
Who are we?

Teaching young scientists 
about commercialising IP 

Novel biotech solutions 

Representing UoA on the 
international stage 

Community engagement



A growing problem

Increasing use of nitrogen 
fertilisers in NZ agriculture. 

More nitrogen flowing to more 
rivers, causing algae to thrive. 

74% of native freshwater 
species now endangered. 

30% of rivers not swimmable.



The pain points

Nitrogen is washed away fast, 
limiting pasture growth, and 
must be reapplied seasonally. 

Fertilisers account for 14% of 
dairy farm expenses. 

Damages cost NZ government 
over $10Million every year.



Fixing the problem 
at the source

DUR3 protein used by common 
rice to increase urea uptake. 

Increase UreG protein for 
converting urea into ammonia. 

Increase GS1 for converting 
ammonia into glutamine.
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Our to-do list 

Between now and November: 

1. Transform plant with DUR3/
UreG/GS1 construct. 

2. Test results of 
transformation. 

3. Compare urea uptake and 
plant growth rate with control.



Competition 

Ecotain: Breeding diuretic 
pastures to dilute urea in 
livestock urine. 

Overseer: Nutrient-flow 
software helps farmers reduce 
their fertiliser loss. 

AgResearch: $44M into GMOs, 
plus another $25M for ryegrass.



Intellectual Property

NZ/Aus: Can patent our 
transgenic line, but not the 
naturally occurring genes. 

US: Can also patent naturally 
occurring genes if synthesised. 

DUR3, UreG and GS1 have not 
been used in patents in NZ, 
Australia, US or Canada.



ROI 

Assuming +8% nitrogen use 
efficiency, and a 10% royalty: 

$41,000 in royalties per year 
per 1% of NZ dairy farms. 

Potential to expand with meat, 
fruit and vegetable farms. 

Potential to scale globally.





Urea fertilisers imported into NZ 1, 2, 3, 4 $281M /year

Land area used by dairy farms (20.9%) 5 2.5M ha

Land area used by beef/sheep farms (70.9%) 8.5M ha

Land area used by horticultural farms (5.7%) 0.7M ha

Land area used by other livestock farms (2.5%) 0.3M ha

Fertiliser application rate by dairy farms 30 kg/ha/year

Fertiliser application rate by sheep/beef farms 8 kg/ha/year

Fertiliser application rate by horticulture 6 50 kg/ha/year

Fertiliser application rate by other livestock farms 7 8 kg/ha/year

Annual spending on urea fertilisers by dairy farms 8 $118M /year

Expected increase in nitrogen-use-efficiency 8%

Annual savings on fertiliser $9.4M /year

Average number of years per application of seed 2 years

Price markdown (set by seed manufacturer) 50%

IP royalty rate (paid by seed manufacturer) 20%

Added value available for capture by MOD $472K /year

Average annual cost of urea fertiliser per farm 9 $9,637 /year

Added value of seeds per farm per year $384 /year

Current average annual cost of ryegrass per farm $2,940 /year

Annual cost of MOD ryegrass per farm $3,342 /year

Annual revenue cap $8.2M /year

Annual revenue per 1% market share $82K /year



Pasture fertiliser input trends Nitrogen cycle for dairy farms



Geography of N-leachingN-leaching over time



Fish endangerment 2013E. coli concentrations 2013



Seasonal effect on N-fertiliser



Snapshot of NZ dairy 2017



NZ fresh water trends 2017Costs per N-fertiliser type



Reviewing NZ GMO regulationNitrification and leaching

https://www.youtube.com/watch?v=gMquI9PyBPk

https://www.youtube.com/watch?v=gMquI9PyBPk

