planet, over the next few 

decades. The Centre will integrate a large section of Australian research in conservation biology 

and focus the attention of dispersed research groups, especially within Western Australia, on 

particular problems. It will augment the research capabilities of those groups, and accelerate 

the resolution of those problems. Many of the principles derived from research at the Centre 

will have relevance to the management of biological resources similarly under threat both 

6. 
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within and outside Australia. 

The approach proposed is three-fold: 

m Jo establish a research and educational program of international 

siaaificance, 

Ample provision will be made for hosting Visiting Fellows and postgraduate students, as well as 

for facilitating the exchange of staff and students and the sponsorship of appropriate conferences 

and works~ops. The Centre will host conferences and workshops to facilitate communication 

among its staff, other scientists, private industry and conservation authorities. The involvement 

of private industry, Kings Park and Botanic Garden, and the Department of Conservation and 

Land Management will ensure an integrated approach to fundamental questions concerning the 

genetics and breeding biology of plants, ensuring relevance to the needs of industry, 

conservation and germplasm storage. 

National and international collaboration with Centre staff, as well as exchange of staff and 

postgraduate students will be fostered by establishing formal or informal links with the 

following scientists and their laboratories: 

Dr A.H.D. Brown, CSIRO, Division of Plant Industry, Canberra 

Dr M.F. Fay, Micropropagation Unit, Royal Botanic Gardens, Kew 

Assist. Professor P.L. Fiedler, Dept. of Biology, San Francisco State University, California 

Professor J. Hamrick, Department of Botany, University of Georgia, Athens, Ga. 

Dr F.T. Ledig, USDA Forest Service, Berkeley, California 

Assoc. Professor J.A. McComb, Biological and Environmental Science, Murdoch University. 

Dr G. F. Moran, CSIRO, Division of Forestry and Forest Products, Canberra 

Professor R. Ornduff, Department of Integrative Biology, University of California, Berkeley 

Professor R. Wyatt, Department of Botany, University of Georgia, Athens, Ga. 

International recognition of the importance of establishing an Australian Plant Conservation 

Genetics and Germplasm Cooperative Research Centre is reflected in letters attached to this 

application. It is clear that establishment of the Centre would have a synergistic effect with 

overseas institutions, and attract many eminent scientists from other countries to Australia to 

work on the flora. 

I 

The presence of three Visiting Fellows per annum at the Centre will further enhance the 

educational opportunities offered. The Centre's emphasis on national and international exchange 

programs will extend the knowledge acquired across the globe to end-users in many countries 
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unable to fund plant conservation genetic and germplasm research. The Centre will place a 

strong emphasis on attracting and training postgraduate students. Scholarships for 9 

postgraduate students will be provided, along with substantial grants for their travel and 

laboratory costs. In addition the Centre's activities should attract a number of postgraduate 

students supported by currently available awards. Contributing staff from the Department of 

Conservation and Land Management, and Kings Park and Botanic Garden, will co-supervise 

postgraduate students along with University based personnel, and participate in teaching of 

undergraduates where relevant. A substantial input into new or existing MSc'Diploma courses 

relevant to plant conservation biology will be made. A postgraduate research and teaching 

program of this strength in the fields of plant conservation genetics and germplasm studies is 

currently unavailable anywhere in the world. 

Oil To equip and staff a central laboratory with the best available facilities for 
describing genetic diversity and the systems which modulate it. 

The laboratory will specialize in the electrophoretic analysis of protein and DNA 

polymorphisms, cytogenetics, reproductive biology, genetic manipulation and systematics, and 

will provide resources and skills that can be drawn on by researchers in basic biological 

sciences, in horticulture, agriculture and forestry, and in conservation biology and 

environmental rehabilitation. The pooled resources of the central laboratory and participating 

institutions will enable the elucidation of factors influencing recruitment, survival and 

a 

extinction in plant population systems on a scale simply not possible given current facilities and 

resources. The long-term storage of germplasm, focussing on endangered Australian organisms, 

will be the subject of a major research effort. To capitalize on expertise amongst the key 

scientists, research at the Centre will focus on groups such as Eucalyptus, the Proteaceae, 

Orchidaceae, Myrtaceae, Leguminosae, Stylidiaceae, Haemodoraceae, Rutaceae, Restionaceae and 

Liliaceae. Thus a mixture of cosmopolitan and/or globally utilized taxa (e.g. orchids, 

Eucalyptus) and uniquely Australian gondwanic taxa (eg. kangaroo paws) will be investigated to 

ensure international, national and local relevance. 

Ciiil To ensure that research results are available to private Industry and 

implemented through the operatlonal capabilities of the Department of 

Conservation and Land Management and other government agencies. 

There will be a strong commitment to publish research findings in hosted and attended 

conferences and workshops, in the formal scientific literature, and in more popular media so 

that relevant data are available internationally to the widest group of end-users. While its 
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research is likely to generate commercially valuable results in the short term, the enduring 

value of the Cooperative Research Centre will be its contribution at the highest level to 

significant research in conservation genetics. In this regard, involvement of the Department of 

Conservation and Land Management will provide unparalleled opportunities to apply its research 

results in the development and implementation of recovery and management plans for species, 

and, thereby, in redressing the global loss of plant biodiversity. Involvement of CALM in the 

Centre will ensure ready access to an administrative and field management organization with 

statutory obligations to conserve threatened plants through the Rare Flora provisions of the 

Wildlife Conservation Act. Consequently, procedures are in place to implement flora 

conservation research findings efficiently. Wildlife Management Plans aimed at conserving 

endangere'd species are presently developed by small working groups that include research 

scientists, wildlife management biologists, and field operations staff. Centre staff will 

participate on such planning teams, assist in monitoring, and routinely contribute advice on the 

implementation of their findings. Early consultation with field management staff will be 

fostered to ensure that key questions faced by land managers are addressed. 

The commercial development of horticulturally and silviculturally desirable endangered species 

will be facilitated by the joint involvement of horticulturists and foresters at Murdoch and 

Curtin Universities, CALM and Plantex Australia Pty Ltd. The latter company has a strong 

committment to the commercial use of Australian native plants for floriculture. With market 

contacts nationally and internationally, Plantex Australia Pty Ltd's end use of germplasm 

obtained by the Centre's research has the potential to develop substantial income in the 

multi-billion dollar global trade in flowers. In addition, the Centre will provide CALM with 

pertinent information facilitating its statutory obligations to manage commercial wildflower 

harvesting. 

The Centre will welcome requests for advice and technical assistance from other laboratories 

desirous of introducing genetic diversity analysis and germplasm manipulation into their 

research and development programs. Technical training and joint research ventures will be 

encouraged, and on a contract basis where appropriate. This service will be particularly 

valuable in the development and commercialization of new forms in the horticultural, 

floricultural and timber industries. An immediate extension of the service may be found in its 

application to freshwater crayfish (marron) Cherax tenuimannus whose concurrent 

commercial exploitation, recreational fishing and conservation will be possible only given a 

thorough knowledge of the genetic diversity it contains and how it is modulated. 
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COOPERATIVE ARRANGEMENTS AND ROLES OF PARTICIPATING INSTITUTIONS 

It is intended to establish the main laboratory and Centre administration at the Department of 

Botany in The University of Western Australia. Substantial new office and laboratory facilities 

will be required. The Centre would provide a central facility for use by participating 

institutions in Western Australia, as well as by interested national and international 

organisations. Visiting Fellows, Postdoctoral Fellows and postgraduate students would be 

accommodated at this laboratory unless one of the other networked institutions was more 

appropriate,- The central laboratory's role will be mainly in the provision of capability in the 

analysis of genetic diversity and will maintain a close association with the C.S.I.R .O. Forestry 

and Forest Products laboratory in Canberra. 

Within the Department of Conservation and Land Management, networked laboratories and 

facilities will include some of those at the Western Australian Wildlife Research Centre, at the 

· Western Australian Herbarium, and, if required, at country research centres and field 

laboratories in Manjimup, Narrogin, Tutanning, Two Peoples Bay, Perup and Karratha. Kings 

Park and Botanic Garden will contribute seed storage, glasshouse and tissue culture laboratory 

facilities, while other specialized laboratory facilities will be available at Curtin and Murdoch 

Universities and at the Plantex Australia Ply Ltd facility. 

Each of the participating institutions will retain its existing research or applications group 

working in fields relevant to plant conservation biology. The Centre will augment and integrate 

the research directions of these groups by appropriately allocating Postdoctoral Fellows and 

resources. 

It is intended that a number of new staff will be established, including 12 Postdoctoral 

Fellowships in subject areas and located, in the first instance, as follows: 

- lsozyme diversity analysis, at the central laboratory. 

- DNA diversity analysis, at the central laboratory. · 

- Diversity analysis and the conservation genetics of trees, at the central laboratory and CALM. 

- DNA manipulation in plant breeding, at the central laboratory. 

- Cytogenetics and breeding systems, at the central laboratory. 

- Population demography, at the Wildlife Research Centre, CALM. 

- Long-term germplasm storage, at Kings Park and Botanic Garden. 

- Systematics - two positions, at the Herbarium, CALM, and Botany Department, UWA. 

- Horticultural & floricultural commercialization, at Murdoch University and Plantex Pty Ltd. 

- Pollination biology and regulation of seed set, at CALM and Curtin University. 

- Population modelling & extinction scenarios, at Curtin University. 

1..Q 
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One of the Postdoctoral Fellow appointments will be made at a Professorial level to accommodate 

requirements for a high level of skill in DNA technology. The scientists would require support 

staff as follows: 

- 12 Technical Officers to assist the above scientists, Visiting Fellows and Key Scientists 

- Administrative Assistant 

- 3 Typist/Clerical Officers 

In addition to new staff, the Centre would fund 3 Visiting Fellow positions annually, 9 

postgraduate students, and facilitate 6 exchange positions annually with participating national 

and international institutions. 

PERFORMANCE INDICATORS 

1. Elucidation of general principles pertaining to the systematics, conservation genetics 

and germplasm manipulation of endangered plants. 

2. Production of taxonomic treatments identifying threatened taxa in morphologically 

diverse groups. 

3. Establishment of techniques for predicting, measuring and monitoring plant extinction 

rates. 

4. Mitigating the threats facing species and enhancing populations so that they are no 

longer endangered. 

5. Effective long-term germplasm storage of significant numbers of taxa. 

6. Successful habitat re-establishment of endangered taxa. 

7. High quality publications and theses. 

8. Appointment of postgraduates and Postdoctoral Fellows to permanent positions in high 

quality research and teaching establishments. 

9. Research results successfully put into practice by CALM and other government and 

private agencies, including production of Wildlife Management Programs. 

1 O. Development and commercialization of new horticultural, floricultural and 

silvicultural products. 

11. Development of a significant contract research portfolio. 

V.MANAGEMENTSTRUCTURE 

The Centre will be a part of The University of Western Australia and managed by an Executive 

Director, Dr S. D. Hopper. The Executive Director will be advised by a management committee 
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comprising the key scientists from each of the participating institutions and two independent 

persons, one a non-participating business administrator and one a scientist. Reprcscnlalion of 

the Postdoctoral Fellows and the technical staff will also be included. For administrative 

purposes, the Executive Director would be granted appropriate status by The University of 

Western Australia, perhaps by secondment Receipt and disbursement of funds would be through 

the usual channels of the Botany Department at The University of Western Australia whose 

management is familiar and experienced with diffuse systems of research funding , such as that 

associated with The Centre for Water Research. Audit of accounts would be controlled by The 

University of Western Australia. 

Research responsibility would flow from the Executive Director and the management commil\ee 

to relevant participating scientists who would collaborate with and be responsible for the 

Postdoctoral Fellows and support staff within their field of expertise (Figure 1 ). The selection 

of Visiting Fellows, supervision of postgraduate students, and organisation of the exchange 

program would likewise follow similar lines of responsibility. 
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_· The Centre would be largely self-sufficient administratively, with the Administrative Assistant 

and Typistes responsible to the Execulive Director. All staff and student_s will have ready access 

to personal computers to disperse word processing and other computing requirements. 
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~ 

1991 1992 1993 1994 1995 
INPUT FROM PARTICIPATING INSTITUTIONS $ $ $ $ $ 

DEPT. OF CONSERVN AND LAND MANAGEMENT 
Salaries x3 951624 1046786 1151465 1266612 1393273 
External Grants 50000 50000 50000 50000 50000 

THE UNIVERSITY OF WESTERN AUSTRALIA 
Salaries x3 371400 408540 449394 494333 543767 
External Grants 10000 10000 10000 10000 10000 
Success Grant 200000 

KING'S PARK AND BOTANIC GARDEN 
Salaries x3 157416 173158 190473 209521 230473 

· External Grants 155000 155000 155000 155000 155000 

CURTIN UNIVERSITY OF TECHNOLOGY 
Salaries x3 227451 250196 275215 302737 333011 
External Grants 100000 100000 100000 100000 100000 

MURDOCH UNIVERSITY 
Salaries x3 48720 53592 58951 64846 71331 
External Grants 50000 50000 50000 50000 50000 

PLANT EX AUSTRALIA PTY LTD 
Salaries x3 40000 44000 48400 53240 58564 

I- Facilities & Training 60000 60000 60000 60000 60000 
w 
C, POTENTIAL EXTERNAL INCOME C 
:::> Consultancy and Training 5000 20000 25000 30000 35000 
co Contract Research 20000 50000 100000 100000 100000 
> New External Grants 50000 100000 120000 150000 

Royalties 10000 50000 100000 

TOT AL INSTITUTIONAL CONTRIBUTION 2446611 2521272 2833899 3116289 3440418 



1991 1992 1993 1994 1995 

::1 EXPENDITURE: CRC GRANT REQUESTS $ $ $ $ $ 

CAPITAL WORKS 
New Building/Extension 100000 1100000 800000 

STAFF SALARIES 
Postdoctoral Fellows (12) 209126 376718 495195 546701 546701 
Technical Officers (12) 129430 260575 395238 403139 410110 
Admin . Assistant 37434 38501 39601 40730 40730 
Typiste /Clerical Officer (3) 511 78 77560 79144 79144 79144 

VISITING FELLOWS 
Airfares, allowances (3) 20000 44000 72600 79860 87846 

POSTGRADUATE STUDENTS 
Scholarships (9) 39000 85800 141570 155727 171300 
Travel, research allowance (! 30000 66000 108900 119790 131769 

EXCHANGE PROGRAM 
Airfares, allowances (4) 20000 44000 96800 106480 117128 

OPERATING COSTS 
Research team support (12) 80000 1 76000 290400 319440 351384 
Consumables, workshops etc. 30000 65000 100000 110000 121000 
Publications 20000 55000 85000 93500 102850 

VEHICLES 
6x 4WD, 6x 2WD 80000 80000 80000 

COMPUTERS 
PC's .etc (25) 25000 50000 50000 

EQUIPMENT 
Lab . equipment 80100 

EXPENDITURE: CRC GRANT REQUEST 951268 2519154 2834448 2054511 2159962 

TOT AL CRC PROJECT COSTS 3397878 5040426 5668347 5170800 5600380 
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BUDGET SUMMARY 

1991 1992 1993 1994 1995 

$ $ $ $ $ 

(000) (000) (000) (000) (000) 

Total Committed 3 398 5 040 5 668 5 171 5 600 

Institutional 2447 2 521 2 834 3 116 3 440 

CRC GRANT REQUEST 951 2 519 2 834 2 055 2 160 

The budget has been estimated on the following basis: 

Contributions from Participating Institutions 

1991: 

DEPARTMENT OF CONSERVATION AND LAND MANAGEMENT .... total $1 001 624 

Salaries (Hopper 100% SPAS La, Coates 100% SAS L6, Armstrong 40% SPAS LS, Marchant 

50% PAS L7, Rye 50% RS LS, Patrick 40% RS LS, Sokolowski SO% STO LS, Brown SO% TO 

L3, various others as minor participants equivalent to SO% of a Senior Research Scientist L6 

and 50% of a Technical Officer L3) x 3 for administrative overheads, operational costs, office 

and laboratory rental etc ... .. .. ... ....... ...... .. ..... ... ..... ... ........ ...... .... ..... ............ ..... ... ...... .... $ 951 624 

External grants ..................... ... ................... .... .... .. ......... .. .. .... ... ... .. ..... ....... ....... $ 50 000 

THE UNIVERSITY OF WESTERN AUSTRALIA .. .... ... ... .... .................. total $581 400 

Salaries (James 50% SL, Chappill 50%, Pate 10%Prof. , 6 postgraduate students, 2 honours 

students ) x 3 for administrative overheads, operational costs, office and laboratory rental 

etc .... .. .. ...... .... ......... .. ............... .... ......... ..... ..... .... ........... ........... .... ..... ............ .. ... ... ...... .. $ 371 400 

External grants .... ......... ........... .... ... ... .. ...... ...... .......... .................... .. ........... ...... $ 1 0 000 

Success Grant .. .. ..... ........ .. ... .. ... .. ..... ... .. ......... .............. .. .... ............ ..... ..... ... ..... $ 200 000 

KINGS PARK AND BOTANIC GARDEN .......... ......... ............. ........ .......... total $ 312 416 

Salaries (K. Dixon 50% SRB L6, Bunn 70% L2/4, I.A. Dixon 5% L3) x 3 for administrative 

overheads, operational costs, office and laboratory rental etc ... .................. ... ......... ... $ 157 416 

External grants .............. ..... ..... ... .. .. ...... .. ............. ......... ........ ....... ................. ... $ 155 000 



CBC Proposal· Plant Conservation Genetics and Germplasm 

CURTIN UNIVERSITY OF TECHNOLOGY ..... ...... ..... ............... ........... ... . total $ 327 415 

Salaries (Collins 20% Prof., Lamont 20% Snr L, Tan 20% L, Witkowski 30% Res F,McNee 

20% Res Asst, Walton 20% res Asst, Miodeczieski 20% Teen) x 3 for administrative 

overheads, operational costs, ottice and laboratory rental etc ... .. .......... .... ..... .... .. ..... . $ 227 415 

External grants ... ... .. .. ........... .... .. .... ... ... ... ....... .. .. .... .. ... ... .. .. ....... .... ...... ..... .... ... $ 100 000 

Success Grant .... ........ ............. .. ... .... ....... .. ....... ..... ......... ... ... ... ... ......... ... .... ... ... .. $ 50 000 

MURDOCH UNIVERSITY ..... .............. .. ..... ................ .................. .. ....... total $ 98720 

Salaries (Considine 10% Prof, Pop. Geneticist 30% Res F) x 3 for administrative overheads, 

operational costs, office and laboratory rental etc .. .. ...... .................... .. ...... ... .... ... .. .. ... $ 48 720 

External grants ........ .. .. .................................. ........... ... ............. .... .. .. ......... .... .. $ 50 000 

PLANTEX AUSTRALIA PTY LTD .... ............. .... ..... ...... ......... ................. total $ 100 000 

Salaries(A. Bowden 10% Co Director, I Bowden Co Director, Technician 100%) .... .. $ 40 000 

Facilities (Greenhouse, tissue culture facility) and Training ........ .. .............. ..... .... .. .. . $ 60 000 

* The External grants do not include Commonwealth funded competitive grants. 

1992 - 1995: 

The salary components rise by 10% per annum. 

The External grants component is maintained at a constant level. 

The Success Grants, conditional on being awarded a CRC grant, are available only in the first 

year. 

New Expenditure to be funded by CRC Grant 

NEW BUILDING OR EXTENSION TO FACILITIES ................................. total $ 2 000 000 

New laboratory and office facilities to accomodate between 15 and 20 staff (Director, 

Postdoctoral Fellows, Technicians, Visiting Fellows, Postgraduate Students, Administrative 

Staff) Mainly at UWA but also at Curtin and Murdoch as required. 

When fully operational, the Centre will support the following new salaries, allowances and 

operating costs per annum: 

NEW STAFF ..... ...... .. .. .. ........... ...... ..... .... ....... .. ..... .... .. .... ...................... total $ 1 043 246 

The salary scales given are at the initial appointment rate. 
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12 Postdoctoral Fellows 11 x @ $ 33163, 1 x Prof. level@ $ 67 812 + 25% administrative 

overheads ... .. .................... ....... .. ....... .... .. ........ .... ............... ......... .. ... .... .... .... ... .... ... .... ... .. . $ 540 756 

12 Technical Otticers L2 1st position@ $25886 + 25% administrative overheads .. $ 388 290 

Administrative Assistant L3 1st position + 25% ad min. overheads .. .... ..... ....... .. ........ .... $ 37 434 

3 Typiste/Clerical Otticers L 1 2nd position+ 25% admin. overheads .... ... .... .. ........... .. .. $76 766 

VISITING FELLOWS 

airfares, accomodation and research allowances x3 .................................... ... ..... .. .. ...... .... $60 000 

POSTGRADUATE STUDENTS 

9 scholarships @ 13 000 ....... .... .. ....... ..... ..... .. .. ..... ... .... ... .... .............. ..... ..... ...... ..... ..... .. $ 117 000 

9 travel , research grants@$10000 .... ...... .. ..... .. ..... ...... ...... .... ....... ...... .. .. ... ......... ..... ..... $ 90 000 

EXCHM.GE PRCX3RAM 

airfares, accomodation and research allowances for 6 postgraduates or Centre statt per year@ 

$20 000 each ........... ..... ... ...... ....... .. .... ......... ..... ... ........ .. .... .. ..... .. ...... .. ..... .. ... .. .. ....... ....... $ 120 000 

OPERA TING COSlS 

12 teams (Postdoctoral Fellow+ Technician)@ $20 000 travel, consumables etc .. ... $240 000 

Consumables, supplementary costs for key scientists, workshops etc .... ........ .... .... ... ... $ 100 000 

Publications, including Wildlife Management Programs .......... ................... ... ... ..... .... .. $ 100 000 

In addition, the Centre will require the following Capital items: 

VEHICLES 

6 4WD@ $25 000 .. .. ......... .... ... ..... ...... ......... ...... ...... ..... ... .. ..... ... ............ .. .... ... ....... ...... $ 150 000 

6 2WD@ $15 000 .. ............................. .. ................ ............. .. ... .. .. .. ..... .................... .. ... . $ 90 000 

C0\1Pl.ITERS 

25 personal computers, printers and software @ $5000 each ............ .... ... ... ........ ........ $ 125 000 

EQUIPMENT ....................... .... .. .. ......... .. ....... ... .. ... ...... ..... ....... ... .. ....... ... .... ... .. ....... .. ... . total$ 80 100 

Dry block ................... $1 500 Cassettes .. .. . $4 000 

Shaking water bath .... $3 200 Hybaid ovens ...... $3 900 

Laminar Flow ........ ..... $3 500 P32 lab .... $25 000 

Incubators .... ...... .. ..... $ 5 000 Chemicals, consumables .... $ 4 000 

Liquid N Dewar .......... $ 6 000 Herbarium facilities .... $20 000 
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It is anticipated that the Centre will build up its personnel and capital items to full strength 

over the first three years. In estimating the CRC Grant requirements for the first five years, 

build-up, salary increments and staff turnover have been anticipated according to the following 

scheme: 

1991 1992 1993 1994 1995 

BUILDING $100,000 $1 ,100,000 $800,000 

PDF Appointments 4 6 6 4 

PDF Terminations 2 2 4 

TO Appointments 4 6 6 2 

TO Terminations 2 2 2 

T/CO Appointments 2 2 1 

T/CO Terminations 1 

Vehicles - 4WD 2 2 2 

Vehicles - 2WD 2 2 2 

VII.REFEREES 

Australian: 

Dr Tony Brown, CSIRO Division of Plant Industry, PO Box 1600, Canberra ACT 2601 

Telephone: (06) 246 4911 Fax: (06) 246 5000 

Dr Gavin Moran, CSIRO Division of Forestry and Forest Products, PO Box 4008, Canberra 

ACT 2601 

Telephone: (06) 281 8211 Fax: (06) 281 8312 

International: 

Dr Tom Ledig, U.S.D.A. Forest Service, Pacific Southwest Forest and Range Experiment 

Station, Berkeley, California 94701 USA 

Telephone: Fax: 

Dr Michael. F. Fay, Supervisor, Micropropagation Unit, Royal Botanic Gardens, Kew, 

Richmond, Surrey TW9 3AB England 

Telephone: 01-940 1171 Fax: 01-948 1197 

4 

4 

2 

2 

1 
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United State~ 
Department of 
Agriculture 

F'orest 
Service 

?acific Southwest 
Fore3 t and Range 
::xperiment Station 

1960 Addison Street 
P.0. Box 245 
Berkeley, CA 94701 

Da t«: October 3, 1 990 

~r. St ephen ri . !ioprier 
~estern Austra:ian Wildlife ~esea~c~. Centre 
[,e~artment of Cor:~e:rvatlor. and ~c::-.C ~r.agement 
P.0 . E\ox ~ , 
~anneroo. Wes tern Austra!1a t0i: 
All !'TRAI. l A 

near St<,ve : 

1 strong:y s upport your proposal tc Es:a bli sh a Cooperative Centre for Plant 
Conservat : or. Genetics and Germplas~ Research . My enthusiasm could not be 
greater. 

The need fo r such a centre is more critical than any other I can imagine. 
Extinction is merciless; it gives nc second chance. If research on 
superconductors, as an example , is postponed for a year, the damage is not 
irreparable; the same experiments can be conducted next year . On the other 
hand, every year that we postpone r<,search on genetic diversity, more species 
go extinct, and for those that don't go extinct but merely continue a downward 
slide, the eventual costs of remediation escalate. 

The returns are more substantive than they appear. Tourist dollars are, of 
course, linked to Australia's unusual plants and animals, and even the most 
obscure species may yet provide valuable products , But more important is the 
intrinsic value of native plants and wildlife to Australians. To paraphrase 
one of our statesmen, Clinton Anderson: A great people conserve their 
resources, they are not scratching every last nook and cranny for a board of 
lumber or a grain of wheat. Your biota, and ours, are the canaries in the mine 
-- when they begin to fade, our societies will shortly follow. 

The greatest strength of your proposed centre is its world class scientists: 
i . e., you, Dave Coates, your cooperators (e.g., Gavin Horan and Tony Brown), 
and your students . The intimate connection of your centre with land management 
agencies is another strong point, often missing when research is conducted 
solely within the confines of academic departments. The active involvement of 
field managers and research scientists is bound to be synergistic. I imagine 
also that your centre will improve graduate education in conservation biology 
by making government scientists even more available to the university community 
than they are now, although your efforts in that arena are already 
considerable. Finally, it is important that the centre's work will not stop at 
research, that you will take an active role in conservation by establishing 
germplasm collections at the Kings Park and Botanic Garden. Conservation 
efforts in botanic gardens would benefit, in general, by considering the 
importance of genetic diversity to their plant collections. 

Caring for the Land and Serving People 
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Your Centre will provide an opportunity to link our two institutions; as you 
know by my last letter, in August the U.S. Forest Service created a new Center 
for Conservation of Genetic Diversity within the Institute of Forest Genetics. 
Our laboratory and residence facilities at the Institute could be used by 
Australian students and scientists working on topics that promise to result in 
principles of mutual interest. 

We do have substantial reasons for improving communication. We have similar 
concerns because we are both located in Mediterranean climates in areas with 
extremely high levels of endemism. In addition, Australian eucalypts are 
economically important to California; their conservation is in our best 
interests. Furthermore, our Center may provide sites for u ~ conservation 
of some of your flora as well as testing grounds for research best conducted 
away from Australia. For example, the chestnut blight fungus and some of our 
phytophthora root rots (one of which ls respons i ble for dieback of jarrah) have 
the potential to play havoc with your flora; testing for resistance or 
susceptibility can identify threats before they occur, and testing here would 
provide a degree of containment unattainabl<, i f similar research were to be 
conducted in Australia . 

In brief, your proposed centre would fill an important role in Australia and 
would be welcomed on the world stage as well . I support it strongly and look 
for.ard to formal linkages and exchanges. 

Sincerely, 

~ Le.d-J 
F. Thomas Ledig 
Senior Scientist 
Institute of Forest Genetics 
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The University of Georgia 

College of Arr~ .a,nJ Soem: e~ 
Otparrmtnt of Ro1an:, 

Oc. lobr r 1, , 1990 

Ot· Si. Pph c n O llopper 
Senior Pri11 c ii1 ;il RPsr;:nch Sci e nti s t 
\,,:i' s r< : rn l\u !-i tr;ili ,,n \Jilrllif<' 

l<1 •s<• ,1rch C: r· rlf , ,r 

P O Kn x 'l 1 
i..1.1nn c~ roo , IJ . A 

AUSTR,\LJA 

DP~r s u~vc . 

1,06'., 

TEI. (404) S<l •.17 ,12 
FAX (404) S4l •IH0S 

I hav e jus t returned from an international confe1·cnc r in Upps~la , 
Swed e n . on conservation of b i odiversity ~nd have re~d y ol1r application fo1· ~n 
Austr a lian Pl~nc Conservation Genetic and Germpl~sm Coop~r a tive R~sParch 
Centre I must say that I am impressed! After hcarinr, 1 . • 1lk c1f tc r udk ahour 
endangered plane s and the myriad threats to their continur.cl exist e nce . I had 
begun co de s pair of our chances of acting quickly enough to learn what we need 
lo in order co save them Your proposed Centre , howev e r, ...,.ould provide just 
such a mech~nism for discovering the critical parameters nnd training 
scientists who can then put sound conservation policies into practice . 
Australia could quickly become the world leader in chis important area . 

Your pl~n.'i for de velopment of the C~ntrc> s ound ,:min,•111 }y rc .1 so11.1hlr lo 

me The proposed team of scientists includes a numlwr of '-'Orlcl-clas.i;; 
botanists . who have made their mark in a range of disciplines relevant to 
conservation biology: from systematics and cytogenetics to physiological 
ecology and tissue culture Individually each of tl1esr s c: ienti s ts is 
excellcnr. in his n;irro\J !'ipeci~lty, hue ,1S p.irl of., coo1·di11 ;11c~d lr•:im IIIC:y wi 11 
form a research force unequal led anywhere in th<.: world \Jh1 .•r c;Ls il i s 
unlikely that all of these researchers would independently focus on 
conservation of genetic diversity. your proposed Centre would facilitate their 
banding together to attack this complex . multifaceted problrm . I hel i eve this 
grol1p would have an r xcellent chance of making rapi~ prc,~,-~ss in this area 

I am personally flattered that you have included my name among the list 
of proposed international collaborators . Certainly my students and I would be 
delighted to participate as fully as possible . Hy own research program is 
moving strongly in the direction of studies of the population genetics and 
ecology of rare and endangered species, and I certainly have benefited from my 
continuing collaborations with you. Sid James , and others ln Uestern 
Australia . The Centre would serve co facilitate and expand the growing 
international cooperation bet~een research groups in the United States and 
Australia . 

:'l.n Eq i.u l Opp<Y r1J r:1n· . ,"'-ffirm11 1~ .o\c11f")n lnu11u11on 

Fin.illy , l 1·ec:or,nizc the sln~ngth o( y o11r .,.-r.u111,•11t th:1 1 l h<: prnpos1.~d 
Centre i s uniquely positioned to pu l: th(• rl' stdl.•; of s 1· i c• 11rir il" n•sc .,rch into 
immcrliaLc p1·acLice. I have bcc-n impre s sed i11 pr1 •\' ious visit~; 10 l..'csten, 
Australia by lhe level of cooper.1Lion hetwp e n hasi..: rc ~ l ! ;1rrl1 s cientists and 
govcrnmcn t ;d agencies like the Department of Cons<•rvatiCJn and Lc1nd Management 
This sort of arrangement ensures chat the finclinr, .c. of rP.sc,1r c hcrs at the new 
Centre will be put to use as soon as tlley l,rco1ne a vail~l>lc . This close link 
is absolutely vital in che case of potential loss of biodiver s ity. The 
c a pacily co ,,cc speedily is esrcci.illy crit i,· ;,I i11 \.Jl'.slc•rn ,\usr.rali;i , \o.'hPn"! 
the numh e r of e nd.1ngcred sp e> cir s is p>.ccpt inn. ii l y liir,h ; 111d in .-111 y ,~cosystPm . .:.. a rc-
extremely fragilP re would he a true sh;11n,~ to ln s r thi s div,: rsity hr.fore \Je 
h;iVf! cv,:n hrp,un r:o s 1'. riltch du• .•; urr;1cr, ir1 ,q,pr,,ci .- 1: i111•, ir!; h n rr ic11ll11r;1l . 

medicinal. and otlwr economic v "lul's 

In short . I endorse your proposal [or,, Pl.1nl Conserva t inn Cenetic s .,nd 
Germplasm Cooperative Research Centre \Jith highest enchusi~sm I s~L,,c c you 
and th f> Aus r. r,1li<1n government for your visi o n in r.~ttinr., ,, ·✓ i t,1l . \Jorlrl- c lass 
effort in conservation of biodiversity nff" t. lH! grou11J . 

R\1 / hh 

Sinc:r:r c l·:. 

\ 
Rotlcrr Wyatt 
l'rnfcs s nr of Bot~ny 
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Dr S.D . Hopper 
Western Australian Wildlife Research Centre 
PO Box 51 
Wanneroo , W. A. 6065 

Dear Dr Hopper 

'

,~~;-~:• c ROY AL 
;-,:.J:., . ' BOTANIC 
!1 .. , C ARDENS ·· .-:: • .. ••·-~. ; K E W . ·•* :,,i~'.l>:P 

Thank you for your letter of 19/9/90, and the enclosed documents , 
concerning support for your grant application for a cooperati v e 
research centre. 

I have now read through the proposal and consider it to be a very 
interesting document, which , if implemented, will give Western 
Australia a leading role in the field of plant conservation. 

The Royal Botanic Gardens , Kew , has long had a major interest in 
the conservation of particular endangered floras , our 
collaborative projects on the floras of St Helena, the Canary 
Islands and the Mascarenes being examples of the types of work 
with which we have been involved. We have been successful in 
propagating many endangered species from such floras, either in 
vivo or in vitro. These plants have then been distributed to 
other botanic gardens in order to ensure their survival at a 
range of sites, and in a number of cases have been returned to 
the country of origin . !'or example, our collaborative work with 
the Botanic Gardens at Las Palmas, Gran Canaria, has included the 
successful micropropagation of the endangered endemic Globularia 
sarcophylla, and the return of plants for reintroduction trials . 

However , working on the floras of islands remote to the U. K. does 
present certain problems, in particular with respect to 
reintroduction of plants into wild locations . This is due to the 
remoteness of the sites, which makes subsequent management 
difficult , and the lack of suitable expertise on the islands. 

In the light of the above comments , we would be very happy to 
support the establishment of a research centre looking at the 
conservation of Western Australian plant genetic resources . The 
flora in this region represents a significant and irreplaceable 
element of the world's plant diversity . The fact that the flora 
has very high levels of endemism and also of species extinction 
compared to most other parts of the globe makes it even more 
important that powerful measures to ensure its conservation be 
instituted as soon as possible. 

The concept of bringing together researchers from a range of 
relevant fields to work on population genetics, propagation, long 
term germplasm storage, reintroduction and habitat management is 
eminently sensible and would lead to far quicker progress than 
would be possible where the various projects were being carried 
out at different sites . Your publication concerning the 
conservation program for Eucalyptus rhodantha would hopefully 
become one of many publications of this type. 

Telephone 01- 940 11 71 fa x 01-948 1197 Tele, 2Y6r,cq K[WC/\R 

In addition, the fact that the species worked on are endemic to 
the region where the Centre would be situated means that the 
management of plant reintroduction will be far more straight 
forward and more likely to be successful . The example of the 
successful reintroduction of orchid seedlings , produced in vitro 
at Kew , into protected sites in the U.K . supports this statement. 

The problems associated with genetic 'bottleneck' situations 
where populations of endangered species ha v e fallen to critically 
low numbers and the effects on plant genepools are poorly 
understood . Preliminary work on the two endemic species of 
Trochetiopsis f'rom St Helena, has shown that one has managed to 
retain ·a far higher level of genetic diversity than the other, 
although both are reduced to critically small populations. 
Definitive work on the Australian fl o ra in this reipect could 
take on an international significance in providing explanations 
for similar situations . 

The Royal Botanic Gardens, Kew, would hope to maintain a close 
link with the new research centre. Possible areas of 
collaboration would include development of techniques for 
micropropagation and cryopreservation, the latter being a field 
in which we hope to start work when a source of funding has been 
located. 

We will be holding an international conservation conference in 
September 1991 entitled 'From Specimen to Habitat Manac;iement', 
examininc;i some of the problems associated with reintroduction of 
plants to the wild, and would hope that you and your colleagues 
will be able to participate in this meeting. 

In conclusion, I wish you success with your grant proposal and 
would be willinc;i to act as an international referee if so 
required. 

With my best wishes 

Yours sincerely 

--u;:. ~ /f--7 ~ 
Dr Michael F Fay. / 
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RE: Proposal for an Australian Plant Conservation Genetics and Germplasm CoopcrJtivc 
Research Cen1re 

Dear Steve: 

I have reviewed carefully your proposal for 1he es1ablishmen1 of an Australian Plan1 Conserva1ion 
Genetics and Germplasm Cooper.uive Research Centre, and I want to offer my complete suppon 
of its immediate funding . There are several extremely persuasive reasons why I believe that your 
proposal should be funded in the first round of Australian government-funded research ccnm:s. 
and the first of which is th;11 this Centre would be 1he first of its kind in the world. Thus /\us1ralia 
would clearly emerge as a world kader in rare plant conserva1ion. This is c.x1reme/y impor1<1111. as 
you poi111 out in your proposal. in a region (i.e ., Wes1em /\us1ralia) of extraordinarily high pla111 
species endemism and cx1inc1ion . Scrnndly, the proposal will foster the educarion of all levels ,,1· 
students (e.g ., post doc1or.1I. pos1 grad11a1c, etc.) in bo1h 1he field and laboratory. As a professor 
in primarily a 1eaching ins1itu1ion, I canno1 emphasize enough how imponan1 non -classroom 
educa1ion is 10 our bo1any students. Such opponunitics are now rare in the United States, but 
represent a crucial componem in professional boianical lrJining. As evidence. my own early work 
with Drs. O.T. Solbrig, R.E. Cook and T.C. Plowman at the Harvard University Herbarium still 
serves me in my research, nearly twenty years hence. This componen1 alone speaks strongly of 
the proposal. The third reason v.·hy I believe the proposal should be funded immediately is that the 
research that will be produced will have enormous utility 10 the bo1anical community world-v.ide . 
As a botanist who has devoted 1he last 10 years of research 10 understanding 1he demography of 
rare plant species, I can assure you that vinually all of the resulls that you propose to produce from 
1his cenu-c (e .g., taxonomic m:a1men1s of endangered 1axa. principlc:s of cons.:rvarion of 
gcnnplasm of rare species. habitat re-establishment techniques) are desperately needed by 1he 
conservation community. Q4i1e simply, your results would have immediare relevance and utility 10 
the conservation of rare and endangered plant species worldwid.:. 

As for 1he fonnal coll;1hora1ion with 1h.: Centre of myself and my graduate s1udcn1s, I happily :111J 
eagerly commit 10 the Centre as soon as is possible. Pr.:scmly. I have several s1udc:n1s working on 
the biology of rare plant species in California. and their research ranges from plant systema1ics to 
meta population dynamics of rare: plam species. Personally, I believe you arc aware of my long­
standing research interesL~ in areas that fit neatly with the proposed Centre -- these being the 
evolution and systematics of the Proteaceae, and the comparative demography of rare and common 
congeners. I am eager 10 combine these interests in collaborative work with you. 

ff you need any addition information from me regarding 1his proposal. please: don't hesitate to 
contact me at (415) 338-6270. 

13est regards. 

~ 
Peggy L. Fiedler 
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Ol!PARTMENT Of INTEGR.ATIVB BIOLOOY 

FAX HS 60 6264 

Dr. S.D. Hopper 
Dept of CALM 
FAX 09 306 16H 

Dear Steve, 

BERKELEY. CALIFORNLA 94720 

SepJember 27 1990 

Thanks for your recent letter regarding the proposed Centre. 
think it is a fine idea; I don't know if you are aware that 
the Forest Service in Berkeley has a similrtr, but much less 
ambitious, scheme. 1 am not sure when you ask for my support, 
just how I should give it••m letter to you, or someone else? 
I'd be happy to help out however I can, 

One of the problems that I have seen in this country is the lack 
of a creative stance on the part of any orr,aniiation, including 
the Center for Plant Con,ervation. The symposium dealing with the 
genetics of rare species held at St Louis was a step in the right 
direction, but guidelines for sampling rare species for seed storage 
5truck me 85 naive, Possibly you saw these when you were here, 
but they were based on electrophoretic data and I pointed out to CPC 
that the nature of genetic variation should he taken into consideration. 
Por example, if a species contains autogamous and allogamous races, 
both should be included in sa~pling, or if there are edaphic ecotypes, 
these should be included, They may or may not show up in gels. 

I think having a center such as you have in mind would be very useful 
in influencing opinions about conservation strategies, and would 
provide model studies in the kind of population biology that should 
he studied as a basis for understanding the causes of rarity and 
developing strategies for in situ or ex situ conservation. I do not 
see any institution or organization in this country taking the lead, 
so your centre could easily become one of international significance. 

I would, of course, be delighted to cooperate in whatever wa~ I can, 
Three: of my four current graduate students are working on genera that 
include rRre taxa, but there are too few published precedents to 
guide their work. Your centre is really a fine idea, and I wish you 
success in getting it funded. 

Rega~ 

R. Ornduff 
Professor 



2502 Plan, Science, 
Athens, Georgi, 3060 2 

Dr . S . D. Hopper 
P.O . Box 51 
~anneroo , Y.A . 6065 
Australia 

Dear Steve , 

ce ~,Tl,,NT Cf COl<,[RVATION 

& L>.ND MAl~AGEMHH 

2 3 0 CT 1990 
(ill) ~ l'rl lfE RESEARCH CfNTRE 

T __ h_e_U_n-iv:_e_r~f ~, of Georgia TEL (404) s42.3132 

College of Arts and Sciences 
FAX (404) 542-1805 

Dtpartrn,"r of Bora.ny October 11 , 1990 

Thank you for the opportunity to review your proposal for an Australian 
Plant Conservation Genetics and Germplasm Cooperative Research Center . I 
found the proposal to be well done and am quite excited about the possibility 
of such a Center . There is little doubt that such a Center is needed, and as 
you state in your proposal, Yestern Australia with its large number of endemic 
species is a logical place for the Center to be located . 

also which to thank you for the opportunity to establish future 
collaboration between my laboratory and the proposed Center . The idea of an 
exchange of post doctorals and graduate students is very appealing and I would 
like to take advantage of it . As you know, much of my current research on 
tropical trees has direct implications to the conservation of genetic 
diversity in these species. Since your visit last Spring my lab has received 
funding from the Nature Conservancy and the U.S . National Park Service to 
study the levels and distribution of genetic diversity in several endemic 
plant species . In the future I foresee that my laboratory will become 
increasingly lnv~lved with questions with direct application to conservation 
biology . Of special interest are the effects of population fragmentation and 
isolation on genetic diversity and plant breeding systems and the effects of 
management practices on the genetic structure of plant populations. I was, 
therefore, quite pleased that concern for management would be one of the tasks 
undertaken by the proposed Center . 

I feel that your students --.,ould benefit greatly from the kind of 
exchange proposed. In addition to my lab and that of Dr . Robert Yyatt's there 
is a large and active group of population geneticists at the University of 
Georgia . Of special value to your program would be Dr . John Avise and Dr. 
Michael Arnold both of whose research is involved with molecular evolution and 
evolutionary biogeography . Dr. Arnold, although an U. S . citizen, took his 
degree at the Australian National University with Professor D.D. Shaw . 

In conclusion, I would find an interaction between your proposed Center 
and my laboratory to be a great benefit to my program in plant population 
genetics . I wish you the best of luck in obtaining the requested funding . 

RY/bh 

Sincerely, 

Ja~Hamrick 
Research Professor of 

Botany and Genetics 

Ar, Equ2l Opponunity/Affirmuivc h:tion lnsdtution 

,.,; 



JAMES ANDl{EW ARl'v1STRONG - Abbrevialcd Curriculum Vilae 

Bonr: February 24. 1950. Sydney Australia 
Married wi1h two children aged 10 and 6. 

Academic qualijiwtiom: O.Sc.Agr. 1971, University of Sydney. 
Ph.D. (submitted), University of New South Wales. 

Current position: Senior principal Research Scientist and Curator Western 
Australian Herbarium, Wes1ern Aus1ralian Department of Conservation 
and Land Management. Appoin1ed r-ebruary 1989. Responsible for the 
administra1ion and scientific leadership of 30 permanenl research s1aff 
and 5 consultant biologists. Responsible for the management of the 
State Herbarium in Perth, three Regional Herbaria (in Albany, Karratha 
and Manjimup), 57 Field Herbaria (1hroughou1 the State) and for the 
management of the Dwellingnup Research Centre. Oversees work in 
the research programs of Flora Collections, Flora Conservation, Flora 
Information and Plant diseases and responsible for providing expert 
advice on matters relating to flora, particularly threatened flora. and on 
plant diseases . Conducts research on the phylogeny, taxonomy, 

phytochemistry, biogeoi;raphy and breeding biology of gondwanic plant 
families, particularly Rutaceae. Represents Western Australia on the 
Council of Heads of Australian Herbaria and on the CONCOM 
Working Group on Endangered Flora. Represents Oceania on the 
CITES Plants Committee, is a Director of the Australian Flora 
Foundation and a member of the: Western Australian Floriculture 
Industry Advisory Committee; Australian Academy of Science's Flora of 
Australia Committee; Australian Flora Foundation Research 

Committee and the National Forensic Resource Unit. Recently 

appointed an Expert Examiner by the Na1ional Cultural Heritage 
Committee. 

£z1emal Grants 1980-90: a total of S 175,000 attracted, mainly for plant research, 

herbarium databasing and the conservation biology of threatened plant 

taxa. Grants obtained from the Australian National Parks and Wildlife 
Service, the Australian Flora Foundation, the National Parks and Nature 
Conservation Authority, the Stade Foundation and the World Wildlife 
Fund (Australia). · 

Publicalions: Editor/coeditor of four sland alone publications; author/coauthor 
of some 29 bolanical papers and 12 published abstracts of papers 
presen1ed at national and interna1ional conferences. 

C11rric11/11m Vilae for Dr Jennifer Anne Chappill 

(..)11:olifications: ll.St.(llons.) (Melbourne llJX0) 
M.Sc. (Melbourne 1984) 
Ph .D. (Melbourne t 988) 

Dale and Place of Uirlh : 26 July 1959, Hcyficld, Victoria. Australia 

Current Position: Lecturer. Depanrnent of Botany, University of Western Australia, 
:-;cdlands 6(X)9, WA . Appointed July, 1990. 

I ;1111 responsible for teaching plant diversity and systematics at first. second and 
third year level and anticipate supervising honours and post-gJaduate students in coming 
y~ars. I am also responsible for the running of the UW A herbarium. 

My field of research is in legume systematics and I have three projects I am 
currently working on : 

I. Phylogenetic Relationships in the Legumes and Related Families. 
2. Taxonomic Revision of Jacksonia: (in collaboration with Mr I Telford and Dr M. 
Crisp. Australian National Botanic Gardens. Canberra) 
3. Phylogenetic Significance of Actinorhizal and Rhizobial Nodules in the Angiosperms 
(in collaborntion with Dr J. West of CSIRO Division of Plant Industry , Canberra) 

I would bring to the Centre a broad knowledge of systematic methodology. My 
interests are at all levels of the taxonomic hierarchy from the population to the ordinal level 
and I am conversent with the numerical methods appropriate for analysing both population 
level problems (various phenetic methods) and supraspecilic problems (cladistic 
methods) . 

I have developed links with a number of research institutions worldwide, especially 
in relation to my legume research and intend to maintain these links in the future. Such 
major institutions and my primary contacts there are: Harvard Universicy Herbaria where I 
had a post-doctoral fellowship with Prof. P. Stevens; The Natural History Museum in 
London where I worked in 1987 with Dr C. Humphries; Royal Botanic Gardens, Kew 
(Dr R. Polhill); Australian National Botanic Gardens (Dr M. Crisp); and the Australian 
:--.'ational Herbarium (Dr J. West) . 

Refereed Publications: 

lchappill, J.A., Ladiges, P.Y. and Boland, DJ. (1986). Variation in Eucalyptus 
aromaphloia Pryor & Willis: A redefinition of geographical and morphological 
boundaries. Aust. J . Bot. 34, 395-412. 

2Humphries, CJ. and Chappill, J.A. (1988). Systematics as Science: A Response to 
Cronquisc. Botanical Review. 54, 129-144. 

Chappill, J.A. (1989). Quantitative characters in phylogenetic analysis. C/adiscics 5, 
217 -234 . 

2Ashton, D.H. and Chappill, J.A. (1989) . Secondary succession in post-lire scrub 
dominated by Acacia verticillata (L'Hcri1.) Willd. at Wilsons Promontory, Victoria . 
AuJt. J . Bot. 37, 1-18. 

3chappill, J.A., Crisp, M.D. and Prober, S. (1990). Eucalyptus tlaeophloia : a new 
species from the Nunniong Plateau, Victoria . Aust. Sysc. Boe. 3, 275-9. 

I. 80 - 90% contribution by JC 
2. 50% contribution 
3. 60% contribution 



DAVID ,JACK COATES - Abbreviated Curriculum Vitae 

Born Februrlry 2, 195), London, U.K. 
Harried with two c hildren aged J and 5 . 

Ac aciemi C (_j lJ i l J I I j Ccl ti 011S : 

B.Sc. (Hons) 19·14 , University of Western Australia 
Ph.D . 1978, University of Western Australia. 

Previous A/•po i nLme nts : 
Temporary Senior Tutor (Genetics) ,1979, The Australian 
National University (ANU). Postdoctoral Fellow, 1980 - 1982, 
Research School of Biological Sciences, ANU. Research Fellow, 
1983 - 1985, Research School of Biological Sciences, ANU . 

Current Pos ition : 
Senior Research Sc ientist, Western Australian Department of 

Conservation and Land Management . Program Leader flora 
Conservation Research Program . Responsible for 10 permanent 
staff and 4 consultant botanists at the W.A. Wildlife Research 
Ce~tre and the W.A. Herbarium. Conducts research in the flora 
Conservation and Silviculture research programs, with 
particular interests in population biology, genetic systems, 
systematics , population and evolutionary genetics of 
threatened plants, triggerplants (Stylidaceae), banksias and 
Eremaea. 

External Grants 1990-91: 
A total of $175 000 attracted for plant conservation and 
genetic system research from the Australian National Parks & 
Wildlife Service (Endangered Species Unit) , Australian 
Research Council and private business . 

Publications 
Author/ coauthor of 27 papers in refereed journals and 4 
management plans or technical reports in edited conservation 
literature. key publications relevant to the CRC proposal 
include: 

Coates, D.J. (1988). Genetic diversity and population 
structure in the rare Chittering grass, Acacia anomala. 
Australian Journal of Botany J6: 273-286. 

Coates, D.J. and Hnatiuk, R.J. (1990). Systematic and 
evolutionary inferences from isozyme studies in the genus 
Eremaea (Myrtaceae). In Plant Systematics in the Age of 
Molecular Biology, eds Ladiges, Brown and Briggs. 
Australian Journal of Systematic Botany J : 59-74. 

Hopper, S.D. & Coates, D.J. (1990). Conservation of genetic 
resources in Australia's flora and rauna. Proceedings of 
the Ecological Society of Australia 16 : 567-577. 

Sampson, J.f., Hopper, S.D. & Coates, D.J . (1989). Eucalyptus 
rhodantha. Western - Australian Wildlife Management Program 
4. (CALM, Perth). 

Brian Cordon Collins - CV 

Born 26th June, 1936, at Werrimul, Victoria . 

Married, with one male, dcpcndcnt child (aged 17 years) . 

Academic 
Qua Ii fie a I ions: 

Honour.;al)d 
Awards : 

Current Position: 

Other rccent major 
responsibilities : 

External grants 
1980-1990: 

Publications: 

B.Sc. (Melb.) (1957) - with honour.; in Zoology, Phsiology and 
Botany; M.Sc. (W.A.) (1971) - physiological ecology of small mJmmats; l'h .D. 
(Syracuse) (1975) • physiological ecology of birds and small mammals; biology 
education; Dip. Ed. (Mclb.) (1958). 

Fellow of Australian lnSlilute of Biology; Fellow of lnslilule of 
Biology (U.K.); Visiting Research Professor, Fitzratrick Institute, of Ornithology, 
University of Cape Town (1982, 1985), Zoology Department, University of Natal 
(1987) and Zoology Dcpartmenl, University of Florida (1988). 

Professor and head, School of Biology, Curtin University of Technology . 
Responsible for the, administration and ovcrall cducation/scicntific lcadership o f 
approximately thirty staff within thc School of Biology. Academic programs 
offercd by the, School range, from undergraduate degrees that include general subj<."cl 
arcas such as ecology, botany, horticulture and zoology, to more specialized 
Honours, Master.; and Ph.D. re,;carch projects. R &: D activities or staff and students 
span areas such as land rehabilitation, conservation biology, physiological ccoloi;y. 
plants breeding, aquatic biology, economic cntomology and silviculture. My 
research involves major programs relating to the, pollination ecology and 
reproductive biology of the Proteaceae, Myrtaceae and Hacmodoraceae, 
conservation biology of cndangcred plant species, physiological ecology of nectar­
fl!cding birds and mammals, and the innuencc of habitat fragmentation on animal 
and plant populations. 

Immediate Past-President of Australasian Pollination Ecologists; 
Society; Mcmber of Editorial Board, Australian Journal of Ecology; President of 
Royal Australasian Ornithologists Union, Chainnan of its National Research 
Committee and Chainnan of panel responsible for sclection of rccipients of D.L. 
Serventy Medal. 

A total of approximately $440,000 has been attracted from private 
industry and competitive funding agencies such as the Australian Rescarch Council 
and the Australian National Parks and Wildlife Service. 

My research has gencrated more than 80 rcvicw articles, scientific and educatio nal 
papers, book chaptcrs and consultancy reports . These, have, appcared in Australian , 
African, New Zealand, European and North American publications, in most cascs 
after rigorous peer review. Key publications relevant to the CRC proposal include: 

Collins, B.G ., Grey, J. and McNce, S. (1990). Foraging and ncctar use in ncclarivo rou s 
bird communities. Studies in Avian Biology 13, 110-121. 

Collins, B.G. and Rebelo, A.G. (1987). Pollination biology and brcedini; systems in 
the Proteaceae of Australia and southcm Africa . Aust. J. Ecol. 12, 387--42 I. 

Collins, B.G. and Spice, J. (1986) . Honcycatc~ and the pollination biology of 
Banksia prionoles (Prolcaccac). AusL J. BoL 34, 175-185. 

Lamont, B.B., Collins, B.G. and Cowling, R.C. (1984). Rcproductivc biology of 
Proteaceac in south-westcrn Australia and southern Africa: a rcvicw. Proc. Ecol. 
Soc. Aust. 14, 213--224 . 



JOHN ANTHONY CONSIDINE­
abbreviated Curriculum Vitae 

Borne 5 January 1943, Melbourne, Victoria 
Married with three children aged 20, 18 and 14. 

Acndemic Qualificntions: Dip Ag (Longerenong) 1963, BAgSc (Melb) 1965 
MAgSc (Adel) 1970, PhD (Melb) 1979. 

Current Posi!ions Foundation Professor of Horticultural Science, 
Murdoch University and a Director of the Horticultural Research 

, and Development Corporation. Appointed 1977 /78. 
Career History. 

Viticultural Research Officer, Victoria 1978-74 
Research Fellow in Botany (on secondment) Melb Uni. 1974-78 
Research Scientist, Knoxfield, Victoria 1978-80 
State Viticultural Research Officer, Victoria 1980 
Senior Lecturer in Botany, Univ. of Auckland, 1981-86 
Professor of Horticultural Science, Murdoch Univ. 1987-

Awards and Distinctions 
1976, Best paper of the year, Amer Soc. Enology and Viticulture 
1984, Convention Award, NZ Inst of Horticultural Science 

Research 111 terests 
Domestication of the Australian Flora 
Physiology and genetics of domestication of wild plant species 
Plant growth regulation 
Horticultural crop physiology and anatomy 
Plant propagation and grafting physiology 

Current Research Grants 
Centre for Domestication of Australian Native Plants ( Cytogenetics 
and breeding biology of Verticordia spp, Rural Credits Development 
Fund, Researve Bank) 

• Agronomy and water relations of Boronia spp (HRDC) 
Population genetics and selection of Chamelaucium spp for 
floriculture (HRDC) 
Water requirements and growth of Geraldton Wax in an arid 
environment (HRDC) 

• Packaging and storage of native cut flowers for export (HRDC) 
The role of the growing anvironment in the post-harvest storage 
life of selected Australian cut flower species.( RIRDC) 
Water relations and management of Mangoes and Avocados at Gin 
Gin, W.A.(National Teaching Co Scheme) 

Publications 
2 theses, 
6 book chapters and conference proceedings, 
3 invited reviews and one on Domestication of the Australian Flora 

(Interdisciplinary Science Reviews) in preparation 
31 publications in refereed journals, 
4 accepted and 2 submitted. 

Qlll!IJO/l UM YIIAE 

DR KINGSLEY DIXON 

llORN : 22 May 1954 

NA T IONALITY: A11slr ,,li,ln 

ACADEMIC HISTORY: 1975 · 11,tdn,lor of Sri,·nr,· wilh FirSI Cl,1ss I lonours, Univ.:rsily of W.:si,·m A11Slr,1lia 
199111 • l' h.D .• Univcrsily of Wcslcm Auslrali., 

RESEARCH ACTIVITY: Dcvclopmcnl or In Vilro Sysiems for prcscrva1ion and propaga1ion of Auslralian 
n.>live planls wilh emphasis on rare and endangered laxa . 

PUBLICATIONS: 

Reproducli vc biology and rehabililalion of !3es1ionaccac, Cypcraccac and 
Epacridacc.1c. 

Dc1ermina1ion of role in microbial and fungal symbionts in growlh and developmenl 
and habital eslablishmcnt or Australian planls. 

Curren1ly co-supervisor 1 x Ph.D., I x M.Sc. and five honour sludcnls on projccls 
relalcd lo lhc above. 

Author and co-a uthor of 48 referred publications including five chapters ,,nd lwo 
books. 
Involved in produc1ion of information and inlcrprelation lilcralure for Che bolanic 
gardens. 

PUDLICATIONS RELEVANT TO APPLICATION: 

Ramsay, R.R., Sivasithamparam, K. and Dixon. K.W. (1987). Anastomosis groups 
among Rhizoclonia -likc cndophytic fungi in south western Australian Ptcrostylis 
species (Orchidaccac). Lindlcyana 2(3): 161-167. 

Mcney. K.A. and Dixon, K.W. (1989). Phcnology, reproduclivc biology and ~«I 
dcvclopmenl in four rush and sedge species from Weslcrn Auslralia. Auslralian 
Journal of Bo1any, 36: 711-726. 

Wilkinson, K .. Dixon, K.W. and Sivasithamparam, K. (1989). lntcraclion of soil 
b.lclcria, mycorrhiza fungi and orchid seed in relation 10 germination of Austral ia n 
orchids . The New Phy1ologis1 112/3. 

Bunn, E., Dixon, K.W. and Langley, M. (1989). Micro-prupagalion of Lcuc1•110i;u11 
obtcctus Bcnlh. Pl,,nl, Cell, Tissue and Organ Culh.Jre 19/1: n -84 . 

Dixon, K.W., Pale, J.S . and Kuo, J. (1990). The Western Auslralian Sublerrancan 
Orchid Rhiuinthclla gardncri Rogers. Chapter 5 in Orchid Diology. Rcvi.:ws and 
Pcrspcclivcs s·. J. Ardilti, ed. Cornell Univcr~ily Press, llh,,c,, . 

Dixon, K.W. (1990) . Seeder/clonal concepts in Western Auslralian orchids. problems 
and progress. Proceedings of lhc Firsl Auslralian Nalivc Orchid Conference. 
Auslr,,li,,n Nali vt• Orchid Socicly, Wollongong, New Soulh W,,les . 

Mency. K .• Dixon, K.W. and Pale. J.S. (1990). Phcnolngy or gro1v1h .rnJ rcso urct' 
dcploymcnl in Aleig,orgca nitcns (Nees) Johnson and Briggs (Rcscionact·,,d · ., clon,11 
species from sou1h-wcs1 Wcslcrn Auslralia . Australian Journal of Botany !in prt·ssl. 

Mency, K., Dixon. K.W. and Page, J.S. (1990) . Compara1i,·c morpholoi;y. ,1n,>1omy. 
phenology and reproductive biology of Ala11crgct1 species (Rcs1ion,>ec,1t'J from so111h ­
wt'st Weslcn, Australia . Austrilli;in Journ,,I or Botany (in pr~5s ). 



STEPHEN DONALD HOPPER- Abbreviated Curriculum Vitae 

Uorn June 18, 1951, l.langalow NSW 

Milrried with thrl'e children aged 11 , 8, and S. 
/\cnrlcmic q11nli{icnfi<>11s: Ll .Sc . (Hons) 1st class 197'.', University of W./\ . 

rh.D . 1978 University or Wl'stcrn Au.strnliJ 

Curren/ positim1: Senior Principal Research Scientist , Western 

Australian Department or Conservation and Land Management. 

Appointed January 1988. Responsible for the administration and scientific 

leadership of 50 permanent staff and 10 consultant biologists at the W.A. 

Wildlife Research Centre, Woodvale, and its outstations. Oversees work 

in the rese11rch programs of Biogeography, f-aun.i Conscrviltion, fire, 

Marine Conservation, Research Techniques and Wetlands and 

Waterbirds . Conducts research in the Flora Conservation, Biogeography 

and f-ire research programs, with specialist expertise in the conservation 

biology, systematics and evolutionary genetics of eucalypts, orchids, 

l·laemodoraceae, endangered plants, and plants on granite outcrops. 

Honours, Awards: - Fulbright Senior Award, March-July 1990 

- Miller Visiting Research Professorship, University of California, 

Berkeley, May-) uly 1990 

Extemal Grants 1980-90: a total of $475 000 attracted, mainly for plant 

conservation research from competitive Australian Government 

granting bodies such as the Australian Biological Resources Study, 

Australian Heritage Commission, and Australian National Parks & 

Wildlife Service . 

l'ublications: Coauthor of two books, coeditor of a substantial technical 

review, and author/coauthor of 45 papers in refereed journals and 23 

technical papers or management plans in the edited conservation 

literature. Key publications relevant to the CRC proposal include : 

Hopper, S.D. (1979). Bio11eographical aspect's of speciation in the south west Australian 

flora . A111111a/ Rroiew Ecology S_vsfemalics 10: 399-422. 

Hopper, 5.D., van u,<,uwen, 5., Brown, A.P. & Patrick, 5.J. (1990). Weslem A11s/rafin 's 

E11da11ger,d Flora. Dept CALM. Perth. 

Hopper, 5.D .. & Coates. lJ.J. (1990). Conservation of i;en,•tic resources in Australia's nora 

and fauna. l'rrcrerli11gs tl{ I/,e [colCJX ical S"ci,1.v 11/ A11slrnlin 16: 567-577. 

Sampson, J .. Hopper. S.lJ .. & James, S.H. (1989) . The matin11 syst<,m and population 

genetic structure in a bird -pollin,,t~d mallc<,, [11cnl.vpt11 s r/111rla11t/111. 1-frwlify 63: 383-

393. 

Mame; 

Date or Birth · 

CURRICULUM VITAE 

Sidney Herbert JAMES 

10 July, 1933 ll,a.e.; 56years 

MariIaI sIaIus · Married with 4 adult children 

.P.em,ees: B Sc University ol Sydney 1955 (Botany) 
M Sc University ol Sydney 1958 (Apomixis in 1he genus Callislemon.) 
Ph D Universily ol Sydney 1963 (Cytological studies in the Lobeliaceae) 

AooointmenIs · 1955-1960 Teaching Fellow. Bo1any Dept, University of Sydney 
1961 Senior Tu1or Demonstrator, Botany Depl. , University ol 

Sydney 
1962-1969 Lecturer, Botany Dept_University ol Western Australia 
1968 Visiting Assistant Prolessor, Botany Dept, University lo 

Calilornia. Los Angeles (summer term) 
1970· Senior LecIurer . Botany Dept, Unive,sily of WesIe1n 

Australia 

Research loIeres1s · Cyloevotution , biosysIemaIics and speciation studies in componenIs ol the 
Australian flora , with particular reference to the evolution of genetic 
systems. These studies have led 10 the concept that genetic systems are 
largely concerned with the modula1ion of congenital weaknesses resulting 
from defective genes. Curren1ly the recipien1 of an ARC grant of $30 000 
for cytoevolutionary research and private industry support totalling 
$70 000 for a ·super marron· fresh water crayfish breeding program. 

PhD Suoervisjons · A total of 1 O PhO's supervised in various areas of biosystemaIics. A 
majority of 1hese people are now active in conservation genelics. 

SiaoilicaoI Pub)icaIions· 

A major series on "The evolution of complex hybridily in lsoloma perraea • 
I. ~ 20, 341-353 (1965) 
II. ~ 25, 53-77 (1970) 
Ill. Ausl J Bot 18, 223-232 (1970) (with IC Bellran) 
IV. Aus! J Bot 22, 251-264 (1974) (with IC Bellran) 
V. ~St, 653-663 (1983) (with AP Wylie, 

MS Johnson, SA Cairstairs, and GA Simpson) 
VI. ~ 58, 401-408 (1988) (with P Lavery) 
VII. ~ 64, 289-295 (1990) (with JS Sampson and J 

Playford) 
VIII. ~ (in press) (with J Playford and JS Sampson) 

"Cytoevolutiona,y patterns, gene1ic sys1ems and 1he phylogeography of 
Australia.· in A. Keast Ed .. Eco!oajcal bjoooaraohy of AusIraJia Vol l . (Dr 
W Junk bv Publishers, The Hague) , pp763-782 (1981) 

"Chromosome numbers ~nd genetic systems in !he t1iggerplants ol Wcslcrn 
Australia." Aus! J B0I 27. 17-25 (1979) 

"Postzygotic abortion in the genetic system of Stylidium (Angiospermac : 
Slylidiaceae) J Heredi!y (in review) (with AH Burbidge) 



Dyron umonl - CV 

Oualificalion<: B.Sc. Agric. (UWA 1966), Ph.D. (UWA 1974), FLS, A Biol. 

Employmcnl: Coordinalor of Graduate S1udies in Biology/N,itural Resources (1988-1990) 
and Senior Lecturer in Plant Biology (1982-1990), Curtin University; Visiting 
Scholar at S1anford University 1987; Visiting Lecturer at University of Cape 
Town 1980. 

A_wards & Honours : Senior Fullbright Award 1987, Honorary member of lntemation,il Protea 
Association, cited in Who's Who in Commonwealth (1st ed.), invited papers 
to lnternalional Do1anical Congress, Berlin (1987) etc. 

Research Interests: Biology of the Australian sclerophyll nora with major allention to its 
ecology, environmental physiology and utilisation. Emphasis has been on 
soil-plant-water relationships, responses to fire and population dynamics. 
Convenor of the informal Banksia Research Group (1983-1990) with which 30 
students, postdoctoral and visiting fellows and technicians have been 
associated, receiving $508,000 in grants and producing 50 publications, half in 
international journals. 

Grants 1980- 1990: Over $700,000 for 25 R&D projects, 90% on a competitive basis from the 
Australia Research Council. Australian National Parks and Wildlife 
Service, AMC Mineral S.,nds, Local Government Associ,ition, Main Roads 
Dept., World Wildlife Fund, MERIWA, CALM and 6 others . 

Publications: Two monographs, edited two books and one proceedings, 12 invited book 
cha piers, 20 reviews in procccdings, 62 refereed journal papers (mostly 
international), 18 technical reports, 13 articles, a video script, 26 presented 
papers and 7 abstract/posters. Ki:y publications: Cowling, R.M., Lamont, 
B.B. and Enright, N.J. 1990. Fire and management of banksias in 
southwestern Australia. Proceedings of the Ecological Society of Australia 
16: 1n-183. 

Lamont, B.B., Le Maitre, D., Cowling, R.M. and Enright, N .J. 1991. Canopy 
seed slorage in woody plants . Botanical Review (in press). 

Cowling. R.M. and Lamont, B.B. 1986. Population ecology of Western 
Australian Banksia species: implications for the wildflower industry. Act• 
Horticulture _!85: 217-227. 

umont, B.B., Connell, S.J. and Bcrgi, S.M. 1991. Popul,ition and seed bank 
dynamics of Banksia cuneala: the role of time, fire and moisture. Botanical 
Gazelle (in press). 

umont, B.B., Enright, N.J. and Bcrgi, S.M . 1989. Coexistence and 
competitive exclusion of Banksia hookeriana in the presence of congeneric 
seedlings along a topogr,iphic gradient. Oikos 56: 39-42. 

CURRICULUM VITAE 

Neville Graeme MARCHANT B.Sc.(Hons) Ph.D 

Department of Conservation and Land Management, 
PO Box 104, COMO, Western Australia 61~ 

Comprehensi~e experience in a wide range of botanical 
disciplines, including twenty-six years research in plant 
taxonomy; thirty-three years involvement with Herbarium 
administration and curation and ten years teaching exper­
ience in plant biology and taxonomy. Also possessing a 
wide knowledge of taxonomic and ecologic information on 
the flora and vegetation of Western Australia. 

Undergraduate degree, majoring in Botany, University of 
Western Australia, 1962; awarded Australian Legacy Scholar­
ship and admitted to Clare College, Cambridge and Department 
of Botany, Cambridge, UK, as a graduate student, 1966. Awarded 
Ph.D degree for studies in experimental Taxonomy, 1970. 

Level 5 Botanist at Western Australian Herbarium, Perth 1970. 
Seconded as Lecturer in Botany, University of Western Aust­
ralia, 1973. Resurred duties as Botanist, Level 5, Western 
Australian Herbarium, 1974-77; promoted to Botanist Level 6, 
1977. Appointed part-tirre lecturer in Biology, Murdoch Univer­
sity, 1985. 

Awarded Churchill Fellowship to study herbaria in Kiev, Moscow 
and Leningrad, 1985. Study tour of European herbaria, 1985. 
Promoted to Botanist Level 7, 1986. Published Flora of the 
Perth Region, volurres 1 and 2, 1987. Appointed Honorary 
Lecturer in Horticultural Taxonomy, Murdoch University. 
Seconded to the Kings Park Board to review Park management, 
development and scientific activities, 1987. 

Commissioned by Australian International Development Assistance 
Bureau funded organisations to survey South East Asian Herbaria, 
1988. Appointed Asian Region Adviser to United Nations Educ­
ational, Scientific and Cultural Organisation (UNESCO). 
Appointed Secretary of the Botany-2000 Co-operative Network 
for the Development of Herbarium Taxonomy in the Asian region. 

Forty-six scientific papers, three books and forty popular 
articles on the flora of Western Australia have been published. 

N.G. Marchant 

October 19 90 



NAME: 

ADDRESS: 

CURRICULUM VITAE 

JOHN STEWART PATE FM. FRS, FLS 

Department of Botany 
The University of Western Australia 
Ncdla11ds Wcslcm Australia G009 

TELEPHONE NUMDER 
FACSIMILE: 

tl'J JHO 2205 (office): O'J J8G 0070 (home) 
09 :JOO l 00 I IAUSTI : 61 9 380 100 I (lflnl 

DATE AND PLACE 

NATIONALITY: 

15.1.32. llford , Essex . England 

British/ Australian 

RESUME: Entrance Scholarship, Queen's Universlly , Belfast. N. Ireland 
1953 Isl Class Honours Bolany. 
1954 -1956 Asslslanl Lecturer, Queen's Unlverslly . Belfast. 

1957-1960 
1960-1965 

1965-1970 
1970-1973 

1973 

1973 

1980 
1985 

1980-82 
1983-85 

1987-
1990 

M.Sc. 1954 
Phd. 1956 
Lecturer In Botany . University of Sydney. 
Lecturer ln Botany, Queen's Universlly. Belfast. 
D.Sc. 1965 
Reader ln Botany. Queen's University. Belfast. 
Persona l Chair of Plant Physiology, Queen 's 

Unlverslly . 
Visiting Fellowship , University of Capetown. 

South Africa . 
Professor of Botany. University of Western 
Australia. 
Fellow of Australian Academy of Science. 
Fellow of the Royal Society. 

President. Australian Society of Plant, Physiologists 
Editorial Board of Australian Society of Plant 

Physiologists 
Editorial Board of Oecologla 
Fellow of the Llnnean Society of London. 

RELEVANT EXPERIENCE: 

Thirty years experience on the biology of nallve and agriculturally Important plan! 
species , In over 200 research publications (research papers. books, soliclled reviews 
and chapters for text books and symposia). 

Co-organizer of a number of inlernatlonal symposia on topics Including biology of 
native Australian plants, phloem translocatlon . N2 fixation In grain legumes and 
systemallcs of Leguminosae. 

Participation in University Admlnlstrallon as Head of Department. Academic 
Council. Planning Committee, Higher Degrees Committee , elc . Plant Sciences 
Commlllee. Australian Academy of Science. International Biological Programme on 
N fixation (UK). Advisory Committee on Legume N2 Fixation (IAEA). Organizer of 
International Congresses In 1986 and 1990 on Phloem Translocallon. 

GENERAL RESEARCH INTERESTS: 

Nitrogen metabolism , transport In phloem and xylem. structural and functional 
aspects of short and long distance transport, m odelllng the parttllonlng of C. N. and 
H20. physiology of grain legumes. adaptations to stress In plants of medllerranean­
type ecosyslems. anomalous patterns or angiosperm nutrition (p;ira5itlsm. 
microbial - assisted nutrient uptake . carnivoryl . pla111 growlh rorn, 
slruclure:funcllon relationships In fruits . 

SEVEN MAJOR PUBLICATIONS: 

Pale . J .S. and McComb . /\.J . (edsl ( 198 ll. The Biology of Australian Plants. U11in-rs11,· "r 
Western Australiil Press. Ncdlands. 412 JJP 

Pale. J .S. and Dixon . K.W. ( 1982) . Tuberous. Cormous and Bulbous Plants. U11in·r~11,· nl 
WeslemAuslrnlla Press . Nedlands. 268 pp. · 

Beard. J .S. and Pate . J .S . (edsl ( 19841. Kwongan • Plant Lire or the Sandplaln. Univcrsit ,· 
of Western Australia Press. Ned lands. 284 pp. 

Pale. J .S . ( 1985). Physiology of pea - a comparlSon with other legumes i11 tenns of ,·cu1101tl\· 
of carbon and nitrogen In plant funcUonJng . In: The Pea Crop A Basis for Improvement led 
P.O. Hebblethwaite. M.C. Heath & T.C .K. Dawkins). Chilplcr 25. pp . 279 -296. £Jutlnwonlis. 
Landoni. 

Pale. J .S. (1986). Economy of symbiotic nitrogen fLxatio11 . 111 : On the Economy or Plant 
Form and Function. Proceedings or Cabot Symposium - "Evolutiorwry Co11slrai11ls 011 
Prtmary Producllvlly: Adaptive Strategies of Energy Capture In Plants··. 2l-25th 1983 (ed . 
T.J. GlvnJsh) . Chapter 10. pp. 299-325. Cambrtdge University Press. New York. 

Pale. J .S . (1986) _ Xylem-lo -phloem transfer - vllal component of the nitrogen-partitioning 
system of nodulated legume. In: Phloem Transport (ed . J. !Cronshaw. W.J . Lucas & RT. 
Giaquinta) . pp. 445-462. A.RLiss Inc .. New York. 

Pale. J .S . ( 1989) Legume fruits - the slruclure :funcllon equation. In : Advances In Legume 
Biology, led. C.H. Slirton and J .L. Zarucchi) . PJJ 399 -415 . Missouri Bot Gnrc1 . 

MEMBERSHIP OF LEARNED SOCIETIES 

American Society of Plant Physiologists 
Australian and New Zealand Association for the Advancement of Science :(Preside11L. 
Botany Section 1983) 
Australian Society of Plant Physiologists 
(Foundallon member 1958: Slate Represent.alive 1978-80: President 1982-84) 

Royal Society of Western Australia (President 1988-89) 
Society for Experimental Biology. UK.: (Council member 1967-70) 

AGENCIES GRANTING FUNDS 1964-1990 (other than University funding) 

Agrtcultural Research Council (UK) 
Alcoa Foundallon (USA) and Western Collerles (W. Australia) 
Australian Meat Research Conunlltee 
Australian Research Grants Scheme (special Program Grant 1984-90) 
Department of Conservation and Environment (Perth) 
lnternallonal Atomic Energy Agency (Vienna) 
Minerals and Energy Research lnslltute of Western Australia 
Science Research Council (UK) 
State Wheat Industry Councll 
United Nations Development Project 
West Australian WIidiife Authority 
Wheal Industry Research Council (Australia) 
Wool Research nnd Developn1enl Fund 
World Wildlife Fund 
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Plant-e~ -
i61stPaliaPtg.~-td. 
62 THOMAS ST, SOUTH LAKE. WESTERN AUSTRALIA 6164 
• TELEPHONE (09) 417 9653 

TELEX 96310 PLNTEX 
FAX (09) 417 9446 NATIONAL 

61 9 417 9446 INTERNATIONAL 

Plantex Australia Pty Ltd 

62 Thomas Street 
$()11th I.Ake 
Western ~ustralia 6164 

196) 
The company commenced operation in 1963 as a plant 
Nursery supplying the local nursery industry. 
It has since grown to a large nursery supplying 
plant material to Western Australian Nurseries, 
Eastern Australian Nurseries, Overseas Companies 
as well as supplying plants to the cut flower 
industry and exporting cut fresh flowers and dried 
and preserved flowers to many overseas countries .· 
Main export countries include Japan, USA, Europe 
and the Middle East . 
The Plantex facility now operates from two premises 
with 7 hectares of land under intensive use. 

The company employs fifty staff over all areas of 
production. 
As the Company is involved in many areas of expertise 
each area has its own manager with staff directly 
responsible to that manager ,,nd each manager being 
responsible to the Managing Director. 
Communi, ·a tion is vi ta) in al 1 areas of business 
and this is a very effective form of communication. 

The company is dedicated to on going research into 
various areas of its production. 
The ~ompany oper n tes a commercial Tissue Culture 
Laboratory that as well as producing 2 million 
plantlets per annum is also heavily involved 
in breeding and clonal selection of new and 
differc·nt plant material. 
Plantex has received Federal Government Funding 
for salt and drought tolerant research and has 
now a range of salt tolerant trees available for 
high saline areas . . 

The Laboratory is also involved in the breeding or 
a range of Anigozanthos hybrids (Kangarnn ~aw) 
and these are accepted throughout the wnrld as 
superior plants. 
In addition to the l,aboratory rese,,rch the c,:,mpany 
has an extensive breeding and selection program fnr 
m;,ny species includin,J Geraldton wax , Salt and 
drought tolerant plants and reclamation type plants . 
The research program dor ·s not stop when plants ar, ' 
selected but plants are then trialled overseas to 
test their suitability and furthsr selection then 
takes place . 

AGENCIES 

EXPERTISE 

Specific examples of plants either selected or bred 
by the company are the Anigozanthos, one of which 
was the only Australian Plant selected to represent 
the Australian Bicentennial Year, Artenema which is 
being sold overseas and is also an Australian Plant 
Promotion for 1990 and Kimberley Queen, a fern, that 
has sold over half a million plants in Australia . 

The company has agencies for very selected nursery 
product lines such as fertiliser and high quality 
nursery machinery . 

Management 
The company has an efficient management system that 
includes production managers, laboratory manager, 
export manager and dedicated research staff. 
Mr Adrian Bowden is involved in all areas of export 
whilst Mrs Irene Bowden handles all financial areas 
and general company operation. 

Tissue Culture 
Plantex operates one of the largest laboratories 
in Australia and is one of the few companies 
working on hard wooded species. 

Plant Production 
Plants are supplied to Garden Centres, nurseries 
and cut flower growers both in Australia and 
overseas . 
Plant material is also provided for restoration 
of salt or drought affected areas and selection 
and sourcing of new plant material is an ongoing 
project . 

Such pl;ints incl1Jde tn,es, shr1Jbs, grilsses an,1 
similar type plants. 
The company 1,ns an on(Jo i ng expor l program to 
introduce new materinl to overseas markets . 
The Main Roads l•epart.ment, in Western Australia, 
awarded the company a tender to produce 2J0,000 
pl ants for. a Freeway F.xtensio,, and all plants 
are thriving and growing well . 

Flowers 
Plantex exports dried and fregh flowers throughout 
the world. 
It is cone of the leading companies in Australia 
working in the area of preserved flowers. 
Most flowers being preserved are Western Australian 
Native flowers and no other work is being done on 
these anywhere in the world. 

Consultancy 
Plantex, through Mr Adrian Bowden, has been involved 
in consultancy in such areas as Inland Australia, 
Qatar, India and Kuwait. 
This consultancy has covered areas such as developing 
nurse•y facilities and trialling areas to training 
overseas personnel in the skills of Tissue Culture. 
Mr Bowden is also expert in irrigation systems , 
plant selection and all areas of horticulture . 

. . .. . . .. . . 
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CAREER OUTLINE 

PREVIOUS EMPLOYMENT 

ADRIAN G . BOWDEN 

1958 - 1%0 

1960 - l9fi2 

1962 - 196) 

196) 
1977 

1982 

1987 

1987 

QUALIFICATIONS 

Wilson & Johns Nursery 
(A major wholesale nursery) 
Canning Plant F~rm 
(a large specialist wholesale nursery) 
Kings Park Botanic Gardens 
(Main duties - Propagation of Native Material) 
Founded Adrian's Nursery 
Growing Industries was commenced, as part of the 
group., main trading being the import of specialised 
nursery machinery and selected fertilisers. 
Plantex ·Australia Pty Ltd was developed as the export 
arm of the group . 
All companies within the group, being Adrian ' s 
Nursery, Plantex Australia Pty Ltd and Growing 
Industries, were restructured into one company, 
Plantex Australia Pty Ltd. 
April . The· Australian Industry Development Corporatio 
took up a)).)% equity in the company . 

Diploma Nursery Practice 
Certificate of Municipal and Landscape Gardening 
Certificate Garden Maintenance and Design 

PROFILE 

During the period from 196) - 1988 the nursery division has been buil 
from a small wholesale nursery to the present stage of being a major 
plant producer and exporter. 
Staff levels are now fifty (40l including management and middle 
management staff . The area under intensive nursery production is now 
seven (7) hectares. 

The decision to move into the export market was mainly instigated 
by Adrian who felt that the local market was unable to expand due 
to population size . 
Initially much time was spent in the Middle East where Adrian was 
responsible for the setting up of a trial farm, for our products, 
in conjunction with our Joint Venture Partners, Palms Agro -
Production Company. 

Ad:ian_has been responsible for the development of breeding and 
t:ialling programmes for salt and drought tolerant plants for the 
Mi~dl<· East, Timber Trees for India and a selection of indoor plants 
suitable for the European Market. 

Approximately sixty l1>lll percent of the companies products a, · e 
entering the export markPt either as plant material, fresh cut 
flowers or dried flower~. In 1986 the company entered into the 
production of plants for cut flower use and consequently the export 
of such flow.,rs produced by these plants . Whilst the Company does 
not grow cut flowers itself it sells the plants to other growers 
on the agreement that when the flowers reach the necessary quality 
standards then Plantex will purchase the product for sale to 
ovc ·rseas markets . 

The direction of the companies researcl, and overseas market 
development is the direct responsibility of Adrian Bowden. 
In the case of the overseas markets Adrian travels to all marketn at 
least twice a year to meet with current customers and to seek out 
potential customers and new market opportunities . 
All research and development is being done on a market driven 
hasis rather than a r~search - prod,,ction basis . 

As Plantex Australia Pty Ltd now has an established name overseas 
Mr Bowden is often called upon to act as consultant to Government 
Departments in many countries and is often requested to present 
papers at Conferences etc. 
This consultancy is an important part of the companies long term 
planning as when selling plant material it is very important to offer 
before sales advice as well as after sales ndvice in such areas as 
fertiliser requirements of the plants, soil type, water requirement 
etc . 
The company offers a total package to its customers. 
The company also consults in the areas of Nursery Construction, 
Tissue Culture Laboratory Design, Irrigation and associated areas. 

ASSOCIATION ACTIVITIES 

Mr Bowden is a member of the following Associations : 

AWARDS 

Nursery Industry Association o[ Western Australia 
Nursery Industry Association of Australia 
International Plant Propagators ' Society 
Wildflowe, Producers Associntion 

Award of Merit - Australian Nurserymen's Association 
Plantex Australia Pty Ltd was awarded an Australian Export Award 
in 1986 
Adrian Bowden, in conjunction with wife Irene, was nwarded an 
Advance Australia Award - for outstanding contribution in the area 
of Nursery Industry/Export Year 1987 

Adrian Sowden has served on many industry committees during his time 
in the industry including: 
President of the Nurserymen's Association of Western Australia for 
four years . 
President of the Australian Nurserymen's Association for one year. 
President of the International Plant Propagators' Society for one 
year . 
Mr Bowden has expertise in the areas of growing , harvesting, storing, 
transporting and marketing of live plants and cut fresh flowers as 
well as dried flowers . 
Research and development both in the breeding of new plant material 
and the marketing of such material, as well as the development of 
new ,,,arkets. 
Expertise in the area of plant tissue culture both as a means of 
research and the production of large quantities of material . 
In the area of marketing Mr Bowden is extremely active especially 
in the development of new and untapped markets. 



CURR ICUl,UM VITAF. 

MR ADRIAN llOWDF.N 
TECHNICAL PAPERS AND LECTURES PRESF.NTED 

1 . INTERNATIONAL PLANT PROPAGATORS JOURNAL 
VOLUME 25: PAGE J91 
PRESENTED AT TALLAHASSEE - USA EASTF.RN REGJON MEETING 1977 
"PROPAGATION OF PHORMIUH TENAX RUBRUM 

2 . INTERNATIONAL PLANT PROPAGATORS JOURNAL 
VOLUME JO : PAGE 6 2 ) 
PRESENTED TO AUSTRALIAN REGION 1980 
"TEMPLETONIA AND BANKSIA PRODUCTION 

J. 1982 TOURED 6 STATES OF AUSTRALIA PRESENTING A SERIES OF LECTURES ON 
NURSERY HYGIENE AND PRODUCTION METHODS IN CONJUNCTION WITH PROFESSOR 
CARL WHITCOMBE AND MR PETER ALBURY FOR 4 WEEKS. . 

' THESE LECTURES WERE PRESENTED TO THE 1600 MEMBER FIRMS OF THE NURSERY 
INDUSTRY ASSOCIATION OF AUSTRALIA . 

4. INTERNATIONAL PLANT PROPAGATORS JOURNAL 
VOLUME JJ: PAGES 200-202 
11TH ANNUAL MEETING IN DARWIN - AUSTRALIA- 198) 
"USE OF HERBICIDES IN TUBE STOCK PRODUCTION " 

·s. INTERNATIONAL PLANT PROPAGATORS JOURNAL 
VOLUME J4: PAGES 76-79 
12TH ANNUAL MEETING - AUSTRALIAN REGION 1984 
"TKANSFERRING TISSUE CULTURE PLANTS TO THE NURSERY ENVIRONMENT . 
VOLUME J4: PAGES 99-101 
JOINT PAPER WITH MR K. STEVENS 
"OUTDOOR PROPAGATION USING HEATED BEDS AND MIST" 

6. INTERNATIONAL PLANT PROPGATORS JOURNAL 
VOLUME J7: PAGE 1J8 
JOINT AUSTRALI~N AND NEW ZEALAND CONFERENCE - TARONGA - NEW ZEALAND 
1987 "APPLICATION OF PHOSPHORUS TO PROTEACEOUS PLANTS" 

7 . PRES~NTED PAPER AT THE SEMINAR BIOTECHNOLOGI TANAMAN - JAKARTA 
- INDONESIA. 
PAPER PRESENTED 12TH DECEMBER 1988 
"PROSPECTS AND PROBLEMS OF APPLYING MASS PRODUCTION FROM BIOTECHNOLOGY 
SYSTEMS TOWARDS AGRO BUSINESS DEVELOPMENT" 

8 . PRESENTED A SEMINAR AT YAMANAGA - INDIA 
PAPER PRESENTED FEBRUARY 1989 
"USE OF TISSUE CULTURE AND CLONAL PRODUCTION TO IMPROVE PULP YIELDS IN 
EUCALYPTUS" 
"THE SELECTION AND PRODUCTION OF CLONAL MATERIAL FOR REGENERATION OF 
SALINE AND DEGRADED SITES, FOR FUEL WOOD AND PULP PRODUCTION" 

9. PRESENTED A PAPER AT THE INTERNATIONAL GROWERS CONFERENCE - ODENSE 
DENMARK . 
PAPER PRESENTED SEPTEMBER 8TH 1989 
"DEVELOPMENT AND INTRODUCTION OF NEW NATIVE AUSTRALIAN PLANTS TO 
EUROPE" 

10. ACTED AS A CONSULTANT TO DEVELOP A NURSERY ACCREDITATION SCHEME FO 
THE INDUSTRY IN WESTERN AUSTRALIA TO ADOPT SO AS TO IMPROVE HYGIENE AN 
QUALITY STANDARDS WITHIN THE INDUSTRY . 
THIS SCHEME HAS THE SUPPORT OF THE GOVERNMENT AND IS BEING IMPLEMENTED 
AS A MEANS OF MINIMISING PLANT DISEASE DISTRIBUTION . 

11. PRESENTED A SERIES OF LECTURES IN OKINAWA - JAPAN 
LECTURES PRESENTED NOVEMBER 1989 I 

"THE INTRODUCTION OF CUT FLOWER CROPS WITH COMMERCIAL POTENTIAL AS A 
BASIS FOR A NEW INDUSTRY WITHIN THE REGION" 

1, . PRESENTED ANOTHER SERIES OF LECTURES IN OKINAWA - JAPAN . 
LECTURES PRESENTED MAY 1990 
"THE INTRODUCTION OF CUT FLOWER CROPS WITH COMMERCIAL POTENTIAL AS A 
BASIS FOR A NEW INDUSTRY WITHIN THE REGION" 
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Ci\REER OUTLINE 

PREVIOUS EMPLOYMF:NT 

IRENE V. BOWD~:N 

1960 - 1962 

1962 - 196] 

196) - 1966 

1966 

1978 

1987 

PROFILE 

Mi J ne Feeds Pt.y l,td 
Wc,rking in t.h8ir l,abo1·,,,. ,,ry r.esting stock feeds 
for correct supplement 18v~ls. 
Plaimar Pt.y l,td 
I.aborntory testing fruit juices for correct levels 
nnd experimenting on new commercial perfumes for 
manufacture. 
Department of Agriculture - Western Australia 
1963 - 1965 was spent i,ngaged in experimental work 
on fodder grasses . 
19r5 - 1966 Supervised main lnboratory for germination 
testing of various commercial fodder crops as well as 
testing seed for weed infestations. 
Joined husband Adrian in the operation of Adrian's 
Nursery . 
The laboratory division, of the company, was 
commenced. This started as a very small commercial 
laboratory and now operates as the largest laboratory 
in Western Australia and one of the largest in 
Australia . 
The restructuring of all the companys under the 
Adrian's Group into Plantex Australia Pty Ltd which 
was formally the export arm of the Company. 

Involved from the early days of Adrian's Nursery and as such has 
worked to develop what was a small wholesale nursery into a company 
that has diversified into tissue culture, importing, exporting as well 
as consultancy and is a large supplier of wholesale plants to the 
industry. 
As such Irene Bowden has been involved with all facets of the business 
from propagation of plant material, despatch, sales, tissue culture 
and office management. 

Irene was mainly responsible for the formation of the tissue culture 
division of the company. This division employs 17 . staff full time and 
produces a wide range of crops including salt tolerant plnnts, new 
hybrids of Anigozanthos, some vegetable crops, indoor plants and 
Australian Native species . 

As well .: s opernting the tissue culture division Irene also monitors 
nll sales and is responsible for finnnce, office management, despatch 
a · ,d general nursery planning. 
The office is f11lly computerised allowing for control of all stock , 
all financial areas and general word processing. 

ASSOCIATION ACTIVITIES 

Mrs Bowden is a member of the following Associations: 

AWARDS 

Nurserymen's Association of Western Australia 
Australian Nurserymen's AssociaJ:ion 
International Plant Propagators' Society 
Inter,,ational Association of Plant Tjssue Culture 

Plantex Australia Pty Ltd was awarded an Australian Export Award 
in 1986. 
Irene Bowden, in conjunction with husband Adrian, was awarded an 
Advance Australia Award - for outstanding contribution in the area of 
Nursery/Export. Year 1987 

Irene Bowd,,n has ser~ed on many industry committees during her time 
in the industry including: 
Tt,ree years as President of the Nurserymen's Association of Western 
Australia. 
One year as Vice President Australian Nurserymen's As,,ociation 
Two years as President Australian Nurserymen's Association 
1987 - 1988 
Delegate FJoricultural Industries Council of Western Australia 
1986 - 1988 
Memb~r of the Floricultural Industries Advisory Council (W . A.) 
1986 - 1988 
Member of the Horticultural Export Developme11t Council (W.A.) 
1986 - 1990 
Member Au~tralian Horticultural Growers Council 
1987 - 1988 
Member of the Australian Quarantine Inspection Service Liaison 
Committee 
19P.7 - 1990 
Member of the Australian Shippers Council - Air Freight Committee 
1987 - 1988 
Vjce President International Plant Propagators' Society 
1987 

President International Plant Propagators' Society 
1988 
Member Horticultural Policy Council (Federal) Appointed by Mr Kerin 
1988 - 1991 

Irene nowden has considerable expertise in all aspects of the nursery 
and cut flower industry with special expertise in plant tissue 
culture, administration and industry affairs. 
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Conservation of genetic resources in Australia's flora and fauna 

S. D. HOPPER and D. J- COATES 

Western Australian Wildlife Research Centre, Department of Conservation a11d La,ul Managrrnwt, 
P.O. Box 51, Wanneroo, W.A . 6065 

Abstract 

Cons,rvation of the genetic resources of tht Auslralin11 flora and fauna is advocaltd as 
wise management aimed al maximizing the options m,ai/nble lo future ,rmerations for 1tlilizn­
tion, study and apt,r,cin1io11 ofthr continent's biodiwrsity. As a natural re.murct, I.hr //om 11111/ 

fauna alrtady co11l.ribu1., substantially lo tht national tconomy through fornl.ry, th, /><«I.om/ 
industry,fahtries, tourism, land rtclamalion, bu lcLtping, u•ildflowtr harvtstingand the lta11{{a­
roo trade. Mortoutr, tht ualuts of naJural vtgtlalion lo a,rncullural and urban rxi<ltnct 
through tcosysttm strvicts such as tht provision of cltan air and purt waltr, climatic contrnl, 
soil constrvalion and soil salinily control art btcoming aPf>arml. Th, potential of tht Amtra­
lian flora and fauna as sources of food and chemicals ILSrful to humans and .a.< a traching 
resouret has scarcely l>tm rtaliud. · 

Effectiut conservation of gmttic rtsourc,s dtpmds upon an atkquau data ba.<r anti a 
lmowkdgt of tht processes that control and sustain inhtrittd variation. For mml of Amtmlia '.1 

plants and animals, tax.mwmic tkscnptioru and geographical informalion will rmrai11 th, 011/_v 
data ba.<t auailabk for constrvalion initialiuts over the next cmlury. It i<, thtrtfort, a tMllrr 
of nalional priorilJ thal taxonomic· restarch and teaching co11linut at an accelerated rau. 

The application of f><>pulalion gmttic studies lo conservation is a ntw fold. In thi, chaplLT, 
rtcml gmttic informalion relroanl lo rtJtrVt dtsign, minimum viable populatimi sius, selection 
of priority popula.tions for constr1.'0lion, mdangtrrd species ,nnnagtmml and rroegtlalion is 
reviewed. Gium the pacr of ongoing destruction of native vtgela.lion, th, starch for gmrral 
pnncipl,s in gmt resouret construalion from a fimiud smnplt of the Australian flora and 
fauna is a ltry scientific challenge facing tht next cmtury. 

Introduction 

Conservation or genetic diversity is a central_ tenc1 
or the World and Austrnlian Conservation 
Strategics (Anon. 1984). This r_encc1s widcs/>read 
recognition tha1, without a broad base o bio­
diversity, present and foture options for sustained 
human existence and a reasonable quality of life 
will be reduced. Planl5 and animals provide a 
natural resource or myriad po1en1ial for human 
utilization, smdy and app'rccia1ion . 

In Australia, 1he native Aora and fauna already 
con1ribu1e substantially 10 1he national economy 
through forestry , the pastoral industry , fisheries, 
tourism, bee keeping. land reclama1ion, wildAower 
harvesting and 1he kangaroo lracle. Moreover, 
natural vege1a1ion facilit.a1es agricuhural and 
urban existence through ecosystem services such 
as the provision or clean air and pure wa1er, climatic 
control, soil conservation and soil salini1y comrol 
(see, for example, papers by van der Moczel & 

5fi7 

Bell, and by Malcolm in this volume regardii1g use 
of sal1-10leram genmypcs in several species 10 
r.eclaim land degraded by rising saline wa1er tables 
in Western Australia). 

The .potential or the Australian llora and fauui, 
as sources of food and chemicals useful 1n humans , 
and as a teaching resource has scarcely heen 
realized. For example, research at· Macquarie l'.ni­
vcrsi1y has dcmons1ra1ed tha1 ex1rac1s rrom 1he 
plan! genus Pirntlea inhibit 1hc development of 

·cancers in mice (Howard & Howdei1 1975). 
While 1he justification for conserving gene1ic 

diversity seems clear, the achievement of 1his aim 
is not a1 all cenain. Extinction is a process inAu­
enced hy many possible fa<·1ors, some gene1ic and 
some dernographic·(see Smile 198:l) . Mm1 of 1hcst· 
fac1ors are -poorly underswod. This lack of kr1111,·­
ledge presents a major challenge to 1he na1ion . 

In 1his chap1cr, we wish to focus on 1hc c11111rihu-
1ion 1ha1 gene1ic and himystematic swdic, can 
make to the conservation of Aus1ralia's llma 
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and fauna during the 11,·x1 lT1uury. Such a con ­
trilnnion depends on l,;.nowledgt" in rehuion to 
three key questions. 
I. \Vh.-t consti1u1cs the :\us1r;di;111 flora and 

fau11;1? 
'2 . \\Then: do till· to11qu11u·111 1.1x,1 11,cur i11 Ille' 

h'ilcl? 
:\. \.\' hat genetic 111a11c1g:t· 111<· 111 is I t·,1uirl'd u, 111c1in-

1ai11 sustained rcpn1<l11nio11 .11ul n:crui111u.·111 ~ 

The Australian flora and fauna 

The Australi ;1n vascul.-tr llora compri~cs an csti­
m;11ed 25 000+ species. of which alx,ut IX 000 had 
been described by 1!180 ((;eor)(e IYtll ). In addition 
theTe are several tho11s;11ul no11-\·;1sn,l;1r species . 
The fauna is much large r, n11isi>1in)( or '.WO 000-
100 000 species , of which about I !Ill OIJO h;i\'e been 
descril>ed (Richardson 1984 . 191<,) . 

These s1a1is1ics sign.ii a major problem facin)( 
those h·ho wish to conserve I his gen et it <li\'ersicy . 
A 1axonomic description prn,·ides the minimal data 
base on \\' hich conservation initialives depend. and 
such descriptions do 1101 exist at prcst·t11 for a third 
of 1he n;.uion 's llora nnd two-thirds of llu: f.t1111;1 

(particularly invertebrates). 
Moreover. the past f.,.,. clecaclcs ha\'e witnessed 

a decline in taxonomi<.: rest't11Th ,1r1<I 1ec1t·hing- in 
lertinry educa1ional i11sti1utions. rouplccl with a 
recent decline in joh oppor111ni1ies at major 
museums and herbaria. Despite major ad,·ances in 
approaches to systematic biolo)(,·. 1he subject has 
\\·anecl in popularity wi1h u11i\'eni1y ;Hlminislr;1-
tions anrt govcrnmen1 ;1gc11ries responsible fcu 
museums and ht=rbari;1. 

This process needs 10 he rc:versecl as ;1 mailer of 
national prioriry. Auslrali.i uq._{end~· needs more 
laxonc11nists, and teniarv eciuc11io11al inslilutions , 
museums anr! herbaria h.l\·t· kn roles 111 pl;"· in 
1his cnde;,1vour. It is vit;.il 1ha1 1,r:xo1uu11ic rcse;1rrh 
ancl teaching continue ;tt an an:dc:r;ll~cl r;11e if co11 -
serva1ion efforts ;1re 10 kt't'J> p,ll't' \,·i1h ani\·irics 
that involve permanent cles1rut1ion of nali\'C n:g:t:-
1a1ion. fauna , soil and waters. 

In this cnn1ex1 , it was heartening ;11 this S,·m1xisiu111 
to hear Professor McComb. in his presidential 
address to the Ecolog-ical Societ, of Australia. 
advocate that Australian universities direct more or 
their research efforts to,-·ards soh-ing unique!)' Aust­
ralian em·ironme111al problems (' lcComb 1989) . 

The taxonomic description and consen·a1ion or 
the co111inen1 's Rora and fauna fall squarely ,sithin 
the ambit of such a focus for ne,, research. 

In groups ,,,here p.111erns of morphological 
variation arc t:omplex or er~ ptic . tracli1io11,il 
1;1xonomic methods alone will 1101 be sufliciem to 

define the biolog-ical units in nature (Paterson & 
.James 1973). Effective nm.serv;uion efforts here 
will require population gcn.:1ic. morphometric 
cy1ogene1ic or biosys1em.11ic approaches used, for 
example. by Shaw ( 197b) in the grasshopper genus 

C:a/rrlin, b)' King (1979) in gekkm or thl' ( _;,,l,_vrri 

vnrirgaln-prmclatn complex. b)· Coates ( I <JH I_) 111 I he 
sc.,le -leaved trigger pl.mis of the .\1ylrd111m 
rarici["lium species complex . .ind hr A~l;,ms ,., rd. 
(19H,) to resolve species boundanc~ 111 l11t: hat 
genus J·:/1lr.\iC1u. . 

111 some cases. n:solu1ion of spcries ho1111d,1r1t· :-. 
\,·ithin ounplcxes has de.tr ecologic.ti sig:11ilic11u c.· 
rdc,·;1111 to man.igemem. e.g. Geor~e's ( I !IX I) 
r-ccog:nition of the flrc sensitive rcsceclcr Ur11tb111 
l11tor~di.'i \';ir. ummudn (,u,,-.· regarded as the spn.ic., 
II . vmmuda) as a distinct taxo11 l"rom till' 
ligmnuherous resprou1er vc,r. lillurnli.L Et:olog:i:-.t, 
;111<1 m;,nagers need 10 be cautious ;1nd a,,·a re 1h;11 
an-cpted species names mar well conceal unresolvt'd 
tax a or I his kind. 

.'\lthough an ;1dequate understt111di11g- of spccil·, 
ho1111daries is essential for conservation, in sc11ne 
(perhaps many) cases a knowledge of g-enetic \'aria-
1ion within species is equally important ( l.;1n· 
1988). This is especially the case where breeding 
"·stems cli"erge from the 1ypical diploid sexual 0111-
hreecling mor!e seen in many higher vend,r;11es 
;rnd perennial plants . Three wcll-dorrrmentt·cl 
Awaralian examples ,tre the complex tr.insloca1io11 
hc1ernzygosi1y associated with inbreeding in the 
~ranite rock herb l.wlomn p,tmrn (lames I !Hi~. 
I '170). 1he occurrence of 1riploid panhern>)(enetic 
clones and diploid bisexual individuals within tire 
)(ekko species Hrlrronolia binori (Moritz 198'.\) , and 
the e-vohuinn of parthenogenesis in the grass­
hopper Wnrmmnhn ,,irgo (White ) 980) . 

~;uural hrbridi7..,1 tio11 is anmher major process d1:11 
g:ener11tes patterns of variation that nc.cd to be under­
stood for effeni,·e consen·;uinn .inc.I ma11;1g:e111e111 . 
This process has heen well documented in ,rrrh 
.-\us1r;1lian oq~anisms as eucalypts (e.g .. Polls & 
Reir! 1985). kangaroo pa"·s (Hopper I !)77). frogs 
(Woodruff l!181) and grasshoppers (Shaw l!l~I). 

Sud1 dcsoiptinns of poput11ion ~enetic structure 
" ·i1lii11 sp(.'c.:ics ,111d of 11a1ur;1I hybridization exis1 
f"or \Tl"~- feh· of :\us1rali;i\ pla111s and ani111 ;ils. 
Indeed, our knm,·ledge is rudimentary even for the 
largest and mos1 common members of rnanr ur 
Australia's ecosystems [e.g .. Moran & Hopper\ 
( I (11:17) re vie"· of claw for l'UcalyptsJ. This informa ­
tion is essential for i111ensivc species' management 
aimed at conserv.-(tion of representative genclit.: 
\·ariation in the \\'ild. 

Aus1rali;1n geneticists have made seminal con­
tribmions to our knowledge of variation and evolu­
tion in n;11ive plants and animals in the past (e .g., 
Smith-White 1959: White 1978; James 198 I: 
llarlow I !l!:!2). but this field too has w.ined in 
fo\'c11ir of a popular i11H·1Ts1 in molecular genetics 
in recent years . We c;111 only hope that the urg-ency 
and need for conservation genetic swdies will 
inject nt""' life into this ficlr! of inquiry. If so. the 
challen)(e will be to develop general principles 
from a well-chosen but limited sample of the fauna 
.ind flora (see below) . 

Australian biogcography and mapping genetic 
resources 

Mn/1pi11g .</irrir, 

Mapping- the nm1i11l'111 ·~ l1ora and fauna in sp<tc."l' 
and 1hnu1~h 1i111t.· li;1., pro<.:ccclccl in dose as.c;o(i.1-
1ion with 1axo1101111t fl"!'ll'ard1. h111 few organisms 
han· l><.:<'11 111.1ppc.·cl 111 surlicient clc1ail lo pro\·ide 
d;11;1 adequ;11c .. · lc,1 ,onscrv;Hiun planning and 
rna11ag-e111c.:11t. rl1is is 11,nd1en: more evident 1h;111 
i11 lOlllp;11 ing i11i1i;d lisis of taxtt hclievect lo her.in· 
or 1hrc:all"llt'd \,·i1li t 111T<:111 lists (cf. Specht ,,, a/. 
I 117~ : lfanl,·i .K· I xigh I 97Y : Leigh ,1 ed. I !lH 1: 
llri)()(S & Leigh l~IH8 : Hopper rt nl. 1990). 

~t'\Tflhdt'ss. biuloJ.{ical survey h;ts 111;,de con­
siderable pn1gn:ss O\'t:r the past few ckt:aclt"s and 
has hcen 1hc: ro1111cl.11io11 on h'hic:h some rcccn1 
national pad-.:-. ;11ul n<tture reserves have heen 
ncatecl (~fn: r, ,i of. 11184). The achievement or 
rq..>resentati\"l"ness in sulh reserve systems has pro­
cct'"decJ 1hro11~h 111;1pping selected <.:omponen1s of 
thl'" llor;1 and Ln111;1 . usualh· dominants in 1hc case 
of ,·ege1a1ion 111appi11g (e.g .. lleard 191!1: Salller 
I YXfl) . · rhcrt· remains ronsicler.,ble pn1c1uial fur 
the use: of this appn,,1d1 in ex1cndi11g the reserve 
ne1\\·ork o\ler che nexl lt:llllff\.'. 

.-\1 the same tilllc, dc1;1iled ·mapping of ~elected 
L1xa nl·c:ds 10 I)(.· pursued 10 ensure that 1he rcstT\'C 
system t:stahlishecl to arhit'\'C represcntati\'cncss is 
n,111ple111e111ccl by ;1cldi1ion.il reserves th,11 prott:<.:1 
1ax1.1 lef1 out of 1lic larg-er reserve network. For 
cx;1111plc, in1ensi,·c survt'ys o\'er the past ckcadc ha\'l' 
l11c11ecl I '.lHli l'"l'ul;1ti1111s 11r the 1:\H taxa 11f flor;, 
ded,1rcd ;1s c11d;111gc:n·cl 111 \.\·csltTII Australi ;1 
(Hoppe, rt of. l'J!HJ) . or thl'se pop11l;11io11s . 1111h 
:Hil ('2Wit- ) occur 011 cxis1i11g rcscrv(.'s . with 111os1 
11ccurri11g 011 freehold land. ro<tcl verges. etc Con­
st·1 Y;11io11 1hrough rcst:r\'es ;1lone ¼1ill 1101 ensure thilt 
:\uslrali.a 's genc1ic resouru:·s art~ protected . l.an<l 
o\\' lllTS from lhroug:hout the con1munity oil l;1rge e;u.:h 
h;1n· an irnpon;1111 < 0111ributio11 to make Crt1hle I). 

Sl'eki11g the- assis1a11cl' of interested volunteers 
in mapping- incli"idual species has been successful 
recently in the rnmpilation of the Atlas of Austra­
lian Birds (Blakers ,1 nl. 1984) and the Banksia 
:\ti.ts (Taylor & Hopper 1988) . Such an approach 
has considerable merit for well documented, easilr 
sun·eved organisms, particularly in view of the size 
of Australia and the paucity of professional 

TABLE I . I.ant.I ~1;tl11 s for popula1ions of declared cnd;rngeretl 
nora in Western Aus t ralia (from Hopper d al. 1990). 

Land slaws Nu. of populatiom 

N;:itin11;d Park!<i 207 
N;uurc Rest:rH·s 17•1 
State Forest 38 
'1-·lain Ro~<l and Shire Roiid Reserves 302 
Pri\·a1e 216 
Other 549 

Trnal I 386 
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biologists able to conduct extensive field surveys . 
Industry 100 is making con1ribu1ions to the bio­
geographic data base through reqoiremems for 
cn\'ironmental impact assessment (e.g ., Worsle)' 
Alumina 1'1y Ltd I 98~) . 

The .;__ipplinuion of c:0111pu1c:1·-b..;1scd Ct'og-r;1phiral 
l11form;i1ion Sys1e111s 10 hiug:co~raphi<:al da1;i has 
nrnsidcrahll" promise in foc-ilit,ating: conservation 
011,ct man;1~e1nent. Tiu: integration of satellite 
technology with convemional G1cl.is1ral , 101x1graphic 
dirnatic, edaphic and hiogeo!iraphir mapping "·ill 
►·ielcl inter;Ktive capahili1ics of ou1s1andi11g- \·;due to 
t,J11101Tow·s conscr\'atio11 hiolog:isc~. 

,\1a/1f11t1K ,:r11rtir rrjo11rcr.\ rt•itlrrn sprcir.\ 

Mapping ienetic varit1tio11 wi1hi11 species is ;111 
csst:nlial rc4uin:1nent to ensure thctl populations 
011 rescn·es provide a n: prcsentati\.·t: santple of 1he 
existing genetic variation. \\'ith current technology 
i1 is a tirne-<.:onsurning process anrl therefore fe\,· 
11rg:.111i"il11S can he mapp<'cl in this w.1r . 

I iow to s..1111plc gcnctil vari,;1tion dlirienll)· remains 
pn,l,lcmalil.al. Conlrollc,I envin,11111cnt studies t,f 
pol~·genic 111orphologic.1I .1nd physiological \'ari;1-
tion has l~cn cus1om;.tr)· in forestry iincl agricuhun: 
f11r rnany ye;irs (e.g .. Green )!)71: (;r;1111 197~: ,·;111 
clc.-r MoC":t.cl & Udl 1his \lolumc ; i\lalrolm 1h1, 
volume). However. these studies arc of1e11 1111 -
sui1ablc for r.:tpidly 111e;1s1u-i11g and survl") in~ 
p<1llcrns of gt'"ne1ic \."ari,uion on·r 1hc gcogr;1phi < 
r;111~e of ;i species (l.cwonti11 1~74). 

,\lnrf>lwu11·t,1n. Muhiv.1ria1c.· morpl11111tl'tric sluclil·:,. 
(I(!'\ 111c111 rt 11f. 148·1) provide a 1xl\,·,·dul .111CI effirn·111 
;1ppn,.ich 10 rt"suh-in~ pattt.-rns of gt:ugTaplii, .ti 
\·;11-i:ttio11. 11;1tural li~·l,ridii'. f.lli1111 0111d sihli11g speci;i1io11 
(l' .1-: .. Lrrnpbcll & Mahon 1!17~. ll11pper 1!17, : 
Cu;1tes l'IHI) . A geneti<: hasis to such p;rllnns 111ay I><· 
reasonably infe1Ted where consisrc1n 111orphp111ctric. 
clillcrcnces are seen between populations in sy111p;itn 
a11d/or throughout 1hcir geo}.{r;1philill ra11gl's .. 

f\lurplio111c1ric studies are less 1i111e-lo11s11111i11,L:. 
per population s.1111pled th;111 biodt!'lllic.rl s111clin 
;111d thus enable belier samplin~ of natural popul.,­
Lions . However. the underlying gt:nt·tic hasis ol 
1norphomc1ri<.: a11ribu1cs is of1e11 pol~·genir .111d 
rc:quires dal>urate bret"ding progr;11nmcs lo be 
ducidatt>d. \\'here such kn,n,·lrclKt: is rc1p1irt'd. till' 
simpler inheritance of rnosl isozynies offers a I" l'• 

ferahle lield of study (see below) . 
O"er the past decade we ha ve " ·itnesst'd ;i 

transition from the use of rnorphornetnl 
techniques predominantly 011 laq;e. expensi, , . 
rnain-frame comrutcrs tu ready availa'1ili1r Oil 
modestly price< personal n,111pu1ers . This 
i111prove111c11t in accessibilicy. combined " ·i1h 
advances in direct mcasureme111 b)' computer <Lila 
capture, suggest that mul1i,·aria1e morpho111e1ric 
studies will play an increasingly important role in 
mapping the genetic resources of those Australian 
species ;11nenable to such analysis. 
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<:l11·mo.,\'.\'l,-,11ntin. ( :ry ptic \'ari;11ion in 11111rph­
ologicdly u11if11nn spe<"ies may he l"C.'\'t.";ill'd 1hrough 
;issa\'S for scn,i1dary corn pounds ,11d1 ;1s lla\'011oids 
<H" 1Crpcnoids. Tiu.· ocn1rrc1HT of rcsi11011s co111-
pnu11cls 011 1ht· le;1,·c·s .11 u l Sl('III S c,t' some- n;11i\'e 
pla111s has proved uscl"ul i11 s111d i(.'s of gcogr;1pl.1i, 
\';iria1io11 (e .g .. Dell 1!)7:'i). I lo\\'t•,·c.-r . as \\'llh 
morphon1etric aurihutes. tlit: 1111clc:rlyi11g: g:c11c1ir 
basis (C,r secondary co1npou11ds 1nay IK· complex and 
rt:quin· sophistic;llccl breeding s11ulics 111 dou1111c111. 

Chromo.wmr 11uzrkr1'.'i. So111c groups ot' ll.tlin: 
pl;111ts. reptiles . native rats . 111;1rsupials. i11 sens ;111d 
spiders clisplar geol{rilphic ,·ariation in chromo­
some 1H11n0Cr or stn1nure 1ha1 h;1s been 111;1pped 
"" cnogc1w1icisis (e .g .. _Ja111rs I')(;:,: Shaw I !)7(;: 
ll;i,·ersiock rt al. 1977: Coa1t·s & _lanH·s I '17'); King 
I 97'1. 191H: While I !180: Urisrne rt al . 198'.!: John 
& King 1983: Moritz 191:!4; Rowell 198.'i: Shaw ,1 
al. 1988). Such variation can be or particular 
significance in assessing 1he genetic resources nf a 
species and in adequately consen·ing and manag­
ing 1hat resource . 

In some species complexes, chromosome differ­
ences may indica1e adap1ive differences and/or 
reproductive isolation of varving completeness 
bel\,·een populations. Coa1es and James· ( 1979) 
stud~- of chromosome variation in 1he lriggerplanl 
S()·/idium crouncrpliat,w, illustra1es this kind of 
p<>pula1ion differentiation (Fig. I) . Such information 
"·ould need IO be considered carefully in any . 
genetic conservation or managcmenr slnttegics. 
panirularly with regard 10 I r;rnsl,Kation or re­
es1ablishmen1 pro~rammcs (lames l!l8'.!) . Clearly. 
i1 would be undesir.thle IO mix individuals or one 
chromosome variant wi1h those of another if the 
resuhant progeny were likely IO have reduced via­
bili1v or fecundity. 

S1udies documen1ing chromosome varia1ion 
wi1hin species of lizards (King I !179. 198'.i: Mori1z 
1984). native rats (Baverstock rt 11/. 1977) , rock 
wallabies (Briscoe ,1 al. 1982) and grasshoppers 
(Shaw 1976) highlight 1he need for cau1ion in 
translocation programmes in many groups of 
fauna as well. 

The data from these studies may also provide 
useful guides to reserve sys1em design. For 
example, in t,otoma p,trrua (James 196:i. 1970). as 
mani· as possible of the chromosomally complex 
he1ero1.ygous populations in I ht· south-h:cstcrn 
pan of 1he range should he conserved 10 maxirni1.e 
representation of chromosornally marked genetic 
resources. In contrast. a smaller selection of the 
bivalent-forming structurally hom,>1.ygous popula-
1ions ranging across arid Aus1ralia would need 10 
be represented in reserves if chromosomal 
varia1ion was 1he primary focus for conservation [a 
considerJtion of isozyme variation suggests tha1 
many bivalent-forming popula1inns nevertheless 
should be reserved despi1e their chromosomal 
uniformi1y lo pro1ec1 orh!'r 1yp~s of dctec1ahlc 
genetic variation Uamcs rt nl. 1'181)). 
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FIG. I. Oisu-ih111iun in \\'cs1C'rn .-\waralia of chromosomal 
vi\rianu in the 1ri~gC"rpl;m1 · St_l·bd1um rrri.\.H1<r/1hnlum (af1cr 

Co;11cs & James 197~1). 

V.ing's ( 1979. 198'.l) detailed documenta1ion of 
chromosomal ,·aria1ion in species complexes of the 
gekko genus G, liyra pro"ides a similar example of 
the usefulness of cywgcnetic studies . II is now clear 
1ha1 dramaticallr different reserve systems are 
needed IO ensure representativeness of variation 
in these lizards 1han would have been predicted on 
1he basis of earlier information. 

llozym, marlurs. lsozymes currently provide the 
mos1 _ efficiently sampled markers for mapping 
the geographical pattern of genetic variation 
in wild populations (Lewontin 1974; Brown & 
Moran 1981; Hamrick 1983). lsozymes. however, 
provide only a sample of each organism's genet ic 
ma keup. so that a lack of isozyme variation in 
populations need not mean that no $enetic varia­
tion exists. With this limitation in mmd, isozymes 
nevertheless provide a powerful wol for genetic 
;in;ilysis. 

( ;eographical patterns of gcnclit: variation in 
popul;11io11s 111ay he investigated at two levels. Tiu.· 
hrsl is 10 document g:cographical paucrns in 
genetic diffcrc111ia1io11 or ~c11e1ic divcrsi1y . ·rhesc 
paucr11s nl.t)' show a rt'la1io11ship \\·ill1 g:c.·o­
graphical clistancc , cliffcrc111 hiog:cographic n.·~io11s 
or with mar~inal versus central areas of ;1 spt·t·it·s· 
distribu1io11. · rhe second level is to invcsti~att· 
associations l>ctwcen geogra phic.all)' v;1ryi11~ 
environmental pararnctcr.~ and genetic.: variation or 
specific gene loci. 

Wi1h regard 10 correl;11ions between geographic 
dis1ance and gene1ic dista nce, the presen1 evidence 
is equivocal. Initial indica1ions were 1hat geo­
graphic proximity usually is a poor indicator 
of generic similari1y (Nevo 1971:!; Le\'in I !l7H; 
Schwaegerle & Schaal 1979; Sch;ral & Smith I !11:10 : 
Glover & llarreu 1987). More recently, ho wever. 
significan1 positive correlations between geo­
graphic and \:ene1ic distance were found in several 
s1Udies (Curies & Ledig 1982: Wendel & Parks 
1985). including work on 1he Western . .\ustralian 
granile rock malices Eucalyptus ca-,,ia and E.. cruc,, 
(Moran & Hopper l!J8'.I; Sampson el al. 1988) . 
These alternative panerns were found within 1he 
same species (/'inu.s rndiata) in differeni pans of i1s 
dis1ributio11 br Plessas and Strauss ( 1986). 

Comparisons of levels of genetic varia1ion 
he1ween geographicallr marginal popula1ions and 
ceniral popula1mns have also provided var)'ing 
resul ts. Theory predicts tha1 marginal popula1ions 
.should cxhihi1 reduced variahilil)" lrn1 empiri,·al 
s1udies indica1c 1hat they c.111 he ei1her less. c-<1ualh· 
or more hctcrozn{ous than centr;d populations . 
Perha ps 1his is 1101 surprising gi\'en the diflirnl11 
in distinguishing be1ween what is ccologicall1 
marginal and wha1 is jus1 geographicrlh· 
periphe ral (l.ewon1in 1974: Curies & 1.edig l'IK2: 
Clover & Barrell I !JH7). 

P;1Uerns of isozy1nc \'aria1ion in plants .ire 
correlated with \·arious life hi s lCII'\' a11ributcs, such 
;is hreedi11g s~·s1e111. longc,·i1y. c1,··. (HJmric.:k rt"' 
1!179: l.m·cless & Hamrick l \184) . This su~~esr, 
1h;r1 i1 mav be possible IO derive general prinnplcs 
ahou1 genetic variation from a .sample of organisms 
wi1h similar life histories. 

Such an approach was ill\estiga1ed by Moran 
and Hopper ( 1987) in rcla1ion w the conserva1io11 
of generic resources in r.1rc and \\'iclcspreacl 
eucalypts . They found 1h;11 111os1 v;1riar1ion exis1ed 
within , rather th;,1n het"·ecn. populations in wide­
spread eucal )" pts. However. 1he re,·erse held for 
EucalyptrL, ca,Jia, ;1 regionally dis1ribu1ed species 
occurring in small isolated populations on grani1e 
outcrops in 1he Wes1ern Aus1rali;m whea1beh (Mor.111 
& Ho,>per I (Ill:\) . /\ similar p;111ern 10 t h;11 in 1-:. 
ca,.1ia ,as hecn reponecl rece111h· hy Sampson rt of. 
( 1988) for a1101her gr.mire rock endemic. f. cruci.i. 

In some organisms such as marsupials (ll;iverstoc:k . 
pcrs . c.:omm .}. iso zvmt· varia1in n is limi1ed wi1hi11 
specie.~ ;u1tl pro\'iclCs li11lc dat a of use to mapping 
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g"l'lll'tic rt·sour<:cs . C:111-rt·111 studies of mitochon­
drial llN ,\ ,·.rria1io11 (!\lori1z rt 11/. l'IH7) have hct:11 
s11rrcssf11I in don111u ·111i11g ~c.·11c1ic- differc1ni,11ion 
of popula1ions wiil1i11 spe<"ic.·s of li1.ards (Mori1z & 
l\rown pt·1·s. conun .) a11d fish (Ovt·11tlt·n & \,\1hi1t· 
pt'rs. <.:0111111). 111 1hc f'111111T. assayi11h mi1och1111clrial 
and olht'r 1ypt.·~ of" I>~:\ 111ay h ' t·II rcplan· isuzy111c.· 
:~tudics a~ 1hc most l'flirit·11t cn<I diren wa\' 10 

sample g:l·netic.: vari;i1ic,11 "·il11in sperit•s (J\-lori'1z ,·t 
"'· l'IH7) . 

Essential genetic management of Rora and fauna 

Somr thrort'l;cnl cr11uid,•,·a1u,,,,\ 

,\ gcnt'ti~ ;1pproarh 10 Ilic 111;111agt·ment of l\or;1 
and fau11 ;1 in 1hc wild i, ;i 1H:\\· field ot' ;1cti\·it\ . 
!\luc.:h of h·hat we propose hdoh', tl1crcl"orc . is <·i1· 
11ecessity specula1i,·e ilnd ncecls critictl cvalua1io11 
in future empirical s1ud it· s. 

Firstly. ;is ;1 fu11cla111c.·11 tal pre111isc . h't' ;1.,su111t· 
that a pri111;1ry ai111 of g:ent"tic rt·sourc t: 111a11;1gt· · 

lllt:'lll is 1hc 111;.1intc11;i11cc or gent'tic..: clinTsiq:. 
There is liulc clouht 1ha1 the ralc of' l'n1lu1io11 j.., 

i11flue11rcd hy 1he le"e l of ~.:11e1ic ,·;1ria1io11. Expni ­
mt.:ntal c:,·iclc11c.:e i11clic.:;11 c:s a positi\T currela11011 
bc1h·een the amount of hete rozygosit~ .111d the r;11t· 

of e\"l1lu1io11ary ch;mge (,\)·;ila 191;,-,. 1\IHl:l) . Funhcr­
more. ;1 ro11sidcr;1l,le boclr of k11,)\dcclge i11dic11e~ 
1h;11 Ol){anism.~ \,·ith high le,·els of he1c.·n1zn,~c 1,i1\ 
:,ncl opc.·11 rcro1111Ji11;11io11 S)'Sll' III S L1p;1hlc: 111" 
f,{t'llt'l"illi11g gcnctic ,·ariahili1~ an· 1'10,c.· that n,11 ... 1i ­

llllt' e"·olu1io11ary line;1gcs will, tlac hc,1 lo11g-1er111 
f111ure (Darling1on 1!1:iK: _f;uncs & Hoppt·r l!IHIJ. 

The ,,;;elerti\.'t' \'ftlue of h(:lt:rt)/.rgusi1 y OIS fl l1111cl;1 -
mental phenomenon in evolution h "ilS recognized 
In· Oarwin ( I H59) , de,·elopcd .r s a uuirq>I b,· 
1);1rli11gw11 ( I '1:i8) . ;111<1 e111pirictll1 explored 111 
.-\us1r;1li;r .11 rnnsider;rhle leng1h In _l;1111c, ( I 11X I : 
_f;1111es X.· !lopper l'IKI) and 01hcr, . rlw crnl1111on 
or IILIII~ llllllSU;il breeding sys1e111, and l'\ (II · 

genc-1 If ,111 rihutcs m;i~ he ascribed 111 11;11111 ;ii 
sclt'C1io11 b\'011ri11g 111cd1a11is111~ 1hat rc111 senc.· 
genctit \·;iri;11ion or h<·1ero1.~' KOSi1~· in dw Liu: of 
enfonrcl i11hreedi11g c, r harsh en\·i r1111111c111.d t'ir ­
c·unhl.illtT~. 

If ht'll'l'Ol~·gosi1~- usually i.~ or sclcnin· ,·,due.· . ii 
should hl:" possible 10 clcrn1111s1ratt.· 1h;11 hc1ero -
1.ygous 111cli\.·icluoils ha\'C higher litness 1h,111 
homo1.ygous indi\·icJuals . Such hils becn 1hc t;1sc 111 

m;inv s1udies (e.g .. review, b,· Gra111 l!J75 : ~fi11on 
I 97~ ; \li11on & Gran I I YtH). An eleg;1111 in\'cs1i~;r -
1ion of 1hi~ hypothesis in ,1 crtogene1irall~ t omplex 
si1u1uirn1 in l.wloma Jirlro,o wa s pro,·iclecl In Bd1r;111 

'""' _l;1111e, ( I 117~) . 
St rong select ion for l1t·ll:'f'OZ}'g-osi1\ d1r1111gh tlu: 

lift- L~-dl' is sug~estecl in many s111clil'S of t·t1t;d\ I""' 
and otlu:r pl.int l.i.Xil , \\·here hclt'1'11 1. \go , i1\ 111 
i'\07.\'lllt' ;1llelcs incn:·;l'ir.s from 1hc \l'l'd lo 1!1c ;1cl1d1 
st ;1ges (e .. ~ .. \lor;111 S.- !!ell I 118'.I: l.ecl ig l 11H1 i1 
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Funhermon:. 111di\"ld11.il pl;uu s of r;.11-e c ucalypts 
th;u l>ersisl in sm~tll rn1111,1111 popul;uions an: often 
hi~h )' hc1c:rm,~011, ( \lma11 & Hopp~r I !IH7) . 

()11 an C\'C>lu1io11;11, 11111 l' S< ak- . the: lii~li inti• 
ciencc: of allopol)plouh· and l1vbrid spcci;1tio11 in 
plants ((;ranl l~IKI I ,111d s11111t• ;111i111;i\ gnn1ps 
(Whilt' I ~17H) pronclc, .uldi111111.d t·,·idl'lll t' 111;11 

selt'nivc.· furn·, 111;1~ l.1,·11111 l1clc1111,·go~1I\'. 

To s111n111;1nsc 1lin1 . 1lic 111.111t1<·11 ;11u , . ol g:l·1u·1i1 
divc:rsi1 y ;,1ncJ hetc.·n,1,~11,u, 11111.11u1 , tl populo1tio11s 
appc:ar~ lo pn1ndt · the lic·,1 ~l'llt-r;1I :r-.1r;uq4y lor 
fat dilating c,·11111111111.11, llt-s1l11lt1, ,111<1 pt'rsistc.:11t t· 

for mosl orga11is111~. 1111,,·t·,·,·1. !lien .. · :-trc.· s i1u ;11ions 
whcrt: 11a111r;d ,clc:ctlCIII Ill.I~ b,·011r l11111111zn~osity . 
Suc:h spct:ial l in:u1ns1.1111'es \,·111dcl r;dl for diffl'n:111 
1--:cnt•tic n1a11;1g,·111t·111 ,1 r;11,·gil·s . 

Seuu1<ll)·. the to11ccp1 of 111i11i1num \'iahle popu­
l;u1on size (MVP) warra111s 1,ri<."f discussion hcc:.-tuse 
it is a prinripdl i~suc: "·uh r~g ,ird to 1.xnh long•Lern, 
a11d shorHenn sun·i, ;ti or a species . The roncepl 
proposes 1ha1 d1ertc is., 1ni11i111111n effecti\'e popula• 
tion size for eath org;111is111 11<..'l'decl ,u guarantee a 
high prohabiliit· of sur"i"al (Soule 1987). 

Understanding 1hc MVP problem is considered 
Lo be one of the most i1nponan1 issues in conserva ­
tion biologr (e .~ .. Lte)' l'IHH) . 11 re,,uircs a basic 
knowledge of 1hc eff,·us of red union in population 
size, increased population iwla1ion . inhreecling 
and the importance of SUKhastic and de1f'rminis1ir 
forces in maintainin~ le\'els of genetic variation 
within popula1ions. 

Moreover. it is cle;,r 1ha1 MVP may be influenced 
b)' demographic as well as gtcnetic processes (Ewens 
ti al. 1987). For example. a singlf' catastrophe may 
destrot· a population irrespenive of its genetic 
makeup . level of inbreeding. etc . 

Population genetic 1heorr predicts thal large 
populations should maintain higher levels of 
genetic variation than small populations because 
they are less susceptible w loss of variability from 
stochastic processes. Theory also predicts that the 
greater the isolation between populations the 
greater the level of between population variation 
and that this divergence will be more rapid if the 
populations are small. 

The effecls of swchaSlic processtcs on genetic 
variation in popula1ions can he most readily 
observed when popula1ions are reco\'ering from a 
honleneck or new populations are founded by very 
few individuals . Prcdinions are a reduction in 
average heterozygosity and loss of rare alleles 
ahhough lxHh of 1hese effec1s depend very much 
on the size of 1he b<ntleneck and 1he rate or popu­
lation recovery (see Nei rl nl. 1975). 

Although theoretical expeclations concerning 
the effects of popul.11ion size. b<mlenecks and 
population isolation on levels of genetic variation 
have been adequately addressed , empirical data on 
plants and animals remain scarce. A range of siw­
atinns exist in those cases inves1iga1ed. perhaps 
reflecting the di,ersi1y of available genc1ic systems. 

some o f which may conserve hetcrozygosi1y, olh~rs 
heing neutral . while o,hers favour_ ho11101.ygos~l)' . 
The eucalypts, for instance, provide cmurasung 
evidence concerning the relationship between 
population size and levels of gcnelit \'ariabilit)' , In 
l•:11cnly/1t1u pnulrru. ;1 locali zed spcl·ics wi1h disjunct 
populations. Moran and Hopper ( 1987) found no 
rel;nionship hc1,,·ecn population size and ;111r 

single locus di,·crsil)' n1c;1s11rc . For example . tilt· 
smalles1 population sampled (North Uad~in~arra , 
'!.7 plan1s) h ;1d higher mean n111nhcr of alleles per 
locus, average percentage of polynu,rphic loci. and 
observed and expected he1ero,n:osi ty than one of 
11".- largeSl 1x>p11la1ions (Coonawarr;, Downs, I 000 
plants) . Similarly in£. cnt.<ia there was rm corrcla· 
tion (Moran & Hopper I 9H'.\), whereas in E. cmri., , 
a species with a comparable disjunct popula1ion 
structure, Sampson rl al. ( 1988) did find a significanl 
correlation bc1ween he1cro1.ygosi1y and population 
size. 

Whether small populations can maintain 
adequa1e levels of genetic variahili1y depends on 
the genetic sys1em of the species and 1he historv of 
the populations. Some species seem to have the 
capacity to exisl in small isolated popula1ions and 
yet maintain rel;nivcly high levels of genetic \'an• 
ability (Moran & Hopper 1987 ; Coates 1988). Ii 
would appear 1ha1 in 1hese cases selection favour• 
ing he1erozygosi1y may be a major facwr. 

Available evidence sug$ests 1ha1. on gene1ic 
criteria, a uni,•ersally applicable "magic" number 
of indi\'iduals required 10 constitute a minimum 
viable population does not exist. Empirical studies 
of genetic variation and population structorc in a 
diverse range of organisms are needed 10 ascertain 
if general guidelines can be established for MVP. 
In the mean1ime, we would urge conservation 
managers LO err on the side of caution and lO pro• 
1ec1 populations no mauer how small until approp­
riate genetic and demographic studies can be 
undertaken. 

Gmtlic managtmml slrnt,gu.< 

Where the genetic resources of a species have been 
adequately documen1ed, a number of manage· 
mell! strategies can be implemented lO maimain 
genetic diversity . These strategies include selection 
of priority populations for conservation , reserve 
and corridor design. forest tree and fisheries 
management , and active management of species 
through propagation, captive breeding and trans• 
location in the wild. 

Selection of frriority popul.aLioru for coruim•alion . 
Managers of wildlife species that are endangered 
or otherwise in need of special protection are faced 
often with insufficient resources to look after all 
known populations. A choice has to be made on 
the allocation of scarce resources in such 
circumstances (e .g .. for fencing habi1at, purchasing 
habi1a1, conducting research, etc .). While ecological 

and political circumstances often dicw1e the all,K;t • 
Lion of manage1ncn1 priurilics . ~cnc1ic da1a de~• \T 

consideration from a number of persptcu ivcs . 
Selection of priori1y popula1ions for l(CllClit co11-

serva1ion can be based on the level of l(C1tc1ir 
diffcrcrHiation hctwccn pop11L11io11s, tile- pn·s,·11n· 
of rare hul locally u,111111011 alkks (llrmrn l\l7H). 
and the level of gencli<: clivt:rsi1y within ,·ad, pop11-

lation. If we nmsidcr juSl 1he lt-vd of' d1lfrrn11i;,. 
tion bct¼•ecn populations, the rlc11cln>Kr;.1ms from 
iso1.ymc cia1;,1 1h;;11 duster gcnc1 i, · di~tafKC value,;; 
for population cliverg-cncc in 1hc thrc:c· spt·rit.:s 
Eucalyptus cn,.1ia (Moran & Hopper 198 '.l) . L:.arri . 
Eucal_yptm divrnicolor, (Coa1e, & Sokolm,·ski 11)111)) 

and Baniuia cuneala arc partirnlarly informalivc 
(Fig. 2) . 

Eucalyptus ccusia is characterized by rela1i,·el,· 
large genetic distance ,·alues between populations , 
while in comparison both karri and Hanltsia curuala 
show much lower levels or in1erpopula1ion 
differentiation. 
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FIG . 2 . Dcndrograms re.suiting from cluster analyses basC'd 
on Nci's genetic disrnncc bc1\\·ccn 13 popul~tions or 
Eucolypt1L, carJia subsp. rn,sia (D} ;md subsp. mn.gnn ( ■} 
(afrcr Mor.-111 & lloppcr 19R3). 13 populacions or brri 
(f:. divrTJlfulor) , anct seven populations of /tnnlun nmrntn . 
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FIG . :\. l>isrribu1in11s Jnd pop11l.t1im1s used in iso,,·mt· 
srudics on f.urnl_TfJ(ru ran,n s11hsp. rnr11n ( ■) and suln,p. ,trngm1 
(□}. k.arri (1-.'ucal_yptw d11•rn 1t11/tJrJ ;111cl Rnuk.un r1.1,a,ata . ""d ,1 
minimum propoSC"ct rcscrYc sys1cm for Kcnctic.: resource con • 
5-('rvation in thcSC" s~cics. Large rcser,·cs arc indic.:atccl hv 
the open squares .. 

The dendrograms also indicate thal in karri. ccruiin 
outliers such as the Porongorup popula1ions are 
noticeably divergent rro111 most other popula1ions 
while Ba,iluia cuneala is characterized b)· 1wo distincl 
population groups. 

Based on these data, strategies for the conserva· 
1ion of Kenetic resourres in these three species will 
be quite different (Fig. :I) . In£. car.,ia many popu­
lations covering its geographic range would need 
10 be protected, while in brri a fc"· large reser\'CS 
in the main karri bell plus prntenion of oulliers in 
the Porongorups , Rock)· Gully and Lee11\,·in ­
Na1uralis1e block areas " 'ould be desirable . In 
Banlc.<ia Cltntala ;1 minimum of one large popula1ion 
from each of the two population groups would 
probably ensure adequa1e prntection of geneli l 
resources in this spec:itcs. Although the information 
provided in these dendrograms is only a part of 
the !Otal population data available from isozrn1c­
studies it docs inclicalc thtcir val11t' ,d,en de\'elop · 
ing wildlife man;1gtcmtcn1 progr.unmes. 

The work of Johnson and BlacL:. ( 1984) ;11111 
Johnson (pers . comrn .) on genetic re~our<.'cs in 
marine orgiini~1ns 111.iy he sirnilarly applied 10 

marine n,n~erv;11ion programme!\ . 
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RtJtrvt and corridor tksigu. Three basic problems 
concerning rescn·e design are size, number and 
spa1ial arrangement. 

There is liule doubl 1ha1 gene1ic consideralinns 
are one of lhe key concerns in addressing these 
problems (Soule & Simberloff 1986). A related 
concern is lhc need 10 determine MVP from a 
genetic resources point of view. Se,·eral fac10rs 
need to be considered wilh respccl to MVP and 
reserve design. For instance, the population will 
need t0 be sufficiently large 10 ensure that existing 
levels of hcterozygosity are maintained, and that 
inbreeding docs not reach unacceptable levels. 
Further, as indicated previously, the long-term 
survival of a population requires adequate levels of 
genetic variation, although what thesc levels 
should be and what population size is required to 
maintain these levels arc largely unknown for mosl 
species. In spi1e of thesc difficulties we have 
alreaciy seen 1ha1 general stra1egies for rcscrve 
design can bc ob1ained from studies on geographic 
panerns of gC"netic \'ariation and popul;uion 
genetic SlruClure wi1hin bo1h planl and animal 
~recic~ .. 

Tiu.· i11corpora1io11 uf corridors in a reserve 
sy<1em has clear ~dvantagcs, particularly if 1hc aim 
is 10 maintain genetic diversil)' and reduce 1he 
possibility of inbreeding by enhancing gene flow 
and dispersal. Although 1hey may have such 
benefils, apart from the political and economic 
difficulties associated with developing a reserve 
system with corridors, there are 01her difficulties 
where corridors could negate the quarantine 
advantage found in a sys1em of isolated reserves 
(Soule & Simberloff 1986). 

Where corridors are impractical or do not exisl, 
alternative management strategies are possible to 
counteract localized extinctions and a lack of gene 
llnw. These stra1egies may involve translocation of 
indi\'iduals and founding of new populations (see 
below) . 

Forrsl /ru nnd fahrrits managrmml. Australian 
commercial forestry has a strong reliance on wild­
grm,·ing na1ive hardwoods and so gene1ic research 
on wild populations has broken ne"' '1round in 
,e,·eral key areas. Firscly, provenance mals aimed 
at eslablishing the best popula1ions and- mother 
trees for seed for growing at particular locations 
ha\'e been completed on several species (e.g., 
Green 1971 ). Secondly, the use of isozymes to 
invesligate mating systems in eucalypts with a view 
to improving seed orchards was pioneered by A. 
H. D. Brown and colleagues (Brown el al. 1975; 
Phillips & Brown 1977). 

lsozrme surveys of genetic ,·ariation in commer­
cially imponam timher species have proven useful 
in ;1 numher of cases. For example. cla1;1 on karri, 
St1111e of "'hich are referred lo in 1he prc,·ious sec1ions 
(Fig. '.!) . lwvc alrt'acly _indicated prioritr popula• 
tums or ;1rcas (nun wluch seed collec1ions should 
he macll· 10 ensure lha1 any g:ennplasm s1orage 

programme will maximize the conserva1io11 of 
genetic resources in 1his species. These clata also 
shn .... · that all major allozyme v:arian1s . apan from 
thosc in the Rocky Gully papulalion, are aclequately 
represented in conservation reserves and manage­
ment priority areas . This of course does nol neces• 
sarily mean that all the genetic variam, in karri arc 
ade4ua1ely reserved. Wi1hin 1he limits of the 
isOZ)'me technique, however, it is a very uscful 
st.an. 

A knowledge of genetic variation also aids the 
manager in terms of rcplaming stra1ei;ics and in 
designing seed orchards so as to maximize levels of 
helerozygosity (Moran pers. comm.). 

The application of senctic resource studies to 
commercial fisheries ,s a recem development. 
Pioneering work has been useful in dcmons1ra1ing 
the existence of subpopulalinns or sibling species 
tha1 may require separate 1nanageme1u 10 main ­
tain sustained yields. -For example. ~1;,rclonalcl 
( 1980) showed that the Sh;1rk l\ay po pulation of 
1he Aus1rali;1n snapper . Ch,-yJupl,,")'-' n11mlw , had a 
1u1mbcr of rare alldes not found clsc:"·hcre across 
so111hern Austr,.lia . Funher tliffcrt·rnia1iou "·i1hi11 
tht: Sharl,;. l\a)' area ,,·as shu\\·11 suUscl1uc1ul~· b~ 
Johnson ,1 al. ( 1986). A second dis1inc1ivc stock 
occurred in Spencer Gulf. Depletion of tht'se swcks 
through overfishing could leacl tu 1he loss of' 
significant genetic variation that could not he 
replaced by recruitment from elsewhere. 

By way of contrast, Richardson ( 1984) found no 
elecirophoretic evidence of population sub­
s1ruc1uring in the jackass morn·ong, Ch,ilodacty!UJ 
mtu:ropterw, in south-eastern coastal " ',Uers from 
western Victoria to southern New South Wales and 
down the east coast of Tasmania. This suggests 
that heavy local overfishing might be offsct by 
recruitment from elsewhere but Richardson 
cautioned against management along 1hcse lines in 
view of the limited sampling achie\'ed in his slUci)'. 

Culti1,aJio11, captivt brudi11g ,u11I ,-,.,.,1n/,h</1111t11/ or 
lramlocnlion. lntensi\'e genetic management has yet 
10 be carried out on populations of an)· cndangerecl 
nati\'e Australian plant or animal. ;1ithough it is an 
option which may need to be considered in the 
future if extinction in the wild is to he prevented . 
This form of management will prnhably re,,uire 
captive breedin& of animals or cuhi".ition of pants 
followed by their re-introduction or translocation 
into areas where they were prc,·iously known to 
exist. Alternatively, it may more simplr invol\'e 
translocation of some individuals from one popula­
tion to another with the aim of cnh;111ci11i;: genelic 
diversity within the recipient population . 

Whatever the form of ma,wi;:emem , it i, quite 
clear that detailed populatinn gcnctir. hrecding 
srstem and po~ulation ecological studies should he 
tarried out on 1he species c.:unn·n1l'd before tlil· 
prog-r.1111rne was initiarecl . For exa111ple. it \\·,nilcl Ill· 
fu1ilc 10 transpli1nt or reloc11e i11cli,·idu:1ls of spcc:il'S 
suc.:h ilS l .wtnnw pr.lrnrn, Stylidi11m rrn.\.wap/l(lf11m , 

Cnl,dia cnptiw or J-1,1rro111in bi110,i without first 
cle1ermining their ahilil)' lO interbreed and pro­
cluce "iablc and fecund offspring. This problem 
has been acldresscd U)' Templeton ( 1986) in his 
concept of ou1breeding depression . 

In the contexl of lhis volume, 1hcre needs to be 
some caution in the rc\'cgcwlion of degraded lands 
if 1he ;iim is to re-establish viable breeding popula­
lions . In the Western Australian heathlands, for 
ex.imple, remarkable levels of karyotypic and 
genetic divergence wilhin morphologically 
uniform widespread species have been 
documentq:! (e .g., Coales & James 1979; Fig. I) . 
In such circumstances, il is essential that local seed 
stocks from as close lO the area disturbed as possible 
be used to revegetate mine sites, road verges, etc . 
In conlrasl, species such as karri (Fig. 2) show linle 
genc1ir differcntia1ion over considerable distances 
in the main forest and lilllc risk of outbreeding 
depression would be likely from mixing seed from 
diffcreol i;:eogra,ihic sites wilhin the main forest 
belt. Rather , sue I m;111agement may yield a slight 
increase in levels of hetcrozygosity and a rnore 
vigorous karri forest. 

The difference in likely outcomes of lranslocation 
management . of species such as Stylidium crosso· 
cephnlum versus karri indicates that a knowledge of 
population structure, chromosomal and genetic 
differentiation, and reproduclive biology should 
become an integral pan of the expertise of 
wmorrow's environmental rehabilitation manager. 

Philosophical, scientific and economic ar'1u­
ments have been used for and against the intensive 
management of a species to prevent its extinction 
in the wild. Some argue that this 1ype of manage­
ment cannot generally be justified because chances 
of successful re-introduction arc always problem­
atical. Funher, they point out that capuve breeding 
or cultivation followed by re-introduction is expen­
sive and that funds going into such programmes 
are likely to be directed from other programmes 
which may be more effective in preventing extinc­
lioo . Although both these points have some merit, 
the alternative of ex situ conservation in botanic 
gardens or zoological b,ardens is also plagued by 
economic difficulties and is likely Lo be far less 
efficient in terms of g~netic resource conservation. 
In addition, evolutionary theory predicts that most 
genetic variation · (with the exception of rare 
variants) can be saved from relatively few individ­
uals if group size is increased rapidly (Nei ti al. 
1975). This suggests that maintaining or restoring 
adequate levels of genetic variation in a wild popu­
lation to ensure long-term evolution is a feasible 
option. 

Conclusion 

The conservation of genetic resources in Australia's 
llora and fauna will, of necessity , depend upon the 
injection of new lire in l:.ey areas of scientific 
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enquiry. _We have highlig_hted the !mponance of 
taxonomic work m defining the b1olog,cal units 
\\1 hich \\'e \\'ish lo conserve . We have also noled 
1ha1 a pop11la1ion gene1ic approach is useful and 
oflen essential in resolving complex patterns of 
\'aria.lion beth·ecn and \\'ithin species. in i-esen•e 
design for species \\'hose genetic resources are con­
siderecl important. and in understanding and 
managing 1he reproductive biology of such species. 

Given 1he pace of continuing destructton of 
nati,·e vegetation, lhe search for general principles 
in gene resource conservation from a limited samP.le 
of the Australian Hora and fauna is a key scienufic 
challenge facing workers over the next century. The 
identification of functionally equi,·alent groups 
according 10 their life history, ecology, breed­
ing sys1cm and pnpulation structure may well 
enable predictions about gene1ic resources to be 
made (e.g .. Lo\'eless & Hamrick 1984 ; Moran & 
Hopper 1987). We commend 1his approach lO 

future h'Orkers. 
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