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Executive Summary

This Framework sets out future Research, Development & Industry Development (RD&E) commitment and investment, by Australia’s State and Commonwealth agricultural agencies (largely the State primary industries agencies and CSIRO) to/in the Australian horticultural industries. It has been compiled by these agencies and Horticulture Australia Limited (HAL).  After a consultation process it will be revised for endorsement by all parties concerned.
Overview of the Framework

The primary objective of the Framework is to nominate agencies, which will, in the future, take on the national “Major Priority”, “Support” and “Link” roles, for RD&E, for the main horticultural crops. 
“Major Priority” agencies agree to assume a national leadership role where the specified crop becomes a major priority for RD&E investment by that agency. Accordingly, the agency undertakes to give a high priority to funding research, infrastructure and national coordination, for that crop.

“Support” agencies agree to undertake research on this crop, but leadership and the major activity is provided by another government jurisdiction or party.

“Link” agencies will undertake little or no research but access information and resources from other governments or parties to meet industry needs through D&E

The Framework is comprised of four main chapters being the frameworks for the four main sectors of Australia’s horticultural industries - fruit, vegetables including mushrooms, lifestyle horticulture and nuts.
Each of these chapters is divided into two main sections. The first is a situation and outlook analysis for the major industries comprising the sector. This includes an analysis of national production based on Australian Bureau of Statistics (ABS)
 data, the identification of the main issues each industry is facing and, from an RD&E viewpoint, the major research drivers for the industry. This section includes a detailed analysis of the current investment, by PISC agencies and HAL, in RD&E for the relevant sector. 
The second section of the Framework is the Change Plan for the sector. This looks at how RD&E services will be provided by the PISC agencies going forward and sets out “Major Priority”, “Support” and “Link” (as defined above) agencies for each industry together with the major RD&E drivers and the main RD&E priorities for the medium term future.
The last section of the plan (Chapter 6) describes funding arrangements for horticultural RD&E and how the PISC agencies will work with industry to plan and deliver RD&E services in the future. Included in this section are the responsibilities of the Major Priority agency including leading interaction with industry (Section 6.2.2), leading co-ordinated national programs (Section 6.2.3) and improving communications and building relationships with industry (Section 6.2.4). This chapter also describes the role of the NHRN in oversight and ongoing management of the Framework.
Framework Preparation

A feature of the preparation of this framework has been the leadership of the process by the National Horticultural Research Network (NHRN) which has provided ideas, resources and data to create a truly national, forward looking investment plan for the benefit of the Australian horticultural industries.

Summary of the Framework

The following tables provide summaries of the States (or, in the case of CSIRO, agency)  that have/has committed to “Major Priority”, “Support” and “Link” investment for each of the major horticultural industries (or groups of industries).

	Fruit Sector

	Industry
	Major Priority
	Support
	Link

	Pome
	Vic
	Qld, WA, NSW, Tas
	SA

	Stone 
	Vic
	NSW, QLD, SA, WA
	Tas

	Cherry
	Tas
	NSW, SA
	Vic

	Berry
	Qld
	Tas, Vic, WA, NSW 
	SA

	Citrus
	NSW
	SA, CSIRO, Qld, WA, 
	Vic, NT

	Table Grape
	WA
	CSIRO, NSW, Qld, Vic
	NT

	Dried Vine Fruit
	Vic
	CSIRO
	NSW

	Avocado
	Qld
	NSW, WA
	Vic

	Pineapple 
	Qld
	
	

	Persimmon
	
	Qld
	

	Mango
	Qld
	WA, NT
	NSW

	Banana
	Qld
	NT, NSW, WA
	

	Other Tropical Fruits
	Qld
	NT
	NSW, WA


	Vegetable Sector

	Industry
	Major Priority
	Support
	Link

	Lettuce, Celery, Leafy Asian
	NSW
	Vic, WA
	Qld, NT, SA, Tas

	Brassica
	Vic
	NSW, SA, Tas, WA
	Qld

	Cucurbits incl. melons
	SA
	CSIRO, Qld, WA, NSW
	NT

	Tomato, Capsicum 
	Qld
	CSIRO, NSW, WA
	Vic, Tas

	Sweet Corn
	Qld
	NSW
	WA

	Asparagus
	NHRN*
	
	Vic, NSW

	Beans
	Tas
	Qld, NSW
	

	Peas
	
	Qld, Tas
	

	Fresh Potato
	Vic
	SA, NSW, WA
	Qld, Tas

	Processing Potato
	Vic
	SA, Tas, NSW
	WA

	Carrots 
	SA, WA
	Vic, NSW,Tas
	Qld

	Onions, leeks
	SA
	Tas, Vic, NSW
	Qld

	Sweet Potato
	Qld
	
	

	Mushroom
	NHRN*
	
	

	Protected Cropping
	NSW
	
	Tas


	Lifestyle Sector

	Industry
	Major Priority
	Support
	Link

	Nursery and Garden
	NHRN*
	Qld, NT, NSW
	

	Turf
	NHRN*
	Qld, NSW, 
	WA

	Exotic Flowers
	NHRN*
	Qld, NT, NSW
	


	Nut Sector

	Industry
	Major Priority
	Support
	Link

	Macadamia
	NSW, Qld
	CSIRO
	

	Almond
	Vic
	SA, 
	WA, NSW

	Other nuts
	Tas
	NSW,
	Vic


*for industries where there is no clear agency identified as a major investor, NHRN has been nominated to act on behalf of agencies in assisting in accessing R&D at a national level. 

Investment in Horticultural RD&E
Total investment in RD&E for the horticultural industries was over $130 million in 2008/09. The table below shows that 62% ($82 million) came from investment through PISC agencies, 30% or $39 million) came through industry-led (Non-PISC) investment and just over 7% came from the university sector.
	
	Investment in Horticultural RD&E  ($'000)
	

	Crop
	Qld
	NSW
	Vic
	Tas
	SA
	NT
	WA
	CSIRO
	HAL Non-PISC*
	Total

	Fruit
	9,387
	6,950
	8,623
	1,249
	2,014
	494
	4,794
	2,375
	18,021
	53,907

	Vegetables
	5,246
	10,156
	7,797
	5,430
	2,455
	248
	4,830
	1,808
	13,773
	51,743

	Lifestyle
	1,493
	380
	0
	0
	0
	242
	171
	0
	5,957
	8,234

	Nuts
	2,715
	1,265
	455
	3
	312
	0
	0
	1,043
	1,516
	7,309

	Universities
	
	
	
	
	
	
	
	
	
	9,289

	Total
	18,841
	18,751
	16,875
	6,682
	4,781
	984
	9,795
	5,226
	39,267
	130,491  


*HAL non-PISC: Investment by HAL through non-PISC providers

Implementation of the Framework
After a consultation process with the horticultural industries as a whole and any required modifications arising from these consultations, the Framework will be implemented by the NHRN during 2010 with its member agencies taking responsibility for particular industries, as summarised in the tables above. For each industry, the Major Priority agency will implement its role of leading interaction with industry on a national basis, working with HAL, the other NHRN agencies and the industry Peak Bodies to establish national, coordinated RD&E programs.
The NHRN will provide continued oversight and monitoring of the implementation of the Framework.
Background and Context

In April 2007, the Primary Industries Ministerial Council (PIMC), with support from all research and development corporations (RDCs) and the Australian Council of Deans of Agriculture (ACDA) agreed to establish a National Framework for Primary Industries Research, Development and Industry Development.
Its vision was that the national RD&E Framework would facilitate greater coordination amongst Commonwealth agencies, State agencies, universities, RDCs and industry to better harmonise RD&E for primary industries and ensure that everyone works together effectively to maximise the net benefit to Australia.

The Framework would:
· Identify the PISC agencies taking the “Major Priority”, “Support” and “Link” roles for each major horticultural crop

· Foster collaboration and coordination between agencies giving more efficient and more effective use of research, development and Industry Development resources;
· Strengthen national research capability to better address industry and cross industry issues; and 
· Reduce capability gaps, fragmentation and unnecessary duplication in primary industry RD&E.
PIMC, through the Primary Industries Standing Committee (PISC) and its R&D Subcommittee, tasked the National Horticultural Research Network (NHRN) to lead the development of the horticulture component of the National Framework.
NHRN is a formal network of senior horticultural R&D managers from the State and national government agricultural agencies and Horticulture Australia Limited (HAL). It provides strategic leadership and a national forum for horticultural RD&E consultation, communication and coordination. The NHRN has been in existence since 2001 and is positioned to play a key role in the delivery of this Framework into the future. The agencies which are represented at the NHRN are;

· Horticulture Australia Limited

· Industry and Investment NSW (I&I NSW)

· Department of Primary Industries Victoria (DPI Vic)

· Department of Employment, Economic Development and Innovation, Queensland (DEEDI)

· Department of Agriculture and Food Western Australia (DAFWA)

· Tasmanian Institute of Agricultural Research (TIAR) (a joint venture between the University of Tasmania and the Tasmanian Department of Primary Industries, Parks, Water and Environment)

· Commonwealth Science and Research Industrial Organisation (CSIRO)

· Department of Resources, Northern Territory (DRNT)
· South Australian Research and Development Institute (SARDI)
· The Australian Council of Deans of Agriculture (ACDA) via TIAR representative.
The combination of State agencies, Commonwealth agencies and HAL provides the NHRN with a unique skill and data set that has been used to develop this national plan.
Australia’s horticultural industries are diverse. They include a large number of temperate and tropical crops growing in regions from the most southern areas of Australia to the most northern. They differ in their stage of development as industries - from well established industries with mature infrastructure such as nursery and garden, pome fruit and citrus, to the less-well-resourced, emerging tropical and nut crops such as lychee and custard apple. To produce a single plan for such a diverse group of industries has been complex and inevitably there are some compromises.
Each major horticultural industry has identified its own strategic RD&E directions for that industry. The RD&E Framework for Horticulture acknowledges these strategic plans in determining the future delivery of RD&E in a national context. 
At a higher level, the horticultural industry’s plan, Future Focus (www.futurefocus.org.au), provides a strategic vision and leadership for the whole of horticulture. The vision of Future Focus is to increase whole-of-industry profit by $2.45 billion by 2020. 

Future Focus acknowledges the key role for RD&E collaboration and need for program-based, whole-of-industry projects. It identifies research and information as two of the “engines” that deliver the critical mass and capability needed to drive three broad program areas – Building Consumer Demand, Market Access and Resource Use. Future Focus also recognises the role of the NHRN and the PISC RD&E Framework process to deliver more coordinated and collaborative RD&E for horticultural industries.
Introduction
The NHRN has been tasked by PISC to develop the horticultural component of the National Framework for Primary Industries RD&E. 
Given the complexity of horticulture in Australia, the individual industries have been grouped into four main sectors - fruit, vegetables, lifestyle horticulture and nuts. Each sector framework was developed as follows: 
Industry Situation Reports
During 2008/09, the NHRN coordinated the production of some 27 industry Situation Reports. Typically, the Situation Reports were prepared by selected PISC agency scientists with RD&E expertise in the industry, working in cross agency teams with the appropriate Industry Services Managers from HAL. These reports took into account the strategic plans of individual horticultural industries and the findings from Future Focus planning initiative. 
Review by Discipline Teams

The completed Situation Reports were then reviewed by Discipline Teams - again teams from the PISC agencies and HAL who are specialists in one of eleven disciplines relevant to horticulture. These disciplines were integrated pest and disease management, soil health, pre-breeding, breeding and evaluation, post harvest and supply chain, irrigation technology, mechanisation, robotics and remote sensing, Industry Development, agronomy and physiology, market access, biosecurity and diagnostics and climate change.
The leaders of the teams that prepared the Situation Reports and the Discipline Teams Reports are listed in the Appendices.
Sector Framework and Change Plan
Once the Situation Reports had been reviewed by the Discipline Teams, the NHRN itself developed the Sector RD&E Frameworks which make up four of the chapters of this document.

The Sector Frameworks provide an overview of the situation and future outlook for the sector and the resources currently invested in RD&E for that sector. They then identify agencies that, going forward will provide “Major Priority”, “Support” and “Link” roles for each industry together with a listing of the main disciplines in which these agencies will contribute. These roles are defined in Section 1.4.1. A final section of the sector Frameworks are a tabulation of RD&E drivers and future RD&E priorities.
The remainder of the Framework covers funding arrangements for RD&E in horticulture, the proposed interaction of the Major Priority and Support agencies with the industry Peak Bodies, a basis for industry consultation and communication related to the Framework and arrangements for implementation of the Framework once consultation is complete. 

After endorsement by PISC agencies the draft RD&E investment Framework will be discussed with peak industry bodies and HAL during October and November 2009, 

The spirit of this document is an empowered collaboration between the major partners in RD&E for the industry. While the framework has been prepared by HAL and PISC agencies it must gain the support of industry for it to be effective into the future,.
Overarching issues for the Australian horticultural industries 

Australian horticultural industries face a number of common challenges into the future. These include: 

Climate Change. Climate change and variability (e.g. reduced rainfall and higher temperatures in southern Australia, more extreme weather events in northern Australia) is a major RD&E driver for all crops. Implications are reduced access to irrigation water in southern Australia (particularly along the Murray), heat stress and lack of chilling hours, rising input costs, major crop losses from severe weather events (e.g. Cyclone Larry), increased risks of exotic disease incursions and changes in the distribution of pests and diseases. These threats apply to all crops and provide a possible driver for increased protected cropping in some horticultural industries.

Globalisation and increased Biosecurity risk. Increased global trade is both a threat and an opportunity. The need for international competitiveness is a major driver for the industries impacted. At the same time, increased imports heighten the biosecurity risk of exotic pest and disease incursions.

Labour. Shortages of labour, the productivity of labour and the cost of labour have a major impact on all horticultural industries - especially those that are faced with the challenge of being globally competitive. Mechanisation to replace labour and machines or techniques to make existing labour more efficient are major RD&E drivers for all industries.  Similarly, the need for recruitment of more management and other skilled labour to the horticultural industries is an identified issue for all industries.

Supply Chain. All industries are moving to reduce supply chain costs, reduce time to market and increase communication and transparency between seller and producer. These changes have raised issues related to traceability and identity of produce and has given rise to innovation in IT systems for supply chain management. 

Consumer expectations. Increased expectations related to high product quality and price (e.g. appearance and size, freedom from residues, eating quality and shelf life), competitive pricing and year round supply are a major challenge for producers.

Urbanisation. Competition for land from urban growth threatens the viability of urban/peri-urban horticulture. Traditionally, these urban/peri-urban regions have some of the best conditions (soils, climate, close to markets) for horticultural production. Another dimension of this is the need to maintain/increase green space (parks, gardens, street trees etc) to create liveable suburbs.
The national RD&E Framework for Horticulture needs to account for these issues if industries are to remain commercially viable.
Areas of Research not dealt with by the Framework

The Framework does not cover market intelligence, market development and other parts of RD&E related to sales and marketing of horticultural produce. 

1. Fruit Industry. Situation and Outlook

ABS data (Cat7503.0, 2007/08) gives the value of fruit and nuts in Australia and the various States as follows
	2008/09
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	$million
	478
	689
	1,060
	249
	174
	67
	40
	2,758


1.1 Situation and Outlook
The industries covered by the fruit sector can be grouped as follows:
· Temperate fruits - pome, stone (including cherries) and berries

· Citrus, table grapes and avocado which cross over between temperate and sub-tropical climates

· Tropical fruits - pineapple, mango, banana, lychee, papaya, custard apple, other tropical fruits

Note: data in this section are sourced from the individual Industry Situation Reports and from the Australian Bureau of Statistics (www.abs.gov.au). 
1.1.1 Temperate Fruits 

Table 1 shows the production by State of temperate fruit for 2002 and 2007 (cherries 2003 and 2007). Pome fruit as a group is by far the dominant temperate fruit grown nationally, comprising over 70% of production in 2007. 
Table 1: Production data for temperate fruit
	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Apple  2007 (t)
	37,387
	115,584
	29,521
	27,529
	31,932
	28,523
	-
	270,456

	Apple 2002(t)
	71,635
	99,550
	28,995
	23,853
	44,786
	51,617
	-
	320,526

	Pear
2007 (t)
	6,341
	119,230
	542
	5,782
	8,053
	768
	-
	140,716

	Pear 
2002 (t)
	1,192
	126,438
	954
	5,969
	9,650
	681
	-
	144,885

	Peach  2007 (t)
	13,479
	60,284
	3,081
	2,175
	2,419
	130
	-
	81,569

	Peach  2002 (t)
	12,723
	67,334
	3,358
	3,357
	1,877
	2
	-
	88,651

	Nectarine 2007 (t)
	7,273
	32,633
	3,342
	2,292
	3,638
	169
	-
	49,347

	Nectarine 2002 (t)
	6,472
	13,442
	3,413
	2,644
	2,850
	2
	-
	28,823

	Cherries 2007 (t)
	3998
	2686
	7
	1649
	71
	1320
	-
	9730

	Cherries 2003 (t)
	4442
	2795
	-
	1158
	152
	897
	-
	9460

	Strawberry 2007(t)Note 1
	737
	5,673
	17,363
	2,096
	2,373
	318
	-
	28,559

	Strawberry 2002(t)
	81
	8,488
	5,795
	1,693
	3635
	397
	-
	20,089

	Blueberry 2007(t)
	2,875
	277
	6
	9
	-
	72
	-
	3239

	Blueberry 2002(t)
	1,342
	192
	-
	-
	-
	-
	
	1512


Note 1: Industry data suggests much higher production in Vic and WA and lower production in Qld.
1.1.1.1 Production and locations

Pome Fruit

Apples: Australian apple production decreased in the period. Victoria (43% of the national crop) dominates production with remaining production shared equally between other States. 
Pears: Australian production was static during the period. Victoria is the dominant producer for fresh and canning production with 85% of the national crop.

Stone Fruit

Peaches: Australian production declined during the period, probably linked to a decline in the canning industry (nectarine production increased in the period so it is likely that peach production for fresh fruit markets also increased). Victoria is the dominant State with 74% of national production.
Nectarines: Australian production increased in the period, largely due to the planting of white-fleshed varieties in Victoria for export to Asia. Victoria is the major producer with 48% of the national crop.

Cherries: Over a 4 year period, there was a small increase from the high production 2003 year as new plantings come into production. NSW is the lead State followed by Victoria, with significant increases from a small production base in SA and Tas.
Berries

Strawberry: Production increased during the period, driven by a 3-fold expansion in production in Queensland. In 2002 the dominant producer was Victoria but by 2007 Queensland had become the lead State with 60% of the national crop. While grouped here under “Temperate Fruits”, a more accurate description of the climate under which strawberry production is conducted in Queensland is “Sub-tropical”
Blueberry: Production doubled during the period. NSW is the lead producer with 87% of the national crop.

1.1.1.2 Industry Outlook and Drivers
Pome
In the 5 -10 year timeframe, apple imports from New Zealand, Chile, USA, China and Argentina are expected to erode the domestic market with inexpensive, good quality fruit. To improve global competitiveness local producers must: 
· significantly increase productivity to reduce unit cost ($/kg); 
· improve quality (higher percent packout and higher percentage of fruit produced in the desired size range;
· improve supply chain efficiencies.
The industry requires product differentiation and product value adding in the face of overseas competition. 

As imports increase, national biosecurity capability will become increasingly important for the management of risks associated with the import of apples.
Stone Fruit (including cherries)
The domestic market is currently oversupplied, especially in the peak production month of January, due to reduced access to export markets such as Taiwan. Eating quality is inconsistent, which hinders efforts to increase domestic consumption. Industry resources have been applied to gain access to additional export markets.
Importation of fruit from other southern hemisphere countries such as Chile is also a major threat to the industry. As with pome fruit, local producers must significantly improve productivity to reduce unit cost ($/kg) and improve quality (higher percent packout and higher percentage of fruit produced in the desired size range). Again, controlling pests and diseases, specifically postharvest rots, is a major issue for this industry and an area of ongoing RD&E investment.
Potential exists to develop and implement new fruit sorting technologies to rapidly improve consistency of eating quality for domestic and export markets. 
Berries

The rapid growth in these crops suggests that their domestic market is immature - implying that there is a market for more fruit than is currently produced. Key issues will be labour costs and labour availability as all berry crops are primarily harvested by hand, and the introduction of protected production as a response to climate change and variability. 
Protected cultivation offers the advantages of productivity increases, consistent yields and quality and labour efficiency to reduce costs.

Product integrity issues related to chemical use are a potential issue in this industry.
Commonalities
As competition increases in the market - either from imports or increased production - the cost per unit of production becomes more important. The need is to increase productivity and percent packout of fruit with the desired attributes to remain competitive. Labour for picking, pruning and other manual tasks is in short supply and expensive which in turn creates opportunities for mechanisation. Most industries retain the need for market access research and improved pest and disease control procedures.
1.1.2 Citrus, Tablegrapes, Avocados and Persimmons
Table 2 shows the production by State of citrus, table grapes and avocados for 2002 and 2007. Oranges remain the dominant fruit grown at a national level in this grouping, comprising 77% of citrus fruit production in 2007. Estimated production of persimmons was 2300 tonnes in 2007 (industry data). 
Table 2: Production data for citrus, table grapes and avocados
	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Orange 2007 (t)
	224,824
	64,888
	7,183
	167,369
	6,408
	-
	-
	470,673

	Orange 2002 (t)
	195,579
	80,116
	14,015
	155,790
	5,059
	-
	-
	450,559

	Mandarin 2007 (t)
	4117
	5,936
	68,873
	23,956
	1,551
	-
	-
	104,433

	Mandarin 2002 (t)
	2,650
	4,862
	57,277
	12,333
	957
	-
	-
	78,079

	Lemons 2007(t)
	4,658
	3,888
	20,731
	5,772
	744
	-
	121
	35,915

	Lemons 2002 (t)
	6,631
	8,680
	14,484
	9,417
	864
	-
	-
	40,116

	Tablegrape 2007 (t)
	12,399
	45,441
	14,415
	1,094
	4,050
	-
	1,327
	78,727

	Tablegrape 2002 (t)
	11,078
	56,428
	7,864
	2,679
	4,621
	-
	3,853
	86,524

	DVF Grapes 2007 (fw-t)
	13,619
	65,552
	175
	1,554
	122
	-
	-
	81,022

	DVF

Grapes

2002 (fw-t)
	26,194
	119,156
	147
	5,428
	1,800
	-
	138
	152,863

	Avocado 2007 (t)
	5,184
	1827
	33,596
	1,920
	4,710
	-
	-
	47,238

	Avocado 2002 (t)
	3,363
	720
	21,147
	673
	2,582
	-
	-
	28,485


Note: Figures in bold are for the dominant production States.

*DVF – dried vine fruit. Approx 6 tonne fresh weight = 1 tonne dried weight
1.1.2.1 Production and locations

Citrus

Oranges: National production was stable during the period but the production in individual States changed significantly, with Qld halving production of oranges and Vic reducing production by 19%, balanced by an increase in NSW of 15%. NSW and SA remain the major producers with 48% and 35% of production respectively.

Mandarins: National production increased during the period. Qld remained the major producer with 66% of national production. SA almost doubled production in the period to comprise 23% of national production in 2007.

Lemons and Limes: National production decreased in the period but production in Qld increased by 43% to comprise 58% of the national crop in 2007. Production in all other States decreased during the period.
Grapes
Tablegrapes: National production decreased slightly during the period. Victoria remains the major producer with 58% of the national crop in 2007 but Qld production doubled during the period to 18% of national production to meet pre Christmas market demands.
Dried Vine Fruits: Production decreased during the period. Victoria remains the major producer with 82% of the national crop.

Avocados

Production increased in all States during the period. Qld remains the major producer with 71% of national production.

Persimmons

Production fluctuated over the last 5 years. The trend is towards slight growth. Persimmon production is located mainly in SE Queensland (48%) with Vic (20%), WA(15%), SA(10%) and NSW (7%) all having some production (industry figures)

1.1.2.2 Industry Outlook and Drivers
Citrus: Production is expanding for oranges and mandarins, with a sustained move away from juice production (Valencia oranges) to fresh fruit for the domestic and export markets. Competition in export markets from low cost, Southern Hemisphere producers is of concern. Having the right variety mix whether from breeding and selection, or imported varieties will be an essential part of being internationally competitive. “Seedless” mandarins will be an important part of future export market opportunities.
In the Murray/Murrumbidgee districts water availability and climate change are key issues to be addressed through evaluation of existing rootstocks for drought and heat tolerance. Climate change and availability of water for irrigation may push production north into Qld and other northern Australian States with more secure water supply.
Market access (overcoming fruit fly issues) remains a major issue for the industry. 
Grapes

Table grapes: A key issue is the need for new/better varieties to provide a point of product differentiation. Other issues are increasing productivity and packouts and reducing costs to obtain a competitive unit cost ($/kg) as just under 50% of the crop is exported. On export markets competitiveness against cheaper producers is a key issue. Strategies to reduce labour costs are important as many aspects of crop production are labour intensive. As export is a major market, market access remains a key driver for table grapes. 
Dried Vine Fruits: Imports of around 20,000t dry weight (this is equivalent to total domestic production) from low-production-cost countries provides strong competition on the domestic market. New technology to significantly reduce costs, increase quality and provide points of product differentiation has been developed - but local production is limited due to low cost imports.
Avocados: Rapid national expansion suggests that the domestic market is not yet fully supplied. Exports must increase significantly in the short to medium term to maintain prices during this expansion phase. Production is currently expanding at 300-500 ha per year.  A major threat is lower cost imports from major global producers such as Chile, Peru and Mexico. Issues include competition with imports on a cost and quality basis and improving consistency of shelf life of the Hass variety (a significant proportion of fruit purchased is discarded due to postharvest deterioration problems). The potential exists for a significant reduction in rot problems by the development and adoption of better rootstocks.
Persimmons

The Australian market is flat while export has declined about 13% over the last 5 years. Export demand exists but is hampered by production and storage issues that see the fruit having a short shelf life.
Commonalities: The adoption of new varieties and rootstocks play an important role for citrus, table grapes and avocados. Cost pressures are an issue for all crops in this group, as is improved and new market access. 
1.1.3 Tropical Fruits

Table 3 shows the production by State of tropical fruit for 2002 and 2007. Bananas and pineapples are the dominant fruit grown at a national level in this grouping, comprising 47% and 36% respectively of tropical fruit production in 2007.
Table 3: Production data for sub-tropical and tropical fruits.
	Crop/year
	NSW
	Qld
	WA
	NT
	Total

	Pineapple, 2007 (t)
	
	164,691
	
	
	164,691

	Pineapple, 2002(t)
	
	119,322
	
	
	119,322

	Mango, 2007 (t)
	17
	41,478
	2,515
	13,937
	57,947

	Mango, 2002 (t)
	259
	32,361
	2,281
	6,071
	40,973

	Banana, 2007 (t)
	19,017
	188,653
	3,822
	1,701
	213,193

	Banana   2002 (t)
	31,617
	265,826
	10,129
	5,740
	313,314

	Lychee, 2007 (t)
	500
	3,000
	
	
	3,500

	Papaya,  2007(t)
	
	613
	277
	177
	1066

	Papaya 2002(t)
	
	11,118
	
	34
	11,152

	Custard Apple, 2007(t) Note 2
	642
	624
	17
	
	1,283

	Other 
Tropical 2007(t)
	
	5,000
	
	
	5,000


Note: Figures in bold are for the dominant production States.

Note 2: Industry figures.

1.1.3.1 Production and locations

Table 3 shows the production by State of tropical fruit for 2002 and 2007. Bananas and pineapples are the dominant fruit grown at a national level in this grouping, comprising 47% and 36% respectively of tropical fruit production in 2007
Pineapple. During the period production increased, probably due to the introduction of superior varieties with consistent sweetness. Queensland is the only significant producer.

Mango. During the period national production increased, largely due to increased production in Qld and the NT. Qld and NT are the major producers with 71% and 24% of the national crop, respectively.
Banana. During the period, production decreased, mainly due to reduced production in Qld in 2006/07 associated with damage from Cyclone Larry. Production in all other States decreased during the period. Qld remains the dominant producer with 88% of national production.

Lychee. Queensland is the dominant producer with 86% of national production.

Papaya. Production declined markedly during the period due to the impact of Cyclone Larry in 2006/07. Queensland is the dominant producer with 60% of national production.

Custard Apple. NSW and Queensland are the only significant producers.

Other tropical fruits. Queensland is the major producer. WA and NT have developing industries. Persimmons (grouped with “other tropical fruits”) are produced in 
1.1.3.2 Industry Outlook and Drivers
Pineapple: New sweet varieties, with consistently attractive eating quality, are leading market growth. The industry has rationalised, with only 15 businesses producing most of the fruit. Fresh sales are mainly through (only) 4 marketers and there is only one processor. Industry is in a transition phase from processed to fresh fruit. This has led to a need for the development of fresh fruit production systems that have a sustainable environmental footprint with considerations of chemical use, soil erosion and efficient use of fertiliser.
Mango: Significant productivity gains are possible through new varieties, rootstocks and higher planting densities (the average yield of Kensington Pride is around 10t/ha compared to that of new varieties on new production systems of better than 30t/ha). This is likely to lead to increased plantings and, coupled with large plantings in the NT, lead to an oversupply on the domestic market. Export markets have not developed significantly in recent years but the productivity gains associated with the new varieties may allow this. Market access issues are therefore an important RD&E need.
Banana: Australia is not competitive in world Cavendish trade against multinationals producing in low cost countries. There is very little export now and this is not likely to change in the short-medium term. Focus is on domestic market and RD&E issues relate to delivery of consistent quality at lower costs (including the efficiency of the supply chain) and marketing. Imports would devastate this industry. 
Biosecurity RD&E is a key driver with potential threats if the import of bananas from South east asia is approved. Germplasm enhancement via breeding or genetic engineering is needed for protection against diseases such as Panama Disease.
Lychee: An emerging industry with export potential. Major RD&E issues relate to market access issues, the agronomy of the crop and post harvest quality.
Papaya: A small industry still recovering from the impacts of Cyclone Larry. A major RD&E need is the availability of a world competitive genetics.
Custard Apple: Production of the hybrid custard apples is unique to Australia and the fruit is sought after in SE Asia. The industry has access to new varieties (including a red one) and has a good potential for expansion. Major RD&E needs include agronomy, postharvest quality and market access issues. 
Commonalties
Severe weather events, linked to climate change, leading to increased incidence of exotic disease incursions and environmental issues may continue to adversely impact industries. e.g. the potential of severe weather events to physically spread insect pests and insect-vectored disease organisms beyond quarantine barriers - particularly in Northern Australia. Domestic and export market access and export market development is a key RD&E need for many tropical fruit industries. In the developing industries varieties, crop production technologies and post harvest handling systems all need development.
1.2 RD&E Resources and Capability - 2008/09
This section presents an analysis of the extent and source of RD&E resources available to the fruit sector from PISC agencies. The university sector also has RD&E capabilities and invests in horticulture RD&E, but with the exception of the University of Tasmania in its joint venture, the resource applied to horticultural RD&E by the university sector are captured elsewhere (Chapter 5).
Table 4 provides a breakdown of the sources and amount of RD&E investment in horticultural industries for 2008/09. Investments by PISC agencies include overheads costs necessary to support RD&E capability and capacity. The figures are intended to be estimates of the investment levels only.
Notes on Table 4 
“Agency” is investment by the PISC agency in this crop (2008/09)
“HAL with Agency” is the annual investment by HAL with this agency for this crop (2008/09)
“Agency Other” is the annual investment through the PISC agency by non-HAL funding agencies such as ACIAR, RIRDC, DAFF etc (2008/09)
“HAL Non-PISC” is the annual investment by HAL for 2008/09 with Non-PISC agencies such as peak industry bodies, input suppliers, private companies, individual growers, etc
Agency data is drawn from Agency management information systems (most cases) or derived on a FTE x multiplier basis.

Table 4. Indicative investment ($’000) in RD&E for the fruit sector by PISC agency, HAL/Industry and other funding sources.
	Crop
	Source of investment
	Qld
	NSW
	Vic
	Tas
	SA
	NT
	WA
	CSIRO
	HAL Non-PISC
	Total

	Pome
	Non-PISC
	 
	 
	 
	 
	
	 
	 
	 
	4529
	4529

	 Fruit
	Agency
	442
	729
	1203
	543
	63
	 
	1402
	 
	 
	4382

	
	HAL with agency
	360
	31
	312
	 
	 
	 
	26
	74
	 
	803

	
	Agency with other
	4
	 
	139
	33
	108
	 
	17
	 
	 
	301

	
	Total Pome Fruit
	806
	760
	1654
	576
	171
	0
	1445
	74
	4529
	10015

	
	
	
	
	
	
	
	
	
	
	
	

	Stone
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	1847
	1847

	Fruit
	Agency
	243
	832
	1667
	 
	290
	 
	130
	 
	 
	3162

	
	HAL with agency
	269
	162
	1279
	 
	27
	 
	200
	 
	 
	1937

	
	Agency with other
	41.3
	154
	185
	 
	24
	 
	 
	 
	 
	404.3

	
	Total Stone Fruit
	553
	1148
	3131
	0
	341
	0
	330
	0
	1847
	7350

	
	
	
	
	
	
	
	
	
	
	
	

	Cherries
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	456
	456

	
	Agency
	 
	507
	 
	482
	108
	 
	 
	 
	 
	1097

	
	HAL with agency
	 
	1
	 
	5
	83
	 
	 
	 
	 
	89

	
	Agency with other
	 
	 
	 
	58
	 
	 
	 
	 
	 
	58

	
	Total Cherries
	0
	508
	0
	545
	191
	0
	0
	0
	456
	1700

	
	
	
	
	
	
	
	
	
	
	
	

	Berries
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	1638
	1638

	
	Agency
	439
	403
	
	128
	 
	 
	237
	 
	 
	1207

	
	HAL with agency
	685
	26
	1116
	 
	 
	 
	74
	 
	 
	1901

	
	Agency with other
	4
	89
	120
	 
	 
	 
	 
	 
	 
	213

	
	Total Berries
	1128
	518
	1236
	128
	0
	0
	311
	0
	1638
	4959

	
	
	
	
	
	
	
	
	
	
	
	

	Citrus
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	2311
	2311

	
	Agency
	411
	2364
	 
	 
	295
	 
	282
	260
	 
	3612

	
	HAL with agency
	375
	107
	 
	 
	726
	 
	473
	232
	 
	1913

	
	Agency with other
	20
	813
	 
	 
	290
	 
	 
	 
	 
	1123

	
	Total Citrus
	806
	3284
	0
	0
	1311
	0
	755
	492
	2311
	8959

	
	
	
	
	
	
	
	
	
	
	
	

	Table 
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	1096
	1096

	Grapes
	Agency
	79
	57
	37
	 
	 
	 
	494
	275
	 
	942

	
	HAL with agency
	133
	 
	168
	 
	 
	 
	20
	335
	 
	656

	
	Agency with other
	2
	 
	 
	 
	 
	101
	 
	 
	 
	103

	
	Total Table Grapes
	214
	57
	205
	0
	0
	101
	514
	610
	1096
	2797

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Dried
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	293
	293

	Fruits
	Agency
	 
	 
	 
	 
	 
	 
	 
	328
	 
	328

	
	HAL with agency
	 
	52
	158
	 
	 
	 
	20
	338
	 
	568

	
	Agency with other
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0

	
	Total Dried Fruits
	0
	52
	158
	0
	0
	0
	20
	666
	293
	1189

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Avocado
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	2317
	2317

	
	Agency
	314
	152 
	 
	 
	 
	 
	177
	 
	 
	491

	
	HAL with agency
	450
	 
	 
	 
	 
	 
	10
	20
	 
	480

	
	Agency with other
	10
	 
	 
	 
	 
	 
	 
	 
	 
	10

	
	Total Avocado
	773.6
	152
	0
	0
	0
	0
	187
	20
	2317
	3450

	
	
	
	
	
	
	
	
	
	
	
	

	Pineapple
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	318
	318

	
	Agency
	197
	 
	 
	 
	 
	 
	 
	 
	 
	197

	
	HAL with agency
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0

	
	Agency with other
	93
	 
	 
	 
	 
	 
	 
	 
	 
	93

	
	Total Pineapple
	290
	0
	0
	0
	0
	0
	0
	0
	318
	608

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mango
	Non-PISC
	
	 
	 
	 
	 
	 
	 
	 
	1235
	1235

	
	Agency
	1100
	15
	 
	 
	 
	6
	424
	 
	 
	1545

	
	HAL with agency
	506
	 
	 
	 
	 
	63
	 
	 
	 
	569

	
	Agency with other
	990
	 
	 
	 
	 
	213
	 
	 
	 
	1203

	
	Total Mango
	2596
	15
	0
	0
	0
	282
	424
	0
	1235
	4552

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Banana
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	736
	736

	
	Agency
	431
	93 
	 
	 
	 
	 
	131
	 
	 
	655

	
	HAL with agency
	182
	48 
	 
	 
	 
	 
	18
	 
	 
	218

	
	Agency with other
	118.5
	 
	 
	 
	 
	 
	 
	 
	 
	118

	
	Total Banana
	731
	141
	0
	0
	0
	0
	149
	0
	736
	1757

	
	
	
	
	
	
	
	
	
	
	
	

	Lychee
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	98
	98

	
	Agency
	249
	6
	 
	 
	 
	 
	 
	 
	 
	255

	
	HAL with agency
	165
	 
	 
	 
	 
	 
	 
	 
	 
	165

	
	Agency with other
	13
	 
	 
	 
	 
	 
	 
	 
	 
	13

	
	Total Lychee
	427
	6
	0
	0
	0
	0
	0
	0
	98
	531

	
	
	
	
	
	
	
	
	
	
	
	

	Papaya
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	127
	127

	
	Agency
	293
	 
	 
	 
	 
	 
	 
	 
	 
	293

	
	HAL with agency
	39
	 
	 
	 
	 
	 
	 
	 
	 
	39

	
	Agency with other
	103
	 
	 
	 
	 
	 
	 
	 
	 
	103

	
	Total Papaya
	435
	0
	0
	0
	0
	0
	0
	0
	127
	562

	
	
	
	
	
	
	
	
	
	
	
	

	Custard
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	33
	33

	Apple
	Agency
	163
	 76
	 
	 
	 
	 
	 
	 
	 
	163

	
	HAL with agency
	191
	 
	 
	 
	 
	 
	 
	 
	 
	191

	
	Agency with other
	58
	 
	 
	 
	 
	 
	 
	 
	 
	58

	
	Total Custard Apple
	412
	76
	0
	0
	0
	0
	0
	0
	33
	521

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Other
	Non-PISC
	 
	
	
	
	
	
	 
	 
	0
	0

	Tropicals
	Agency
	 
	182
	 
	 
	 
	74
	213
	 
	 
	469

	
	HAL with agency
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0

	
	Agency with other
	 
	 
	 
	 
	 
	37
	 
	 
	 
	37

	
	Total Other Tropicals
	0
	182
	0
	0
	0
	111
	213
	0
	0
	506

	
	
	
	
	
	
	
	
	
	
	
	

	Fruit
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	987
	987

	General
	Agency
	 
	 
	632
	 
	 
	 
	446
	172
	 
	1250

	
	HAL with agency
	215
	51
	449
	 
	 
	 
	 
	274
	 
	989

	
	Agency with other
	 
	 
	1158
	 
	 
	 
	 
	67
	 
	1225

	
	Total Fruit General
	215
	51
	2239
	0
	0
	0
	446
	513
	987
	4451

	Total Investment Fruit
	9,387
	6,950
	8,623
	1,249
	2,014
	494
	4,794
	2,375
	18,021
	53,907


1.2.1 Analysis of Table 4

Total investment from all sources approached $54 million in 2008/09, with two thirds sourced from PISC agencies as cash, salaries and overhead costs. In most cases, the level of investment within each State for a particular industry aligns with the relative production for that industry in that State (Tables 1-3). Investment by HAL with Non-PISC agencies is significant, comprising 34% of the total investment.
Non-HAL funding bodies such as DAFF, RIRDC and ACIAR invest in issues such as market access, plant health, post harvest and production systems. Much of ACIAR’s investment is through collaborating agencies to recipient overseas countries, but funded projects usually have application and outcomes for Australian industries. This is typically a condition of co-investment by the collaborating research providers. 
The major PISC agency RD&E investment in these industries indicates existing investment priorities for broad RD&E areas. These provide a platform from which to develop future investment under the RD&E Framework for the fruit sector.
Temperate Fruit

Pome fruit industries were one of the largest RD&E investment areas. Over $9.9 million were invested in total in 2008/09, half of which was with non-HAL providers for industry development and commercialisation. Vic and WA were the highest PISC-agency investors, 
Over $7.4 million was invested in stone fruit and under $1.6 million in cherries. Stonefruit investment was shared equally between PISC agencies and HAL. The major PISC agency investor was Vic, followed by NSW and SA
Total RD&E investment in berry industries was just under $5 million. Of this nearly two-thirds come from investment through the PISC agencies. Major PISC investors were Victoria and Queensland.
Citrus, Tablegrapes, Dried Fruit and Avocado
Citrus shares with pome fruit as one of the largest single RD&E investment areas, with over $9.1 million invested, shared equally between PISC agencies and industry (through HAL), and with NSW and South Australia as the largest PISC investors. 
A total of over $3 million was invested in table grape RD&E, with 30% from PISC agencies. WA was the largest single investor, followed by CSIRO. 
Dried fruit RD&E totalled over $1 million with most PISC agency investment by CSIRO.
Over $3.2 million was invested in avocado RD&E, primarily by Qld. 
Tropical Fruit
Tropical fruit comprise over seven industries with virtually all PISC agency investment by Qld, with the exception of the Northern Territory and WA for mangoes. Total investment was greatest for mangoes (52%), followed by bananas (18%). For both these crops HAL invested significantly with Non-PISC providers and Qld in particular co-invested with non-HAL funding bodies. 
1.3 Summary: Situation, Production, Investors and RD&E Drivers
For each fruit industry Table 5 summarises the information given in Tables 1-4 and provides: 
· national production growth in the last 5 years (positive or negative)

· the major production State(s)

· the major PISC agency investors in RD&E for the crop and 

· the key R&D drivers for the crop

Table 5: Summary of national production trend, major production states, major PISC investors and RD&E Drivers. 
	Crop
	Production Growth in last 5 years
	Major production State (%)
	Major PISC investor(s) and value ($’000)  2008/09
	R&D Drivers

	Pome fruit
	Apples 18% down, pears stable
	Vic (43%)
	Vic ($1,654), 
WA ($1,445)
	· Global competitiveness.

·  Need for product differentiation.

	Stone fruit
	Nectarines 71% up, Peaches (8% down - canning?)
	Vic (74% peaches, 48% of nectarines)
	Vic ($3,131)
	· Global competitiveness

· Oversupplied domestic market.

· Access to export markets. 

· Eating quality.

	Cherries
	Up significantly
	NSW (41%), Vic (28%), Tas (13%)
	Tas ($545), 
NSW ($508)
	· Export market development, especially into Asia, 

	Berries
	Strawberry 42% growth. Blueberry 113% growth
	Strawberries Qld (60%),

Blueberries NSW (87%)
	Vic ($1,236), Qld ($1,128)
	· Labour costs, 

· fruit consistency and quality

· Health properties

· Chemical residues

· Market access

	Citrus
	Oranges stable, mandarins up 33%, lemons and limes 10% down but big growth (43%) in Qld
	Oranges NSW (48%), mandarins Qld (66%), lemons and limes Qld 58%
	NSW ($3,284)
	· Global competitiveness (on export markets)

· Climate change (heat resistance and water use efficiency)

· Product differentiation and quality.

	Tablegrapes
	9% down (but Qld up 100%)
	Vic (58%)
	CSIRO ($610)
	· Global competitiveness

	Dried Vine Fruits
	47% down
	Vic (82%)
	CSIRO ($666)
	· Global competitiveness. 

· Lack of investment capital

	Avocados
	66% up
	Qld (71%)
	Qld ($774)
	· Global Competitiveness

· Post harvest rots

	Persimmons
	Slight growth
	Qld (48%)
	
	· Manage fruit so that it is suitable for export

	Pineapple
	38% up
	Qld (100%)
	Qld ($290)
	· Environmental footprint. 

· Consistent eating quality - year round

	Mango
	41% up
	Qld (71%)
	Qld($2,596)
	· Global Competitiveness
· Market Access

	Banana
	32% down but rebuilding after Cyclone Larry
	Qld (88%)
	Qld($731)
	· Global competitiveness.

	Lychee
	Modest growth
	Qld (86%)
	Qld($427)
	· Market access

· Global competitiveness 

	Papaya
	91% down but rebuilding after Cyclone Larry
	Qld (60%)
	Qld($435)
	· Product eating quality

	Custard Apple
	Modest growth
	Qld (100%)
	Qld($412)
	· Global competitiveness 

	Other tropical
	Modest growth
	Qld
	WA($213)
	· Productivity (genetic and agronomic)


An important correlation emerging from Table 5 is that in most cases, the State with the greatest production is also the State with the greatest PISC agency investment in RD&E. In the two cases where CSIRO is the largest investor, the CSIRO agency is based in Victoria which also has the greatest production.

1.4 A national framework for Future RD&E delivery for the Fruit Sector (Change Plan)

1.4.1  Indicative Future investment in the Sector by the PISC Agencies

Table 6 sets out indicative future RD&E leadership for the various crops that make up the fruit sector. The table is set up in terms of the “Major Priority” agency, leading RD&E for that crop and the Support and Link agencies. Definitions for these terms are taken from the National Primary Industries Research, Development and Industry Development Framework Statement of Intent and are as follows;

Major Priority Role: This is a national leadership role where there is a major priority for the relevant government agency and the government agency endeavours to give a high priority to funding research, including infrastructure, for that sector.

Support Role: in this role the relevant government agency undertakes research, but leadership and the major activity is provided by another government jurisdiction or party.

Link Role: in this role the relevant government agency will undertake little or no research but access information and resources from other governments or parties to meet industry needs through D&E

Future investment areas are mapped against the HAL R&D investment portfolios of Plant Health, Crop Production, Environment, Human Health, Industry Development/Industry Development, Breeding and Biotechnology, Post Harvest, Market Access, Emerging Technologies, Product Integrity and Market Development. A description of the disciplines covered by the HAL portfolio is provided in the appendices (Section 7.3).

Table 6. Indicative future RD&E investment by PISC Agencies. The table also indicates the HAL research portfolio in which agencies propose to contribute in their Major Priority and Support roles 
	Crop
	Major Priority


	Support
	Support
	Support
	Support
	Link

	Pome Fruit
	Vic
Plant Health,
Crop Production Environment
	WA
Breeding
	QLD
Crop Production
	NSW 

Plant Health Industry Development
	Tas
Environment
	SA



	Stone Fruit
	Vic
Plant Health

Post Harvest
	NSW

Market Access Plant Health Industry Development
	Qld

Breeding     Crop Production
	SA

Breeding 

Post Harvest
	WA

Market Access
	Tas



	Cherries
	Tas

Crop Production Plant Health      Post Harvest
	NSW

Market Access Plant Health Industry Development
	SA

Breeding
Post Harvest
	
	
	Vic



	Berries
	Qld

Breeding and biotechnology  Crop Production Market Access Plant Health
	Tas

Breeding and Biotechnology (evaluation)     Crop Production Plant Health
	Vic

Breeding and Biotechnology Plant Health
	WA
Breeding and Biotechnology (evaluation)
	NSW
Plant Health Industry Development  Crop Production Market Access
	SA


	Citrus
	NSW

Crop Production Market Access Biotechnology Plant Health Industry Development Environment
	SA
Post Harvest    Plant Health Market Access
	CSIRO
Breeding and Biotechnology (role ceases 2011)
	QLD
Breeding and Biotechnology Crop Production Plant Health
	WA 

Plant Health Industry Development
	Vic


	Table grapes
	WA
Crop Production Breeding and Biotechnology (evaluation)
	CSIRO
Breeding and Biotechnology (until 2012)
	NSW

Industry Development Market Access
	Qld

Crop Production
	Vic

Crop production Environment
	NT


	Dried Vine Fruits
	Vic

Crop production Environment
	CSIRO 

Breeding and Biotechnology (until 2012)  Human Health
	
	
	
	Vic, NSW

	Avocado
	Qld 

Crop Production Breeding and Biotechnology Plant Health Industry Development
	NSW 

Industry Development
	WA
	
	
	Vic


	Persimmons
	
	Qld

Crop production Post Harvest
	
	
	
	

	Pineapple
	Qld 

Breeding and Biotechnology Crop Production Environment Industry Development
	
	
	
	
	

	Mango
	Qld

Breeding Plant Health 

Crop Production Market Access Industry Development
Post Harvest (supply chain)


	WA

Breeding

Post Harvest (supply chain)  Crop Production Plant Health
	NT

Plant Health Supply Chain Breeding
	
	
	NSW


	Banana

	Qld
Crop Production

Plant Health

Biotechnology 

Market Access and Biosecurity

Industry Development
	NT

Plant Health
	NSW

Industry Development Plant health 
	WA
	
	

	Other Tropical Fruits
	Qld

Breeding

Crop Production Plant Health Industry Development Market Access  Post Harvest
	NT

Plant Health     Crop Production
	
	
	
	NSW,WA


1.4.2 Future RD&E directions
The high level, future RD&E directions for industries in the fruit sector have been derived from the RD&E drivers identified earlier in this plan. Table 7 lists the response of the NHRN agencies to these drivers - in recognition of the need for these agencies to maintain a capability in the areas identified. Many of the RD&E program areas will overlap with industry priorities but this is not necessarily the case.
Table 7. RD&E directions in response to RD&E drivers

	Crop
	RD&E Drivers
	RD&E program areas

	Pome fruit
	· Global competitiveness.

·  Need for product differentiation.
	Orchard productivity, management of risks – IPDM*, postharvest, climate change 

	Stone fruit
	· Global competitiveness

· Oversupplied domestic market.

· Access to export markets. 

· Eating quality.
	Consistent eating quality, orchard productivity and packout, market access, IPDM, post-harvest

	Cherries
	· Export market development, especially into Asia, 
	Market access

	Berries
	· Labour costs, 

· fruit consistency and quality

· Health properties

· Chemical residues
	Mechanisation/systems R&D to increase labour efficiency, product differentiation

	Citrus
	· Global competitiveness (on export markets)

· Climate change (heat resistance and water use efficiency)

· Product differentiation and quality.
	Breeding- seedless, easy peel. Productivity - low input systems, low environmental impact systems, pollination. Water management. Drought and heat tolerance. Plant Health. Biosecurity. Market access.

	Grapes (table)
	· Global competitiveness
	Breeding - seedless. Potential for mechanisation. 

	Grapes (dried vine fruit)
	· Global competitiveness. 

· Lack of investment capital


	Breeding - health benefits, adoption of mechanised systems

	Avocado
	· Global Competitiveness

· Post harvest rots
	Postharvest pathology, Canopy structure. Industry Development on productivity. Rootstock pathology. Market access. Water management.

	Persimmons
	· Export fruit
	Pre and post harvest factors impacting shelf life

	Pineapple
	· Environmental footprint. 

· Consistent eating quality - year round
	Industry Development of production systems for fresh market and reduced environmental impact. Postharvest handling of new varieties.

	Mango
	· Global Competitiveness

· Market Access
	Breeding for product differentiation. Market access and export development. 

	Banana
	· Global competitiveness.
	Breeding/biotech for resistance to high risk incursions. Productivity increase to compete with imports. Product differentiation from Cavendish. Industry Development re productivity.

	Lychee
	· market access

·  Global competitiveness 
	Market access, production technology, postharvest systems

	Papaya
	· Product eating quality
	Breeding and propagation, productivity RD&E

	Custard Apple
	· Global competitiveness 
	Agronomy, postharvest, Industry Development

	Other tropical Fruits
	· Productivity (genetic and agronomic)
	Agronomy, postharvest, Industry Development


*IPDM: Integrated pest and disease management

2. Vegetable Industry. Situation and Outlook
The industries covered by the vegetable sector can be grouped as follows:

· Leafy and Asian vegetables

· Major Brassica vegetables

· Cucurbit vegetables including melons

· Tomato and capsicum

· Sweet corn, asparagus, beans and peas

· Fresh and processing potatoes

· Carrots and onions

· Protected cropping

ABS data (Cat7503.0, 2007/08) give the value of vegetable production in Australia and the various states as follows

	2008/09
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	$million
	423
	763
	995
	584
	345
	236
	15
	3,363


2.1 Situation and Outlook
2.1.1 Leafy and Asian Vegetables 

Table 8: Production data for Leafy and Asian vegetables

	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Lettuce 2007 (t)
	64,793
	91,495
	84,742
	12,473
	16,199
	1,388
	161
	271,251

	Lettuce 2002(t)
	27,188
	32,970
	52,552
	6,234
	14,136
	1,923
	12
	135,015

	Celery

2007 (t)
	174
	35,828
	7,119
	275
	4,545
	600
	-
	48,542

	Celery 2002 (t)
	-
	29,532
	10,502
	2,960
	5,096
	222
	-
	48,493

	Asian Leafy 2007(t)
	6,200
	5,800
	3800
	-
	1900
	100
	-
	18,000

	Shallots 2007 (t)
	500
	1,500
	3,300
	500
	2,000
	-
	-
	7,800


Note: Figures in bold are for the dominant production States.

2.1.1.1 Production and Locations - Leafy and Asian Vegetables

Table 8 shows the production by State of Leafy and Asian vegetables for 2002 and 2007. The group is dominated by lettuce, comprising 78% of total production in 2007, followed by celery with 14%.

Lettuce: National production increased in the period, with significant increases in all states except WA. In the same period, the value of the industry more than doubled to $284 m. The major producers are Vic (33%) and Qld (31%), followed by NSW with 24% of production.

Celery: National production was static but the crop value increased to $42 million (see industry plan). The major producer is Vic with 74% of the national crop.

Asian Leafy: Production increased from 2002 to 2007 with little increase in the number of growers. The value of the industry increased more than 7-fold to $77 million. The major producing States are NSW (34%) and Vic (32%). Data are from the industry Situation Report.
Shallots: Production increased in the period from a small base, reflecting a 50% increase in grower numbers. The major producer is Qld which produces 42% of the national crop. Data are from industry Situation Report.
2.1.1.2 Industry Outlook and Drivers - Leafy and Asian Vegetables

All crops increased in production during the period with the exception of celery, indicating increased consumer awareness, diversified uses and acceptance of these products.

Lettuce: Product innovation (value adding and variety differentiation) and mechanisation have led to significant increases in production and productivity. Improved mechanisation, partial processed packaging for retail sale and continued growth of the healthy eating salad component of the service industries will lead continued growth in lettuce industry.

Celery: Lacks the opportunities for product differentiation compared to lettuce and consequently (unless this is addressed) there is likely to be little or no growth in the future.

Asian Leafy: Wide varietal differentiation, Asian influence on consumption and opportunities for economies of scale in production will likely drive a continued growth in this sector.
2.1.2 Major Brassica Vegetables

Table 9: Production data for major Brassica vegetables

	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Broccoli 2007 (t)
	3,491
	24,336
	9,137
	979
	3,709
	4,380
	-
	46,031

	Broccoli 2002 (t)
	2,466
	19,027
	11,569
	1,079
	3,166
	8,594
	
	45,901

	Cauliflower

2007 (t)
	10,100
	17,173
	19,961
	7,925
	8,055
	6,578
	-
	69,793

	Cauliflower

2002 (t)
	13,449
	24,090
	15,058
	8,052
	20,312
	6,625
	-
	87,586

	Cabbage 2007 (t)
	19,348
	31,135
	16,791
	6,153
	6,945
	1,189
	-
	81,563

	Cabbage 2002 (t)
	18,993
	30,391
	13,148
	7,216
	5,142
	1,203
	-
	76,092


Note: Figures in bold are for the dominant production States.

2.1.2.1 Production and Locations - Brassica Vegetables

Table 9 shows the production by State of Brassica vegetables for 2002 and 2007.

Broccoli: National production was unchanged during the period with reduced production in Tas and Qld balanced by an increase in Vic and NSW - possibly in line with changes in the processing industry. Victoria is the major producer with 47% of national production.

Cauliflower: Production decreased during the period. Major decreases were in WA (due to loss of exports) and Vic. Qld increased in the period. The major producers in 2007 were Qld (29%) and Vic (24%).

Cabbage: Production increased slightly during the period. The major producer is Vic with 38% of the national crop.  
2.1.2.2 Industry Outlook and Drivers - Brassica vegetables

In contrast to the Leafy and Asian vegetables, production trends indicate a mature domestic market for each of these crops. Loss of export markets has impacted upon cauliflower production in WA. These may be able to be regained if the AU$ returns to around US$0.70.

The main issue for these crops is competitiveness against both fresh and frozen imports, requiring an increase in productivity. In the five years to 30 June 2007, total fresh and chilled Brassica vegetable imports grew by 86% to $41.4 million per annum, representing 18% of total industry value. The future demand for broccoli could be expected to be boosted by new generation phyto-nutrient products through the Vital Vegetables program and other initiatives. 

Strategies: include reduction in the cost of production to increase competitiveness against imports (primarily by mechanisation), and to regain export markets through the development of value added and differentiated products such as the Vital Vegetables program.

2.1.3 Cucurbit Vegetables and Melons

Table 10: Production data for major Cucurbit vegetables and melons
	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Melon

2007 (t)
	64,528
	6,359
	87,446
	3,361
	25,640
	-
	17,640
	204,966

	Melon 2002 (t)
	35,597
	5975
	99,295
	773
	31523
	-
	3603
	173,787

	Pumpkin

2007 (t)
	29,255
	3,362
	39,847
	8,513
	19,562
	1,676
	290
	102,505

	Pumpkin 2002 (t)
	20,036
	7,838
	47,183
	6,583
	11,741
	1,963
	987
	96,331

	Cucumber

2007 (t)
	4,105
	370
	16,869
	19,184
	1,161
	22
	220
	41,931

	Cucumber 2002 (t)
	5,262
	-
	5,669
	933
	1,955
	25
	28
	14,390

	Zucchini 2007(t)
	1,470
	2,909
	16,301
	677
	2,142
	71
	135
	23,704


2.1.3.1 Production and Locations - Cucurbit Vegetables and Melons

Table 10 shows the production by State of Cucurbit vegetables and melons for 2002 and 2007.

Melon: Production increased during the period. The main production States are Qld (42%) and NSW (32%).

Pumpkin: A small net increase in production during the period resulted from decreased production in Qld and Vic, partially offset by increased production in NSW, SA and WA. Qld is the major producer with 39% of the national crop, followed by NSW with 29%.

Cucumber The major increase in production during the period was due to increases in SA and to a lesser extent Qld, largely due to the expansion of covered production and new product forms. SA is now the major producer with 45% of national production.

Zucchini: No ABS figures are available for 2002. In 2007, Qld was the major producer with 69% of national production.

2.1.3.2 Industry Outlook and Drivers - Cucurbit Vegetables and Melons

Product innovation: Large increases in production of cucumbers indicate new product development and other innovations such as the development of burp-less “Continental” cucumbers wrapped in plastic to increase shelf life, and covered production producing lower acid, sweeter cucumbers. Similar product innovation with the development of smaller, seedless watermelons contributed to melon production increases. 

Honeydew and rockmelon suffer from inconsistency in eating quality due to variety differences (some sweet varieties exist), agronomy and post harvest handling. Opportunities exist for the expansion of new varieties (e.g. Galia melons) in covered production for consistency and Industry Development of season.

Outdoor production for melons is likely to shift to where there is low cost water e.g., Qld, northern WA and NT, or increasingly become opportunistic crops depending on variations in seasonal rainfall patterns and availability of water.

Protected Cropping: Cucumber production under cover is an increasing market segment - 46% of cucumbers were produced in covered systems in 2007. Covered production is increasingly important for these and other crops such as tomato and capsicum (see Section 2.5, below) as expected impacts of climate change and variability increase.

Vegetables produced with covered production systems are discussed separately, in Section 2.1.8, below.

2.1.4 Tomato and Capsicum
Table 11: Production data for tomatoes and capsicum
	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Tomato

2007 (t)
	35,937
	123,640
	120,656
	4,313
	11,009
	434
	46
	296,035

	Tomato 2002 (t)
	34,789
	262,435
	109,484
	2,957
	14,190
	944
	150
	556,240

	Capsicum

2007 (t)
	910
	2150
	47,267
	2,930
	2,831
	224
	1
	56,313

	Capsicum 2002 (t)
	285
	1,360
	40,043
	446
	948
	1
	-
	43,083


2.1.4.1 Production and Locations - Tomato, Capsicum

Table 11 shows the production by State of tomato and capsicum for 2002 and 2007.

Tomato: Total production decreased during the period, mainly due to a drop in processing tomato production in Vic. Fresh tomato production increasing in all states. Vic (which includes processing tomatoes) and Qld (all fresh) dominate production, with 42% and 41% of national production respectively.

Capsicum: Production increased during the period. There were increases in all states but the largest increase was in Qld, which produces 93% of the national crop.

2.1.4.2 Industry Outlook and Drivers - Tomato, Capsicum

Product innovation: Capsicum and fresh tomato production is increasing with increased product differentiation (truss tomatoes, cherry tomatoes etc, and new colours in both tomatoes and capsicums) and protected cropping.

Protected cropping and hydroponic production currently accounts for around 10% of both tomato and capsicum production. Covered production enables higher yields better and more consistent quality and more consistent supply at better controlled timings - all in line with good marketing. 

Protected cropping is likely to increase to a larger proportion of the crop. In the US, 40% of tomatoes are grown under cover.

Opportunities. Higher priced tomatoes from covered production allow the redevelopment of the lower priced, field-grown sector using determinant varieties, low input systems and (possibly) mechanical harvesting.
2.1.5 Sweet corn, asparagus, beans, peas

Table 12: Production data for sweet corn, asparagus, beans and peas
	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Sweet Corn 2007 (t)
	38,726
	2,293
	18,758
	508
	1,970
	320
	-
	62,575

	Sweet Corn 2002 (t)
	41,377
	6,905
	30,226
	656
	1,197
	106
	-
	80,467

	Asparagus 2007 (t)
	40
	5479
	11
	2
	78
	
	
	5,609

	Asparagus 2002 (t)
	1,320
	11,572
	968
	-
	61
	-
	-
	13,950

	Beans

2007 (t)
	3,317
	1,122
	16,130
	72
	851
	7,350
	
	28,844

	Beans 2002(t)
	1,296
	2,883
	15,930
	53
	796
	12,721
	-
	33,686

	Peas

2007 (t)
	3
	56
	227
	11
	-
	14,935
	
	15,232

	Peas 2002 (t)
	362
	305
	1846
	-
	-
	25,805
	
	28,752


2.1.5.1 Production and Locations - Sweet corn, Asparagus, Peas and Beans

Table 12 shows the production by State of sweet corn, asparagus, peas and beans for 2002 and 2007.

Sweet corn: Production deceased during the period, due mainly to reduced production in Qld (due to reduced processing demand). NSW is the major producer (61%) followed by Qld (30%).

Asparagus: Production decreased during the period linked to a decrease in exports from Victoria. Victorian production was decreased in the period but retained its dominance of production, with 96% of the national crop.

Beans: Production decreased during the period probably linked to lower requirements for processing in Tas. Qld is the largest producer (56%) and Tas next with 25% of the national crop.

Peas: A decrease during the period was linked to a major reduction in processing in Tas. Processing consumes most (97%+) of production. Tas retained its dominance of production, with 98% of the national crop.

2.1.5.2 Industry Outlook and Drivers - Sweet corn, Asparagus, Beans and Peas

Production is in decline for all these crops, with reduced local processing due to strong competition from lower cost imported processed products. Despite this, processing production for sweet corn, beans and peas, and export of asparagus, dominate the figures.

Sweet corn: The outlook as a fresh vegetable is good due to consumer interest in phyto-nutrients and the potential for export by overcoming pest problems (NIR technology exists for detection of Heliocoverpa in silks) but would be further improved by more favourable exchange rates (the AUD at USD 0.70). The outlook as a processed vegetable is poor. Imports of frozen product doubled in 2008 to $27 million. In common with most vegetable industries, profitability and the need for reduced costs of production are overarching issues for sweet corn to maintain international competitiveness.
Opportunities include variety improvement (more than one cob/plant,) to increase yields and to improve competitiveness against imports. There are also opportunities for product development with white and bi-colour corn appropriately marketed.

Asparagus. Emphasis is shifting from export to domestic markets because of the reduced water availability in northern Victoria. Future expansion will depend upon a return to non-drought conditions and issues remain with weed, pest and disease control and with post harvest quality. Potential exists for mechanical harvesting to reduce labour costs. Export market opportunities exist under favourable Australian dollar exchange rate conditions and domestic consumer demand is increasing. The asparagus industry has no compulsory national levy arrangements and relies on voluntary contributions from industry.
Peas and Beans - Processing.  Production for Tasmanian processing dominates the national figures. For processing, the main issue has been competition from low cost overseas imports supported by a high AUD$. 

Peas and Beans - Fresh. ABS commentary notes consolidation has occurred in supply chains in an attempt to access large customers. These efficiencies have allowed Qld to maintain production at about the same level for the last 5 years. Bean production in NSW has more than doubled, possibly due to development of a processing market niche. In all other states production has dropped.

For these crops to compete against imports, productivity needs to increase significantly. As with other mature vegetable industries peas and beans need product innovation and productivity increases to be world competitive.
2.1.6 Potatoes

Table 13: Production data for fresh and processing potatoes.
	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Fresh 2007 (t)
	37,371
	115,427
	54,843
	196,433
	44,480
	18,372
	-
	466,972

	Processing 2007 (t)
	83,393
	180,291
	41,210
	125,987
	34,381
	266,026
	-
	730,288


2.1.6.1 Production and Locations - Fresh and Processing Potatoes

Table 13 shows the production by State of fresh and processing potatoes for 2002 and 2007. Over the period total production (fresh plus processing) has remained static at around 1.2m tonnes, with a farm gate value in 2006/2007 at $514 million. Fresh potatoes accounts for approximately 40% of the industry.
Fresh: The major producer is SA (42%) followed by Vic (25%).

Processing: The major producer is Tas (36%) followed by Vic (25%)

2.1.6.2 Industry Outlook and Drivers - Fresh and Processing Potatoes

Fresh: This is a mature industry that has struggled to maintain its market share against other sources of starch such as pasta and rice. Key drivers are factors for improving production efficiency (e.g. disease management, irrigation) and preventing incursions from exotic pests and diseases. Opportunities exist for product differentiation through starch manipulation leading to low GI starch (breeding and biotechnology). Consumer preference for washed potatoes (rather than brushed) has driven a move to production in sandy soils (particularly SA).

An interesting development has been the investment in fresh potato breeding by fresh potato supply chains, indicating a perceived market for differentiated products.

Processing: Productivity gains are needed to combat overseas imports, including improving efficiency (e.g. disease management in processing potatoes) and preventing incursions from exotic pests and diseases.

2.1.7 Carrots and Onions

Table 14: Production data for carrots and onions
	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Carrots 2007 (t)
	31,181
	44,581
	28,970
	65,496
	47,792
	53,444
	
	271,464

	Carrots 2002 (t)


	20,820
	113,309
	25,918
	47,126
	88,211
	35,745
	
	331,129

	Onion 2007 (t)
	16,681
	14,122
	40,1521
	91,218
	17,534
	66,403
	387
	246,496

	Onion 2002 (t)
	39,253
	25,925
	31,720
	105,622
	17,021
	62,975
	-
	282,516


2.1.7.1 Production and Locations - Carrots, Onions

Table 14 shows the production by State of carrots and onions for 2002 and 2007.

Carrots: National production decreased during the period, due to large reductions in production in Vic (possibly due to a reduced availability of water) and in WA (export market decline). SA is the major producer (24%), followed by Tas, WA, Vic, NSW and Qld with roughly equal shares of the national crop (around 15% each). The major exporter is WA which exports just under 20% of the national crop - most WA production is for export.

Onions: Production decreased during the period, particularly in NSW, Vic and SA (possibly due to reduced water availability along the Murray). SA produces 37% of the national crop and Tas produces 27%.

2.1.7.2 Industry Outlook and Drivers - Carrots and Onions

Production is declining for both these crops. There is strong competition for export markets from lower cost producers. 

Carrots and Onions. Unfavourable exchange rates and improving quality from lower cost competitors on export markets have eroded Australian export opportunities. Imports are also a threat. Climate change and reduced availability of irrigation water along the Murray are a major threat to continued production.

Both crops are already highly mechanised so productivity increases must come from increased yields, better IPM, etc.

Some opportunities exist from the introduction of differentiated products based on phyto-nutrient status through initiatives such as Vital Vegetables

2.1.8 Protected Cropping
Table 15: Production data for protected tomatoes, cucumbers, capsicums and lettuce (note: data for protected production is included in the tables above)
	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Tomato 2007 (t)
	8,892
	6,365
	3,543
	5,498
	1,443
	492
	6
	26,000

	Cucumber 2007 (t)
	4,789
	346
	7,400
	3,543
	3,109
	68
	142
	19,395

	Capsicum 2007 (t)
	181
	752
	54
	2,586
	2,626
	289
	63
	6,550

	Lettuce 2007 (t)
	2,701
	207
	1,078
	241
	363
	2
	211
	5,653


2.1.8.1 Production and Locations - Protected Cropping

Table 15 shows the production by State of vegetables produced under protected cropping systems for 2007. Covered production of cucumbers represents 46% of total production, with Qld the lead producer (38%). On a crop by crop basis, the remaining covered production is around 10% of total production or less.  Total covered production is highest in NSW followed by Qld and SA.

2.1.8.2 Industry Outlook and Drivers - Protected Cropping

Drivers. Protected cropping systems provide a tool for the management of the impacts of climate change. These include solar cooling and protection from severe weather events. Co-location with industries that emit CO2 and heat, or that produce heated water (such as power stations) also provides opportunities for the multiple use of heat and water.
Other drivers include the potential for more consistent high quality product, increased productivity, more effective IPM systems, improved environmental sustainability and improved business management practices (that often accompany large investments).

R&D needs. The pest and disease spectrum is different in protected cropping systems compared to field-based systems, requiring R&D in IPM and bio-control systems. R&D on low cost (solar) heating and cooling systems and glasshouse design will deliver improved efficiencies and environmental outcomes, as will the application of semi-automation of harvesting and post harvest handling and assessment.

2.1.9 Mushrooms
Table 16. Mushroom production data 2002 and 2007

	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Mushrooms 2007 (t)
	13,881
	14,493
	5,586
	4077
	Not reported
	-
	-
	42,739

	Mushrooms 2002 (t)
	12,438
	15,591
	7,242
	3,179
	Not reported
	
	
	39,541


2.1.9.1 Production and Locations - Mushrooms

Table 16 shows the production by State of mushrooms in 2002 and 2007. National production increased slightly (8%) during the period. Major production states are Vic (33%) and NSW (32%). The industry is largely corporate and highly consolidated.
2.1.9.2 Industry Outlook and Drivers - Mushrooms 

Outlook. Major increases in production (of the order of 10%) are expected as new farms come on line in 2009. This is likely to take the industry from a minor undersupply situation to oversupply - for the first time in some years. Accordingly, market growth is a key driver for the industry.
Drivers. Other drivers include protection against import of diseases and viruses, increasing production efficiencies, and product differentiation based on human health properties. 

2.2 RD&E Resources and Capability
2.2.1 Current investment in RD&E for the sector

Table 17 presents an analysis of the RD&E resources available to the sector and from where those resources are sourced. Investments by PISC agencies include overheads costs to necessary to support RD&E capability and capacity. The figures are intended to be estimates of the investment levels only.

Notes on Table 17 

In table 17;

 “Agency” is investment by the PISC agency for 2008/09 in this crop

“HAL with Agency” is the annual amount, for 2008/09, HAL is investing with this agency for this crop

“Agency Other” is the amount, for 2008/09 being invested through the PISC agency by Non-HAL funding agencies such as ACIAR, RIRDC, DAFF etc

“HAL Non-PISC” is the amount invested by HAL for 2008/09 with Non-PISC agencies

Agency data are drawn from Agency management information systems (most cases) or derived on a FTE x multiplier basis.

Table 17. Investment in RD&E ($’000) for the vegetable sector by PISC agency, HAL/Industry and others

	
	
	Investment in RD&E for this crop ($'000)

	Crop
	Source of investment
	Qld
	NSW
	Vic
	Tas
	SA
	NT
	WA
	CSIRO
	HAL Non-PISC
	Total

	Leafy and 
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	1,170
	1170

	Asian
	Agency
	 
	1717
	305
	107
	 
	31
	836
	166 
	 
	3162

	
	HAL with agency
	121
	782
	 
	 
	 
	 
	 
	163
	 
	1066

	
	Agency with other
	 
	643
	 
	68
	 
	 
	 
	78 
	 
	789

	
	Total Leafy and Asian
	121
	3142
	305
	175
	0
	31
	836
	407
	1170
	6187

	
	
	
	
	
	
	
	
	
	
	
	

	Brassica
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	391
	391 

	
	Agency
	296
	767
	874
	 
	138
	 
	1033
	 
	 
	3108

	
	HAL with agency
	262
	105
	230
	88
	234
	 
	29
	 
	 
	948

	
	Agency with other
	240
	1265
	780
	 
	174
	 
	 
	 
	 
	2459

	
	Total Brassica
	798
	2137
	1884
	88
	546
	0
	1062
	0
	391
	6906

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Cucurbits
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	392
	392

	Melons
	Agency
	356
	756
	 
	 
	219
	150
	246
	
	 
	1727

	
	HAL with agency
	81
	52
	 
	 
	 
	 
	103
	 
	 
	236

	
	Agency with other
	35
	60
	 
	 
	207
	 
	 
	
	 
	302

	
	Total Cucs, Melons
	472
	868
	0
	0
	426
	150
	349
	0
	392
	2657

	Tomato
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	190
	190

	Capsicum
	Agency
	592
	504
	 
	 
	 
	 
	87
	 
	 
	1183

	
	HAL with agency
	252
	18
	62
	 
	 
	 
	 
	 
	 
	332

	
	Agency with other
	261
	359
	 
	 
	 
	 
	 
	 
	 
	620

	
	Total Tom / Cap 
	1105
	881
	62
	0
	0
	0
	87
	0
	190
	2325

	Sweet
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	315
	315

	corn
	Agency
	296
	584
	 
	330
	 
	 
	57
	 
	 
	1267

	Asparagus
	HAL with agency
	704
	 
	206
	118
	 
	 
	40
	 
	 
	1068

	Beans
	Agency with other
	76
	 
	 
	 
	 
	67
	 
	 
	 
	143

	Peas
	Total SC, A, B, P
	1076
	584
	206
	448
	0
	67
	97
	0
	315
	2793

	
	
	
	
	
	
	
	
	
	
	
	

	Potatoes
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	842
	842

	
	Agency
	 
	312
	1301
	2171
	288
	 
	808
	
	 
	4660 

	
	HAL with agency
	 
	40
	1655
	981
	266
	 
	108
	
	 
	3050 

	
	Agency with other
	 
	470
	70
	171
	20
	 
	210
	
	 
	941 

	
	Total Potatoes
	0
	822
	3026
	3323
	574
	0
	1126
	0
	842
	9713

	Carrots
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	488
	488

	Onions
	Agency
	383
	570
	11
	490
	101
	 
	 568
	 
	 
	2123

	
	HAL with agency
	135
	319
	206
	118
	150
	 
	40
	 
	 
	968

	
	Agency with other
	217
	31
	 
	
	6
	 
	 
	 
	 
	254

	
	Total Carrot / Onion
	735
	920
	217
	608
	257
	0
	608
	0
	488
	8333

	Mushrooms
	Non-PISC
	
	
	
	
	
	
	
	
	1,418
	1,418

	
	Agency
	
	
	
	
	
	
	
	45
	
	45

	
	HAL with agency
	
	
	
	
	
	
	
	46
	
	46

	
	Agency with other
	
	
	
	
	
	
	
	
	
	

	
	Total Mushrooms
	
	
	
	
	
	
	
	91
	1,418
	1,509

	
	
	
	
	
	
	
	
	
	
	
	

	General*
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	8,567
	8567

	
	Agency
	 
	 
	609
	490
	101
	 
	272
	585
	 
	2057

	
	HAL with agency
	939
	802
	1,488
	179
	545
	 
	272
	569
	 
	5431

	
	Agency with other
	 
	 
	 
	119
	6
	 
	121
	156
	 
	402

	
	Total Veg General
	939
	802
	2097
	788
	652
	0
	665
	1,310
	8,567
	15,820

	
	
	
	
	
	
	
	
	
	
	
	

	Total Investment Vegetables
	5,246
	10,156
	7,797
	5,430
	2,455
	248
	4,830
	1,808
	13,773
	51,743


*“General” includes across-crop projects that cannot be readily separated on a crop by crop basis. A good example is CSIRO’s bioremediation research that develops enzymes to break down pesticide residues. This technology is applicable to all crops.
2.2.2 Analysis of Table 17
The following points emerge from this table

· Total investment in vegetable RD&E exceeds $51 million annually

· Just over 26% of this comes from the industry (Non-PISC agency) sector and HAL

· Of the PISC agencies, the largest investor is NSW

· Of the 9 groups of crops analysed (and counting all forms of investment by or through the agency)

· NSW is the major investor in 4 (Asian and leafy vegetables, brassica, cucurbits and melons, carrots and onions)

· QLD is the largest investor in 2 (Sweet corn, asparagus, bean and peas and tomatoes and capsicums )

· Tas and Vic are the largest investors in one crop/category - Potatoes (Tas), Vegetables General (Vic)

Note that the data in Table 17 does not distinguish between field-grown and protected horticulture industries, primarily tomato, cucurbits, leafy vegetables and capsicum.
2.3 Summary: Situation, Production, Investors, RD&E Drivers
Table 18: Summary of situation, production, issues and RD&E resources for vegetables crops
	Crop
	Growth in last 5 years
	Major production State (%)
	Major PISC investors and value in 2008/09 ($’000)
	R&D Drivers

	Lettuce, Celery,

Asian Leafy
	100% 

Unchanged

40%
	Vic (33%), 

 Vic (74%) 

NSW (34%),
	NSW ($3,142)
	Product differentiation, mechanisation


	Brassica Vegetables
	Broccoli unchanged, Cauliflower -21%  Cabbage +7%
	Vic (47%)  

Qld (29%)

Vic (38%)               
	NSW ($2,137)
	Global competiveness, product differentiation

	Cucurbit Vegetables and Melons
	Melons +18%

Pumpkin +6%

Cucumber +190%
	Qld (42%)

Qld (39%)

SA (45%)
	NSW ($868)
	Global competiveness for covered production

	Tomato and Capsicum
	Tomato -30%

Capsicum + 13%
	Vic (42%)

Qld (93%)
	Qld ($1,105)
	Global competiveness, product differentiation, best practise for covered production

	Sweet Corn
	-22% (processing)
	NSW (61%)
	Qld (investment of $1,076 covers sweet corn, asparagus, beans ands peas)
	Improve product consistency (Helicoverpa), productivity, product differentiation

	Asparagus
	-60% 
	Vic (96%)
	See sweet corn
	Global competitiveness

	Beans
	-14%
	Qld (56%)
	See sweet corn
	Global competitiveness

	Peas
	-47%
	Tas (98%)
	See sweet corn
	Global competitiveness

	Fresh Potatoes
	unchanged
	SA (42%)
	Total for fresh and processed potatoes Tas ($3,323), Vic ($3,026)
	Product differentiation 

	Processing Potatoes
	Unchanged
	Tas (36%)
	See Fresh Potatoes above
	Global competitiveness

	Carrots Onions
	-18%
-12%
	SA (24%) 
SA (37%)
	NSW ($920)
	Global competitiveness, product differentiation

	Mushrooms
	+8%
	Vic (33%)
	CSIRO ($91)
	Product differentiation


2.4 A national framework for Future RD&E delivery for the Vegetable Sector (Change Plan)

2.4.1 Indicative Future investment in the Sector by the PISC Agencies

The vegetable industries and HAL have developed five vegetable industry strategies to guide future RD&E. These are given in VegVision2020 (http://horticulture.com.au/industry/vegetable.asp), with the vision to double the value of fresh, processed and packaged vegetables in real terms by stimulating and meeting consumer preference for Australian products in domestic and global markets.

In summary, the strategies are:

Consumers – delivering to changing consumer preferences and increasing demand.
Markets – market recognition of Australian quality, safety, reliable supply and innovation in products and services.
Competitiveness – Internationally competitive Australian vegetable supply chains.
Information – advanced industry data and information systems to meet future needs.
Leadership – visionary leadership and management of change

Future RD&E directions for PISC agencies need to acknowledge these strategies, particularly strategies 1 to 3. These are captured in PISC agency RD&E activities in post harvest and market access, development of varieties with improved production and quality characteristics, development and Industry Development of best management practices, IPDM, pest and disease control and resistance and environmental management.

Individual industries have also developed strategic plans to guide future directions specifically for that industry. An example is the Australian Fresh Potato Industry Strategic Plan 2006-2011, which aligns with the longer term strategies in VegVision 2020.

Table 19 sets out indicative future RD&E leadership for the various crops that make up the vegetable sector. In Table 19, the important area of developing protected cropping in vegetables is covered by the Crop Production investment area for Tomato, Capsicum and Cucurbits.
Table 19 is set up in terms of the “Major Priority” agency, leading RD&E for that crop and the Support and Link agencies. Definitions for these terms are taken from the National Primary Industries Research, Development and Industry Development Framework Statement of Intent and are as follows;

Major Priority Role: This is a national leadership role where there is a major priority for the relevant government, and the government endeavours to give a high priority to funding research, including infrastructure, for that sector.

Support Role: in this role the relevant government undertakes research, but leadership and the major activity are provided by another government jurisdiction or party.

Link Role: in this role the relevant government will undertake little or no research but access information and resources from other governments or parties to meet industry needs through D&E

Future investment areas are mapped against the HAL R&D investment portfolios of Plant Health, Crop Production, Environment, Human Health, Industry Development/Industry Development, Breeding and Biotechnology, Post Harvest, Market Access, Emerging Technologies, Product Integrity and Market Development, . A description of the disciplines covered by the HAL portfolio is provided in the appendices (Section 7.3).

Table 19. Indicative future RD&E investment by PISC Agencies. The table also indicates the HAL research portfolios in which agencies propose to contribute in their Major Priority and Support roles. For CSIRO the “(E)” means the CSIRO Division of Entomology 
	Crop
	Major Priority


	Support
	Support
	Support
	Support
	Link

	Lettuce, Celery, Leafy Asian


	NSW
Plant Health,

Industry Development
Crop Production

Environment

Market Access
	VIC
Plant Health, 

Crop Production


	SA
Plant Health

Crop Production 
	WA
Crop Production

Environment
	
	Qld, NT, TAS


	Brassica Vegetables


	Victoria

Plant Health

Human health (Vital Vegetables)
	NSW

Plant Health

Industry Development
Environment


	SA
Plant Health
	Tas
Crop Production


	WA
Crop production

Environment

Plant Health

Human Health
	Qld


	Cucurbit Vegetables and Melons
	SA
Crop Production

Plant Health


	Qld
Plant Health
	CSIRO (E)
Plant Health
	WA
Plant Health

	NSW

Crop Production

Plant Health

Industry Development
Environment
	NT


	Tomato, Capsicum
	Qld

Breeding and Biotechnology
Plant Health Market Access

Crop Production
	CSIRO (E)
Plant Health
	NSW
Plant Health
Industry Development
Crop Production
Market Access 

Environment
	WA
Environment
	
	Vic, SA,Tas


	Sweet corn
	Qld
Breeding and Biotechnology

Plant Health

Human Health
	NSW

Plant Health

Industry Development
Environment
	
	
	
	WA

	Asparagus
	NHRN*
	
	
	
	
	NSW, Vic

	Beans
	TAS
Breeding and Biotechnology

Plant Health
	Qld
Plant Health
	NSW 

Plant Health

Crop Production
Environment
	
	
	NSW

	Peas
	
	Tas

Crop Production, Plant Health, Industry Development, Environment
	Qld 

Breeding and Biotechnology

Plant Health

Industry Development
	
	
	

	Fresh Potatoes
	Vic
Breeding and Biotechnology

Plant health
	SA

Plant Health
Environment
	NSW

Market Access

Industry Development
Environment
	WA
	
	Qld, Tas


	Processing Potatoes
	Vic

Breeding and Biotechnology

Plant Health
	SA
Plant Health

Environment
	Tas
Breeding and Biotechnology

Crop Production

Plant Health
	NSW

Market Access

Industry Development
Environment
	
	WA

	Carrots


	SA

Plant Health

Environment

WA

Crop production

Environment
	Vic

Human Health (Vital Vegetables)
	NSW

Industry Development

Plant Health

Environment


	Tas
	
	Qld

	Onions
	SA

Plant Health

Human Health

Export
	Tas


	Vic

Human Health (Vital Vegetables)
	NSW

Industry Development

Plant Health

Environment
	
	WA, Qld

	Sweet Potatoes
	Qld

Crop production,

Plant Health
	
	
	
	
	WA

	Protected Cropping
	NSW

Crop Production
Plant Health

Market Access

Environment

Industry Development
	SA

Crop Production 

Plant Health 

	
	
	
	NT, WA,Tas

	Mushrooms
	NHRN*
	
	
	
	
	


*for industries where there is no clear agency identified as a major investor, NHRN has been nominated to act on behalf of agencies in assisting in accessing R&D at a national level
2.4.2 Future RD&E directions
The high level, future RD&E directions for the industries in the vegetable sector have been derived from the R&D drivers identified earlier in the plan. Table 20 lists the response of the NHRN agencies to these drivers. Many of the RD&E program areas will overlap with industry priorities but this is not necessarily the case.

Table 20. RD&E directions and in response to RD&E drivers

	Crop
	RD&E Drivers
	RD&E program areas

	Lettuce, Celery,

Asian Leafy
	· Product differentiation

· Mechanisation

· Market development
	Supply chain efficiency, plant health/IPDM

	Brassica Vegetables
	· Global competiveness

· Product differentiation
	Product differentiation via human nutrition projects such as Vital Vegetables

	Cucurbit Vegetables and Melons
	· Global competiveness

· Product differentiation

· Best practise (covered production)
	Product differentiation, market development

	Tomato and Capsicum
	· Global competiveness

· Product differentiation

· Best practise (covered production)

· Market access
	Mechanisation to increase productivity, plant health/IPDM (as it relates to productivity), varieties well adapted to protected cropping, market access 

	Sweet Corn
	· Improve product consistency (Helicoverpa)
· Productivity
· Product differentiation
	Mechanisation to reduce labour costs in field and in supply chain. Breeding to develop more productive fresh products

	Asparagus
	· Global competitiveness
	As for sweet corn

	Beans
	· Global competitiveness
	As for sweet corn

	Peas
	· Global competitiveness
	As for sweet corn

	Fresh Potatoes
	· Product differentiation 
	Plant health/IPDM, breeding to allow differentiated human nutrition products (starch chemistry)

	Processing Potatoes
	· Global competitiveness
	As for fresh potatoes

	Carrots Onions
	· Global competitiveness
· Product differentiation
	Industry Development, productivity gains via addressing IPDM issues, product differentiation via human nutrition similar to Vital Vegetables.

	Protected Cropping
	· Climate change
· Consistent product quality
· productivity
· Improved IPM systems
· environmental sustainability
	IPM and biocontrol, glasshouse design and temperature control, automation

	Mushrooms
	· Human health
· Product differentiation
	Human nutrition research



3. Lifestyle Horticulture. Situation and Outlook

ABS data (Cat7503.0, 2007/08) gives the value of nursery (only) production in Australia and the various states as follows;
	2008/09
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	$million
	274
	528
	432
	68
	167
	42
	10
	1,433


3.1 Definition

Lifestyle Horticulture is the generic term used to collectively describe the non-edible horticulture industry and supply chain sectors and includes the production turf, nursery and cut flower industries. Lifestyle horticulture transcends all state borders and spreads across urban, peri-urban regional and rural environments.

It should be noted that the nursery sector also underpins a number of other horticulture sectors within the fruit, nut and vegetable industries through the provision of planting material.
This analysis excludes the wildflower segment - Australian native flower production, wild harvested native product and cut flowers of South African origin such as protea.  The wildflower segment is dealt with in the New and Emerging Industries RD&E Framework prepared by RIRDC.

3.2 Overarching issues for the Lifestyle Sector

Improved Farm Systems and Practices.  Increased mechanisation, improved irrigation water use efficiency and improvements to production efficiencies (reduced inputs) are key factors requiring attention.

Market Development.  Significant potential for increased exports in cut flowers and nursery products remains underdeveloped and domestic consumption remains relatively low in some sectors (eg cut flowers) compared to other developed countries.
Biosecurity.  The prevention and management of new exotic pests, diseases and weeds entering the country and interstate and international market entry issues is a key area affecting growth and profitability within the sector.  Access to chemical/pesticide use is a major limiting factor for the industry - few chemicals are registered specifically for nursery, turf or flowers. This issue has not adequately been addressed to date in any of the production sectors. 
Climate Change. Climate change and variability (e.g. reduced rainfall and higher temperatures in southern Australia, more extreme weather events in northern Australia), is a major RD&E driver for the lifestyle industries.  The main implications are rising input costs (energy, fertiliser, fuel, water, etc) placing increased pressure on production costs for the sector and  government policy changes affecting both production of lifestyle horticulture products and consumer demand for them. Examples of the latter are reduced access to urban water for irrigation of outdoor gardens and reduced plantings of garden plants and turf in southern Australia.
Skills and Workforce Management.  The delivery and uptake of training for existing industry members including improved management practices and the development of career pathways to ensure a source of workers for the future.
Green Infrastructure Development. Green Infrastructure has a multitude of environmental, social and economic benefits that greatly enhance the liveability of Australia urban environments. Economic modelling to quantify and accentuate these benefits in urban and peri-urban environments is required. This data will ensure that Green Infrastructure is valued as a community asset in the health and well-being of the Australian population, climate change mitigation and economic prosperity of the Australian economy.

3.3 Situation and Outlook
The industries covered by the lifestyle sector include cut flowers, turf and nursery/garden. Statistics for these industries are notoriously difficult to obtain so the industry based estimates, extracted from the industry Situation Reports have been used as well as data from the Australian Bureau of Statistics (www.abs.gov.au). 

3.3.1 Nursery and Garden 

The latest available Garden Market Monitor (published by the Nursery and Garden Industry of Australia) lists national green life (only) sales of at least $2.4 billion annually.  The latest figures from Queensland (the most recent State figures) value the production sector at $639 million for that State alone. 

Table 21 shows the area by State of undercover and outdoor nursery production. The comparison is between 2007 and 2001 (not 2002 as is used elsewhere) due to availability of data.
Table 21: Production data for the nursery and garden industry

	
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT & ACT
	Total 2007

	Total Area (ha) (2007)
	1,619
	1,937
	1,105
	298
	503
	238
	184
	5,884

	Total Area (ha) (2001)
	1,358
	1,268
	1,289
	324
	456
	236
	-
	4,930


(Source: ABS Catalogue 7125, 2006-07 and Catalogue 7125, 2000-01)
Nationally and by State, approximately one-tenth of total nursery area is under cover.

3.3.1.1 Production and Locations
Table 21 shows that Australian area covered by nurseries has increased by 19% from 2001 to 2007. In that time the area applied to nursery production increased in all states except Qld and SA. Vic (32%) and NSW (27%) are the major production states. 
3.3.1.2 Industry Outlook and Drivers

Key RD&E drivers relate to 
· Understanding and quantifying the financial, emotional, environmental and social benefits of green infrastructure to the community and individuals.

· Reducing the environmental footprint of green infrastructure (reduced/manage input usage)

· Improving supply chain efficiencies and logistics
· Maintain/improve market access both domestically and internationally. Quarantine/Biosecurity efficiencies through better industry/government synergies (i.e. alternate inspectorate models/industry certification schemes) 

3.3.2 Turf
Turf grass production and maintenance is an extensive industry in Australia.  To date, there is limited or no data available reflecting the true value and size of the turf industry in Australia nationally, or for each State individually. 

Table 22. Turf production in Australia by State. 2007  (QTPA website: http://www.qtpa.com.au).
	
	NSW
	Vic
	Qld
	SA
	WA
	Tas, NT
	Total

	Number of Producers
	155
	70
	152
	29
	35
	15
	456

	Area (ha)
	3206
	581
	2520
	223
	382
	150
	7,062


3.3.2.1 Production Locations and Trends

The main turf producing areas, based on area and number of producers are NSW (45% of area) and Qld (36% of area). The industry estimates growth of the lifestyle sector at around 9.1% per annum between 2000/01 and 2004/05. However no national data on the growth of the turf industry are currently available. 

3.3.2.2 Industry Outlook and Drivers

Turf production and maintenance is an expanding industry.  As with other categories in the lifestyle sector it is strongly impacted by the availability of irrigation water for home garden, corporate and public spaces. The main issues driving RD&E are

· Building environmental credentials for the turf industry - to support the case for adequate access to water for the turf production and maintenance sectors and communicate the same to government, media, professionals in the industry and consumers

· Improving the professionalism and consumer image of the turf industry by adoption (by turf practitioners) of the industry’s Environmental Management System, the industry’s OH&S program and best practise programs in installation and maintenance

3.3.3 Exotic Cut flower production

Exotic cut flowers include rose, gerbera, chrysanthemum, lisianthus, orchid and tropical (e.g. heliconia, zingiber) cut flower segments of the cut flower and foliage sector.  

Industry data suggests that 627 businesses produced cut flowers in 2006/7. No data are available on the amount produced but the national value of cut flower production in 2007 was around $500 million.

3.3.3.1 Production Locations and Trends

In 2007, the main cut-flower-producing States, were, in order, Vic, Qld and NSW. Between 2002/03 and 2006/07 the national value of the crop grew slightly, while the number of establishments decreased - suggesting modest growth and consolidation of the industry.

3.3.3.2 Industry Outlook and Drivers

The main issues driving RD&E for the exotic cut flower industry are:
· Reduction of production costs through automation, reducing energy costs etc.

· Increasing production efficiency through IPDM, biosecurity monitoring of imports, better hygiene, better use of re-cycled water

· Product development related to new products (breeding and selection), improving vase life, more consistent quality

· Industry development - training, communications

3.4 RD&E Resources and Capability - 2008/09
This part of the paper presents an analysis of the extent and source of RD&E resources available to the lifestyle sector from PISC agencies in 2008-2009. The university sector also has RD&E capabilities and invests in horticulture RD&E, but with the exception of the University of Tasmania in its joint venture, the resource applied to horticultural RD&E by the university sector are captured elsewhere (Section 5).
Table 23 provides a breakdown of the sources and amount of RD&E investment in lifestyle horticulture industries for 2008/09. Investments by PISC agencies include overheads costs to necessary to support RD&E capability and capacity. The figures are intended to be estimates of the investment levels only.

Notes on Table 23
“Agency” is investment by the PISC agency in this crop (2008/09)

“HAL with Agency” is the annual investment by HAL with this agency for this crop (2008/09)

“Agency Other” is the annual investment through the PISC agency by non-HAL funding agencies such as ACIAR, RIRDC, DAFF etc (2008/09)

“HAL Non-PISC” is the annual investment by HAL for 2008/09 with Non-PISC agencies such as peak industry bodies, input suppliers, private companies, individual growers, etc

Agency data is drawn from Agency management information systems (most cases) or derived on a FTE x multiplier basis.

Table 23. Indicative investment in RD&E ($’000) for the lifestyle horticulture sector by PISC agency, HAL/Industry and other funding sources.

	
	
	Investment in RD&E for this crop ($'000)

	Crop
	Source of investment
	Qld
	NSW
	Vic
	Tas
	SA
	NT
	WA
	CSIRO
	HAL Non-PISC
	Total

	Nursery
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	4,223
	4223

	
	Agency
	372
	 152
	 
	 
	 
	56
	171
	 
	 
	751

	
	HAL with agency
	55
	 
	 
	 
	 
	 
	 
	 
	 
	55

	
	Agency with other
	72
	 
	 
	 
	 
	 
	 
	 
	 
	72

	
	Total Nursery
	499
	0
	0
	0
	0
	56
	171
	0
	4223
	5101

	
	
	
	
	
	
	
	
	
	
	
	

	Turf
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	1,513
	1513

	
	Agency
	441
	152 
	 
	 
	 
	 
	 
	 
	 
	593

	
	HAL with agency
	364
	 
	 
	 
	 
	 
	 
	 
	 
	364

	
	Agency with other
	57
	 
	 
	 
	 
	 
	 
	 
	 
	57

	
	Total turf
	862
	0
	0
	0
	0
	0
	0
	0
	1513
	2527

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Exotic
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	221
	221

	flowers
	Agency
	113
	76 
	 
	 
	 
	186
	
	 
	 
	439

	
	HAL with agency
	19
	 
	 
	 
	 
	 
	 
	 
	 
	19

	
	Agency with other
	 
	 
	 
	 
	 
	 
	
	 
	 
	0

	
	Total Exotic flowers
	132
	0
	0
	0
	0
	186
	
	0
	221
	679

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Investment Lifestyle
	1,493
	380
	0
	0
	0
	242
	171
	0
	5,957
	8,243


3.4.1 Analysis of Table 23
A total of $8 million was invested in RD&E for the Lifestyle horticulture sector in 2008/09, 75% of this from Non-PISC agencies. Of the PISC agencies Queensland has investment in all industries in the lifestyle sector and is the biggest investor for all lifestyle industries.

Current R,D&E capability ranges from non-existent to medium level investment on a State-by-State basis.  Apart from Queensland and the Northern Territory investment is usually ad hoc and opportunistic. The lack of a formal industry structure for co-investment in the cut flower industry (such as a levy) is largely responsible for this situation for that sector.

The Northern Territory and Queensland State governments remain committed to this industry in the short-medium term and have human resources dedicated to servicing it.  Queensland is slowly building its capability. The Northern Territory has a well planned tropical flower research, development and Industry Development program and has indicated that the investment in this industry is likely to continue and may even increase slightly with new project funding opportunities (e.g. ACIAR).  Currently, the Northern Territory is best placed (and best resourced) for tropical flower R, D&E, including new product development (i.e. the ginger and Heliconia breeding program). The Northern Territory also provides limited support to the nursery and turf sectors. NSW has one dedicated Industry Development and industry development officer for the cut flower industry (both native and exotic).
In terms of facilities to undertake R&D QPI&F’s Redlands Research Station is probably the best equipped single centre to service the wider needs of the lifestyle horticulture sector with extensive field areas, poly tunnel, tissue culture lab, glasshouses (including PC2), shade house, water lab, and irrigation testing facilities available.  The GrowSearch information service and GrowHelp pest and disease diagnostic service also continue to service the lifestyle horticulture sectors nationally.  While GrowSearch is likely to continue in the short term at least, GrowHelp is currently under review. 

Other states such as New South Wales possess similar facilities but these are dispersed over a broader area. The National Centre for Greenhouse Horticulture at Gosford is the major existing infrastructure in NSW with potential R&D capacity for this sector, but the priority is not high and activities will be limited to the provision of Industry Development services. Current plans to merge with the University of Newcastle at its Ourimbah Campus are unlikely to change this scenario. 
There are a number of smaller supporting agencies that have research capacity in their own right.  They are predominantly within the University Sector.  The Green Infrastructure Research Group is a collaboration of scientists at the University of Melbourne who are studying how to maximise the environmental and economic benefits provided by plants in the urban environment. http://www.landfood.unimelb.edu.au/green/ The University of Queensland (UQ) has a small team that has collaborated with QDPIF.  UQ has just established a turf component in its plant science diploma and degree programmes in collaboration with the Pennsylvania State University in the USA.  The University of Western Australia has a small (less than 1 FTE) but very active turf research program and works very closely with the industry in WA.  The University of Sydney’s Plant Breeding Institute has a small amenity horticulture group that has focussed on turf breeding in the past.  Currently this group is undertaking little turf research.  The University of Melbourne has some research capacity where R&D was undertaken on a small scale in the past.
3.5 Summary: Situation, Production, Investors and RD&E Drivers

For each lifestyle horticulture industry Table 24 summarises; 
· national production growth in the last 5 years (positive or negative)

· the major production State(s)

· the major PISC agency investors in RD&E for the crop and 

· the key R&D drivers for the crop

Table 24: Summary of national production trend, major production states, major PISC investors and RD&E Drivers.  

	Crop
	Production Growth in last 5 years
	Major production State (%)
	Major PISC investor(s) and value ($’000)  2008/09
	R&D Drivers

	Nursery/Garden
	19% increase
	Vic (32%), NSW (27%)
	Qld ($499)
	· Influence policy makers and the public re the value of green infrastructure
· Reduce environmental footprint including reduced water use, identify environmental benefits

· Reduce labour costs

· Develop export markets

· Supply chain efficiencies and logistics

· Access to domestic and international markets

	Turf
	9% increase
	NSW (45%), Qld (36%)
	Qld ($862)
	· Influence policy makers and the public as to the value of turf spaces

· Reduce environmental footprint including reduced water use

· Improve professionalism of operatives

	Exotic Flowers
	10% increase
	Vic
	NT ($186)
	· Reduce production costs including water use efficiency

· Improve shelf-life

· Product development

· Increase production efficiency


Note that while production is centred in several states the only major investor in RD&E is Qld.

3.6 A national framework for Future RD&E delivery for the Lifestyle Sector (Change Plan)

3.6.1 Introduction and issues 

A key issue for the Lifestyle sector is that compared to the other major sectors of horticulture dealt with in this Framework, only one PISC member, Qld, invests significantly in lifestyle horticulture. Further, within the sector, only the Nursery and Garden Industry hasa compulsory R&D levy making raising funds and coordination of R&D more complex in the other lifestyle industries. 
3.6.2 Indicative Future investment in the Sector by the PISC Agencies

Table 25 sets out indicative future RD&E leadership for the various crops that make up the lifestyle sector. The table is set up in terms of the “Major Priority” agency, leading RD&E for that crop and the “Support” and “Link” agencies. 
No PISC agency has self-nominated for a “Major Priority” role for this sector. While Qld is the current major investor it has elected not to adopt responsibilities for temperate RD&E in southern Australia. Also, no PISC agency has indicated a future “Link” role in these industries. Vic, SA, Tas and CSIRO have indicated that they will have little or no investment in the lifestyle sector going forward.
These terms are as defined in the National Primary Industries Research, Development and Industry Development Framework Statement of Intent as described in the Fruit Sector Framework (Section 1). Future investment areas are mapped to the HAL investment portfolios. A description of the disciplines covered by the HAL portfolio is provided in the appendices.

Table 25. Indicative future RD&E investment by PISC Agencies. The table also indicates the HAL research portfolios in which agencies propose to contribute in their Major Priority and Support roles 
	Crop
	Major Priority


	Support
	Support
	Support
	Link

	Nursery/Garden


	
	Qld
Biosecurity & market access

Crop production

Plant health

Environment

Industry development
	NSW

Industry Development
Environment
	
	WA



	Turf


	
	Qld
Biosecurity & market access

Breeding & biotechnology

Crop production

Plant health

Post harvest

Environment

Industry development

Industry stats
	NSW

Environment

Industry Development
	
	WA

	Exotic Flowers
	
	Qld

Crop production

Plant health

Environment

Industry development
	NSW

Industry Development

Environment
	NT

Breeding & biotechnology


	WA


3.6.3 Future RD&E directions
The high level, future RD&E directions for the industries in the fruit sector have been derived from the R&D drivers identified earlier in the plan. Table 26 lists the response of the NHRN agencies to these drivers - in recognition of the need for these agencies to maintain a capability in the areas identified. Many of the RD&E program areas will overlap with industry priorities but this is not necessarily the case.

Table 26. RD&E research directions in response to R&D drivers

	Crop
	RD&E Drivers
	RD&E program areas

	Nursery Garden
	· Influence policy makers and the public re the value of green infrastructure
· Reduce environmental footprint including reduced water use, identify environmental benefits

· Reduce labour costs

· Develop export markets

· Supply chain efficiency and logistics

· Access to domestic and export markets
	· Quantify financial, emotional, environmental and social benefits green infrastructure
· Water use efficiency research - equipment, timing, plants

· Supply chain efficiency and logistics
· Domestic and international market access

	Turf
	· Influence policy makers and the public as to the value of turf spaces

· Reduce environmental footprint including reduced water use

· Improve professionalism of operatives
	· Quantify financial, emotional, environmental and social benefits of public and private gardens

· Water use efficiency - equipment, timing, plants

	Exotic Flowers
	· Reduce production costs including water use efficiency

· Improve shelf-life

· Product development

· Increase production efficiency
	· Agronomic research including IPDM, plant manipulation, nutrition

· Post harvest research including management of cool chain

· Product development - breeding and selection

· Understand cost and profit structure



4. Nut Industry. Situation and Outlook

4.1 Overarching issues for the Nut Sector

Climate Change. Climate change and variability (e.g. reduced rainfall and higher temperatures in southern Australia, more extreme weather events in northern Australia), is a major RD&E driver for all crops. Implications are reduced access to irrigation water in southern Australia (particularly along the Murray), heat stress and lack of chilling hours, major crop losses (severe weather events such as Cyclone Larry), increased risks of exotic diseases incursions and changes in the distribution of pests and diseases.

4.2 Situation and Outlook
The industries covered by the nut sector can be grouped as follows:

· Macadamia nuts - Australia’s largest nut industry

· Almonds

· Other nuts - Chestnuts, Pecans, Pistachios, Hazels, Walnuts

Note: data in this section are sourced from the individual industry Situation Reports, Australian Nut Industry Council (ANIC) publications and from the Australian Bureau of Statistics (www.abs.gov.au). 

4.2.1 Macadamia Nuts 

Table 27 shows the production by State of macadamia nuts for 2002 and 2007. 

Table 27: Production data for macadamia nuts (in shell)

	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Macadamia 2007 (t)
	25,648
	-
	7,884
	-
	-
	-
	-
	33,532

	Macadamia

2002(t)
	16,846
	-
	8,600
	-
	-
	-
	-
	25,446


Note: Figures in bold are for the dominant production State.

4.2.1.1 Production and locations

Australian production increased between 2002 and 2007. Only two states produce macadamia nuts - NSW (76%) and Qld (24%). During this period production in Qld has decreased slightly while production in NSW has increased substantially. Both ANIC data and the industry situation report for macadamias suggest that current expansion is mainly in Qld’s Bundaberg region.
4.2.1.2 Industry Outlook and Drivers

Key competitors on global markets are South Africa where plantings are expanding rapidly, US (Hawaii), Brazil, Guatemala. International competitiveness is important as around 70% of the crop is exported. Europe is an important, expanding market.

As 70% of nuts are exported, post harvest handling throughout the supply chain needs to be optimal to ensure highest quality on delivery. 

Understanding and promoting health benefits will provide a marketing advantage for macadamia nuts. Accordingly human nutrition research is an important driver for macadamia R&D.

Australia holds the only natural germplasm resources in the world. Exploiting these resources, to create efficient and differentiated new varieties, has become a major driver for R&D.
4.2.2 Almonds

Table 28 shows the production by State of almonds for 2002 and 2007. 

Table 28: Production data for almonds (as kernel)

	Crop/year
	NSW
	Vic
	Qld
	SA
	WA
	Tas
	NT
	Total

	Almonds 2007 (t)
	885
	10,449
	-
	6,691
	-
	-
	-
	18,420

	Almonds

2002(t)
	-
	5,437
	-
	4,400
	-
	-
	-
	10,040


Note: Figures in bold are for the dominant production State.

4.2.1.1 Production and location
Australian production increased substantially between 2002 and 2007. Vic (56%) is the largest producer, SA (36%) the next. During this period production in Vic nearly doubled. Australia will soon become the second largest almond producer in the world with production of around 80,000t (as kernel). ANIC publications suggest that this growth will continue from trees already planted, despite the collapse of MIS funding. ANIC suggests that the main limitation to further expansion of plantings is the availability of water, not investment capital.
4.2.1.2 Industry Outlook and Drivers

Major export competitors are the US and Spain. Around 50% of the crop is exported. India, China and the Middle East are seen as expanding markets. Export competitiveness is important but the industry has (on a global scale) high yields, good quality and is fully mechanised (low costs).

Key R&D areas and the economic drivers for them are breeding and variety evaluation for further productivity increases and overcoming agronomic issues such as self fertilisation (to reduce the need for pollination and bees), increased resistance to pests and overcoming soil factors (high pH, nematodes) remains an important R&D priority.

High yields have been possible due to excellent agronomic research (nutrition and irrigation via fertigation and pulse irrigation). High productivity (compared with competitors) remains a driver for this research. Related R&D projects are precision agriculture approaches to pollination, water use and fertilizer application. Climate change resulting in reduced availability of irrigation water along the Murray is also a driver for this research.

Maintaining product quality, linked to post harvest food safety is another important area.

Rapid expansion of the industry has created a shortage of skilled labour for management of orchards and processing facilities. 
4.2 .3 Other nuts - Chestnuts, Pecans, Pistachios, Hazels, Walnuts

Table 29, presents data extracted from “Australia’s Nut Industry” published by ANIC in 2009.
Table 29: Production of “Other Nuts” in Australia. Tonnes
	Crop/year
	2006
	2009
	% change
	Major producer

	Chestnut - in shell
	1,200
	1,800
	+50%
	Vic

	Pecan - kernel
	2,350
	3,260
	+38%
	NSW

	Pistachio - in shell
	1,000
	1,275
	+28%
	Vic

	Hazelnut - in shell
	50
	50
	-
	Vic/NSW

	Walnuts - in shell
	400
	1,162
	+190%
	NSW


4.2.3.1 Production and locations

Chestnuts. Production increased in the last three years. The major production State is Vic, with around 75% of the national crop. Production growth of 33% is forecasted over the next 3 years.

Pecan. Production increased in the last 3 years. The major producer is NSW with 85% of national production on one large farm at Moree (Stahmann Farms). Stahmann Farms provide processing for the whole industry at Toowoomba, Qld. A small growth in production forecast for the next three years due to lack of irrigation water. 

Pistachio. Production increased in the last 3 years along the Murray in Vic and NSW. The major processing facility is at Robinvale in Victoria. A production growth of 20% is forecasted over the next 3 years.

Hazelnuts. Production has been stable over the last three years although ANIC data shows an increase of 100% in the area planted to hazelnuts in the same period. Production should increase as these young plantings start to produce. Major production states are Vic and NSW.

Walnuts. Production has increased dramatically in the last three years. Major production regions are the east coast of Tas, the Goulburn Valley and along the Murray in Vic and the NSW Riverina. Webster Limited dominates national production with 620ha in Tas and 1615 ha in the NSW Riverina. These plantings have the potential to produce 11,000 t (nut in shell) - nearly 10 times the current national crop. Production growth over the next three years forecast at over 400% - indicating that many of the plantings are currently immature.

4.2.3.2 Industry Outlook and Drivers

Chestnuts. Product quality (eating quality and nut size) through evaluation of new imported varieties. Value adding opportunities for fresh and frozen products - particularly for export. Market access. Biosecurity with respect to import of exotic pests and diseases that are significant problems in other production countries. A pest free status in Australia allows production without pesticides.

Pecan. Climate change - particularly as it relates to the availability of irrigation water is preventing expansion in traditional areas. Orchard productivity - yield increase via pruning/canopy management. Product differentiation by understanding the human health properties of pecans. Biosecurity with respect to exotic diseases.

Pistachio. Pistachios are a hardy, drought resistant crop, tolerant of poor soils, with few pest and disease threats. Production is fully mechanised. Australian demand is high as 60% of national consumption is imported. Main R&D drivers are increased productivity (yield increases) and reducing the time for the trees to come into production.

Hazelnuts. Current Australian production is around 2% of domestic consumption allowing plenty of room for import replacement. Current plantings are 200ha. ANIC suggests that 1500-2000ha are needed to supply Australia’s current requirements. Australian product is perceived by the market as superior due to better flavour and freshness. As hazelnuts have previously been a “lifestyle” crop, there is need for research evaluating varieties by production region, agronomic research and postharvest research.

Walnuts. Climate change - particularly as it relates to the availability of irrigation water is preventing expansion, especially along the Murray. DPIV has developed new agronomy packages for walnuts that allow utilisation of poorer soils, earlier production and higher yields. Productivity increases and product diversification via importation and evaluation of overseas varieties
4.3 RD&E Resources and Capability - 2008/09
This part of the paper presents an analysis of the extent and source of RD&E resources available to the sector from PISC agencies. The university sector also has RD&E capabilities and invests in horticulture RD&E, but with the exception of the University of Tasmania in its joint venture, the resource applied to horticultural RD&E by the university sector are captured elsewhere (Section 5).
Table 30 provides a breakdown of the sources and amount of RD&E investment in nut industries for 2008/09. . Investments by PISC agencies include overheads costs to necessary to support RD&E capability and capacity. The figures are intended to be estimates of the investment levels only.

Notes on Table 30 
“Agency” is investment by the PISC agency in this crop (2008/09)

“HAL with Agency” is the annual investment by HAL with this agency for this crop (2008/09)

“Agency Other” is the annual investment through the PISC agency by non-HAL funding agencies such as ACIAR, RIRDC, DAFF etc (2008/09)

“HAL Non-PISC” is the annual investment by HAL for 2008/09 with Non-PISC agencies such as peak industry bodies, input suppliers, private companies, individual growers, etc

Agency data is drawn from Agency management information systems (most cases) or derived on a FTE x multiplier basis.

Table 30. Indicative investment in RD&E ($’000) for the nut sector by PISC agency, HAL/Industry and other funding sources.

	
	
	Investment in RD&E for this crop ($'000)

	Crop
	Source of investment
	Qld
	NSW
	Vic
	Tas
	SA
	NT
	WA
	CSIRO
	HAL Non-PISC
	Total

	Macadamia
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	1,025
	1025

	
	Agency
	1800
	1,147
	 
	 
	 
	 
	 
	564*
	 
	3511

	
	HAL with agency
	 909
	62
	 
	 
	 
	 
	 
	479
	 
	1450

	
	Agency with other
	6
	50
	 
	 
	 
	 
	 
	 
	 
	56

	
	Total Macadamia
	2,715
	1259
	0
	0
	0
	0
	0
	1043
	1025
	6042

	
	
	
	
	
	
	
	
	
	
	
	

	Almond
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	45
	45

	
	Agency
	 
	 
	332
	 
	163
	 
	 
	 
	 
	495

	
	HAL with agency
	 
	 
	 
	 
	45
	 
	 
	 
	 
	45

	
	Agency with other
	 
	 
	40
	 
	104
	 
	 
	 
	 
	144

	
	Total Almond
	0
	0
	372
	0
	312
	0
	0
	0
	45
	729

	Other
	Non-PISC
	 
	 
	 
	 
	 
	 
	 
	 
	446
	446

	Nuts
	Agency
	 
	 
	69
	 
	 
	 
	 
	 
	 
	69

	
	HAL with agency
	 
	6
	14
	3
	 
	 
	 
	 
	 
	23

	
	Agency with other
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0

	
	Total Other Nuts
	0
	6
	83
	3
	0
	0
	0
	0
	446
	538

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total Investment Nuts
	2,715
	1,265
	455
	3
	312
	0
	0
	1,043
	1,516
	7,039


*CSIRO has recently withdrawn from the macadamia breeding program, which has now been taken up by Qld

4.3.1 Analysis of Table 30
Total investment from all sources exceeded $5 million in 2008/09, with nearly 70% sourced from PISC agencies as cash, salaries and overhead costs. Investment by HAL with Non-PISC agencies is significant, comprising just over 30% of the total investment.

Macadamia Nuts
Macadamia nuts are the largest recipient of RD&E investment by PISC agencies. Qld followed by NSW and CSIRO were the major investors in 2008-2009, but note the recent replacement of CSIRO by Qld for the responsibility of the macadamia breeding program. There is also significant investment through Non-PISC providers - primarily the University of Queensland and by the peak industry body (Australian Macadamia Association) itself.
Almonds

Vic and SA are the major investors.
Other nuts

No PISC agency has a substantial investment in “other nuts”. Vic is the only agency to have some investment.


4.4 Summary: Situation, Production, Investors and RD&E Drivers

For each nut industry Table 31 summarises; 
· national production growth in the last 5 years (positive or negative)

· the major production State(s)

· the major PISC agency investors in RD&E for the crop and 

· the key R&D drivers for the crop

Table 31: Summary of national production trend, major production states, major PISC investors and RD&E Drivers.  

	Crop
	Production Growth in last 5 years (or 3 years)
	Major production State (%)
	Major PISC investor(s) and value ($’000)  2008/09
	R&D Drivers

	Macadamia
	+31%
	NSW
	Qld ($2,715)
	· International competitiveness (productivity)

· International competitiveness (quality)

· Product differentiation 

	Almond
	+84%
	Vic
	Vic ($372
	· International competitiveness 

· Product differentiation

· Product integrity

	Other nuts

Chestnuts

Pecan

Pistachio

Hazelnuts

Walnuts
	+50% (3 years)

+38% (3 years)

+28% (3 years)

-

+190% (3 years)
	Vic

NSW

Vic

Vic/NSW

NSW
	Vic ($83)
	· Product differentiation, value adding

· Climate change, productivity

· Productivity

· Productivity

· Climate change, international competitiveness


.

4.5 A National Framework for Future RD&E delivery for the Nut Sector (Change Plan)

4.5.1  Indicative Future investment in the Sector by the PISC Agencies

Table 32 sets out indicative future RD&E leadership for the various crops that make up the nut sector. The table is set up in terms of the “Major Priority” agency, leading RD&E for that crop and the Support and Link agencies. Definitions for these terms are taken from the National Primary Industries Research, Development and Industry Development Framework Statement of Intent and are as follows;

Major Priority Role, Support Role and Link Role are as defined in the Fruit Sector Framework (Section 1). Future investment areas are aligned with the HAL investment portfolios. A description of the disciplines covered by the HAL portfolio is provided in the appendices.

Table 32. Indicative future RD&E investment by PISC Agencies. The table also indicates the HAL research portfolios in which agencies propose to contribute in their Major Priority and Support roles 
	Crop
	Major Priority


	Support
	Support
	Link

	Macadamia


	NSW
Crop Production

Plant Health

Industry Development
Qld
Crop Production

Industry Development
Plant Health

Breeding and Biotechnology
	CSIRO
Post harvest


	Industry Development
	

	Almond


	Vic
Industry Development, Environment
	SA

Crop Production

Plant Health


	
	WA, NSW

	Other nuts
	Tas


	NSW
Industry Development
	
	Vic
Industry Development


4.5.2 Future RD&E directions
The high level, future RD&E directions for the industries in the nut sector have been derived from the R&D drivers identified earlier in the plan. Table 33 lists the response of the NHRN agencies to these drivers - in recognition of the need for these agencies to maintain a capability in the areas identified. Many of the RD&E program areas will overlap with industry priorities but this is not necessarily the case.

Table 33. RD&E Drivers and research priorities in response to those drivers

	Crop
	RD&E Drivers
	RD&E program areas

	Macadamia
	· International competitiveness (productivity)

· International competitiveness (quality)

· Product differentiation 
	· Post harvest handling, supply chain

· Benefits for human health

· Breeding

	Almond
	· International competitiveness 

· Product differentiation

· Product integrity
	· Breeding, variety evaluation
· Agronomy (pulsed fertigation, precision agriculture with regards to inputs, pruning)

· Prevention of aflotoxins, salmonella
· Training

	Other Nuts

Chestnut

Pecan

Pistachio

Hazelnut

Walnut
	· Product differentiation, value adding

· Climate change, productivity

· Productivity

· Productivity

· Climate change, international competitiveness
	· Variety evaluation, biosecurity

· Climate change, water use efficiency

· Agronomy

· Varieties, agronomy, postharvest

· Climate change, Industry Development



5. Overall investment in Horticultural RD&E
All of the discussion in Chapters 1-4, covering the fruit, vegetable, lifestyle and nut sectors of horticulture, have related to the RD&E investment of the PISC agencies and HAL.

Another major investor in horticultural RD&E is the university sector - particularly through CRCs. In this Section of the Horticulture Framework, the investment through the university sector (including the main CRC (CRC for National Plant Biosecurity) is estimated so that a picture of the overall investment in horticultural RD&E can be developed.

5.1 Investment via the University Sector

 Table 34 lists investment by the university sector in horticultural R&D

Table 34. Investment in horticultural RD&E through Australian universities. 2008/09

	Source
	Fruit
	Vegetables
	Lifestyle
	Nuts
	Total

	
	($'000)
	($'000)
	($'000)
	($'000)
	($'000)

	Investment by universities via ARC Note 1
	$560
	$1,120
	$1,120
	-
	$2,800

	Investment through HAL
	$603
	$2,253
	
	$724
	$3,580

	Investment via CRC
	
	
	
	
	$2,909

	 
	
	
	
	
	$9,289


Note1. ARC investment covers industry, university and ARC contributions
It has not been possible to quantify the direct investment of universities in horticultural R&D. It is likely that their investment in R&D (as distinct from teaching) is largely covered by the above table as the table estimates the main funding sources whereby university R&D investment is made. Note that this table excludes (for example) investment in disciplines such as plant physiology or genetics which may be considered an underpinning science. It is likely that the application of such science in horticulture would be through projects funded by (for example) HAL.
5.2 Total investment in horticultural RD&E

Table 35 compiles the investment by the PISC agencies in each of the four main horticultural sectors and adds the investment from the university sector.

Table 35. Total investment in horticultural RD&E in Australia

	
	Investment in Horticultural RD&E  ($'000)
	

	Crop
	Qld
	NSW
	Vic
	Tas
	SA
	NT
	WA
	CSIRO
	HAL Non-PISC
	Total

	Fruit
	9,387
	6,950
	8,623
	1,249
	2,014
	494
	4,794
	2,375
	18,021
	53,907

	Vegetables
	5,246
	10,156
	7,797
	5,430
	2,455
	248
	4,830
	1,808
	13,773
	51,743

	Lifestyle
	1,493
	380
	0
	0
	0
	242
	171
	0
	5,957
	8,343

	Nuts
	2,715
	1,265
	455
	3
	312
	0
	0
	1,043
	1,516
	7,309

	Universities
	
	
	
	
	
	
	
	
	
	9,289

	Total
	18,841
	18,751
	16,875
	6,682
	4,781
	984
	9,795
	5,226
	39,267
	130,491  


Table 35 shows that in 2008/09 over $130 million was invested in Australian horticultural RD&E. Of this 

· 62% ($82 million) came from investment through the PISC sector. 

· Almost one third (30% or $39 million) came through industry-led (Non-PISC) investment and 

· just over 7% came through the university sector

6. Implementing the Future Framework

6.1 Funding Arrangements

Funding arrangements for Australian horticultural RD&E are complex and are shown in Figure 1, below. 

Horticultural peak industry bodies (PIBs) and HAL determine RD&E investment priorities for individual industries. These are available in individual industry strategic investment plans.
PISC agency RD&E investment priorities are driven by the strategic directions of individual State and Commonwealth governments, which are largely based on creating wealth for their economies but also take into account factors such as RD&E capability and capacity, the existence of market failure, beneficiaries of the research, geographic location of the industry and industry priorities.
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Figure 1: Funding flows for RD&E investment in the horticultural industries
Figure 1 describes four mechanisms by which RD&E programs for horticultural industries may receive funding. These are:
· Direct investment by the PISC agencies 

· Co-investment of the PISC agencies with HAL where HAL is investing industry levy funds matched by Commonwealth funds

· Industry-based Voluntary Contributions (VCs) available for co-investment with HAL and State agencies/CSIRO.

· Other Commonwealth agencies (e.g. ACIAR, RIRDC, DAFF) providing co investment with the State agencies/CSIRO

6.1.1 Direct investment by Research Providers
Under this mechanism, State and Commonwealth research providers strategically determine that there is a strong role of government to invest in particular aspects of particular industries. The agency makes within-agency resources available to achieve the priorities identified. 

6.1.2 Co-investment of Research Providers with HAL’s investment of industry levy funds

Where there is high industry benefit and the investment priorities of the various levy-paying industries align with those of the State agencies/CSIRO, there is opportunity for both parties to invest in a project managed by HAL. This has advantages for both groups:
· For HAL it means a co-investor is identified to leverage industry and matching Commonwealth funds and allow the levy funds to cover a broader scope of work.

· For the State and Commonwealth agencies HAL investment provides industry funds directed towards their priorities and contributes to the retention of RD&E capabilities 

· In general, the outcomes of this work are determined by each industry through their Strategic Plan which identifies investment priorities. As both industry levy funds and research provider resources are used, the outcomes from the project must deliver an industry benefit and also meet State or Commonwealth strategic investment priorities.

This funding arrangement enables each industry dollar invested to be leveraged up to four-fold by Commonwealth and research provider co-investment for research projects.

6.1.3 Co-investment between an industry organisation and HAL and Research Providers [Voluntary Contributions (VCs) - independent of levy funds]
Industry organisations such as packers, marketers and individual farms or groups of farms are able to propose RD&E projects with voluntary funds to HAL for matched funding. These are generally in line with HAL’s stated priorities but may be independent of any particular industry strategic plan and may have a regional focus. As private funds are matched with Commonwealth funds, a “private good” output can be achieved consistent with an “industry good” outcome.

This form of investment is becoming more common as PISC agencies are required to rationalise their core investment.

Increasingly, such projects will also be used to purchase specialist services from State agencies. Where Government agency objectives and the objective of the external co-investor overlap, the Government agency may co-invest in the project.

6.1.4 Co-investment with other Commonwealth (and State) agencies

A good example of this sort of investment is projects managed by the Australian Centre for International Agricultural Research (ACIAR). In such projects, where investment priorities overlap, both the research providers and ACIAR may invest in the project with benefits to both parties similar to co-investment projects with HAL (see Section 5.1.2 above). In this case much of the output from the project is delivered in an overseas country but most projects also include a locally-delivered component, which ensures a direct benefit to Australian industries. 

Similar opportunities exist with other Commonwealth agencies such as DAFF, AusIndustry and the Department of Infrastructure, Transport, Regional Development and Local Government

(DOTAR). The same co-investment situations exist at the State level where particular State agencies (particularly industry development and regional development) have overlapping investment priorities with PISC agencies, making co-investment projects possible.

6.1.5 Improving the funding system 

Developing a new model for RD&E delivery allows the opportunity to address some of the weaknesses in the current system. The issues perceived by the NHRN that could be strengthened going forward include:
· There is sometimes a disconnect or lack of alignment between the development of industry R&D priorities and provider RD&E priorities driven by State Government and agency strategic development plans.
· HAL is often dealing with a number of different RD&E providers on behalf of the same industry which can create significant complexity in development and delivery.

· Difficulty in developing cross industry projects of a significant size.

· Resources for innovation are limited due to the major investment by industries and HAL in Industry Development and industry development.

· Fragmentation of effort limits science capability development by agencies.

6.2 Implementing the Framework

This plan has identified the high level investment priorities for individual PISC agencies in horticultural RD&E. The commitment of the agency in the Major Priority role (“Major Agencies”) includes continued investment in the resources and infrastructure necessary to provide an RD&E capability for that industry nationally in the priority disciplines identified in the Sector Framework. Major agencies have additional, national strategic roles identified below.

The commitment of PISC agencies identified as a Support agency (“Support Agencies”) includes continued resource and infrastructure investment in identified priority disciplines in support of, collaboratively with and complementary to the “Major Agency” for that industry.

6.2.1 The role of the Major Agency

The Major Agency would be responsible to:

· Identify a team to liaise with the PIB, HAL and the Support and Link agencies. Provide a formal linkage (a formal point of contact) for RD&E between provider agencies and horticultural industries

· Develop an annual communications plan for the team including progress reports to the Major Agency, NHRN, Industry PIB and HAL 
· Organise RD&E Symposia as a communication tool with industry and Support Agencies
· Provide strategic leadership for horticultural RD&E consultation, coordination and communication (includes development of collaborative funding applications) - a unifying platform for RD&E delivery 
· In collaboration with Support Agencies, maintain and coordinate horticultural RD&E capability nationally in alignment with the National RD&E Framework
· Sponsor and coordinate RD&E projects, building a portfolio of national collaborative programs based on strategic priorities, gaps in existing programs and opportunities identified by NHRN, industry and HAL. 
Any national RD&E initiatives identified would be promulgated through the NHRN, industry and HAL. 

Where more than one Major Agency has been identified (e.g. carrots in Table 19), the above roles will be shared. Where no Major Agency has been identified (e.g. all the life style industries in Table 25) NHRN will take on a role as a broker of Major Agency services for these industries.  Been identified in Table Contacts for all industries have
Several of the roles identified above are worthy of further discussion.

6.2.1.1 Project generation under the Framework

The following sets out the communications flow and actions sequence for the development of projects for an industry - between a Major Agency and the Support Agencies for that industry.

Table 36. Project development under the Framework

	
	Action
	Comment

	1.
	Current industry strategic plans and agency strategic investment plans available and consulted
	

	2.
	Agency internal project development processes*
	Expectation is that researchers will contact potential collaborators/agency contacts in the development of proposals and in discussion with HAL and industry. If no collaboration results, the discussion should be reflected in the proposal to inform HAL.

	3.
	Agency NHRN members forward project concepts from their agency to other relevant NHRN members and seek feedback
	Project concepts sent to “Major” and “Support” agency reps, who send on to the agency contacts listed in the PISC Framework. A concept might be the project title and an explanatory sentence. This step is effectively to inform of an intended project to ensure that collaborative linkages are captured and proposals combined/linked as appropriate.



	4.
	Discussions and project refinement by research groups and collaborators
	For combined projects, need agreement on who would be principal researcher.



	5.
	Agency feedback to researchers on project and collaborative opportunities


	

	6.
	Submission to HAL 
	NHRN seen as a facilitator of the process rather than another approval step




*projects would normally be developed by “Major” and “Support” agencies - in collaboration where appropriate. In many cases, projects would be under development prior to the release of the industry strategic plans. 

6.2.1.2 Major agency leads interaction with industry 
With the identification of Major Agencies there is an opportunity for a more direct engagement of the Major Agency with the industry and HAL in their planning processes and the development of their R&D investment plans. The Major Agency for each crop would represent the interests of NHRN agencies and provide input to HAL planning processes on agency investment priorities and capabilities. Involvement of Support Agencies would occur as required, coordinated through the Major agencies.

6.2.1.3 Major agency leads coordinated, national programs

Major Agencies would also be the logical first point of contact for HAL to assist with the development of longer-term (five-year), collaborative, national RD&E programs for the industry. The Major Agency’s responsibility would be to coordinate the engagement of their own resources with those of other research providers through the NHRN. 

These coordinated national programs bring a number of benefits, including:

· A coordinated approach to the research area that utilises complementary resources and capabilities of PISC agencies through the NHRN to achieve more integrated research programs and more efficient RD&E investment

· A vehicle for the collaborative (industry, Major Agency and Support Agencies) design and refinement of the program to ensure they are tightly focused 

· Stability of funding for a five year term:

· For industry, the higher likelihood of a strongly positive outcome due to the best team being tightly focused on the issue. High leverage of research levies by co-investment from agencies.

· For agencies, stability of funding to support RD&E capability. Focused, nationally/internationally coordinated programs leading to better strategic outcomes.

Through the NHRN, the Major Agency would lead and coordinate the development of these programs with committed support from other NHRN agencies. 
6.2.2 The Role of the Support Agencies

Support agencies continue to have an important role under the Framework. They

· Will continue to be leaders in particular areas of R&D for an industry. 
· May take a role in R&D just for their state. Support Agencies may simply work in collaboration with a Major agency - conducting a node of research in a national project that fits with the Support agency’s  own agency investment plan

More alternatives are likely to emerge as the Framework is implemented.
6.2.2.1 How does industry address R&D priorities when there is no Major Agency for their industry in their state?

Figure 2, below, addresses this issue.

When an industry group (state or regional) does not have a Major Agency for that industry in their state they can contact the NHRN, the Major Agency for that industry (which will be in another state) or a Support Agency for that industry - which may be in their state or elsewhere.

Any one of these groups can feed the R&D need into the Major Agency which, in turn will feed the issue into the industry R&D planning process. From this , if the industry decides the need has merit, a national or state/regional R&D program can be developed.

6.2.3 Improving Communications and Building Relationships
Relevant NHRN agencies will meet with clusters of horticultural industries (e.g. temperate fruit, tropical fruit, vegetables, lifestyle and nuts) for industry/agency update meetings. Attendees would be senior NHRN agency members and PIB nominees. Meetings will provide an opportunity for the NHRN agencies to be more accessible by inviting industries to table issues - a response to which could be coordinated nationally by the NHRN. 
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Figure 2: Generation of R&D projects in the absence of a Major Agency

6.2.4 Locations for delivery of RD&E

State Departments of Primary Industries have broadly similar facilities and capability for research and Industry Development. Section 7.4 of Appendix 1 identifies locations from which PISC agencies will provide RD&E in the future.
6.2.5 Extension approaches and capabilities for NHRN agencies 

The NHRN agencies acknowledge of the importance of extension and how the focus of much of this Framework is on R&D rather than E. However, each of the NHRN agencies has a commitment to Extension/Industry Development as well as Research and Development. Theses differ between agencies with a new approach being taken by DPIV (see below).

In addition to the extension inputs from NHRN agencies, many horticultural industries are building their own Industry Development infrastructure, using the HAL Industry Development Needs Assessment process described in Section 6.2.6.2 below.
6.2.5.1 Approaches of NHRN agencies to Extension 
Victoria 
In late 2009, DPI Victoria announced a new model for extension delivery. The Horticulture Industry Network (HIN) is an initiative to create working partnerships between DPI and industry to deliver better services to farmers. The HIN includes a grants program that will facilitate co-investment and collaboration between DPI and horticulture associations. Successful grantees will utilise the funding to employ their own Industry Development Officer (IDO) to deliver on industry and region specific issues. Each IDO is employed and managed by the industry associations. DPI will ‘wholesale’ its services to the network participants, currently 14 horticulture industry associations, who in turn engage directly with growers. DPI will use 20 horticultural extension staff across Victoria to focus their activities and delivery of outcomes on water availability and climate change, strategic business development, biosecurity and emergency management, and production innovation. 

Northern Territory

At present the NT is developing an extension strategy that will sit under its overall plan for agribusiness development. The NT takes the definition of extension as “the process of enabling change in individuals, communities and industries involved in the primary industry sector and with natural resource management”. The purpose of extension in NT primary industries is to assist in positive agricultural development by building capacity in industry, to achieve profitable production and environmental sustainability, while maintaining biosecurity protection. The approach that the NT takes to achieve this is either by stand alone extension projects, extension as part of research or biosecurity programs on on-going information provision through a number of different media. Management of extension projects is consistent with the NT Department of Resources project management system. Partnerships in extension with industry associations, consultants and agribusiness are an integral part of the NT extension effort. Approaches to evaluate the extension effort will form part of the new NT Extension strategy. 

Tasmania
The Vegetable Centre and the Perennial Horticulture Centre, both of the Tasmanian Institute of Agricultural Research (TAIR: a joint venture of the University of Tasmania and the Department of Primary Industries, Parks, Water and Environment), provide D&E services to industry. Provision of services, through dedicated D&E staff, using a range of delivery strategies and technologies, is embedded in the strategic plans of TIAR and the Centres. The Centres work in partnership with industry bodies, agricultural service companies, Government Departments and other Government and semi – Government bodies such as Natural Resource Management groups, to deliver D&E services to industry.  TIAR is currently undertaking a thorough review of the “what, why and how” of D&E in order to develop a model that most effectively delivers to industry. 

CSIRO
CSIRO traditionally extends the results of its research through a range of media. The overall communication objective is to position CSIRO with the best possible prospects of support for its work by providing key stakeholders and the general public with an accurate, up-to-date and objective assessment of the organisation’s research achievements, diversity, capabilities, and the economic, social and environmental values and benefits flowing from its work. The range of media used include press releases and interviews, articles in industry magazines and newsletters, CSIRO web site, fact sheets, events (field days, conferences), business unit newsletters and other publications, answering queries from the public, media monitoring and new media, including podcasting and video-casting.

Western Australia
The Department of Agriculture and Food WA (DAFWA) has ‘Development Officers’ (DO’s) who are responsible for industry economic development.  The DO and Research Officer functions are often blurred in an environment with a heavy emphasis on applied field research. 

The role of a DO varies between sectors of industry.  In some sectors the role has a greater emphasis on group extension with support for nationally coordinated programmes, on farm demonstration of research outcomes from national projects with local verification of results, nationally coordinated workshops, seminars, conferences and newsletters, as well as new variety introduction and evaluation.  

The other approach that is more common in vegetables (where there are many more crops and hence more research gaps and weaker national coordination at the individual crop level), is for extension to be an integral part of regional industry funded (HAL) R&D projects.  The primary emphasis in this model is on ‘on-farm’ and research station trials and demonstration plots backed up by field days and workshops.  IDO’s employed by an industry body collaborate to provide the connection to a wider industry audience through mass media communications and field walk coordination.  

Most industries have elements of these two approaches but the emphasis is different dependent on national coordination and portability of results between states.

South Australia

SARDI undertakes extension of research outputs to State and National industry groups under individual projects generally by the research scientist(s) undertaking the research program.  These programs and activities are as agreed under the research funding contracts negotiated with the funding organisation and generally take the form of workshops, seminars, group training session and field based group activities.  SARDI scientists having developed expertise in specific crops and disciplines through research programs remain active technical resource personnel for both the research community and industry after completion of the project.

Specific and targeted extension programs are undertaken by Rural Solutions SA (a Division of PIRSA) on a full cost recovery basis.  Their extension programs are usually not directly linked to SARDI research activities and will use technical resources from a wide range of local, national and international sources.  

Private consultants and the agriculture service industries are an important source of information for horticulturists in SA.  Research outcomes and technical information is extended to this group via both individual contact with researchers and group programs at the request of either the industry generally or the service organisation.
Queensland

The Queensland Government approach to extension in horticulture is to use a mix of resources for information provision and practice change.  This model relies on private consultants, agribusiness employees, industry IDO's and departmental extension staff.  Departmental staff are focused on a limited number of crops, as few as one, and are encouraged to take up large projects, to integrate development research and extension across disciplines.  Extension staff often have the people skills to negotiate with industry, funders and fellow employees in bringing together these complex projects.  Only the major crops have dedicated extension staff.

New South Wales

NSW Industry and Investment has 32 extension horticulturists across NSW specialising in regional industries. Extension horticulturists work closely with research programs to identify and extend relevant research findings through a range of appropriate media including provision of workshops, and formal education and training sessions, web based Primefacts and Agfacts, articles in industry journals and magazines, industry newsletters, field days and demonstration sites. NSW I&I has five industry leaders who provide a tight linkage between research and extension in the field. Extension staff are developing expertise in newer technologies including DVDs, free running audio powerpoint,  podcasts etc.   Information is sourced from national and international collaborators to keep producers aware of international trends. Extension staff also work closely with local industry groups to provide industry development support and assist grower groups in meeting production and financial targets using participatory approaches to help ensure long term viability of growers in financial, environmental and social facets. They also provide information for grass roots biosecurity responses by creating awareness of on farm biosecurity strategies, facilitate incident detection and reporting and provide links to National and State biosecurity networks. Extension staff provide a valuable link between industry and the government enabling improved access and dialogue between both groups as well as underpinning NSW emergency preparedness and response. 
6.2.5.2 Industry Development within Horticulture Australia Limited.
Industry development within HAL is defined as ‘The process of informing and empowering those in horticulture to make better business decisions’. It encompasses all activities undertaken with the intention of achieving adoption of R&D. It is HAL’s aim, by 2011, to ensure that each of its member industries benefit from adopting a strategic approach to industry development. This will be achieved by ensuring every member undertakes a HAL Industry Development Needs Assessment resulting in activities that are accountable and measurable and reflect rural industry best practice.

The Industry Development Needs Assessment is a comprehensive nine step process to determine the best, most efficient way of delivering industry development within an industry. Each step has a series of guidelines and tools. The time needed and level of complexity of the assessment is largely determined by the size of the industry.  Each industry, however, is required to ensure the participation of key industry members who, collectively, have a mix of industry knowledge, experience, strategic thinking and ability to provide different perspectives.  
Through this process individual industries will determine and tailor their own mix of industry development strategies in the areas of information, consultation, facilitation, training and technology adoption. An overarching goal is to have more across-industry initiatives and whole-of-value chain approaches while ensuring the ongoing professional development within industries through career and leadership development and maintaining science-based expertise.

6.2.6 Role of the NHRN 
The NHRN will continue to play a central role in the proposed Framework. This role can be summarised as follows; 

· Initiate reviews of the progress and effectiveness of the Horticulture RD&E Framework in deliver RD&E outcomes for the horticultural industries
· Respond to any gaps/weaknesses that emerge to ensure industry R,D&E needs continue to be adequately met. This includes initiating processes to account for changed future capabilities of PISC agencies. 
· With the relevant industry peak bodies, oversee the progress and delivery of Coordinated National Programs (see 6.2.3 above).
NHRN’s existing roles, which are listed below, would continue. They include; 
· Identify relevant and step change areas that are a priority for innovative horticultural research and development 
· Work with HAL and other agencies with a horticulture focus (eg. GWRDC, RIRDC, and ACIAR) and their supporting industries in the prioritisation and development of projects that enable delivery and adoption of research 
· Support the development of strategic plans for each of the areas of technical expertise relevant to the NHRN agencies 
· Maintain and build Australia’s combined RD&E capability and resources in horticulture. 
· Continue development of shared international contacts for horticultural R&D and the development of staff 
· Agree to co-invest in collaborative cross agency and cross industry projects by matching staff and resources to projects 

· Extend services to R&D funding agencies for peer review of proposals

· Link and participate in network groups to maximise impact of RD&E. 
An example of the NHRN carrying out these roles is with the Mechanisation, Automation, Robotics and Remote Sensing (MARRS) project. Recognising that Australia’s most competitive horticultural industries  such as almonds, olive oil and wine grapes, rely largely on mechanisation to reduce production costs and so improve the value proposition Australia can offer (where value = quality/price), NHRN has worked with HAL to establish a major R&D program in the MARRS area for wider application across selected horticultural crops. The first stage of this, currently underway, is a scoping study to review the use of MARRS-type technologies with potential for horticulture, identify R&D programs that will bring the greatest rewards and to develop a business case that demonstrates the benefits and costs arising from an increase in R&D investment in this field for Australian horticultural industries.
6.3 Communication and stakeholder engagement 

The key stakeholders related to this Framework are

· Australian horticultural industries

· PISC agencies
· University sector

· HAL

HAL, the PISC agencies and the university sector have each played a major role in development of this Framework and have been briefed on its contents. The consultation process with industries related to this draft Framework is as follows;
· Brief HAL’s Industry Services staff on the plan and associated issues

· Distribution of the draft plan to each industry PIB and IAC for consultation
· Direct contact (telephone) with each industry providing clarification on any issues and seeking overall reaction to the document

· Industry consultation. Based on the responses obtained in the phone calls determine if presentation of the draft framework and discussion with industries or aligned groups of industries are required.

· Presentation of the Framework to the HAL Industries Forum in mid November 2009.

· Opportunity for industries to meet with the NHRN in the day(s) following the Forum to discuss further issues.

· Revision of the plan taking into account the issues raised.

Concurrent consultation with the HAL Board and executives of the PISC agencies (or appropriate Boards) to seek their endorsement will be followed by presentation to the PISC RD&E Subcommittee, PISC and PIMC early in 2010.
6.4 Arrangements needed for implementation of this Framework
The draft Framework has been developed jointly by NHRN agencies in consultation with HAL and horticulture PIBs. During this process, Agencies have nominated to the role each will take in the delivery of RD&E for horticulture industries in Australia. In endorsement of the plan, these Agencies will confirm their commitments to the Framework. 

After the consultation process and once endorsed by PIBs, the Framework can move to full national implementation. 

Given that the NHRN is an existing entity and will be central to driving the Framework, no additional resources are required to implement the Framework.
6.5. Implementation of the Framework - Implications for Industries
An integral part of the industry consultation related to the Framework will be to discuss its implications for the industries involved. The main implications for industry relate to: 

· Acknowledgement of the Major Agency identified for the industry and agreement to the Major Agency taking on the roles described above. This includes developing mechanisms by which Major Agencies will interact with PIBs in strategic planning processes
· Acknowledgement of Support and Link agencies for the industry and their roles as identified in this Framework

· Recognition of the medium to long-term changes in RD&E delivery that will evolve from this Framework. The most significant impact will come from changes related to the Major Agency leading a national team of RD&E providers for the industry. There may also be impacts on regional outcome delivery

· The RD&E future directions identified in the Framework

Discussions of these factors may lead to some agreed amendments to this Framework, but after this consultation process it is expected that the Major Agency will be empowered, by industry, HAL and NHRN member agencies, to facilitate and coordination of RD&E for that industry nationally and to work with the industry on planning and implementation of national RD&E activities.

This empowered, collaborative relationship between the Major Agency, NHRN, the industry peak body and HAL will be particularly valuable for the efficient and effective management of industry emergencies such as exotic pest and disease incursions.

6.6 Agency Contacts by crop

Section 7.5 of Appendix 1 below, lists agency contacts for the Major Priority, Support and Link agencies for most horticultural crops.
7. Appendices

7.1 Industry Plan Preparation 

Plans were prepared for the following industries by multi-agency teams lead by national RD&E leaders as listed below.

	Industry
	Plan preparation team led by

	Pome Fruit
	Mr David Williams, DPI Vic

	Stone Fruit / Cherries
	Mr Michael Rettke, SARDI

	Berries
	Dr Chris Menzel, DEEDI

	Citrus
	Dr Michael Treeby, DIINSW/SARDI

	Table Grapes
	Mr Keith Leamon, DPI Vic

	Dried Grapes
	Mr Peter Clingeleffer, CSIRO

	Avocado
	Mr Simon Newett, DEEDI

	Pineapple
	Dr Garth Sanewski, DEEDI

	Mango
	Mr Bob Williams, NT

	Banana
	Mr Stewart Lindsay, DEEDI

	Other tropical crops
	Mr Yan Diczbalis, DEEDI

	Leafy Vegetables - lettuce, celery, leafy Asian
	Dr Sandra McDougal DII NSW

	Brassica Vegetables
	Dr Ian Porter. DPI Vic

	Cucurbit Vegetables and melons
	Dr Gerard Kelly, DII NSW

	Tomato, Capsicum, 
	Mr Shane Dullahide, DEEDI

	Sweet corn, Beans, Peas, Asparagus,
	Mr Peter Deuter, DEEDI

	Fresh Potatoes
	Mr Tony Slater, DPI Vic

	Processing Potatoes
	Dr Iain Kirkwood, TIAR

	Carrots, Onions, sweet potatoes
	Dr Alan McKay, DAFWA

	Mushrooms
	Mr Greg Seymour, AMGA

	Protected Cropping
	Mr Len Tesoriero

	Nursery
	Mr Shane Holborn, DEEDI

	Turf
	Mr Alan Duff, DEEDI

	Exotic Floriculture
	Mr Shane Holborn, DEEDI

	Macadamia
	Mr Paul O’Hare, DEEDI

	Almonds
	Mr Ben Brown, ABA

	Other nuts
	NHRN


7.2 Plan Reviews - Discipline Groups

After the base plans were prepared they were reviewed by each of 11 Discipline Groups made up of specialist scientists from across all NHRN agencies. These Discipline Groups assessed the content of each plan for their particular discipline and edited the plans accordingly. The Discipline Groups and their leaders are listed below.

	Discipline
	Team Leader

	Integrated Pest and Disease management
	Dr Trevor Wicks and Dr Greg Baker, SARDI

	Soil Health
	Dr Ian Porter, DPIVic

	Pre-Breeding
	Dr Kevin Smith, DPIVIc

	Breeding and Evaluation
	Mr Roger Broadley, DEEDI

	Post Harvest and Supply Chain
	Dr Jenny Ekman, NSWDPI

	Irrigation Technology
	Dr Rowan Prince and Mr Allan McKay, DAFWA

	Mechanisation, Robotics and Remote Sensing
	Dr Jay Katupitiya, ARC Centre, Sydney

	Industry Development
	Mr Murray Spicer, NSWDPI

	Agronomy, Physiology
	Dr Russ Stephenson, DEEDI

	Market Access, Bio-security and Diagnostics
	Ms Jane Moran, DPIVic

	Climate Change
	Dr Steve Crimp, CSIRO


7.3 HAL investment Portfolios and the Disciplines they cover

	Investment area
	Disciplines covered

	Plant Health
	Crop protection covering plant pathology and entomology. Integrated Pest Management (IPM). Plant physiology and plant nutrition.

	Crop Production
	General orchard and field crop management including planting design (e.g. orchard layout, intensification, trellis design, planting configuration and density), crop rotation and pollination management. Production systems including protected cropping (e.g. greenhouses, glasshouses, polytunnels and under protective netting).

	Environment
	Sustainable practices, irrigation and water use efficiency, soil health and protection and natural resource management. Climate change and climate variability mitigation and adaptation. 

	Post Harvest
	Handling, cooling, cleaning, sorting, packing, storing, transportation and logistics. Postharvest physiological disorders (e.g. rot and decay) and treatment. Food processing and waste management including bioactive extraction. 

	Breeding and Biotechnology
	New cultivars and rootstocks, includes traditional breeding, quantitative genetics and use of molecular markers, germplasm introduction, maintenance and preservation, molecular diagnostics, genetic modification, biosensors, use of plants for production of vaccines, human therapeutic proteins and pharmaceuticals.

	Market Access
	Protection from pest incursion via planning, awareness, detection and diagnostic tools. Import risk analysis and market access pest and disease disinfestation R&D for addressing sanitary and phytosanitary (SPS) requirements relating to intrastate and international trade.

	Industry Development/Extension
	Industry skills development, knowledge dissemination, capacity building, professional development and ‘practice change’.  

	Product Integrity
	Quality, food safety and environmental assurance systems. Food safety issue awareness and preparedness resources, development of product standards and specifications. Supply chain issues including product identification and traceability, Price Look Up codes, food chain counter-terrorism, country of origin labeling, packaging, 

	Human Health
	Impact of food on human health from the presence and role of individual bioactive compounds to the impact of overall diet profiles.

	Market Development
	Market and consumer intelligence and research.

	Emerging Technologies
	Laboratory tools and systems (e.g. biochemical testing, engineering, extraction and sensory research). Information technology systems. Computerised on-farm and off-farm systems. Mechanisation, automation and robotics both on-farm, in the packhouse or processing facility. Crop sensors, precision agriculture, radio frequency identification (RFID) and bar-coding devices, hand-held electronic devices, near-infra-red (NIR) applications, X-ray, geographical positioning systems (GPS) and geographic information systems (GIS).  Artificial growing media, wetting agents, biodegradable polymers, novel chemical products and nanotechnology applications and new energy products. Waste management. 


7.4 PISC Agency research stations and laboratories
Table 37.  PISC agency research stations and laboratories with current RD&E capability

	State
	RD&E Facility
	Industry 
	HAL Portfolio

	NSW
	Elizabeth Macarthur Agricultural Institute, Camden
	Citrus, Protected Cropping, Vegetables
	Plant Health, Biotechnology, Extension, Environment

	
	Orange Agricultural Institute
	Pomefruit, Stonefruit, Citrus, Cherries
	Plant Health, Extension, (National insect and pathogen collections)

	
	Yanco Agricultural Institute
	Field Vegetables, Citrus
	Plant Health, Environment, Crop Production, Extension

	
	NSW Centre for Tropical Horticulture, Alstonville
	Macadamia, Berries, Bananas
	Crop Production, Plant Health, Environment, Extension

	
	Gosford Primary Industries Centre
	Citrus, Cherries, Protected Production, Stonefruit
	Post Harvest, Market Access, Plant Health, Crop Production, Extension

	
	Dareton Agricultural Research and Advisory Station
	Citrus, Field Vegetables
	Crop Production, Environment, Plant Health, Breeding and Biotechnology (evaluation), Extension              Market Development

	
	Wagga Wagga Agricultural Institute
	Citrus, Table Grapes
	Market Access, Plant Health

	
	Hawkesbury District Office, Richmond
	Field Vegetables, Protected Cropping
	Environment, Crop Production, Extension, Emerging Technologies

	
	Sydney Markets
	Vegetable, Fruit
	Market Access, Product Integrity, Extension

	
	Bathurst Primary Industries Centre
	Pome fruit, Field Vegetables
	Crop Production, Extension

	
	Young, Tumut and Coffs Harbour  District Office
	Cherries, Pome fruit,  Stone fruit
	Extension

	Qld
	Maroochy Horticultural Research Station
	Citrus, Avocado, Strawberries, Pineapple, Custard Apples, Macadamia, Low Chill Stonefruit
	Biosecurity and market access, Breeding and biotechnology, Crop production, Plant Health, Post Harvest

	
	Bundaberg Research Station
	Mango, Avocado, Citrus, Macadamia, Capsicum, Tomatoes, Sweet corn, Eggfruit, Sweetpotato
	Breeding and biotechnology, Post Harvest, Plant Health Product Integrity, Environment, Emerging technologies Crop production, Industry development/ extension

	
	Bowen Centre for Dry Tropics Agriculture
	Tomatoes, Capsicum, Cucurbits, Sweet corn, Eggfruit
	Emerging technologies (biodegradable mulch), Plant Health, Market Access, Breeding, Crop Production, Environment

	Qld
	Redlands Horticultural research Station
	Turf, nursery, cut flowers, berries
	Breeding and biotechnology, plant health, environment, crop production, industry development

	
	Gatton Research Station
	Tomato, capsicum, sweet corn, sweet potato, Brassica vegetables, leafy vegetables
	Breeding and biotechnology, plant health, crop production, industry development, environment (climate change)

	
	Applethorpe Research Station
	Apples, table grapes, wine grapes, stone fruit, vegetables (extension only)
	Breeding and biotechnology, crop production, industry development

	
	Eco-Sciences Precinct,  Brisbane
	All fruit and vegetable industries, lifestyle industries and nut industries
	Plant Health, breeding and biotechnology, market access

	
	Health and Food Sciences Precinct, Brisbane
	All fruit and vegetable industries, lifestyle industries and nut industries
	Food technology and consumer research

	
	Ayr Research Station
	Mango, Cucurbits, Eggfruit
	Plant Health, Crop Production, Industry development/ extension

	
	South Johnstone Research Station
	Bananas, Papaya, New emerging tropical industries
	Crop Production, Plant Health, Emerging Technology, Breeding and Biotechnology, Environment

	
	Cairns District Office
	Any priority crops requiring market access research
	Biosecurity and market access, Post Harvest, Product Integrity.

	
	Mareeba Centre for Tropical Agriculture, Walkamin Research Station 
	Mango, Avocado, Lychee, Papaya, Banana, Cucurbits
	Emerging technology, Breeding & biotechnology, Plant Health, Crop Production, Biosecurity, Industry development/ extension

	Vic
	DPI Knoxfield 

(will relocate to Centre for Biosciences - AgriBio at La Trobe University by end 2011)
	Pome, Stone, Grapes, Vegetables, Potatoes, Berries, Almonds
	Plant Health,Breeding and Biotechnology, Post Harvest,  Environment, Market Access, Human Health, Extension

	
	DPI Tatura
	Pome, Stone, Almonds
	Plant Health, Breeding and Biotechnology, Environment, Extension

	
	DPI Frankston

(will relocate to Centre for Biosciences - AgriBio at La Trobe University by end 2011)
	Pome
	Plant Health

	
	DPI Rutherglen
	Pome, Grapes
	Plant Health, Extension

	
	DPI Mildura
	Grapes, Vegetables, Almonds
	Plant Health, Environment, Extension

	
	DPI Bundoora (will relocate to Centre for Biosciences - AgriBio at La Trobe University by end 2011)
	Berries
	Breeding and Biotechnology

	
	DPI Bairnsdale
	Vegetables
	Extension

	
	DPI Bendigo
	Pome, Grapes
	Extension 

	
	DPI Woori Yallock
	Pome, Grapes
	Extension

	
	DPI Ballarat
	Potatoes
	Extension

	SA
	Loxton
	Stone, Citrus
	Plant Health, Breeding and Biotechnology

	
	Lenswood
	Cherries, Pome, Vegetables
	Plant Health, Breeding and Biotechnology

	SA
	SA Food Centre, Regency Park
	Stone
	Post Harvest, Product Integrity

	
	Plant Research Centre, Urrbrae
	Vegetables, Potatoes, Citrus
	Plant Health, Market Access, Crop Production

	NT
	Berrimah Agricultural Research Centre (Darwin)
	Tropical Fruit, Mango, Passionfruit, Ornamentals
	Plant Health, Post Harvest, Breeding and Biotechnology, Market Access, Industry Development / Extension; Product Integrity. 

	
	Katherine Research Station
	Tropical Fruit, , Mango, Citrus
	Plant Health, Environment, Breeding and Biotechnology; Industry Development / Extension.

	
	Arid Zone Research Institute (Alice Springs)
	Dates, Citrus, Bush Foods
	Plant health; Environment; Post Harvest; Breeding and biotechnology; Industry Development / Extension; Crop Production

	
	Ti Tree Research Farm (Central Australia)
	Table Grapes, Citrus, Mango, Vegetable
	Breeding

	
	Coastal Plains Research Farm (Darwin Rural)
	Tropical Fruits; Vegetables; Banana; Mango
	Breeding; Post harvest; crop production

	CSIRO
	Merbein (until 2011-12) (Division of Plant Industry)
	Citrus, table grapes, dried grapes
	Breeding and Biotechnology

	
	Brisbane 
(Division of Plant Industry)
	Macadamia
	Postharvest

	
	Brisbane/Canberra (Division of Entomology)
	Vegetables general, Fruit general
	Plant Health (IPM)

	
	Werribee/Adelaide (Division of Food and Nutritional Sciences)
	Vegetables general, Fruit general
	Postharvest, Human Health

	Tas
	Grove Research Station
	Apple, Cherry, Blueberry
	Plant health, Crop production, Environment, Industry Development/extension

	
	Tamar Ridge Estate Micro-winery facility
	Wine making
	Crop production, Product integrity, Industry development/extension

	
	University of Tasmania Horticulture Research Centre
	Wine making, Undergraduate teaching, Temperate Vegetables 
	Crop production, Product integrity, Industry development/extension, Environment, Plant health, Post harvest, Emerging technologies

	
	New Town Research Laboratories
	Apple, Cherry, Viticulture, Berries, Nuts (mostly walnuts), Temperate Vegetables, potatoes
	Plant health, Crop production, Environment, Post harvest

Industry development/extension                            Breeding & Biotechnology

	TAS (cont)
	University of Tasmania Horticulture, Viticulture and Oenology Laboratories
	Apple, Cherry, Viticulture and Oenology, Extractive crops, (essential oils) Temperate Vegetables
	Plant health, Crop production, Emerging technologies, Environment, Post harvest, Emerging technologies, Industry development/extension

	
	Forthside Vegetable Research Facility
	Temperate Vegetables – especially brassicas, potatoes, beans, peas, new and emerging vegetable crops, Poppies
	Crop Production, Emerging Technology, Breeding & Biotechnology, Environment, Plant Health, Industry Development/Extension

	
	Cuthbertson Laboratories, Burnie and Stony Rise Government Centre
	Temperate Vegetables, Poppies, Pyrethrum
	Crop Production, Emerging Technology, Breeding & Biotechnology, Environment, Plant Health, Market development, Industry Development/Extension

	
	Cressey Research Station
	Potatoes
	Crop Production, Environment

	
	University of Tasmania Horticulture Research Centre
	Temperate Vegetables Undergraduate teaching
	Crop production, Product integrity, Environment, Industry development/extension

	
	TIAR Food Safety Centre, Sandy Bay Campus, Uni of Tasmania
	Temperate Vegetables
	Product Integrity, Post harvest, Emerging technologies

	WA
	Frank Wise Institute of Tropical Agriculture Kununurra
	Mango, Cucurbits, Citrus
	Breeding and biotechnology, Crop Production, Plant Health, Environment

	
	Gascoyne Research Station Carnarvon
	Bananas, Tropical Fruits, Vegetables, Citrus
	Crop production, Plant Health, Extension

	
	Medina Intensive Industries Research Station Perth
	Vegetables
	Crop production, Plant Health, Environment

	
	Manjimup Horticultural Research Institute Manjimup
	Pomefruit, Stonefruit, Vegetables
	Breeding and biotechnology, Crop Production, Extension


Vocational Training and Education. DAFWA, I&I NSW, SARDI, TIAR and DPIV are all Registered Training Providers which provide short course vocational training to the vegetable industries.

7.5 Contacts for PISC Agencies - by crop
Table 38. Major Priority, Support and Link agency contacts by crop

	Fruit Sector

	Industry
	Major Priority
	Support
	Link

	Pome
	Vic: David Williams

david.williams@dpi.vic.gov.au
	NSW: Shane Hetherington

shane.hetherington@industry.nsw.gov.au
Qld: Simon Middleton simon.middleton@deedi.qld.gov.au
Tas: Dugald Close

Dugald.Close@utas.edu.au
WA: Tony Portman

tony.portman@agric.wa.gov.au
	

	Stone 
	Vic: David Williams

david.williams@dpi.vic.gov.au

	Qld: Bruce Topp

Bruce.topp@deedi.qld.gov.au
SA: Michael Rettke

Michael.Rettke@sa.gov.au 
NSW: Shane Hetherington

shane.hetherington@industry.nsw.gov.au
WA: Tony Portman

tony.portman@agric.wa.gov.au
	Tas: Dugald Close

Dugald.Close@utas.edu.au


	Cherry
	Tas: Dugald Close

Dugald.Close@utas.edu.au

	SA: Darren Graetz

Darren.Greatz@sa.gov.au
NSW: Shane Hetherington

shane.hetherington@industry.nsw.gov.au
	Vic: Euan Laird

Euan.laird@dpi.vic.gov.au

	Berry
	Qld: Chris Menzel

Chris.menzel@deedi.qld.gov.au
	NSW: Mark Hickey mark.hickey@industry.nsw.gov.au
Tas: Dugald Close

Dugald.Close@utas.edu.au
Vic: Jane Moran

jane.moran@dpi.vic.gov.au 

WA: Dennis Phillips

dennis.phillips@agric.wa.gov.au
	

	Citrus
	NSW: Michael Treeby michael.treeby@industry.nsw.gov.au
Sandra Hardy sandra.hardy@industry.nsw.gov.au
	Qld: Andrew Miles andrew.miles@deedi.qld.gov.au
SA: Peter Taverner

Peter.Taverner@sa.gov.au
CSIRO: Steve Sykes

steve.sykes@csiro.au
NT: Mark Hoult

Mark.hoult@nt.gov.au
WA: Nathan Hancock

nathan.hancock@agric.wa.gov.au
	Vic: Keith Leamon

keith.leamon@dpi.vic.gov.au


	Table Grape
	WA: Colin Gordon

colin.gordon@agric.wa.gov.au

	CSIRO: Peter Clingeleffer

Peter.Clingeleffer@csiro.au
QLD: David Oag david.oag@deedi.qld.gov.au
Vic: Keith Leamon

keith.leamon@dpi.vic.gov.au
NSW: Murray Spicer murray.spicer@industry.nsw.gov.au
	NT: Raghu Sathyamurthy

Raghu.sathyamurthy@nt.gov.au

	Dried Vine Fruit
	Vic: Keith Leamon

keith.leamon@dpi.vic.gov.au
	CSIRO: Peter Clingeleffer

Peter.Clingeleffer@csiro.au
	NSW: Murray Spicer murray.spicer@industry.nsw.gov.au

	Avocado
	Qld: Simon Newett

Simon.newett@deedi.qld.gov.au
	NSW: Mark Hickey mark.hickey@industry.nsw.gov.au
WA: Alec McCarthy

alec.mccarthy@agric.wa.gov.au
	Vic: Keith Leamon

keith.leamon@dpi.vic.gov.au

	Pineapple 
	Qld: Garth Sanewski

Garth.sanewski@deedi.qld.gov.au
	
	

	Mango
	Qld: Irene Kernot

Irene.kernot@deedi.qld.gov.au
	NT: Bob Williams

bob-c.williams@nt.gov.au
WA: Peter Johnson

peter.johnson@agric.wa.gov.au

	NSW: Mark Hickey mark.hickey@industry.nsw.gov.au

	Banana
	Qld: Stewart Lindsay

Stewart.lindsay@deedi.qld.gov.au
	NT: Andrew Daly

Andrew.daly@nt.gov.au
NSW: Mark Hickey mark.hickey@industry.nsw.gov.au
WA: Chris Schelfhout

chris.schelfhout@agric.wa.gov.au

	

	Other Tropical Fruits
	Qld: Yan Diczbalis

Yan.diczbalis@deedi.qld.gov.au
	NT: Mark Traynor

Mark.traynor@nt.gov.au

	NSW: Mark Hickey mark.hickey@industry.nsw.gov.au
WA: Peter Johnson

peter.johnson@agric.wa.gov.au


	Vegetable Sector

	Industry
	Major Priority
	Support
	Link

	Lettuce, Celery, Leafy Asian
	NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au

	WA: Aileen Reid

aileen.reid@agric.wa.gov.au
SA: Trevor Wicks

Trevor.Wicks@sa.gov.au
Vic: Ian Porter

ian.j.porter@dpi.vic.gov.au
Qld: David Carey

david.carey@deedi.qld.gov.au
	TAS: Colin Birch

Colin.birch@utas.edu.au

	Brassica
	Vic: Ian Porter

ian.j.porter@dpi.vic.gov.au
Bruce Tomkins

Bruce.tomkins@dpi.vic.gov.au
	NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au SA: Greg Baker

Greg.Baker@sa.gov.au
WA: Rachel Lancaster

rachel.lancaster@agric.wa.gov.au
TAS: Colin Birch

Colin.birch@utas.edu.au
	Qld: David Carey

david.carey@deedi.qld.gov.au

	Cucurbits incl. melons
	SA: Barbara Hall

Barbara.Hall@sa.gov.au

	NT: Helen Foster

Helen.foster@nt.gov.au
 WA: Chris Schelfhout

chris.schelfhout@agric.wa.gov.au
NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au
Qld: Elio Jovicich

elio.jovicich@deedi.qld.gov.au
CSIRO: Gary Fit

Gary.fit@csiro.au
	

	Tomato, Capsicum 
	Qld: Des McGrath
desmond.mcgrath@deedi.qld.gov.au

	NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au WA: Aileen Reid

aileen.reid@agric.wa.gov.au 
CSIRO: Gary Fit

Gary.fit@csiro.au
	Vic: Bruce Tomkins

bruce.tomkins@dpi.vic.gov.au
TAS: Colin Birch

Colin.birch@utas.edu.au

	Sweet Corn
	Qld: Craig Henderson

craig.henderson@deedi.qld.gov.au
	NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au
	WA: Rachel Lancaster

rachel.lancaster@agric.wa.gov.au

	Asparagus
	NHRN*
	
	Vic: Bruce Tomkins

bruce.tomkins@dpi.vic.gov.au
NT: Raghu Sathyamurtha

Raghu.sathyamurthy@nt.gov.au
NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au

	Beans
	
	NT: Barry Conde

Barry.conde@nt.gov.au
NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au
	TAS: Colin Birch

Colin.birch@utas.edu.au


	Peas
	
	TAS: Colin Birch

Colin.birch@utas.edu.au
	

	Fresh Potato
	Vic: Tony Slater

tony.slater@dpi.vic.gov.au
Dr Jacky Edwards

jacky.edwards@dpi.vic.gov.au
	NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au
SA: Kathy Ophelkeller

Kathy.Ophelkeller@sa.gov.au
WA: Peter Dawson

peter.dawson@agric.wa.gov.au

	Qld: Stephen Harper stephen.harper@deedi.qld.gov.au
TAS: Colin Birch

Colin.birch@utas.edu.au

	Processing Potato
	Vic: Tony Slater

tony.slater@dpi.vic.gov.au
Dr Jacky Edwards

jacky.edwards@dpi.vic.gov.au
	SA:  Kathy Ophelkeller

Kathy.Ophelkeller@sa.gov.au
NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au
TAS: Colin Birch

Colin.birch@utas.edu.au
	WA: Peter Dawson

peter.dawson@agric.wa.gov.au

	Carrots 
	WA: Allan McKay

allan.mckay@agric.wa.gov.au
SA: Barbara Hall

Barbara.Hall@sa.gov.au
	Vic: Bruce Tomkins

bruce.tomkins@dpi.vic.gov.au
NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au
TAS: Colin Birch

Colin.birch@utas.edu.au
	

	Onions, leeks
	SA: Barbara Hall

Barbara.Hall@sa.gov.au
	TAS: Colin Birch

Colin.birch@utas.edu.au
Vic: Bruce Tomkins

bruce.tomkins@dpi.vic.gov.au
NSW: Sandra McDougall sandra.mcdougall@industry.nsw.gov.au
	Qld: Clinton McGrath Clinton.mcgrath@deedi.qld.gov.au
NT: Stuart Smith

Stuart.Smith@nt.gov.au


	Sweet Potato
	Qld: Russell McCrystall russell.mccrystall@deedi.qld.gov.au
	
	

	Protected Cropping
	NSW: Len Tesoriero len.tesoriero@industry.nsw.gov.au
	SA: Barbara Hall

barbara.hall@sa.gov.au
	NT: Stuart Smith

Stuart.Smith@nt.gov.au
Qld: Elio Jovicich

elio.jovicich@deedi.qld.gov.au 

TAS: Colin Birch

Colin.birch@utas.edu.au

	Mushroom
	NHRN*


	
	


	Lifestyle Sector

	Industry
	Major Priority
	Support
	Link

	Nursery and Garden
	
	Qld: Shane Holborn

Shane.holborn@deedi.qld.gov.au
NT: Megan Connelly

Megan.connelly@nt.gov.au
NSW: Bettina Golnow bettina.gollnow@industry.nsw.gov.au 
	WA: Kevin Seaton

kevin.seaton@agric.wa.gov.au

	Turf
	
	Qld: Matt Roche
matt.roche@deedi.qld.gov.au
 NSW: Bettina Golnow bettina.gollnow@industry.nsw.gov.au 

WA: Peter O’Malley

peter.omalley@agric.wa.gov.au
	WA: Peter O’Malley

peter.omalley@agric.wa.gov.au

	Exotic Flowers
	
	Qld: Shane Holborn

Shane.holborn@deedi.qld.gov.au 

NT: Doris Marcsik

Doris.marcsik@nt.gov.au
NSW: Bettina Golnow bettina.gollnow@industry.nsw.gov.au
	WA: Kevin Seaton

kevin.seaton@agric.wa.gov.au


	Nut Sector

	Industry
	Major Priority
	Support
	Link

	Macadamia
	Qld: Paul O’Hare

Paul.O'Hare@deedi.qld.gov.au

NSW: Mark Hickey mark.hickey@industry.nsw.gov.au
	CSIRO: Cameron McConchie 

Cameron.mcconchie@csiro.au

	

	Almond
	Vic: Mark Downey

mark.downey@dpi.vic.gov.au 

Euan Laird

Euan.laird@dpi.vic.gov.au
	SA: Jim Cox

Jim.Cox@sa.gov.au 

WA: Dick Taylor

richard.taylor@agric.wa.gov.au

	WA: Dick Taylor
richard.taylor@agric.wa.gov.au
NSW: Michael Treeby
michael.treeby@industry.nsw.gov.au


	Other nuts
	TAS: Dougald Close

Dougald.close@utas.edu.au

	NSW: Murray Spicer murray.spicer@industry.nsw.gov.au

	Vic: Euan Laird

Euan.laird@dpi.vic.gov.au
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Implementing the Future Framework








�There is broad recognition that Australian Bureau of Statistics production data underestimate actual production levels for horticultural industries.  This is largely the result of the under-reporting of production data by the industry in ABS surveys. Additional inaccuracies are introduced by reductions in both the frequency of the surveys and the sample size.  Standard errors of between 10% and 50% are common. 


� Other tropical crops include longan, rambutan and mangosteen


� Heavily influenced by decline in processing production in Vic. Fresh production increased in all states.
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Commonwealth Government

HAL

DAFF

LRS

Producer levies

Collected by

Makes funding allocations

Voluntary Contributions from Industry

PISC RD&E Agencies

PISC Agencies

together and/or separately

ACIAR and other Commonwealth Agencies



Apply for project funding incl. Co-investment

Funds flow to individual industry and cross industry projects

Make funding allocations

Invest directly in RD&E projects

DPI’s and CSIRO Co-invest with HAL

VC and HAL Co-invest

PISC Agencies

together and/or separately

DPI’s and CSIRO Co-invest with ACIAR with some funds utilised overseas

Overseas country

Funding flows for Investment in Australia’s Horticultural  Industries














Regional or State Industry body

NHRN

Major Agency for that Industry (in another state)

Support Agency for that industry (in their own state or another state)



Industry R&D planning process (industry/HAL/Agency)



National Multi-agency project

Single agency regional issue project

IAC/HAL Investment process

Agency investment process

or












