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The industry has recently identified five emerging tropical 
fruits – jackfruit, rambutan, durian, dragon fruit and longan 
– as having significant growth potential. In 2020, both 
jackfruit and rambutan were estimated to have an annual 
gross value of production of more than $2 million, with 
dragon fruit at about $1.5 million. All fruits are at differing 
stages of industry growth; however all are showing positive 
signs of industry development across areas such as new 
market development, increased plantings, industry group 
formation and new research outcomes. 

The development of a Strategic Research, Development 
and Extension (RD&E) Plan is a crucial first step in the 
growth of an emerging industry. This Australian Emerging 
Tropical Fruits Strategic RD&E Plan clearly identifies 
opportunities and barriers to industry growth, and 
subsequent RD&E priorities for the industry. 

The Plan is the result of extensive desktop research and 
stakeholder consultation across the Australian tropical 
fruit industry and pulls together specific recommendations 
for future investment to support the long-term growth and 
competitive advantage of the Australian tropical fruit industry. 

This Strategic RD&E Plan has been produced as part of 
AgriFutures Australia’s Emerging Industries Program, 
which focuses on new and emerging industries with high 
growth potential. Emerging animal and plant industries 
play an important part in the Australian agricultural 
landscape. They contribute to the national economy and 
are key to meeting changing global food demands. 

Most of AgriFutures Australia’s publications are  
available for viewing, free download or purchase online at 
www.agrifutures.com.au

Michael Beer

General Manager, Business Development
AgriFutures Australia

The Australian tropical fruit industry is highly diverse, growing 
more than 60 fruit species in a commercial or semi-commercial 
capacity, with most of the production occurring in tropical and 
subtropical regions of northern Australia – the Northern Territory 
(NT) and Far North Queensland (FNQ).  

Foreword

http://www.agrifutures.com.au
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Executive summary

Jackfruit is a product undergoing rapid expansion of 
planting as a result of strong market demand signals 
for fresh and value-added product. Jackfruit has been 
identified by AgriFutures Australia as a priority for 
investment and is receiving research and development 
(R&D) support through the Cooperative Research Centre 
for Northern Australia (CRCNA). 

Dragon fruit growers were in the process of forming 
their own incorporated growers’ association during the 
preparation of this Strategic RD&E Plan, so their priorities 
are included here and may be extracted into their own 
strategic development plan in the near future.

Rambutan and durian growers have had serious 
setbacks in the past 20 years from severe weather 
events in Queensland and production challenges in the 
Northern Territory (NT). Recent research has pointed 
to developments that would substantially increase 
production of these two fruits to meet the very strong 
demand for Australian-produced, high-quality and fresh 
rambutan and durian.

The tropical exotic fruit industry has traditionally represented 
multiple exotic fruits, many of which were not commercially viable. 
The list of fruits identified as having potential commercial viability 
and real growth potential has been reduced to jackfruit, rambutan, 
durian, dragon fruit and longan. 

Longan growers, centred mostly in North Queensland,  
have not engaged in the process of developing this 
Strategic RD&E Plan and believe they have sufficient 
internal private research.

The RD&E priorities identified for the tropical exotic fruits 
in this plan have built on current and previous public 
and private research funded by AgriFutures Australia 
(previously Rural Industries Research and Development 
Corporation), Australian Council for International 
Agricultural Research (ACIAR), CRCNA, and government 
departments in Queensland, the NT and Western 
Australian (WA). Support has come from local growers 
and industry associations, while there have been large 
investments of time and resources made by industry 
pioneers and ongoing champions.
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Industry profile

Industry products 

Jackfruit (Artocarpus heterophyllus)

Jackfruit belongs in the same family as breadfruit and 
mulberry. It is eaten ripe as a fresh fruit, used in desserts 
and drinks, or used at an immature green stage as a 
vegetable in savoury dishes such as curries. The ripe seed 
can be eaten after boiling or roasting. 

In FNQ, the main production region for jackfruit ranges 
from Cooktown (15° 46’ S) to Murray Upper (18° 04’ S). 
The bulk of production is along the coastal strip within a 
150 km radius of Cairns. In the NT, the industry is located 
within a 100 km radius of Darwin. Jackfruit is an increasingly 
important fruit, with major plantings in the NT (7480 trees, 
or ~78% of total production). The remaining ~2000 trees are 
grown in FNQ (Dunmall, 2020). Jackfruit is mainly produced 
from orchards with an average planting area of 0.5-2.0 
ha. Most fruit is harvested in the NT from May/June to 
September/October. In FNQ, harvesting occurs year-round.  

Durian (Durio zibethinus)

Durian is known as the ‘King of Fruits’ and is renowned for 
its pungent odour when ripe. The soft flesh surrounding the 
seeds is said to have a flavour similar to a savoury custard 
and is considered a delicacy to regular consumers. 

Durian was introduced into Australia in the early 1960s 
and clonal material was first introduced in the mid-1970s. 
More than 30 clones of D. zibethinus have been introduced 
into Australia (Zappala et al., 2002). 

In FNQ, an industry has established along the wet tropical 
coast, from Cape Tribulation (16° S) to Tully (18° S). In the 
NT, a geographically concentrated industry has developed 
in the rural environments around Darwin (12° S). Most trees 
are located in the NT (3000, or ~88% of total production) 
and the remaining 400 trees in FNQ are survivors following 
cyclonic activity (Dunmall, 2020). Before Tropical Cyclone 
Larry in 2006, stocktake suggested that there were up 
to 13,000 durian trees planted in North Queensland 
(Diczbalis, 2012). Durian is harvested in the NT from 
February to March, and in FNQ from March to May/June.   

Dimensions of the industry 

The tropical fruit industry is located in the tropical 
and subtropical regions of northern Australia. In the 
NT, the industry is centred around Darwin, with most 
producers existing within a 100 km radius. In FNQ, the 
main production region ranges from Cooktown to Murray 
Upper, near Tully, with the majority of production occurring 
along the coastal strip within a 150 km radius of Cairns, 
including elevated regions of the Atherton Tablelands 
and as far south as the Sunshine Coast. The industry is 
highly diversified and grows more than 60 fruit species in a 
commercial or semi-commercial capacity (Dunmall, 2020). 

In the NT, farms that grow tropical fruit have between 100 
and 5000 trees. On FNQ farms, tree numbers range from 
100 to 2000, with the exception of longan, which has an 
upper range value of 19,500 trees (Dunmall, 2020). While 
several growers produce multiple crops, the majority focus 
primarily on one or two crops (Dunmall, 2020). 

In the past decade, there have been two major reports that 
profile northern Australia’s tropical exotic fruit industry. 
These are:

• Diczbalis, Y. (2012). Tropical Exotic Fruit Industry – 
Strategic direction setting 2012-2015. Rural Industries 
Research and Development Corporation, Publication 
No. 12/050. https://www.agrifutures.com.au/wp-
content/uploads/publications/12-050.pdf

No. of trees 
Average  
yield (kg/tree)

Average  
value ($/kg)

Annual  
production  
(tonnes)

Annual  
production  
value ($)

Jackfruit 9479 28 $7.90 265.0 $2.09m

Durian 3400 8 $11.00 27.2 $0.30m

Rambutan 8633 20 $14.81 172.7 $2.56m

Dragon fruit 15,280 12.8 $7.96 195.5 $1.55m

Table 1: Australian emerging tropical fruits value chain. Source: Dunmall, 2020Rambutan (Nephelium lappaceum)

Rambutan is one of the most popular fruits with 
consumers within the tropical exotic fruit industry 
(Horsburgh and Noller, 2005). The fruit is closely related 
to lychee and longan. The bright red, soft-spined skin 
surrounds the sweet, translucent-to-white flesh 
containing one seed and is best eaten as a fresh fruit. 

Rambutans have been commercially produced in Australia 
since the 1970s (Drinnan and Traynor, 2010). Most trees 
are located on the coast around Cairns, from Cooktown 
to Tully, with 5607 trees (~65% of total). The remaining 
3026 trees are located around Darwin in the NT (Dunmall, 
2020). Estimates suggest that 30% of rambutan trees in 
Queensland were lost as a result of Tropical Cyclone Yasi in 
2011. Rambutan is harvested in the NT during November/
December and in FNQ from January to April/May.   

Dragon fruit (Hylocereus spp. and Selenicereus sp.)

The two most common species of dragon fruit (pitaya) 
normally grown and marketed are Hylocereus undatus (red 
skin, white flesh) and Hylocereus polyrhizus (red skin, red 
flesh). A yellow-skinned, white flesh variety (Selenicereus 
megalanthus) is starting to be produced in small 
quantities. Dragon fruit is a member of the cactus family. 

The dragon fruit industry is a small, specialised industry. 
It is one of the most prolific fruits in the tropical exotic 
fruit industry with 15,280 planting sites (Dunmall, 2020). A 
planting site or pole may consist of up to three individual 
plants. The bulk of the plantings in the NT are based on 
Hylocereus undatus, while Queensland produces mainly 
Hylocereus polyrhizus. Based on data from Dunmall (2020), 
there are 8700 production units in FNQ and 6580 in the 
NT. Dragon fruit is also grown in WA and New South Wales, 
however production unit figures in these areas have not 
been captured. The main harvest period for dragon fruit in 
the NT is September to March/April, while in Queensland it 
is February to June.   

Value chain 

The value chain for jackfruit, durian, rambutan and dragon 
fruit is detailed in Table 1.

• Dunmall, T. (2020). Tropical Fruit Industry of Northern 
Australia. Plant Health Australia

These reports provide comprehensive information about 
the tropical fruit industry and include tree numbers, 
annual production, value as price per kilo and total annual 
production value of the industry. 

Diczbalis (2012) reported on the state of the industry 
prior to Cyclone Yasi (2011). The tree numbers within the 
Queensland tropical exotic fruit industry were reduced 
by about 25% as a result of that cyclone. Dunmall (2020) 
reported on the current status of the tropical fruit industry 
using data collected in 2019, and provided a summary 
of tree numbers and age classes (Table 2) for the five 
crops that this project is focused on. The small size and 
often distant locations of these production farms present 
challenges in quantifying information about the industry. 

Furthermore, Dunmall (2020) noted that several growers 
were unwilling to provide information, and many were 
unable to be contacted, so the tree numbers provided 
can be considered an underestimate, in some cases up to 
20%. The data used in Table 2 is based on Dunmall (2020) 
and can be considered to be conservative. This report 
highlighted that traditional methods of collecting data on 
tree numbers, and therefore production volume and value, 
are inconclusive. More advanced methods of capturing 
this data, such as spatial mapping, remote sensing and 
satellite imagery, and drone technology, could provide more 
precise data on production metrics.

https://www.agrifutures.com.au/wp-content/uploads/publications/12-050.pdf
https://www.agrifutures.com.au/wp-content/uploads/publications/12-050.pdf
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Industry profile

Crop State Tree age (years)

0-1 2-4 5-10 10-19 20+ Total

Jackfruit QLD 314 450 1070 65 100 1999

NT 0 500 4480 1000 1500 7480

Total 314 950 5550 1065 1600 9479

Durian QLD 110 115 55 20 100 400

NT 100 200 200 500 2000 3000

Total 210 315 255 520 2100 3400

Rambutan QLD 64 380 794 2843 1526 5607

NT 20 80 1186 540 1200 3026

Total 84 460 1980 3383 2726 8633

Dragon fruit QLD 1500 2900 3300 1000 0 8700*

NT 70 70 140 6000 300 6580

Total 1570 2970 3440 7000 300 15280

Longan QLD 1100 0 13500 17150 17370 49120

NT 0 0 0 0 0 0

Total 1100 0 13500 17150 17370 49120

Table 2: Tree numbers and age class for five northern Australian tropical fruit crops.  
Source: Dunmall, 2020

* Dragon fruit numbers were taken from Dunmall (2020) and do not include subtropical areas of Queensland and northern NSW. 
A better estimate of the value and size of the dragon fruit industry should be available after the formation of the Australian 
Dragon Fruit Growers Association.
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Strengths, weaknesses, opportunities, threats

Strengths Weaknesses

• Strong domestic demand for Australian- 
produced jackfruit and all production is  
consumed domestically

• Currently, there are no countries that have  
approval to export fresh jackfruit to Australia      

• Lack of basic agronomic information for prescribed 
growing areas in northern Australia

• Lack of standardised maturity indices to guide 
picking of fruit at the right time to get a quality 
product

• Highly competitive industry – to maintain financial 
viability, many growers are reluctant to engage in 
open exchange of information

• Supply and quality is inconsistent

• Fruit is cumbersome/awkward as a whole fruit for 
consumers

• Long juvenile period – seedling trees bear fruit at 
4-10 years, which delays return on investment

• Lack of consumer and market education about 
Australian jackfruit

• Limited understanding of the potential demand and 
economics of processed products

• Lack of suitable processing facilities for low-quality 
Australian jackfruit

• Lack of consistent, high-yielding clonal varieties

Opportunities Threats

• Jackfruit value-added products provide a potential 
alternative revenue stream for low-quality jackfruit 

• Jackfruit offers a diversification opportunity for 
northern Australian producers

• Grafted trees can reduce the long juvenile period

• Greater promotion and marketing can increase 
consumer awareness and drive domestic demand

• Product substitution with imported processed 
jackfruit products – canned, dried, meat substitutes, 
crisps and baked goods

• Overseas imports if agreements are made between 
Australia and major jackfruit-producing countries to 
allow fresh jackfruit to be imported

• Lack of minor crop chemical registration for industry

Strengths Weaknesses

• Out-of-season production compared with 
neighbouring Asian production areas creates 
internal markets and export opportunities

• World-class gene pool introduced by government 
agencies and dedicated producers

• Dedicated domestic consumption base for 
Australian-grown fresh fruit

• Agronomic information available for FNQ and NT 
production areas

• Highly competitive industry – to maintain financial 
viability, many growers are reluctant to engage in 
open exchange of information

• Challenging crop to produce, needs a high level of 
horticultural knowledge and the right climatic and 
edaphic conditions

• Requires significant irrigation inputs during Darwin 
dry season

• Northern Australian winter climate is well below  
the optimum temperature range for native 
production areas

• Long establishment period of 5-7 years, with regular 
production occurring from 10 years onwards

Opportunities Threats

• Significant scope for market access into high-value 
export markets, such as China

• Greater promotion and marketing could increase 
consumer awareness and drive domestic demand

• A small number of growers hold the high-quality 
clonal selections and there is a reluctance to make 
these selections available to the industry

• Imports of fresh, chilled durian segments from 
Thailand and Malaysia

• Rapidly increasing imports of whole frozen fruit 

• Issues with Phytophthora and Pythium leading to 
significant tree losses

• Longicorn beetle damage, which can cause tree losses

• Lack of minor crop chemical registration for industry

Table 3: Jackfruit industry SWOT Table 4: Durian industry SWOT
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Strengths, weaknesses, opportunities, threats

Strengths Weaknesses

• Consistently strong domestic market demand

• Fruit is visually appealing and has good presentation 
when quality is high

• Issues with inconsistent quality and supply to 
markets

• Blackened spinterns due to poor knowledge in 
supply chain about handling rambutan 

• High irrigation inputs

• Susceptible to extremes of climate

• Needs protection from vertebrate pests 

• Difficult to access clonal planting material in a 
timely manner

• Poor pollination and fruit set hinder consistent 
productivity

Opportunities Threats

• Greater promotion and marketing could increase 
consumer awareness and drive domestic demand

• International export through existing free trade 
agreements

• Significant opportunities for development of  
value-added products

• Not included in biosecurity plans

Strengths Weaknesses

• Short establishment period, produces a commercial 
crop within three years

• Inexpensive to propagate

• Night pollination usually by bats and moths

• Lack of agronomic and crop management 
information

• Lack of access to better overseas genetics

Opportunities Threats

• Greater promotion and marketing could increase 
consumer awareness and drive domestic demand

• Importation of superior germplasm

• Vietnamese and Indonesian imports

Table 5: Rambutan industry SWOT Table 6: Dragon fruit industry SWOT
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Industry consultation process

The tropical exotic fruit industry was cohesive in the 
early 2000s and included a previous Tropical Exotic 
Fruit Association made up of NT and North Queensland 
growers. This association has lapsed, and growers have 
mostly relied on their regional association or government 
agencies for support. This made consultation for this 
Strategic RD&E Plan difficult. Consultation was led by 
the Queensland Department of Agriculture and Fisheries 
in North Queensland, and NT Farmers and the NT 
Department of Industry, Tourism and Trade in the NT, with 
strong input from a small number of champion growers in 
both jurisdictions. 

Leading into the Tropical Exotic Fruit Symposium in Darwin 
in May 2021, a number of meetings were held across 

Who What Where When Attendees

PHA, NTFA, DPIRD, DAF Tropical exotic fruit 
biosecurity and 
industry scan

NT, Queensland,  
northern WA

2019 Growers, industry 
associations, 
government

DAF Tropical exotic fruit 
workshop and  
field days

North Queensland 2020 Growers, industry 
associations, 
government

NTFA Rambutan workshop 
and field day

Coastal Plains  
Research Farm

September 2020 Growers, industry 
associations, 
government

NTFA Jackfruit workshop  
and field day

Coastal Plains 
 Research Farm

November 2020 Growers, industry 
associations, 
government

NTFA Interviews with  
durian growers

Phone interviews January 2021 Growers

CQU Dragon fruit association 
formation meetings

Meetings held in  
various locations

February 2021 Growers

NTFA, DPIRD, DAF, 
AgriFutures Australia

Tropical Exotic Fruit 
Symposium

Darwin and Coastal  
Plains Research Station

May 2021 Growers, industry 
associations, 
government, funding 
bodies, universities

Tropical Exotic Fruit 
Symposium working group

Rambutan workshop 
and field day

Online August 2021 All members of the 
working group

Table 7: Consultation undertaken during development of the Australian Emerging Tropical Fruits 
Strategic RD&E Plan 

northern Australia to start the process of developing an 
updated Strategic RD&E Plan. These were used to inform 
growers of current research and its findings, and to gather 
growers’ RD&E priorities, listed in the following table. 

Tropical Exotic Fruit Symposium attendees were presented 
with a draft assessment of the state of the four products, 
and then took part in workshops with the four main 
commodity groups to ground-proof the RD&E priorities and 
prioritise activities for each commodity. 

The final draft was referred to the Tropical Exotic Fruit 
Symposium working group, with comments incorporated 
into the final version.

Note: PHA = Plant Health Australia; NTFA = NT Farmers; DPIRD = Department of Primary Industries and Regional Development (WA); 
DAF = Department of Agriculture and Fisheries (Queensland); CQU = Central Queensland University



The following strategies and activities are derived 
directly from consultation with the Australian tropical 
exotic fruit industry and consider past and current RD&E 
efforts and investments.

There is considerable alignment across each of the crops 
covered in this Plan, while very crop-specific activities 
that need investment for the industry to progress have 
been identified. The following table aligns those identified 
strategies and activities.

Later tables separate the activities by crop and rank  
the activities by their priority to facilitate targeted  
RD&E investment.

Australian Emerging 
Tropical Fruits 
Strategic RD&E Plan
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Theme Strategy Activity

 
 
 
Increased industry 
competitiveness  
as a result of 
reduced cost of 
production per 
carton of tropical 
exotic fruits

1.1  Increase availability and uptake  
of superior varieties of all tropical 
exotic fruit crops

1.1.1  Jackfruit: Continue selection and assessment of 
clonal material for specific markets

1.1.2  Rambutan: Identify and propagate superior male 
clones for pollination

1.1.3  Dragon fruit: Introduce improved genetics to 
Australia

1.1.4  Durian: Undertake varietal identification and 
verification of existing clones

1.1.5  All: Select improved cultivars for Australia 

1.2  Improve pest management practices 
used for tropical exotic fruit crops

1.2.1  All: Promote adoption of known best pest 
management practices for all tropical exotic  
fruit types 

1.2.2  All: Develop new integrated pest management 
strategies for priority pests

1.2.3  All: Provide technical support to growers of 
all tropical exotic fruits to enable access to an 
appropriate range of chemicals

1.2.4  All: Develop farm and region biosecurity plans and 
surveillance strategies

1.2.5  Durian: Develop management strategies for yellow 
peach moth (Queensland), fruit spotting bug and 
longicorn borer. 

1 2

Table 8: Priorities, strategies and activities for the tropical exotic fruit industry

Theme Strategy Activity

 
 
 
Improved 
productivity, 
profitability, 
sustainability and 
supply of tropical 
exotic fruits

2.1  Improve productivity of jackfruit, 
rambutan and dragon fruit

2.1.1  Jackfruit and rambutan: Investigate increased 
productivity through high-density orchard design 
and management (CRCNA project)

2.1.2  Jackfruit: Investigate trellised orchard systems and 
their impact on developing increased resilience

2.1.3  Rambutan: Develop a robust, repeatable and 
reliable suite of propagation techniques for 
cultivars and superior male lines

2.1.4  Jackfruit: Develop best practice clonal  
propagation techniques 

2.1.5  Jackfruit: Monitor and develop soil and leaf 
nutrition standards and crop water use strategies 
for the entire crop cycle

2.1.6  Rambutan: Develop best practice strategies for 
flower induction and fruit set and development 
using soil moisture monitoring, improved pollen 
sources and native bee pollinators

2.1.7  Jackfruit: Monitor and develop nutrition  
standards for soil and tissue nutrient levels for 
optimum productivity

2.2  Improve the long-term industry 
sustainability of dragon fruit

2.2.1  Dragon fruit: Research and develop flower-
induction processes to ensure continuity of supply 
in June-November to complete with imports

2.3  Attain knowledge that facilitates 
favorable policy or regulatory 
environments for all tropical  
exotic fruits

2.3.1  All: Investigate registrations or minor use permits to 
allow Interstate Certificate Assurances (ICAs) to be 
modernised for interstate trade

2.3.2  All: Identify available land and water resources 
required for tropical exotic fruit production 

Australian Emerging Tropical  
Fruits Strategic RD&E Plan
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Theme Strategy Activity

 
 
 
Improved product 
quality and 
increased  
demand for  
tropical  
exotic fruits

3.1  Increase product quality for jackfruit 
and rambutan

3.1.1  Jackfruit: Investigate improved options for post-
harvest rot management

3.1.2  Rambutan: Investigate orchard management 
strategies to reduce sunburn damage

3.2  Improve market acceptance and 
suitability of all tropical exotic fruits

3.2.1  Rambutan: Improve supply chain knowledge of 
managing rambutan at retail outlets

3.2.2  Jackfruit: Investigate post-harvest treatments and 
cool chain systems to deliver fruit at the optimum 
ripening stage to consumers 

3.2.3  Durian and jackfruit: Develop non-destructive 
ripeness or maturity indictors such as acoustic or 
near-infrared radiation

3.2.4  Durian: Investigate issues that affect ripeness and 
fruit fall

3.2.5  Durian: Investigate optimal odour and temperature 
management in the domestic supply chain

3.2.6  Durian: Identify improved labelling options

3.2.7  Dragon fruit: Establish industry standards and the 
competitive advantages of Australian-grown fruits.

3.3  Conduct research to underpin market 
access negotiations for rambutan

3.3.1  Rambutan: Develop a crop forecasting framework 
to predict harvest timing 

Theme Strategy Activity

 
 
 
Improved industry 
capacity and 
capability of 
tropical exotic  
fruit growers

4.1  Increase the capability and confidence 
of tropical exotic fruit growers to invest 
in innovation and practice change

4.1.1  Jackfruit: Compile a best practice production 
booklet for northern Australia 

4.1.2  Rambutan: Develop a post-harvest best practice 
manual from existing information for cleaning, 
packing and transport

4.1.3  Rambutan: Compile the latest flowering and 
fruit set recommendations and survey growers to 
understand efficiency of these practices

4.1.4  Dragon fruit: Progress the formation of the 
Australian Dragon Fruit Growers Association

4.1.5  Dragon fruit: Build an information centre 
that includes a forum for growers to acquire 
agronomic knowledge of dragon fruit cropping and 
communicate with each other

 
 
 
Improved social 
and community 
engagement by the 
tropical exotic fruit 
industry

5.1  Improve the safety of tropical  
exotic fruits

5.1.1  All: Promote accredited food safety systems to 
small-scale and beginner growers

5.2  Undertake RD&E activities that  
enable the tropical exotic fruit  
industry to respond to changing 
environmental conditions

5.2.1  All: Investigate the impacts of modelled climate 
change in northern Australia on tropical exotic fruit 
production and identify possible mitigation strategies

5.2.2  Rambutan and dragon fruit: Develop non-lethal, 
cost-effective pest management systems for 
vertebrate pest species

5.2.3  Rambutan: Promote the use of native stingless 
bees as pollinators by identifying and diversifying 
orchard systems with native flower attractants

3 4

5

Australian Emerging Tropical  
Fruits Strategic RD&E Plan
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RD&E activity rankings

The following tables set out the short, medium and 
long-term priorities of each of the tropical exotic fruit 
commodity groups, as well as a set of recommendations 
that are common to these crops in northern Australia. 
The ranking process was completed at the Tropical Exotic 
Fruit Symposium workshops in May 2021 and reflects the 
current situation in each crop. Every effort was made to 
take a strategic approach to the development of each crop 
and incorporate the different levels of development and 
requirements of each set of producers. 

These rankings are indicative only, and the activities for 
one commodity are often interrelated and linked with 
those of other commodities. Rankings will vary depending 
on seasonal influences, but the following tables provide an 
outline of critical activities agreed across the groups for 
RD&E investment.

The budgets and FTE requirement figures are estimates 
only and will need to be developed more accurately as 
part of comprehensive project development for each 
activity. The key performance indicators are a combination 
of concrete outputs that can be measured directly and 
changes in grower practices that can be monitored through 
metadata such as industry production data and grower 
practice surveys. Project-specific performance indicators 
and evaluation strategies should also be developed in 
detail for each project proposal.

Industry ranking

1 2 3 4 5

Activity  1.1.1 Continue 
selection and 
assessment of clonal 
material for specific 
markets

2.1.4 Develop 
best practice 
clonal propagation 
techniques

2.1.1 Investigate 
increased 
productivity through 
high-density 
orchard design and 
management

 3.2.2 Investigate 
post-harvest 
treatments and cool 
chain systems to 
deliver fruit at the 
optimum ripening 
stage to consumers

4.1.1 Compile a best 
practice production 
booklet for northern 
Australia

FTE 
requirement 
and indicative 
budget

1.5  FTE, $250,000 1.5  FTE, $200,000 3.0 FTE, funded  
by CRCNA

1.5  FTE, $80,000 0.8 FTE, $65,000

Key 
performance 
indicator

Jackfruit clones 
for the fresh and 
processed markets 
identified

Successful and 
repeatable jackfruit 
propagation techniques 
determined

Optimum cost-
effective orchard 
design for resilience 
determined

Effective post-
harvest treatments 
and protocols 
published

Jackfruit production 

best practice booklet 

published

Evaluation Market acceptance  
of cultivars

Commercially viable 
jackfruit clonal 
propagation 

Optimum orchard 
designs for regions 
published

Post-harvest 
protocol, Interstate 
Certificate 
Assurance

Length of 
project

4-5 years 1-2 years 2-3 years  
(in progress)

1-2 years 1 year at end of  
Plan period

Industry ranking

1 2 3 4 5

Activity 2.1.3 Develop a 
robust, repeatable 
and reliable suite 
of propagation 
techniques for 
cultivars and  
superior male lines

 2.1.6 Develop best 
practice strategies for 
flower induction and  
fruit set and 
development using soil 
moisture monitoring, 
improved pollen 
sources and native bee 
pollinators 

 3.2.1 Improve supply 
chain knowledge of 
managing rambutan 
at retail outlets

1.1.2 Identify and 
propagate superior 
male clones for 
pollination

 4.1.2 Develop a 
post-harvest best 
practice manual from 
existing information 
for cleaning, packing 
and transport

FTE 
requirement 
and indicative 
budget

1.5  FTE, $250,000  1.5 FTE, $200,000  
(link with native  
bee research)

0.5  FTE 0.8 FTE, $80,000 0.5 FTE, $50,000

Key 
performance 
indicator

Successful 
repeatable rambutan 
clonal propagation 
techniques 
determined

Improved flowering, 
fruit set and 
fruit retention 
recommendations 
published

Rambutan 
handling guidelines 
republished and 
distributed

Superior male 
clones identified and 
propagated

Post-harvest 

guidelines re-

published and 

distributed to 

growers 

Evaluation Commercially viable 
rambutan clonal 
propagation

Improved, reliable fruit 
set and consistent 
production increase in 
industry data

Correctly displayed 
rambutan on retail 
shelves

Superior male 
rambutan clones 
available to industry

Improved rambutan 

quality in the supply 

chain 

Length of 
project

2-3 years 3-4 years 2-3 years 1-2 years 1 year 

Table 9: RD&E activity rankings for jackfruit

Table 10: RD&E activity rankings for rambutan
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Industry ranking

1 2 3 4 5

Activity 1.2.5 Develop 
management 
strategies for 
yellow peach moth 
(Queensland), fruit 
spotting bug and 
longicorn borer

3.2.3 Develop non-
destructive ripeness 
or maturity indictors 
such as acoustic 
or near-infrared 
radiation

1.1.4 Undertake 
varietal 
identification and 
verification of 
existing clones

3.2.5 Investigate 
optimal odour 
and temperature 
management in the 
domestic supply 
chain

3.2.6 Identify 
improved labelling 
options

FTE 
requirement 
and indicative 
budget

0.8  FTE, $90,000 0.5  FTE, $50,000 1.0  FTE, $100,000 0.8  FTE, $100,000 0.3 FTE, $40,000

Key 
performance 
indicator

Management 
strategies for 
identified pests 
determined and 
published with 
permits

Non-destructive 
maturity techniques 
published

Technique for 
verification of clones 
developed

Durian handling 
guidelines re-
published and 
distributed

Effective labelling 
system identified and 
tested in the market

Evaluation Reduced pest 
damage reported by 
markets and growers

Improved durian 
maturity outcomes  
in markets

Industry adoption of 
clonal verification

Correctly displayed 
durian on retail 
shelves

Grower adoption of 
labelling system

Length of 
project

1-2 years 1-2 years 1-2 years 2-3 years 1 year

Table 11: RD&E activity rankings for durian

Industry ranking

1 2 3 4 5

Activity  3.2.7 Establish 
industry standards 
and the competitive 
advantages of 
Australian-grown 
fruits.

4.1.4 Progress the 
formation of the 
Australian Dragon 
Fruit Growers 
Association

2.2.1 Research 
and develop 
flower-induction 
processes to ensure 
continuity of supply 
in June-November 
to complete with 
imports

 4.1.5 Build an 
information centre 
that includes a 
forum for growers to 
acquire agronomic 
knowledge of 
dragon fruit 
cropping and 
communicate with 
each other

2.1.7 Monitor and 
develop nutrition 
standards for soil 
and tissue nutrient 
levels for optimum 
productivity

FTE 
requirement 
and indicative 
budget

0.5  FTE, $60,000 0.5 FTE, funded by 
AgriFutures Australia

1.0  FTE, $350,000 1.0  FTE, $200,000 1.5 FTE, $450,000

Key 
performance 
indicator

Dragon fruit 
industry standards 
determined and 
published

Australian Dragon 
Fruit Growers 
Association formed and 
incorporated 

Flower-induction 
strategies produce 
fruit in June to 
November window

Knowledge Centre 
established and 
populated with 
existing information

Soil and tissue 
nutrient standards 
determined and 
published

Evaluation Dragon fruit 
standards accepted 
by market agents  
and retailers

Association represents 
the majority of 
Australian dragon  
fruit growers

Australian dragon 
fruit available in 
market from June  
to November

Growers are 
accessing 
information from 
Knowledge Centre

Grower adoption 
of soil and tissue 
sampling to 
determine nutritional 
programs 

Length of 
project

1 year 1 year 2-3 years 2-3 years 1 year

Table 12: RD&E activity rankings for dragon fruit

RD&E activity rankings
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Industry ranking

1 2 3 4 5

Activity  2.3.1 Investigate 
registrations or minor 
use permits to allow 
Interstate Certificate 
Assurances (ICAs) to 
be modernised for 
interstate trade 

1.2.2 Develop new 
integrated pest 
management 
strategies for priority 
pests

5.1.1 Promote 
accredited food 
safety systems to 
small-scale and 
beginner growers

5.2.1 Investigate the 
impacts of modelled 
climate change in 
northern Australia 
on tropical exotic 
fruit production and 
identify possible 
mitigation strategies

1.2.4 Develop 
farm and region 
biosecurity plans 
and surveillance 
strategies

FTE 
requirement 
and indicative 
budget

0.5  FTE 1.5  FTE 0.3  FTE, 40,000 1.0  FTE, $200,000 0.3 FTE, $60,000

Key 
performance 
indicator

Permits and ICA 
protocols registered 
and distributed to 
growers

Integrated pest 
management 
strategies for key  
pests and support 
materials published

Increased 
accreditation 
through FreshCare 
or equivalent

Impacts of climate 
change on tropical 
exotic fruit crops  
and production 
regions modelled

Growers have 
developed on-
farm biosecurity 
plans from existing 
templates available 
from Plant Health 
Australia

Evaluation Improved interstate 
market access

Reduction in pest 
damage and pesticide 
use

Improved market 
access

Climate change 
mitigation strategies 
initiated

Increased 
engagement in 
biosecurity activities

Length of 
project

1-2 years 3-5 years 1-2 years 2-3 years 1 year

Table 13: RD&E activity rankings for all tropical exotic fruit crops
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Jackfruit 

Strategy 3.2

• The Jackfruit industry needs to identify superior 
genetic material to develop cultivars suitable for 
identified markets. The variation in type and quality 
from seedling material in northern Australia impacts 
market confidence. The fruit exhibits great variation 
in resistance to in-field disease and post-harvest 
disease, as well as huge variation in productivity and 
timing.

• The industry has commenced investigations into 
identifying superior types in the NT and describing 
favorable characteristics for identified market 
segments. The selected superior jackfruit types at 
Coastal Plains Research Station are coming into 
production, and yield and quality data needs to be 
recorded for final selections. These selections are 
currently being offered to selected growers for on-farm 
trials. These departmental and on-farm trials need to 
be supported to collect and analyse the information. 

• Tree fruit crop research requires lengthy lead-in time 
to generate results of value to industry. This places 
an urgency on securing support for current selection 
projects underway in the NT. Data collected over the 
next three years will be critical to underpinning the 
jackfruit industry into the future by identifying clonal 
material that will drive market expansion. 

Strategy 2.1

• Jackfruit clonal propagation systems are currently 
inconsistent and need to be more effective and 
reliable when superior clonal material is available for 
industry. This superior clonal material will enable the 
industry to scale up to meet identified specific market 
demand for the identified types and supply material 
for new high-density and trellised orchard planting 
systems being investigated.

Rationale for key strategies

• Grafting jackfruit is possible but unreliable even for 
the most skilled plant propagators. Grafting enough 
material for the high-density jackfruit trials proved  
to be the weak link in establishing clonal material in 
these plantings. 

• Developing a robust and reliable propagation system 
for clonal jackfruit will remove a large impediment 
to the rapid expansion of the industry – expansion 
that will be underpinned by the improved quality of 
selected clones and that is required in the very near 
future. This research can continue now as relevant 
skilled researchers are still available in this area. 

Rambutan 

Strategy 2.1

• The rambutan industry faces a supply shortage 
for most of its production period, and demand 
for quality rambutan in southern markets remains 
unfulfilled each year. The rambutan industry needs to 
rebuild its tree numbers following the devastation of 
cyclones Yasi and Larry in North Queensland and the 
low numbers of propagated trees in the both the NT 
and North Queensland. It is proving very difficult to 
propagate clonal rambutan trees to meet the demand. 
Significant effort has gone into researching propagation 
techniques, with mixed success in all regions. 

• The industry needs to scale up tree production 
to meet market demand. Improved production of 
clonal material is currently hampered by a lack of 
consolidated information on recent trials and findings 
in a number of jurisdictions. 

• Timing is critical. The lag time for successful 
commercialisation of improved propagation 
techniques will be substantial. Existing information 
needs to be consolidated and a summit of 
experienced researchers and propagators in this area 
needs to be convened as soon as possible.

Strategy 2.1

• Rambutan fruit set and production relies on effective 
pollination of rambutan flowers. Current indications 
are that the fruit set and retention is markedly 
improved by the inclusion of superior male lines into 
the orchard and the introduction of native stingless 
bees as the pollen vector, as well as improved 
irrigation and nutrition management.

• The current high-density planting at Coastal Plains 
Research Station has produced significant data to 
indicate the benefits of superior male trees in a high-
density planting, and increased yield from higher 
pollination and fruit set has been attributed in part to 
the role of introduced native stingless bees.

• This research can be supported immediately and 
trials can be expanded to include existing growers. 
The research can be conducted in conjunction with 
native bee research proposals that aim to define 
undescribed native bee species known to be active 
in rambutan pollination, and will underpin further 
research into the difficulties of multiplying native 
stingless beehives in the NT.  

Durian 

Strategy 2.1

• Durian growers face a number of challenges in pest 
management, as identified in this strategy. This 
immediate problem is more pronounced in North 
Queensland but could quickly become a major 
issue in the NT. Investment in this strategy will offer 
immediate returns to growers in the form of less-
damaged fruit and will ensure market access. 

Strategy 3.2

• Durian poses unique challenges to the domestic 
supply chain with its characteristic odour, tropical 
fruit temperature and humidity requirements, and 
thick sharp points on the skin. Building the durian 
market across Australia will require strategies to get 
the fruit to the consumer in an optimal condition that 
have little impact on other points in the supply chain.

• Research into optimal temperature and humidity 
conditions, and odour management techniques will 
enable training for members of the supply chain 
and growers, and will ensure the best outcomes for 
consumers. Asian supply chains are well versed in 
durian management, so it would be advantageous to 
conduct a desktop investigation into durian supply 
chain best practice in Asia. 

• A desktop review of systems would benefit durian 
growers, especially in a COVID-impacted world. Such 
a review would identify techniques and systems 
Australian growers can adapt quickly to  
their supply chains. 

Strategy 1.1

• Varietal identification and verification of existing 
clones and selection of improved cultivars for 
Australian conditions is required, as there is 
uncertainty that clonal materials are truly what 
they claim to be, and that these clones are the best 
options for different regions of northern Australia. 
This impacts market confidence in whole fruit and 
leads to extremely varied quality outcomes.

• Durian types can be described phonetically but 
genetic fingerprinting offers certainty. A combined 
identification approach and observations of selected 
material for production performance may help 
determine regional and market suitability  
of selections.

• Current market demand for ripe whole durian is 
unfulfilled, and fresh whole durian sales are strong. 
The activities identified earlier are for the medium-
to-long term, so the impact will be experienced 
years from now, but the work needs to start soon to 
generate outcomes for growers in the medium term.  

Dragon fruit 

Strategy 3.2

• Australian-grown dragon fruit faces intensive 
competition from cheap imports from South East 
Asia (Vietnam and Indonesia). Although local fruit 
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potentially has competitive advantages, such as 
higher food safety standards, better taste, higher 
nutrient value and traceability for transparency, 
it is impossible to compete with imported fruit for 
price if these advantages are not recognised by 
consumers and not reflected in regulation. Therefore, 
it is imperative that industry standards that properly 
value the competitive advantage of local fruits be 
established for dragon fruit in the fresh market.

• A scientific survey of dragon fruit quality measures, 
including but not limited to food safety parameters 
(e.g., chemical residue), nutrient content, sweetness, 
appearance and shelf life of imported and 
local dragon fruits, should be initiated. This will 
differentiate products in the market and establish 
the competitive advantages of Australian-grown 
dragon fruit. These competitive advantages could be 
supported by a fruit labelling standard and guide; a 
fruit tracing system across the supply chain, from 
farm gate to retailer; and a set of industry standards 
that integrate outputs of Australian producers.

• This process can start with the current Australian 
dragon fruit season that commenced in November 
and continues until June. 

Strategy 3.2

• The dragon fruit industry in Australia faces 
competition from imports from South East Asia, 
and these impact price and market share. Currently, 
Australian producers cannot supply sufficient dragon 
fruit in the June to November window. Market agents 
need to turn to imported product to meet market 
demand. Flower-induction techniques used in South 
East Asia could enable Australian producers to meet 
market demand with higher-quality local product, 
which would in turn reduce market dependance on 
imported product and ensure higher prices for better-
quality fruit.

• The dragon fruit industry needs to investigate flower-
induction processes used overseas and in other 
crops, to develop a suite of tools to induce flowering 
across a greater window. Findings from this research 
need to be compiled into a best practice booklet 
or app and made available to industry to trial in all 
dragon fruit production areas.

Rationale for key strategies

• This research has the potential to change the  
current profitability of existing plantings and  
can be conducted and trialed on farms across  
northern Australia.  

All tropical exotic fruit crops 

Strategy 2.3 

• Registrations or minor use permits to allow ICAs 
to be modernised for interstate trade is a critical 
requirement for this industry. The main consumers 
are in the southern capitals and the passage of fruit 
across state boundaries is governed by the individual 
jurisdictions. For all major fruit crops, the ICA system 
offers reasonable access and is being modernised to 
facilitate more efficient trade. Tropical exotic fruits 
need to become part of this process so that a single 
system can be used across borders.

• The protocols involved often require treatment with 
specific chemicals or the inspection and removal 
of identified pest species. These protocols need 
to be backed by the required minor use permits or 
standard operating procedures that would allow 
this trade access to be improved. Currently, growers 
find it difficult to identify permitted chemistry for 
these minor crops, which impacts their ability to be 
compliant with quality assurance systems. 

Strategy 1.2

• Integrated pest management (IPM) systems for 
tropical exotic fruit crops are the ideal mechanism for 
managing a range of issues – from market access to 
consumer demand for low-chemical-input produce. 
Very little has been done in the area of tropical fruit 
IPM, so the industry should look for opportunities to 
collaborate in this space. Some research has started 
into modelling climate change impacts on crops such 
as mangoes, and this provides an opportunity for the 
tropical exotic fruit industry to learn and potentially 
partner in future research. 

• IPM also underpins good biosecurity planning and 
management, with monitoring requirements acting 
as surveillance. These general issues are ongoing and 
need to be constantly addressed by growers
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Monitoring, evaluation  
and reporting

The Australian Emerging Fruits Strategic RD&E Plan 
should be evaluated during its lifetime through a 
biennial survey of growers and industry stakeholders. 
A final evaluation should be completed during its last 
year of implementation against a standard program 
logic such as a Modified Bennett’s evaluation.

Individual projects funded under the Plan should 
also be evaluated following the same logic to monitor 
and evaluate performance against the high-level key 
performance indicators identified in the Plan. 

• State, territory and federal governments – so they 
can enhance industry development with informed 
targeted support, assist with access to appropriate 
chemistry and pest management systems, and 
ensure strong biosecurity outcomes for the tropical 
exotic fruit industry.

• Chemical companies and equipment suppliers –  
so they understand industry needs and can better 
support growers and the supply chain

• Food processers – so they are aware of value-
adding opportunities in the tropical fruit industry

• Consumers and the community – so they are aware 
of product providence and their role in the social 
and economic sustainability of northern Australia 
and in adding variety to Australia’s suite of home-
grown quality fruit products 

Key communication activities

• Grower meetings and field events highlighting 
RD&E projects progress and outcomes

• Industry champion testimonials for on-farm RD&E

• Targeted group emails and texts to specific 
regional and tropical fruit producers by research 
and extension project proponents

• Articles in horticulture and regional association 
electronic and print media

• Website pages and social media posts produced by 
RD&E providers

• Participation in appropriate conferences and 
industry events, such as Northern Australia 
Food Futures, Hort Connections and Developing 
Northern Australia

Communication and extension 

Objectives 

The objectives of the communication and extension  
plan are to:

1. Build awareness of the Australian Emerging Tropical 
Fruits Strategic RD&E Plan and its expected outcomes 
and strategies, so that key stakeholders understand 
research priorities and investments

2. Increase the potential for Plan strategies and activities 
to be actioned by identifying target audiences and 
establishing appropriate contacts and  
communication channels

3. Increase communication with tropical exotic fruit 
grower groups and increase cooperation and sharing 
of experience and expertise within the tropical exotic 
fruit growing community 

Industry communication and  
extension providers 

RD&E providers should create and distribute new 
information to the industry arising from their 
activities. This could be through fact sheets, technical 
publications, podcasts and videos. Providers may also 
conduct field events as appropriate and engage with 
industry champions for on-farm extension activities.

Regional and specific commodity associations should 
support the distribution of these messages through 
their existing print publications, online newsletters, 
social media and video channels, and websites. 

Key communication messages  
and products 

• Tropical exotic fruit production is increasing  
in Australia

• Opportunities exist for closer collaboration with 
the category, such as the newly formed Australian 
Dragon Fruit Growers Association

• Past research and extension materials are 
available, i.e. AgriFutures Australia publications

• Research findings from new and current projects 
will be available at field events and in print 
and electronic form as fact sheets, technical 
publications and videos 

• Tropical exotic fruit growers need to engage with 
local RD&E providers and local representative 
associations to ensure currency of information

• Innovative tools, systems and value-adding 
strategies are being delivered and offer 
opportunities for engaged growers and supply 
chain operators 

Key audiences 

• Existing and potential growers across northern 
Australia – to enable the sustained growth of the 
tropical exotic fruit industry

• Industry and supply chain partners – to ensure the 
commercial viability, improved performance and 
distribution of tropical exotic fruits

• The RD&E community – so they can provide 
innovation that supports the development, 
expansion and improved profitability and 
sustainability of tropical exotic fruits

• Agronomists and extension specialists – to ensure 
correct and evidence-based advice is given to 
growers and supply chain operators
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Implementation

The implementation of the Australian Emerging Tropical 
Fruits RD&E Plan will be the responsibility of grower 
associations, state government primary industries 
departments and industry champions in a partnership 
model that identifies activities highlighted in the 
Plan and develops them into projects, to deliver the 
outcomes identified in the priorities.

The Australian Dragon Fruit Growers Association 
currently being formed will be responsible for the 
dragon fruit projects and outcomes. Local grower 
associations such as NT Farmers, Mareeba Growers 
Association and Carnarvon Growers can oversee 
projects within their jurisdiction and in partnership 
with each other.

Risk Mitigation strategy

Lack of ownership of this  
Strategic RD&E Plan

The Tropical Exotic Fruit Industry is comprised of a group of pioneering individualistic growers. 
The history of cooperation is checkered with periods of close collaboration in some crops. The new 
generation of industry champions is moving past historical issues and is committed to cooperation 
as the way forward for the whole industry. Communication will be the key to ensuring all growers 
engage with the Plan

Lack of buy-in from key  
research agencies, investors  
and industry stakeholders

The Plan needs to maintain a focus on RD&E activities having a positive return on investment. The 
Plan strategies and proposed activities all focus on short or medium-term economic outcomes for 
the industry. The champions of the Plan must be able to clearly articulate the commercial aspects of 
all strategies so that investors and research providers can commit their resources with confidence.  

Lack of RD&E expertise Tropical exotic crops pose unique challenges in their production, supply chains and marketing. 
Expertise in these areas is limited and investment in succession planning is required to ensure 
skills and knowledge in these crops are available during the duration of the Plan. This should be a 
component of projects that address medium and long-term strategies.

Lack of RD&E funding This Plan details strategies and activities identified by the industry that should go to funding 
providers for consideration. It provides a mechanism to prioritise investment in a way that will build 
a stronger, more profitable and resilient industry. 

Funding for activities detailed in the Plan can be staged so that the projects that can be funded build 
towards a comprehensive set of outcomes for the industry. This could subsequently lead to further 
funds becoming available or other investors seeing economic opportunities to fund or partner with 
the industry.

Table 14: Risk mitigation strategies for the Australian tropical exotic fruit industry

Industry champions will be critical to driving innovation 
and uptake of R&D findings. The three government 
departments that cover the tropical exotic fruit regions 
should manage projects and use their research farms 
and scientific expertise.

Together, these partners can drive the further 
development of the tropical exotic fruit industry. 

Risk management

The key risks and mitigation strategies for this 
Strategic RD&E Plan are detailed in Table 14.
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