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1.0 Key Features 
 First public non-contract quinoa variety in Australia 

 Suitable for both rain-fed and irrigated conditions 

 Suitable for winter and spring - autumn sowing 

 Wider adaptability with good yield and seed quality 

 

2.0 Main Advantages 
The majority of quinoa varieties available in Australia are privately 

owned. The companies or organisations involved engage growers in contract quinoa 

production, providing their own varieties and agronomic information and developing 

marketing channels. They are entitled to keep proprietary information regarding varieties, 

production and market development private.  

With the release of the locally-bred U12BOL-B-E-W along with an agronomic package for 

Australian conditions (developed through the PRJ-010057 project), it is expected that more 

farmers will be able to grow quinoa and adapt it to their crop rotations to meet local and 

international demand. Current world production of quinoa varies, but global demand is 

increasing due to inherent health benefits, and Australia has an opportunity to meet some 

of this demand. Quinoa could be a used as a high value alternative break crop for different 

cropping systems across Australia. 

It is anticipated that as additional agronomic information becomes available from different 

locations across Australia, U12BOL-B-E-W will be managed to perform more consistently.    

 

3.0 Name 
The official name of the breeding line U12BOL-B-E-W is expected to be released by the 

Minister for Agriculture and Food upon announcement of successful applicants to the EOI 

in the second half of calendar year 2020. 

 

4.0 Breeding 
U12BOL-B-E-W (evaluated as BEW) was bred by Dr Jon Clements and Mark Warmington 

from the Department of Primary Industries and Regional Development (DPIRD). Further 

evaluation for adaptation and agronomy was conducted by Richard Snowball and Dr 

Harmohinder Dhammu of DPIRD. The breeding process followed is detailed below: 

 Initially, the seed of 32 germplasm accessions originating from the USDA 

Germplasm Network were mixed and grown in field plots at the University of Western 

Australia Floreat Park field station in 2011. One plant was selected and harvested, 

and named U12BOL-B.  

 The seed of U12BOL-B was multiplied in the glasshouse during 2012. 

 U12BOL-B was grown out in field plots at Kununurra in 2013. Two early flowering 

plants were selected and harvested and subsequently named U12BOL-B-E.  
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 U12BOL-B-E was grown in field plots at Kununurra during 2014 where 50 plants 

were selected for the light green colour, robust stature, large single seed heads and 

white seeds, and named U12BOL-B-E-W. 

 The seed of U12BOL-B-E-W was then bulked up on 0.2 ha at Kununurra in 2015, 

where off-types were removed and this repeated during 2016 and 2017 to ensure 

stability. 

 

5.0 Seed Protection and Royalties 
U12BOL-B-E-W is protected under Plant Breeder’s Rights (PBR) legislation. Growers can 

only retain seed from the production of this variety for their own seed use.  

A seed royalty, which includes breeder royalties, will apply to this variety. 

 

6.0 Yield and Adaptation 
U12BOL-B-E-W has shown good yield performance in Northern Australia sown in winter 

(Kununurra, Katherine and Walkamin) and the Riverina region of NSW (Leeton) sown in 

summer-autumn under irrigation, and in the Northern WA Wheatbelt sown in winter 

(Geraldton, Eradu and Dongara) under rainfed conditions (Table 7.1, 7.2 and 7.3).  The 

highest seed yield of U12BOL-B-E-W (3 t/ha) was achieved at Geraldton when sown on 2 

June with a density of approximately 90 plants/m2 (5kg/ha seed rate). However, in the 

South-East of South Australia (Bool Lagoon) and the South-West of WA, (Manjimup) when 

sown in spring under irrigation, U12BOL-B-E-W yielded second to Medusa and JC1 (Table 

2 and 3). At Bool Lagoon, yield ranged from 1.3-1.6 t/ha.  

 

Table 1: Highest seed yield (t/ha) with the best time of sowing and seed rate combination 

in Northern Australia under irrigation. Values in parenthesis are U12BOL-B-E-W seed yield 

as a percentage of bold and underlined variety/advanced line.  

Variety Kununurra, WA Katherine, NT Walkamin, Qld 

Sowing date 
15 April 

2015 
25 May 
2016 

20 May 
2016 

24 May 
2017 

20 June 2018 

Sowing rate/ha 3 kg 2 kg 2 kg 8 kg 4 kg 

U12BOL-B-E-W 
2.1 

(116%) 
1.3 (118%) 1.1 (100%) 0.6 (200%) 1.6 (94%) 

JC1 1.8 0.9 1.1 0.5  

Medusa - 1.0  0.3  

Regalona 1.8 -  - 1.7 

LSD (0.05) 0.3 0.2 0.3 0.4 0.4 
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Table 2: Highest seed yield (t/ha) with the best time of sowing and seed rate combination 

at different locations in South–western Australia under rainfed and irrigated conditions. 

Values in parenthesis are U12BOL-B-E-W seed yield as a percentage of Medusa.  

Variety Geraldton Eradu Dongara Manjimup* 

Sowing date 2 June 2017 
23 May 

2017 

30 May 

2018 
4 Oct 2016 

1 Oct 2019 

Sowing 

rate/ha 
5 kg 5 kg 10 kg 10 kg 

5 kg 

U12BOL-B-

E-W 
3.1 (129%) 0.8 (114%) 2.9 0.5 (33%) 

0.6 (75%) 

JC1 2.7 0.7 - 1.3 - 

Medusa 2.4 0.7 - 1.5 0.8 

LSD (0.05) 0.7 0.2 - 0.3 0.3 

 
 
Table 3: Highest seed yield (t/ha) with the best time of sowing and seed rate combination 

in South-Eastern Australia under irrigation. Values in parenthesis are U12BOL-B-E-W 

seed yield as a percentage of the bold and underlined variety/advanced line.  

Variety Bool Lagoon, SA Leeton, NSW 

Sowing date 12 Nov 2015 
10 Nov 2016 

* 

9 Oct 

2017** 

16 March 

2017 
19 Dec 2017 

Sowing 

rate/ha  
3 kg 4 kg 4 kg 4 kg 7 kg 

U12BOL-B-

E-W 
1.3 (54%) 1.6 (52%) 1.4 (74%) 1.9 (146%) 1.9 

JC1 2.4 2.5 1.7 1.3 - 

Medusa - 3.1 1.9 - - 

LSD (0.05) 0.5 0.5 0.4 0.9 - 
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7.0 Plant Characteristics 
 

     
                                          
 
 
Figure 1: Photographs taken by R Snowball at Geraldton.   

U12BOL-B-E-W has the following distinctive characteristics: 

 Green/blueish inflorescence as compared to red in Medusa and yellowish in 

Regalona. 

 Green stem base as compared to red pigmentation in Medusa. 

 Plant height 75-180 cm against 88-130 cm in Medusa.  

 Compact head and up to a week later maturing than Medusa. 

U12BOL-B-E-W has the following characteristics similar to other varieties: 

 Sensitive from flowering to seed development to; 

• Chilling temperatures (6-12oC) 

• Frost 

• High temperature above 34/35oC 

• Sensitive to seed sprouting at maturity 

• A UWA Study supported by the quinoa project recorded 63-82% yield loss in 4 quinoa 

lines at chilling temperatures of 6-12oC as compared to 22oC at flowering. 

• Seed coat contains saponin similar to Medusa and Regalona. 

 

8.0 Agronomy 

8.1 Soil and Paddock selection 

U12BOL-B-E-W has performed well on the following soil types: 

 WA - Red/brown clayey sand surface over a sandy loam; grey loamy sand surface 
over a sandy clay loam; and grey self-mulching clay  

 SA - Self-mulching, friable, black clay, alkaline soil  

 QLD - Brown clay 

 NT - Deep free draining Red Kandosol 

 NSW - Grey self-mulching soils  

Avoid hard setting clay, and non-wetting deep sandy soils as these may affect crop 

emergence. 

U12BOL-B-E-W Medusa Regalona 
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Select a paddock with a low weed burden, as winter-sown quinoa grows slowly during the 

first 3-4 weeks after sowing/emergence, and competes poorly with weeds.  

No herbicide is registered yet on quinoa for weed control in Australia. The paddock should 

be free from any herbicide residues.  

 

8.2 Sowing Time 

Good crop establishment is the pre-requisite for high yield and depends upon the time, 

depth and methods of sowing.  

Optimum sowing window for quinoa is a sowing date/time that avoids the following 

conditions: 

 High temperatures above 35oC during flowering to maturity. 

 Chilling temperatures (< 6 degrees) and frost (< 0 degrees) during flowering to 
maturity.  

 Heavy rainfall events at maturity  

 

Optimum sowing window for different regions is as follows: 

 Northern Australia - Kununurra (WA), Katherine(NT) and Walkamin (Qld): Mid-April to 
late May 

 South –Western Australia (Wheatbelt and South-West)  

o North (Geraldton, Dongara, Eradu, Mingenew): End of May to early June 

o Centre and south (Cunderdin, Katanning and Esperance): Mid to end June 

o South-West (Manjimup): Late September to early October 

 South -Eastern Australia 

o South Australia (Bool Lagoon): First fortnight of November.  

o New South Wales (Leeton/Riverina region): Mid December to mid-March.  

 

 

8.3 Seed Rate 

A seed rate of 2-5 kg/ha with more than 85% germinability is recommended. The target 

density is to have 50 to 90 plants/m2. Most of the trials conducted in the quinoa project 

indicated that increasing seed rate didn’t increase seed yield significantly. However, higher 

seed rate or plant population may provide a range of benefits such as: 

 Improve crop competition against weeds in the absence of any registered 
herbicides.  

 Higher plant populations were associated with shorter plant height (trial results), thus 
reducing the risk of crop lodging.  

 Optimise crop emergence or plant stand under poor seed bed conditions.  
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8.4 Planting Method 

8.4.1 Irrigated Conditions  

Either bed planting with flood irrigation or no-till seeding with sprinkler irrigation is suitable. 

Conventional air seeders could be used to sow on the beds to a seeding depth of 2-5mm, 

or drop the seed on the soil surface and cover it using individual chains dragged behind 

sowing boots followed by press wheels. Furrow irrigation after sowing the crop is 

recommended. Seed incorporation into the soil with chains and press-wheels is very 

important otherwise the seed will start floating on the surface with post-seeding irrigation, 

resulting in reduced crop establishment. 

8.4.2 Rainfed Conditions 

Seeding with a conventional no-till air seeder fitted with knife points and press wheels to a 

depth of 10 mm is suggested. Being small seeded, quinoa is susceptible to dehydration if 

sown too shallow or left on the soil surface. In a glass house study, U12BOL-B-E-W 

emergence was highest at the seeding depth of 0.5 - 1 cm at 1/3 field capacity as compared 

to 1/6 or full-field capacity moisture regimes on soils collected from WA field trial sites. 

 

   

Figure 2: Left - four-row bed planting with flood irrigation at Kununurra (photo by M. 

Warmington) and right - rain-fed U12BOL-B-E-W sown at 22 cm row spacing with knife 

points and press wheels at Dongara in WA (photo was taken 7 weeks after sowing by H. 

Dhammu). 

8.5 Irrigation Requirements 

The evapotranspiration method could be used for scheduling irrigation to quinoa by 

applying irrigation at 70-80% evapotranspiration. 

At Kununurra, the crop was flood irrigated every two weeks during its vegetative growth 

stage and every 10 days from late flowering to seed fill stages. It was observed that water 

usage in the crop increases dramatically during early seed fill, removing all the moisture 

from the bed in a 10 to14 day period. Once seed is full/mature and plants change colour, 

stop irrigating crop for drying it up. On an average, a total of 7 irrigations are required during 

its growth cycle using 7 mega-litres of water/ha (approximately 1 mega-litre of water per 

irrigation). 

At Leeton, autumn-planted U12BOL-B-E-W on beds in March required only 3 flood 

irrigations during its life cycle. The optimum sowing window of U12BOL-B-E-W at Leeton 

between late December and March may also coincide with later water allocations which 

are too late for other crop options. However, spring and summer sown U12BOL-B-E-W 

required between 6 and 8 irrigations, depending on evapotranspiration figures. 
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At Bool Lagoon, irrigation may or may not be required depending on rainfall prior to sowing, 

stored soil moisture, soil type and weather conditions during growth of the crop. 

8.6 Fertilizer Requirements 

Being a non-leguminous broadleaf crop, treat quinoa the same as canola and apply 

nutrition according to soil test reports. A quinoa grower from NSW (Sam Carbone, personal 

communication) indicated that quinoa varieties may respond positively to nitrogen fertiliser. 

However, nitrogen fertiliser application at higher rates may increase quinoa plant height 

and thus may increase the risk of lodging.  

8.7 Abiotic Stresses 

The current Australian quinoa varieties are sensitive to chilling temperatures (6-12oC), frost, 

high temperature above 35oC from flowering to seed development and to seed sprouting 

at maturity. 

The quinoa project-supported study at UWA recorded 63-82% yield loss in 4 quinoa 
lines/varieties including U12BOL-B-E-W when exposed to mean chilling temperatures of 6-
12oC as compared to 22oC at flowering (Perez Mato 2018, M.Sc thesis). 
 
At Cunderdin WA in 2016, despite good plant emergence for most time of sowing 
treatments, seed yields were very low. Low temperatures and several severe frosts (ie.10 
mornings with < 0 degrees) caused a total loss of seed production for quinoa sown in early 
May, while severely limited yield to a few kilograms at later sowing dates against an 
expected seed yield of more than one tonne to the hectare.  
 
Daily maximum temperatures above 35⁰ C also affect seed production in quinoa (Jacobsen 

and Stolen 1993). During 2015 at Kununurra WA, the highest yield was recorded with 

quinoa sown in April and yield declined with later sowing dates in May and June. This is 

likely due to the higher ambient temperatures during the flowering and seed development 

following later sowing. There were 0, 4 and 19 days with maximum temperatures above 

35⁰ C in the 50 days after flowering commenced with the three times of sowing (April, May 

and June), respectively. In trials at Leeton, temperatures above 34oC at the beginning to 

mid flowering were more damaging than just at flower initiation only. 

 

9.0 Crop Protection 
No fungicide, herbicide or insecticide is registered yet on quinoa in Australia. However, 

minor use permits have been issued by Australian Pesticides and Veterinary Medicines 

Authority (AVPMA) for disease, insect-pest and weed management in quinoa for only 

Western Australia at this stage. 

 9.1 Disease Management 

No serious disease incidence was recorded in the project trials, except minor symptoms of 

sclerotinia stem rot were observed at Geraldton (Woorree), WA during 2017.  

A Thiram permit (PER86591) is in place for control of Ascochyta blight (Ascochyta rabiei) 

in quinoa for WA only. Use Thiraflo® flowable fungicide (thiram 600 g/L) at 2 L/t of seed as 

a seed treatment just before sowing. The fungicide can be applied in a slurry to the seed 

using up to 3L of water per tonne of seed. For maximum efficacy, the seed must be treated 

uniformly and covered thoroughly. There are no withholding periods when used as directed.  
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The following diseases in quinoa have also been reported to cause significant losses in 

South America, North America and Great Britain                                                                                          

(Ref: http://corn.agronomy.wisc.edu/Crops/Quinoa.aspx) : 

 Downey mildew (Peronospora farinosa) 

 Damping off (Sclerotium rolfsii),  

 Stalk rot (Phoma exigua var. foveata) 

 Leaf spot (Ascochyta hyalospora) 

 Grey mould (Botrytis cinerea) 

 Bacterial blight (Pseudomonas sp.)  
Spinach and beets viruses have been reported to infect quinoa. Aphids or leafhoppers 

would likely transmit many of these viruses.  

 

9.2 Insect Management 

Following insect-pests have been observed to attack quinoa: 

 Flea beetle and red-legged earth mite (RLEM) at seedling  

 Aphids, Looper spp, Heliothis and Spodoptera at flowering  

 Rutherglen bug and Mirids at crop maturity (can damage developing seed)  

At higher temperature, increased activity of insect pests on quinoa is likely. The Rutherglen 

bug, in particular, has been observed at Kununurra. RLEM mite may predate quinoa 

seedlings at emergence and their presence should be monitored as a precaution. 

 

   
 
Figure 3: Flea beetle damage on quinoa seeding at Leeton, NSW (Left, photo by David Troldahl) 
and Red-legged earth mite damage on quinoa seeding at Northam, WA (Right, photo by H. 
Dhammu). 

 

 

http://corn.agronomy.wisc.edu/Crops/Quinoa.aspx
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Figure 4: Cowpea aphid (Aphis craccivora) (left) and Rutherglen bug (right) on quinoa 

plants in DPIRD trials (Photos by H. Dhammu). 

Alfa-cypermethrin, chlorpyrifos and sulfoxaflor permits are valid to manage some of these 

insects in quinoa. See Table 4 (on page 13) for details on minor-use insecticide permits 

issued by AVPMA.  

9.3 Weed Management 

Weeds are one of the major problems in quinoa production. Table 5 contains information 

on pre and post-emergent herbicide permits issued by AVPMA for control of grass and 

certain broadleaf weeds in quinoa.  

A trifluralin permit is in place, but trifluralin 480 at 2 L/ha or at higher rates can reduce 

quinoa plant population and seed yield significantly. Dual Gold® (s-metolachlor) at 0.5L/ha 

has been tolerated by most quinoa varieties with a good safety margin, but no permit is 

currently available for this herbicide. 

For post-emergent broadleaf weed control in quinoa, diflufenican (e.g. Brodal®) at 50 -100 

g/ha applied at 4-10 leaf stage has been tolerated by U12BOL-B-E-W, JC1 and Regalona 

quite well with a good safety margin. Diflufenican applied to quinoa under cold conditions 

could affect grain yield negatively. At this stage, the permit is not available for this herbicide. 

 

Figure 5: U12BOL-B-E-W plant population as affected by trifluralin 480 at 2L and 4 L/ha 

(Left, significant negative effect) and Dual Gold® (s-metolachlor) 0.5 and 1 L/ha (Right, no 

negative effect) applied before seeding (IBS) on grey self-mulching clay at Dongara during 

2018 (The photos taken 7 weeks after sowing by H. Dhammu).  
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Table 4: Minor use insecticide permits for insect-pest control in quinoa for use only in Western Australia.  

Insecticide Rate/ha 
Timing (crop growth 

stage) 
Insect-pest  controlled 

Withholding 

period 

Permit 

Number 
Expiry date 

Alpha- Cypermethrin 

100 g/L 
200-400 mL 

Early post-emergent 

up till grain fill 

Vegetable Weevil  (Listroderes 

difficilis), Budworm (Helicoverpa 

spp.),  Pasture Webworm 

(Hednota spp.) 

H = 21 DAA 

G = 14 DAA 
PER85051 30 Sept 2023 

Chlorpyrifos 500 

300 mL 

Pre-emergent 

 

 

Lucerne flea and Red legged 

earth mite  

H = 10 DAA 

G = 2 DAA 
PER86705 31 Oct 2021 

70 mL Post-emergent, 

spray when at least 

2.5cm cover of crop is 

present 

Lucerne flea (Sminthurus viridis) 

140 mL 
Red legged earth mite 

(Halotydeus destructor). 

Sulfoxaflor 240 g/L  

 
100 mL per 100 L of water. 

Do not apply after full 

flowering.  

Aphids, in particular the Green 

peach aphid (Myzus persicae). 

H = Nil 

G = 14 DAA 
PER83491 30 Sept 2020 

Sulfoxaflor 500 g/L  

 

48 g per 100 L of water + 

wetting agent (Agral: 0.2% 

w/w). 

H = harvest, G = Grazing and DAA = days after application. 
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Table 5:  Minor use herbicide permits for weed control in quinoa for use only in Western Austral ia.   

Herbicide Rate/ha 
Timing (crop 

growth stage) 
Weeds controlled 

Withholding 

period 

Permit 

Number 
Expiry date 

Temporary 

Maximum 

Residue Limit 

Propyzamide 500 

Propyzamide 900 

1 kg or 1 L 

0.56 kg 
IBS or PSPE 

Grasses listed on the product 

labels 

H = Nil 

G = 12 WAA 
PER83235 30 Sept 2022 0.02 mg/kg  

Sakura 850 WG 

(Pyroxasulfone) 
118 g IBS 

Annual ryegrass, Annual 

phalaris, Barley grass, Silver 

grass, Toad rush, Great 

brome, and Wild oat. 

H = Nil 

G = 6 WAA 
PER83342 31 Oct 2020  

Trifluralin 480 1.5-2L/ha IBS 
Annual grasses and Broadleaf 

weeds 

H = Nil 

G = Nil 
PER80723 28 Feb 2021  

Clethodim 240 

(e.g. Platinum®) 
250-500 mL 4 -12 leaf stage 

Annual Ryegrass 

(Lolium rigidum) 

H = Nil 

G = 3 DAA 
PER80729 

31 July 2019 

(Expired) 
 

Quizalofop- P-ethyl 

99.5 g/L 

(e.g. Targa®) 

250 -375 mL 

product 

4-12 leaf stage, 

prior to budding 

stage 

Brome Grass (Bromus spp.) 

and Volunteer Oats (Avena 

sativa) 

H =Nil 

G = 4 WAA 
PER80728 31 Oct 2020  

Diquat 200 g/L 

(e.g. Reglone®) 
1.5 - 3 L 

Desiccation: 4-7 

days prior to 

harvest 

Desiccation 

H = 4 DAA 

G = 1 DAA 
PER83669 31 Oct 2020 

5 mg/kg quinoa 

food 

100 mg/kg 

quinoa animal 

feed commodity. 

Broadleaf weed 

control: 7 days 

prior to harvest 

Pre-harvest knockdown of 

Wild radish, Milk thistle and 

other broadleaf weeds. 

IBS = Incorporated by seeding, PSPE = Post seeding pre-emergent, H = harvest, G = Grazing, WAA = weeks after application, DAA = days after application. Temporary Maximum Residue 

Limit (TMRL) applies only to produce marketed and consumed in Australia. If treated produce is to be exported, due account should be taken of the residue definition and residue 

limits/import tolerances of importing countries and that any residues must not exceed those requirements of the importing country. 
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10.0 Harvesting 
U12BOL-B-E-W is ready for harvest when its plants have dried, dropped leaves and 

turned a pale yellow colour. At this stage, seeds will not be dented with a fingernail and 

should thresh easily by hand. 

U12BOL-B-E-W is suitable for direct harvesting the standing crop or windrowing followed 

by harvesting with a pickup front. Harvest can be done with a conventional combine 

harvester utilising small seed sieves and lowest drum speed. Quinoa varieties including 

U12BOL-B-E-W may retain some sap or moisture in the inflorescence/head even when 

looking very dry, resulting in gumming up the drum which is difficult to remove. This 

problem is overcome by windrowing the crop. Moreover, windrowing seems a better 

option than desiccation (e.g. Diquat, PER83669) as desiccation leaves some moisture in 

the head for its continuous growth. After harvesting, hard-wheat settings on the moisture 

metre could be used to determine the seed moisture and seed will store well below 12% 

of moisture.  

  

Figure 6: U12BOL-B-E-W ready for harvesting (Left, photo by H. Dhammu) and 

harvesting with conventional machine fitted with a belt pick-up front after windrowing 

(Right, photo by M. Warmington). 

 

11.0 Seed Quality 
Seed colour varies significantly among quinoa varieties. U12BOL-B-E-W seed was found 

to be whiter than the other locally available varieties/lines like Medusa, Titicaca and JC1, 

but not as white as Organic White Peru seed (Table 4). At Bool Lagoon, SA the colour 

difference amongst different varieties was less noticeable.   

Seed size and 1000-seed weight were similar among varieties. Seed size varied between 

locations and seasons, and was larger when produced under more favourable 

conditions. 

Protein content ranged from 11.3-15.5% between U12BOL-B-E-W, Medusa and JC1. 

These varieties had similar protein content to Kindred Organics at Bool Lagoon, SA. 
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Table 6: Seed size and weight, and colour difference index (seed colour) of different 

varieties at different locations.  

Location and 

varieties 

Mean seed size  

(mm) 

1000-Seed 

weight (g) 

Protein 

(%) 

Colour difference 

Index (ΔE*ab), C/F 

    Organic 

White 

Peru 

U12BO

L-B-E-

W 

Geraldton, WA - 2017 

U12BOL-B-E-

W 

1.70 3.5 13.3 13.3 0 

JC1 1.74 3.9 13.1 22.3 9.5 

Medusa 1.73 3.6 13.5 21.7 8.7 

Titicaca 1.73 3.0 14.5 21.6 8.8 

Eradu, WA - 

2017 

     

U12BOL-B-E-

W 

1.68 3.3 13.5 14.0 0 

JC1 1.71 3.3 14.0 22.3 8.9 

Medusa 1.67 3.1 14.1 24.0 10.4 

Titicaca 1.59 2.8 15.9 23.5 10.1 

Bool Lagoon, SA – 2016 

U12BOL-B-E-

W 

1.53 2.3 13.6 10.0 0 

JCI 1.56 2.8 13.5 12.1 2.1 

Kindred 

Organics 

1.53 2.6 13.9 11.1 1.2 

Medusa 1.54 2.5 13.6 12.8 2.9 

Leeton, NSW - 2017 

U12BOL-B-E-

W 

1.67 3.2 14.8 14.5 0 

JC1 1.71 3.2 15.5 28.3 14.2 

Katherine, NT - 2017 

U12BOL-B-E-

W 

1.56 2.3 11.7 9.7 0 

JC1 1.59 2.5 11.8 22.1 13.8 

Medusa 1.59 2.3 11.3 20.7 12.3 

Protein was not analysed directly. Nitrogen, a constituent of proteins, was measured by 

combustion in-house Leco method P3.1 and expressed as protein multiplying it by 6.25 

(Chemistry Centre, WA)  
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The colour difference index was measured with Colorimetre (Minolta CR-310) using 

Organic White Peru and U12BOL-B-E-W as the comparator varieties having a reading 

of 0. The colour difference index (ΔE*ab) is described in terms of related visual colour 

difference as follows: 

 0-0.5 Trace difference 

 0.5-1.5, Slightly Discernible (hard to detect with the human eye) 

 1.5-3.0, Noticeable (detectable by trained people) 

 3.0-6.0, Appreciable (detectable by ordinary people) 

 6.0-12.0, Large (large difference in the same colour group) 

 Greater than 12, Extreme (another colour group). 

 

12.0 Receival Standards or Quality Specifications 
There are currently no standard quinoa quality specifications used in Australia with 

different companies following different standards.  

12.1 Quality Specifications used in Australia 

12.1.1Australian Grown Superfoods or Three Farmers Narrogin, WA uses the following 

specifications (http://threefarmersquinoa.com.au/):  

 

Table 7: Physical and chemical specifications by Three Farmers Narrogin.  

Test Specification parameters 

Physical 

Seed size 3 mg average (2-4 mg range) 
Purity >99% pure 
Whole grains >98% 
Damaged grains <2% 
Colour Golden/ light tan 
Appearance Small round seed 
Aroma Nutty 
Flavour Mild nutty 

Chemical 

Chemical residue screen < Detectable limits 
Gluten residue Not detected 
Moisture <12% 
Ash <2.5% 

 

13.0 Saponin Removal 
Saponin on the outside surface of the seed must be removed before packaging for sale 

to consumers. Several options are available to quinoa growers for saponin removal:   

 Seek access to existing processing facilities at Narrogin, Western Australia or at 
Kindred, Tasmania; 

 Purchase and import food processing machinery from existing manufacturers in 
Peru or Germany;  

http://threefarmersquinoa.com.au/
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 Investigate whether rice milling facilities in NSW have the technical capacity to 
process quinoa; and  

 Investigate the export of unprocessed seed for saponin removal in existing 
overseas facilities.  

 

Currently, the best method for determining if sufficient saponin has been removed from 

seed is the test tube foam method. This can be undertaken on-farm if the correct method 

is followed. Alternatively, samples can be sent to DPIRD or another suitably qualified 

laboratory. 

 

14.0 Economics of quinoa production  
The trial results indicated that quinoa is best suited to frost-free areas under both rainfed 

and irrigated conditions and it can yield 0.5 – 3t/ha with an average seed yield of 1.5t/ha. 

With a farm gate price of ~$1,000 per tonne (1t/ha yield) and similar production costs to 

wheat ($364/ha) and canola ($411/ha) under rain-fed conditions in the Geraldton port 

zone (medium to high rainfall zone), quinoa therefore represents a highly profitable 

alternative crop for Australian cropping systems. The gross margin of quinoa can be as 

high as $615/ha compared with $309/ha for wheat (at 2.9t/ha) and $285 for canola (at 

1.5t/ha). 

 

Figure 7: Crop gross margin comparison under rainfed conditions of Geraldton, WA 

(medium to high rainfall zone). Economic analysis was conducted by DPIRD economists 

Vilaphonh Xayavong and Paul Mattingley. 
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