


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.
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Compet

Ecotain: Breeding diuretic

pastures to dilute urea in

livestock urine.

Overseer: Nutrient-flow

software helps farmers reduce

the

ir fertiliser loss.

$44M into GMOs,

AgResearch
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Intellectual Property

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

US: Can also patent naturally
occurring genes Iif 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.
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Urea fertilisers imported into NZ 1.2.3. 4

Land area used by dairy farms (20.9%) 3

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

Land area used by horticultural farms (5.7%)

Land area used by other livestock farms (2.5%)

Fertiliser application rate by dairy farms

Fertiliser application rate by sheep/beef farms

Fertiliser application rate by horticulture 6

Fertiliser application rate by other livestock farms 7

Annual spending on urea fertilisers by dairy farms 8

Expected increase in nitrogen-use-efficiency

$281M /year

2.5M ha

8.5M ha

0.7M ha

0.3M ha

30 kg/ha/year

8 kg/ha/year

50 kg/ha/year

8 kg/ha/year

$118M /year

8%

Annual savings on fertiliser

Average number of years per application of seed

Price markdown (set by seed manufacturer)

IP royalty rate (paid by seed manufacturer)

Added value available for capture by MOD

Average annual cost of urea fertiliser per farm 9

Added value of seeds per farm per year

Current average annual cost of ryegrass per farm

Annual cost of MOD ryegrass per farm

Annual revenue cap

Annual revenue per 1% market share

$9.4M /year

2 years

50%

20%

$472K /year

$9,637 /year

$384 /year

$2,940 /year

$3,342 /year

$8.2M /year

$82K /year



Pasture fertiliser input trends

FERTILISER
Fertiliser is a critical input for the prod.action of feed. In New Zealang, this has tracitionally conssted of
ryegrass and claver pastures, but farmars are increasing the diversity of their pasture species and the use

of sltenative feed sources such as forege crops, maze silage and palm kernel expeller meal [PKL).

Over the past S0 vears, use of fertiliser has increased, particularly the spplcetion of nilrogen belweer
1990 and 2004 |Figure 191

Figure 19: N-P-K consumation in New Zealand. SOURCE: FERT RESEARCH
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Nitrogen cycle for dairy farms
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The nitrogen cycle in a clover- based pasture producing about 900 kg MS/ha



N-leaching over time
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Geography of N-leaching




E. coli concentrations 2013 Fish endangerment 2013

Conservation status of native freshwater fish and invertebrates
2013
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Seasonal effect on N-fertiliser

NITROGEN RESPONSES ACCORDING TO SEASON*

Late winter/early spring (Jub-Sept): —
$ Time of most rebable response

$ Apply N at least 3 weeks Mid-spring (0ct-Nov):
Pror 10 an expecied '
feed defucrnt $ Exceflent responses toN

$ Create surplus pasture

$ Conservation & associated waste |
NCrease <ot of N-boosted grass |
bt still cost effective

Early winter
(May-Jun):
$ LowestN
response which
may kead o
drect
of N
$AcadN ORS00 .. Semmee $ l -k
apphcaton 10 $ Napphed in Dec can provide
watedogoed pasture 10 carry through nto
sols surmnmer and reduce defich
$ Apply N before expecied sol
mosture defiat
N applied (kgN/ha) $ Avoid applying N once pasture growth
Autumn (Mar-Ape): s bmited by dry soils

$ Extra feed grown can be vabuable for extending lectation, ‘/ Key:
buddng conditson or prowmiding wenter feed $ to financially gan

$ 10 avoid financil loss
$ Apply N when sod moistuee is hugh encugh for active gromth




H’ HERDS AND COWS

Total number of herds 11,748
Average Herd see 414
Number of cows Hu

(riking) 4.8 million

FARMERS AND
DAIRY LAND

Number of farm ownes/
Operators 8,508

Number of shareesliers 3,240
Awverage larm sice 147ha

AVerage tows per ha 2.8

Snapshot of NZ dairy 2017

r

THE NORTH ISLAND HAS 73%
of New Zealand's dairy herds,
60% of dairy COWS AN Procuces
$7% of New Zealand's milicsolids.

THE SOUTH ISLAND HAS 27%
of New Zealand's dairy herds,
40% of dary cows anc pmdecet
43% of New Zealand's malicsolids,

' 4

Towal effective hectares of
dary lend in New Zedlanc

1.7 million
hectares

Mk processed Dy dary
companies 2016-17)

21.0 billion

litres

containing 1.8 billion
kilograms of miksolids

comem £8 70

The value of dairying in
New Zealand

JOUS In e Jdery wausly (excl ta'm
D SIress owners

47,310 employees

Arroant of eaport revess e NZ eaent
from dary farming Q0'E 17)

SNZ13.4 billion

(in 2016-17) of the total value that New Zealand earned from its merchandise
exports.” That is 35% of New Zealand's tota! primary industry export value.

3%

New Zealand IS the
woric's langest saporter
of Gary producis butis

only t 8th larpest mék
prode car worktaads

Numbers employed in the
dairy industry in New Zealand

Number empoysed

ontam §J 33,760

Total dakry x 47,310



Costs per N-fertiliser type

Types of fertiliser N

All the common fertilisers (urea, ammonium sulphate and DAP) produce the same amount of
DM per kg N applied i.e. a kg N is a kg N regardiess of the product. Therefore choose the
cheapest form based on the cost per unit N, after taking into account the value of the other
nutrients (see below).

Urea 795 Nil 795 460 1.73

Coated 758 Nil 750 380 1.97

urea

Ammonium 645 $102 (230 Kg of S at 560 205 273

sulphate 0.45 cents/Kg)

DAP 1082 $680 (200 kg of P at 402 180 223
$3.40/kg)

Note ' all costs are ex works April 2012

NZ fresh water trends 2017

New Zealand’s fresh water

at a glance
Our fresh WZO!?
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Nitrification and leaching

How it works
Undér aerocic condibons, nltrogen compounds in the soil are converted, by bacteria, 10 rilrales,
Thg ircludas the comersion of ammonium to nitrate, with ths raleass cf Nirous oxida,

Nilrous oxide gas loss

Ammonium' "’ Nitrite _ ’
- + Nitrate "
Oxygen Oxyaen
Nitrification inhibitor Nitrate leaching
acls here 0SS

Orily ammcenium and nitrate are readily taken up by plant reots. Ammenium (with &S 1ve charge)
IS hels on soil particles mcre efficently, and nitrate 'with 1S -ve Charge iIs mcre easiy leached
unce: hgher rarfall or rmgation, particularly if il is present in much greater quantiles than plants
can use.

Reviewing NZ GMO regulation

https://www.youtube.com/watch?v=gMqul9PyBPk



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

