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Foreword 
The seed husk of Plantago ovata is used as a gluten-free binding agent for human food products. 
Renewed global interest in the product, particularly in relation to gluten-free alternatives, has sparked 
demand for a long-term Australian supply chain. Plantago ovata was cropped commercially in the Ord 
River Irrigation Area (ORIA) in the 1980s. Unique growing conditions in the ORIA allow for 
production of high-yielding Plantago ovata during the dry season. 

In order for Plantago ovata to be produced commercially, pesticide label registration Minor Use 
Permits (MUPs) must be obtained to allow agricultural pesticide application. There are no current 
pesticide label registrations for Plantago ovata.  

The overall objective of AgriFutures Australia’s research investment was to obtain two Minor Use 
Permits to allow legal pesticide use on commercial crops planted in 2019. AgriFutures Australia’s 
funding supported the residue studies and the acquisition of MUPs. Existing Plantago ovata research 
funds were extended into seed processing activities, enabling more, and greater, quality seed to be 
available for growers to plant, expediting the commercial development of Plantago ovata in the ORIA. 

The research was important for legislative conformance and ensuring the health and safety of the end 
product, the gluten-free husk of Plantago ovata. 

The project enabled applications to the Australian Pesticides and Veterinary Medicines Authority for 
pesticide registrations. The reliable growing season, combined with an abundance of irrigation water 
makes the ORIA the ideal location for crop development. Having safe and effective crop protectants 
available will give growers and processors confidence in this new crop. 

A number of collaborators and research project partners connected through this project. These include 
DPIRD Kununurra, NACRA, University of Adelaide, ORDCO, and Dr Schär AG / SPA. 

This report is an addition to AgriFutures Australia’s diverse range of over 2000 research publications.  
The research addresses the Emerging Industries Program priority to ‘support early stage establishment 
of high potential rural industries. 

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

 

John Harvey 
Managing Director 
AgriFutures Australia 

 

  

http://www.agrifutures.com.au/
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Abbreviations 
APVMA Australian Pesticides and Veterinary Medicines Authority 

DAP Days after planting 

DPIRD Department of Primary Industries and Regional Development 

MRL Maximum Residue Limit 

MUP Minor Use Permits 

NACRA Northern Australia Crop Research Alliance 

ORDCO Ord River District Cooperative 

ORIA Ord River Irrigation Area 

R&D Research and development 

TMRL Temporary Maximum Residue Limit 

TOS Time of sowing 
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Executive Summary 
What the report is about 

This report details the findings of crop safety, pesticide efficacy, and residue study trial components 
conducted across three different Time Of Sowing (TOS) trials at the Department of Primary Industries 
and Regional Development (DPIRD) / Frank Wise Institute of Tropical Research, Kununurra in 2018. 
This research is critical in determining potential pesticide residues on the end products (seed and husk) 
of Plantago ovata. Crop safety and pesticide efficacy research demonstrates to growers the value of 
the products, and provides confidence in the pesticides which can be used for commercial production. 

Who is the report targeted at? 

This report describes the research methodology and outcomes which were used to obtain Minor Use 
Permits (MUPs) allowing growers to use pesticides. It is not intended to be distributed to industry due 
to the commercially sensitive nature of Plantago ovata production and agronomy. The Minor Use 
Permits are the main output of the research and the main information source growers are directed to for 
pest control. 

Where are the relevant industries located in Australia?  

The unique environment of Kununurra and the broader Ord River Irrigation area allow production of 
high-yielding Plantago ovata. Kununurra is located in the north of Western Australia. The current 
production areas are presently expanding with the development of Ord Phase 3 and extension of 
agricultural land developments into the Northern Territory. 

There are no other areas within Australia for which Plantago ovata production is known to be 
possible. 

Background 

Plantago ovata was cropped commercially in the Ord River Irrigation Area (ORIA) in the 1980s. The 
seed husk is used as a gluten-free binding agent for human food products. Renewed global interest in 
the product, particularly in relation to gluten-free alternatives, has sparked demand for a long-term 
Australian supply chain. Unique growing conditions in the ORIA allow for production of high-
yielding Plantago ovata during the dry season. 

The husk of Plantago ovata forms 30% of seed weight and is a high-quality soluble fibre used for a 
range of purposes. The residual seed is high in protein and is used globally as a quality stock feed 
addition which would have high value in Northern Australia for cattle stations and feedlots, and 
potentially in the expanding Northern Australia aquaculture industries. 
 
Research in to the 1980’s indicated that the ORIA has the greatest yield potential for the crop 
anywhere in the world when pesticides are used according to protocols which have been developed in 
the area. Pesticide efficacy and crop yield potential was confirmed again recently in 2017 trials.  
The University of Adelaide is involved in the Plantago ovata research project and are breeding lines 
with improved quality to make a superior local product, likely to be superior to any other produced in 
the world. 
 
Development of a commercial Plantago ovata crop in the ORIA is backed by the expertise and 
financial support from a number of different bodies including Department of Primary Industries and 
Regional Development (DPIRD), Dr Schär AG / SPA, University of Adelaide, Raitech, Ord River Co-
Operative and the Northern Australian Cooperative Research Alliance (NACRA), strengthening the 
likelihood of achieving success and creating a viable commercial industry in the ORIA.  



 

7 

Having Minor Use Permits or label registrations for pesticides are critical for commercial production 
of Plantago ovata in the ORIA. 

Aims/objectives 

The objective of the research was to accelerate the opportunity for commercial Plantago ovata 
production in the ORIA, by obtaining MUPs for use on commercial crops in 2019. This was done via: 

1. Determination of residues from pesticides tested 
2. Generation of further crop safety & pesticide efficacy data to support MUP applications 
3. Submission of residues data to APVMA for relevant actives, together with applications for 

MUPs in Plantago ovata. 

Methods used  

Research was conducted at the Frank Wise Institute of Tropical Research in Kununurra, Western 
Australia. This facility is owned by DPIRD WA.  

Three Plantago ovata varieties were planted over three different timings at the research station in 
2018. In these research blocks, five crop safety and efficacy studies were conducted, and four residue 
studies were conducted.  

Commercial methods of planting, agronomy and harvest were used. Pesticide treatments were applied 
using a ground boom, to a minimum treatment area of 160m2. 

Results/key findings 

− No detectable levels of pesticide residues were detected in the end products when tested under 
the recommended application patterns 

− Crop safety of pesticides was demonstrated and was found to be acceptable 
− Residues data was submitted to APVMA 13/12/18 
− MUP applications for pesticides are currently pending APVMA decision. 

 

Implications for relevant stakeholders 

The approval of MUPs would allow growers of the ORIA to commercially plant and manage Plantago 
ovata with confidence in zero detectable residues in end products.  
 

Recommendations 

Continued research and development into alternative pesticides for rotation would greatly contribute to 
the sustainability of Plantago ovata production in the ORIA, and continue to allow access to export 
markets. As the majority of Plantago ovata husk export will enter the European Union, it is essential 
that pesticide research ensures end products comply with import regulations and stringent residue 
tolerances. 
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Introduction 
The husk of Plantago ovata forms 30% of the seed weight and is a high-quality soluble fibre used for 
a range of purposes. Plantago husk can be used as a binding agent for gluten free foods and as a human 
soluble fibre for cholesterol reduction and improved bowel function. The residual seed is high in 
protein and is used globally as a quality stock feed addition which would have high value in Northern 
Australia for cattle stations and feedlots, and potentially in the expanding Northern Australia 
aquaculture industries. 

 
Research in to the 1980’s indicated that the ORIA 
has the greatest yield potential for the Plantago 
ovata anywhere in the world when the described 
pesticides are used according to protocols which 
have been developed in the area. Pesticide efficacy 
and crop yield potential was confirmed again 
recently in 2017 trials. 
Development of a commercial Plantago ovata crop 
in the ORIA is backed by expertise from a number 
of different bodies including DPIRD, Dr Schär AG 
/ SPA, University of Adelaide, Raitech, ORDCO 
and NACRA, strengthening the likelihood of 
achieving success and creating a viable 

commercial industry in the Ord.  

The trends in adoption of new crops and industries are faster in the ORIA than in other areas due to the 
small valley size, close-knit agricultural community, management of grower exports by the local 
cooperative ORDCO, and the necessity to pick-up and run with new crops regularly. The capacity to 
have another crop for rotation and to spread financial and market risks is of significant social value to 
the agricultural community, which extends to the greater community in general.  

Plantago ovata will predominately be grown for the export market and will have no impact on 
traditional produce for the domestic market. Plantago ovata is a high value export earner. The crop is 
currently only grown in West India and Pakistan (~500,000ha) in very small plots using traditional 
agricultural methods with little quality control and low yields (<0.5t/ha). Current supply is unstable 
and unreliable, and husk demand is far greater than supply. Yields in the ORIA are expected to reach 
or exceed 1.5t/ha, and selection and breeding efforts currently underway are expected to further 
increase yield potential. 

A letter of agreement between Dr Schär AG / SPA and AgriFutures Australia was executed on 1/8/18 
allowing commencement of work towards the MUPs required for commercial Plantago ovata 
cropping. 

Figure 1: Seed heads and grain with husks 
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Objectives 
The overall objective of the project was to accelerate the movement towards commercial Plantago 
ovata production in the ORIA by obtaining MUPs for use on commercial crops in 2019. This was done 
via: 

1. Four trials for determination of pesticide residues in Plantago ovata. 
2. Generation of further crop safety & pesticide efficacy data to support MUP applications across 

five trials. 
3. Submission of residues data to APVMA for active ingredients, together with applications for 

MUPs in Plantago ovata. 

 
Methodology 
For MUPs to be granted, residue studies must be conducted in order to provide satisfactory data to 
APVMA for the establishment of Temporary Maximum Residue Limits (TMRLs) and MUP 
approvals. A minimum of two residue studies were required for each active ingredient tested. 

Crop safety and efficacy trials were also conducted for each active ingredient to provide confidence in 
the use of the products to both growers and APVMA. 

Four Time Of Sowing (TOS) research blocks were planted at the Frank Wise Institute of Tropical 
Agriculture in Kununurra for research and seed bulk-up purposes:  

• TOS 1: Planted 4/5/18 with Variety ‘6’ 
• TOS 2: Planted 15/5/18 with several varieties. 
• TOS 3: planted 7/6/18 with Variety ‘1’ 
• TOS 4: planted 20/6/18 with Variety ‘12’. 

Sections of TOS 1, 3 and 4 were used for crop safety, efficacy and residues research under this project.  

Plot size and layout. Unreplicated plots of 166m2 (TOS 1) -270m2 (TOS 3 and 4) size were used for 
each trial treatment plot. Plots were located adjacent to each other with a buffer zone of a minimum 
10m between treatments. 

Harvest was conducted at the earliest likely commercial harvest timing. Grain samples were collected, 
cleaned and placed into a freezer. Residues analysis was conducted by AgriSolutions Australia. Husk 
was manually separated from the seed and both fractions were analysed separately. 
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Results 
Obtain MUPs for use on commercial crops in 2019 
Pending the APVMA review, the trials conducted will enable MUPs to be available for growers use in 
2020.  

Permit details will be found on the APVMA permit website https://portal.apvma.gov.au/permits. 

 

Determination of residues for pesticides in Plantago ovata 
Residue studies returned no detectable levels of the active ingredients or their breakdown products in 
the husk and seed samples when harvested at the required timing.  

 

Generation of further crop safety & pesticide efficacy data to 
support MUP applications 
Crop safety trials were tested and refined via several different application patterns over the three TOS 
trials. Acceptable levels of crop damage for use in normal cropping situations were observed.  

Efficacy of the pesticides tested was demonstrated in the Plantago ovata trial crops. 

 

Submission of residues data to APVMA for actives, together with 
applications for MUPs in Plantago ovata. 
Two separate category 21 applications were made to APVMA on 13/12/18. Category 21 applications 
are for ‘A permit, or extension of a permit, where the proposed use is a minor use’. All trial reports 
were submitted together with the MUP applications.  

https://portal.apvma.gov.au/permits
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Implications 
The conduct of the various crop safety, efficacy and residue studies allowed an expedited movement 
towards commercial production of Plantago ovata in the ORIA. With joint financial support from 
AgriFutures Australia and Dr Schär AG / SPA, four residue studies were able to be conducted in one 
season and sufficient data for APVMA generated to support the MUP applications in the same year. 
Further, through funding from AgriFutures Australia, research funds from the existing partners were 
able to be re-directed into faster R&D of seed cleaning operations. This is an integral part of the 
Plantago ovata quality systems and production chain. This significantly accelerated the rate of 
progress towards on-farm plantings and commercial seed bulk ups in the ORIA. 

Having the support from AgriFutures Australia encouraged all existing project partners to persist with 
cash and in-kind R&D contributions, and to continue commitments and focus towards rapid 
development of the crop. 

Plantago ovata development positively impacts the sustainability of agriculture in the ORIA by adding 
another crop rotation and supporting the use and development of existing infrastructure such as the 
Wyndham port and local seed cleaning businesses. Currently fallow blocks can be utilised and the 
addition of Plantago ovata has no negative impact on surrounding crops such as sorghum parent seed 
which require isolations from other crops. Furthermore, the Plantago ovata seed, when separated from 
the husk, is a high-protein cattle feed which will benefit the broader agricultural industry in the 
Kimberleys. 

 

Recommendations 
While the financial contribution of AgriFutures Australia has (APVMA permit review pending) 
allowed growers the highly valuable use of some pesticides, it would be ideal to continue R&D and 
MUP or label registrations for other pesticides. Chemical rotation is less likely to result in 
development of resistance, and an ideal production system would allow growers several pesticides for 
use in rotation. 
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