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Foreword

Australian nativeices Qryza rufipogorandO. meridionali3 are an abundant and widespread
resourceon floodplains across monsoonadrthernAustralig where rural and remote
communities are keen to expand economic opportuMMegs/e Australian rice has been
harvested and consumed Alyoriginal people until historical times (Ashwin 1930; Fukiwarra
1985) Studies of other enterprises (Gorman and Weael?005) indicate thatil rice may

have thepotential to support new, smatale wild-harvestenterprisesPrevious RIRD&unded
work on wild rice grain properties has indicatdtt the nutrional and cooking qualities of native
rice collected from th wild are suitable as a food product (Wurm et al. 2012).

This Northern Territory (NT) study aims to build on the previous investgation of the food
gualities of native rices, by undertaking a preliminary assessment of the market for a wild rice
food product. In order to do this the project brings together traditiomakos and enterprise
developers, researchers gratential producbuyers.

Partnerships and resources for the development of a culturally identified wild food enterprise
requiredtraditional avners and Aboriginal communities with:

9 access to abundant resources of wild rice,

i established human resources for enterprise development,
9 ready access to a market,
1

access to infrastructure such as areas for trials of wild harvest, growing, proeesking
packaging, and

9 relationships with research, enterprise support and human resources development
partners.

This project brings together these partners, in a pilot feasibility stumtlydemonstrates enterprise
potential

This report for the Emergingdhu st r i es program i s an addition
range of over 2000 research publications.

Most of Agri Futures Australiads publications
purchasing online atvww.agrifutures.com.au

John Harvey
Managing Director
AgriFutures Australia
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Executive Summary

What the report is about

This Northern Territory (NT) study aims to build on a previous study of the foalitigs of

native rices, by undertaking a preliminary assessment of the market for wild rice food products
and an estimation the costs involved in a small scale pilot harvest. In order to do this, the project
brings together Traditional Owners and entesgdevelopers, researchers and potential product
buyers.

Australian nativeices Qryza rufipogorandO. meridionali are an abundant and widespread
resourceon floodplains across monsoonal Australidhere remote and rural communities are
keen to expandconomic opportuntie®ative Australian rice has been harvested and consumed
by Indigenougpeopleuntil historical times (Ashwin 1930; Fukiwarra 198%revious RIRDE
funded work on the grain properties of Australian native rices indicates that negivelfected

from the wild is nutritious and has suitable cooking qualities as a food product (Wurm et al.
2012). Wild rice is a likley candidate for a investigation of product and market development, in
line with a growing number of native species #ua finding niche markets (Gorman and
Whitehead 2005).

Who is the report targeted at?

This report is targeting Traditional Owners and Aboriginal communities and their affiliates, who have
access to native rice and who are interested in developing apresgtdased on wild harvest of
native rice.

Where are the relevant industries located in Australia?

Abundant native rice populations occur on nature conservation reserves, Pastoral Leasehold,
Aboriginal Freehold and private land in northern WA, NT and QLD. This region is characterised by
limited opportunities for economic development. In the NT, Nati®arks and Conservation

Reserves are managed under Joint Agreements between NT Parks and Wildlife Service and
Traditional Owners.

Traditional Owners and other Aboriginal people living in these areas are interested in, and have
capacity for, the developent of small enterprises based on the wild harvest of native plants. Native
rice is likely to be suitable for inclusion in a portfolio of potential wikttvest products.

In Queensland, thimnovative Food Solutions & Technologies, QLD Department of Agriculture,
Fisheries and Forestrgre briefed with investigating and developing opportunities for enterprise and
new food product developmerntsthis regionand have already expressed inteneshis RIRDC

funded pilot projectQueensland institutions such as Queensland Alliance for Agriculture and Food
Industries (QAAFI), located at the University of Queensland, and the Centre for Tropical Crops and
Bio-commodities (CTCB), located at the @umsland University of Technology are also interested in
native Australian rices as wild relatives of cultivated rice and a potential source of genetic resources
and information. In the NT, Charles Darwin University has expertise in community enterprise
development based on wild harvest and natural resources. In thinTManagement Agreements

for conservation reserves include the development of livelihoods and enterprises for Traditional
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Owners and other Aboriginal people living in them, based onradatsources management, €co

tourism and, potentially, sustainable wild harvest. Aboriginal Bush Traders is@rpobfit-

organisation, funded yarwin Regional Indigenous Advancement & CDEP Inc, with a brief to
supporting the development of entesgs based on native species and wild harvest. Organisations

such as these are able to support enterprise development across the north. Pudakul Aboriginal Cultural
Tours is an example of a highly successful Aboriginal enterprise that is well positioroeg$s,a

collect, process, market and sell wild harvest native rice products. In more remote areas across
northern Australia, Indigenous corporations are exploring a number of wild harvest products.

Background

A previous study by Charles Darwin Universitihe University of Sydney and SeaSpec Pty Ltd has
found grains oDryza meridionaliandO. rufipogonto be nutritious, and with suitable cooking
qualities.

That and the current project were based in the Fogg Dam Conservation Reserve approximately 50 km
eas of Darwin, on the Adelaide River floodplain. This site was chosen for the following reasons.

1. The Reserve is jointly managed by the NT Parks Service and Daminmin Joint Management
Committee representing Traditional Owners. The objectives of the Joiraddement of
reserves includes sustainable and appropriate enterprise development for the traditional
owners of the land.

2. Fogg Dam supports abundant population®ofmeidionalis andO. rufipogon the seeds of
which are accessible for harvesting by airbodhe late wet season/ early dry season each
year.

3. Adjacent to the Reserve are NT Government horticultural and agricultural research stations,
with infrastructure such as workshops and equipment.

4. Traditional owners of Fogg Dam have established tourigargtises, and therefore have
demonstrated skills and interest in enterprise development. These enterprises themselves also
represent a potential market and mechanism for the sale of wild rice products.

5. Aboriginal Bush Traders enterprise facilitators alielOresearchers have established
relationships with the NT Park Service and Northern Land Council, who represent traditional
owners and facilitate Joint Management of Fogg Dam.

For these reasons, Fogg Dam Conservation Reserve is a site that brings thgethderpinning
physical and organisational infrastructure required for a project investigating this potential enterprise
development.

Aims/objectives

This project draws upon partnerships among Traditional Owners, enterprise developers and
facilitators ad researchers to undertake a pilot feasibility study of the market for a wild rice food
product, based on wild harvest.

This was achieved by:
A Documenting the logistics associated with field collection and milling native rices
A Developing culturally apprajate packaging and labelling to use in trial marketing

A Estimating the cost of wild harvested native rice by determining the time and resources
required:

viii



0 to collecting native rice from the wild
0 to prepare, clean and mill collected seeds, using reseaiehespipment

A Obtaining feedback from potential buyersamely restaurants cooks, tour operators and their
customers about the trial product, its cost and its market potential

A Developing recommendations about the potential market for wild harvest rie¢interprise
and future research

Methods used
The steps in project implementation were as follows:
1. Establishment of project partnerships and confirmation of study site.
2. Field collection of wild rice seeds.
3. Preparation, cleaning and milling of wild rice grains to produce samples of grain.

4. Development of culturally appropriate packaging and labelling by Aboriginal partners in the
project.

5. Distribution of native rice products to potential market outlets sgdiourism enterprises and
restaurants to assess market interest, using unstructured discussion about the product.

Results/key findings

1. The timing of seed production of the two wild rice species, pereBnialfipogonand annual
O. meridionalis is saggered by one month, thus reducing the risk of not being able to collect
seeds in a given year.

2. However risk of not being able to collect at a particular site in a given year occurs due to
variable rainfall and flood plain inundation.

3. Caollection times fosufficient quantity of seeds are acceptable, although an airboat is
required.

4. Seed processing is labour intensive and requires innovation in cleaning and milling
technologies to reduce the costs of production.

5. Native rice is an iconic species for peofamiliar with the monsoonal floodplains and there
is considerable interest in longer term involvement in a culturally identified wild harvest
enterprise.

6. The grain has potential as an attractive and palatable gourmet food, suitable for restaurant
menus.

7. There is interest from restaurants in increasing the number of native ingredients in menus.

Implications for relevant stakeholders

These iconic native plants produce a visually appealing, nutritious and palatable food crop for which
there is likely to be anarket in restaurants, and possibly as a novelty product in tourism enterprises.



With support from appropriate partnerships, Traditional Owners and Aboriginal land managers may
consider further investigating a culturally identified, wild harvest, naibgeanterprise.

Recommendations

Based on the findings of this study that native rice does have potential as a wild harvest product, we
recommend an expanded and larger project to build on this pilot study.

1. Evaluate sustainability of wild harvest of natiee by documenting environmental impacts
on the floodplains.

2. Determine factors determining flowering and seed production in order to predict yield.
3. Improve cleaning and milling technologies to increase milling efficiencies and reduce costs.

4. Investigate opons for managed plantings of wild rice to supplement wild harvest in order to
reduce costs.

5. Research traditional cooking and preparation methods, in order to enrich cultural
identification and increase product options.

6. Identify additional communitieimterested in culturally identified, wild harvest, native rice
enterprise, in order to increase and stabilise supply.

7. Network nationally with native food product manufacturers, buyers and chefs to understand
and develop wider markets.

8. Formally evaluate puct quality according to food regulatory requirements.

9. Review appropriate options for enterprise models in the northern Australian context and for
Australian native rice specifically



Introduction

Nativerices are important components of our ecological, biodiversity and cultural heNt@ges

rices OryzarufipogonandO. meridionali comprisean abundant and widespread resource in
floodplains across monsoonal Austrabad havéeen harvested andrsumed byndigenouspeople

for generations and until recent times (Ashwin 1930; Fujiwarra 1983erms of ecology and
biodiversity, they also underpin the vertebrate food chain on the monsoonal floodplains (Madsen and
Shine 1996; Wurm 1998) These ative rices aralsoan internationally significant genetic resource,

and have the pential to contribute to a worldiide need for agriculturalce development in the
Asia-Pacific regionhaving remained largely isolated from cultivated riGe gativg (Henry et al.

2010. Hoang et al. 2016).

Nativerice may have the potential to underpiwild harvest bush tuckemnterpriseandmayalso

provide an opportunity for a new food industry. Native bush foods have potential for commercial
development througthe sustainable harvesting of natural resources to underpin small enterprises in

rurd and remote communitiea,s a fAbush tucker o, fAnoveltyodo or go
flour) for the tourism and niche gourmet markg@srman & Whitehead 200%Vhitehead et al.

2006). A previous RIRDC funded project which specifically investigated the grain qualities of native

rices, and found the pasting qualities and nutritional value of wild rices were comparable to those of
cultivated rice (Wurm et al. 2@).

Abundant native rice populations occur on nature conservation reserves, Pastoral Leasehold,
Aboriginal Freehold or private land in northern WA, NT and QLD. This region is characterised by
limited opportunities for economic development. In the NTtjowal Parks and Conservation

Reserves are managed under Joint Management Agreements between NT Parks and Wildlife Service
and Traditional Owners. A wild rice enterpriseutd supplement existingconomicandcultural

activities on these lands, and mayifiiegrated into other activities associated with using and
managingloodplains.

This currentpilot project specifically investigasthefeasibility of an enterprise based on native
Australianrice grain by developing samples of products made fwaitd harvested native rice, and by
surveying potential markets for interest in these products as bush tucker, gourmet or novelty items

This and the previous RIRDfonded pilot study foreshadoavfuture larger project, namely a full
scale enterprise delopment and feasibility study, which stands upon exigiargnerships among
Indigenoudand owners and managecs]laborators with expertise in wetland plant ecology,
agronomy and grain science, cookery and small enterprise development.

In collaborationwith Indigenousproject partners, thigrger projectvould include assessment of the
cultural considerations of offerintativerice as a product for tourism, an evaluation of the ecological
feasibility of and impact afativerice wild-harvestin the field, studies of wild rice agronomy under
trial conditionsand an assessment of the effort, cost and barriers associated agbects of an
enterprise development.



Objectives

This study is focussed on the NT and specifically on a site not far fegityhof Darwin, but has
application to sites elsewhere in monsoonal northern Australia.

Specifically, the aims of this pilot project are to:

Document partnerships underpinning a wild harvest enterprise development project
Document the steps involvedwild harvesting of native rice
Trial researckscale grain processing methodsvield-harvested native ricgeeds

Estimate indicative costs of obtaining grains

=A =4 =4 =4 =4

Design, develop and trial appropriate presentation options for wild rice as a culturally
identified native food product

9 Use trial products to investigate local market interest in native rice (including restaurants and
tourism enterprises)

1 Make recommendations regarding further investment in enterprise development based on wild
harvest of native ce



Methodology

Permissions for collection

Samples were collected at Fogg Dam under Permit to Take Protected VW@ll#8649, issued by
the NT Parks and Wildlife Service. The authority issuing permits is required to consult, on the behalf
of the appliant, with biophysical scientists, land owners and others with an interest in the land.

The Northern Land Council facilitated initial discussion with Adelaide River Traditional Owners,
specifically LimilnganWulna elders, who gave their permission for phaiect to proceed.

The Kenyon family, operators of the Pudakul Aboriginal Cultural Tours
(http://www.pudakul.com.al/then stepped forward as project participants.

Grain collection

Grain samples were collectadgthin the Fogg Dam Conservation Reserve@3 6 S$1, 94 3H) i n
the Adelaide River catchment, Northern Territory. Collecting was done in April 2012, at the end of

the wet season, when sufficient grain was held in the inflorescence to make collexting m

efficacious. Due to the hydrological conditions in that particular wet season resulting in an early
reduction in water levels, only accesstomeridionalispopulationsvas possibl€¢Figure 1) although
abundant populations of the later floweri@grufipogonpopulationsvere present

Figure 1. Populations of O. meridionalis at seed shed, April 2012, Fogg Dam, NT. Seeds collected at this
site and date were used for product development in this study. Photo: Penny Wurm
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Figure 2. Populations ofO. rufipogon at seed shed in May 2011, Fogg Dam, NT. Seeds from this
population were not accessible during 2012, due to the rapid rate at which water receded during the early
2012 dry season. Photo: Penny Wurm

Grain was collected by passing through stasfdgce in an airboat while suspending collection

containers over the edge of the boat, at the level of the inflorescences (Figure 3). Samples were then
labelled and placed in loosely tied clean plastic bags (Figure 4). Because of the high numbers of
insects collected along with the seed, plastic bags of grain were left outdoors and ope#&or 24

hours to allow the insects to evacuate the bags, and then allowed to sun dry for several days (Figure
5). Seeds were then separated from remaining detritusaargderred to paper bags and stored at

room temperature at constant humidity in thecainditioned laboratory in Darwin.

.

Figure 3. Lorraine Williams (ABT) emptying a freshly collected container of O. rufipogonfrom the
airboat, May 2011. Seeds were collected by holding the bins over the edge of a moving airboat, and were
then gathered from the bins as well as from the airboat deck. Photo: Penny Wurm
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Figure 4. Securing collected O. rufipogon seed in the figélMay 2011. Note these seeds were not used in the
study due to fungal smut infection that became apparent after storage. Photo: Penny Wurm

Figure 5. O. meridionalis seeds collected April 2012, aidrying before cleaning and milling. Note long
awns. Phdo: Penny Wurm

Seed was collected in April 2011, however it could not be used, due to a fungal infection which
became apparent after storage. Samples submitted to Dr Jose Liberato, Plant Pathologist, NT
Department of Primary Industries, were made availabler Roger Shivas, Biosecurity Queensland,
who identified the fungus as tBenutTilletia australiensisknown only from NT (DAFF, n.d.)



Seed cleaning

The long awns present on native rice prevented it from being placed directly into a mill. Dele to th
scope of the study, we resorted to hand cleaning the awns from seed, prior to milling. This involved
hand circulating handfuls of seeds through a series of domestic kitchen sieves (Figure 6). Other
methods using vacuum airflow were trialled but provesuccessful.

Figure 6. Project team membergL-R: from CDU, NT DPIR and Pudakul Aboriginal Cultural Tours)
hand cleaning native rice seeds to remove awns, Middle Point Horticulture Research Station, NT, at a
project workshop. Photo: Penny Wurm

Seed milling

Several methods were tested tehdisk cleaned seeds, including rubbing seeds between ribbed rubber
sheeting secured to boards. However, a research scale Satalskéeerice mill proved the most
efficacious (Figure 7).

A significant proportion oeeds remained with husk after milling which made them inedible (Figure
8). For this reason, seeds were run through the mill three times, after which no further husks were
removed, and the proportion of cracked seeds increased. Various methods wetddriaéearation
de-husked seeds from other materials, including airflow and tumbling over rough fabric surfaces.
However, none of these were successful, and due to the scale of the project we resorted to hand
removing the small proportion of unhuskeddsee

Ultimately processing revealed a beautiful and attractively variable rich brown grain (Figure 9).



Figure 7. Satake dehusker rice mill in action, at a project workshop, Middle Point Horticulture Research
Station, NT. Provided by NT DPIR. Photo: PennyWurm



Figure 8. Native rice after one run through the Satake rice mill. Note that not all husks are removed and
some seeds are cracked. Photo: Penny Wurm

Figure 9. Milled and hand sorted O. meridionalisgrain (foreground) with cleaned but un-milled seeds
(background), styled for marketing purposes. Note that a proportion of milled seeds are broken but
edible. Photo: Jason Wilkes
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