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South Gippsland Sentinel Times
https://www.sgst.com.au » emergency-services » extent-... 2

Extent of Mirboo North's devastation still hitting home, they ...

14 Feb 2024 — “With Mirboo North the worst hit South Gippsland Shire town during Tuesday's
storm event, council staff were on site all night as were emergency ...

Australian Broadcasting Corporation
https://www.abc.net.au » news » south-gippsland-storm-... %

South Gippsland residents start clean-up after 'terrifying ...

14 Feb 2024 — Hail bucketed the region and strong winds savaged townships and bushland,
destroying houses and tearing down trees. Man in glasses in front of ...

ABC

South Gippsland Sentinel Times
https:/fiwww.sgst.com.au » emergency-services » mirbo... %

Mirboo North in ruins as deadly storm leaves trail of ...

15 Feb 2024 — Residents impacted estimate the width of the 'tornado like storm' was no more
than 500 metres wide, it's path clearly visible in Mirboo North ...
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New Zealand Context
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Version
as at 24 August 2023

Drivers for change

Water Quality — National and Regional Regulation
* Resource Management Act

« National Policy Statement — Fresh Water Management Resonrce Management Act 1991
 National Environmental Standards Dusormen 220y 1

* Fresh water farm plans - e

Greenhouse Gas Emissions

« Government commitments to the Paris Agreement
* Milk company supply conditions

« Bank lending conditions

National Policy Statement
for Freshwater Management 2020

Dairy cattle code of practice Dairynz®



Some wintering
systems in NZ are
under pressure to
change.

What options are
out there??




Which system?

* Level of control required

* Farm system the farm is operating

 Location — catchment, soil type, topography, rainfall
» Consenting requirements

e Skills of the team

 Resources available
e Labour, land, infrastructure, finances




Grass wintering

Traditional North Island wintering

Long rotation on milking platform, break
feeding pasture with silage

Suits free draining soils and regions with
good winter pasture growth

No diet transitioning required

Lower risk

Requires

« Good pasture management sKkills

« Contingency for dry autumn/low pasture
accumulation

« Reliable supply of silage

* Good soils and climate

DairyNz®



Forage crops

Regions with low winter growth rates and/or heavy soils
High yields (brassica’s 12-18 T DM/ha, fodder beet (20-35 T
DM/ha)

High quality feed

Minimises area required for wintering

Requires

» Contingency for crop failure/poor yields
 Transition plan on and off crop

 Plan for dealing with cows that don’t adapt

* Provision of adequate supplement for crop type

Concerns

* Public perception, cows in mud

* Environmental impact — sediment, P and N losses, soll
structural damage

—

DairyNnz



Baleage wintering

Alternative to crops on heavy soils —
loophole in the wintering rules
Diet predominantly baleage fed in ring feeders
Range of implementation strategies

« 70 to 100 baleage bales per hectare

» Varying pre-graze pasture mass
Level of post winter regrassing dependent on
soll type, weather and implementation regime
No transitioning required

Requires

 Reliable source of good quality baleage
* Ability to recycle baleage wrap

 Lots of bale feeders

—

DairyNz



Hay bale wintering

 Originated from the US as part of some
regenerative farming systems
3500-4000 kg DM/ha pasture pre-grazing
cover

* Hay bales set out in a grid formation at
approx. 30 bales/ha (approx. 18-20 metres
apart)

* No ring feeders

* Hay provides soil armour

« Seed in hay germinates post winter

* No transitioning required

Requires
* Significantly more land than crops
« Good quality hay




Off paddock infrastructure

» Range of options: covered and uncovered
* Freestall barn
« Composting barn
« Herd Home®
» Wintering/fed pad

 High capital cost
e Square metres per cow

 Effluent consenting
* Roof

» Good for nitrate leaching, not so good for GHG
(pollution swapping)

 Management challenges can compromise 8" e

>

animal welfare outcomes




Good management paddock
wintering




Buffer areas

Critical source areas (CSA’s)

 Areas that accumulate water and
nutrients during rainfall.

* Leave uncultivated in grass where
possible

* Do not graze through the CSA

Waterway buffers
 Minimum 5m and stock excluded

 As slope increases, so should buffer
distances




Reducing stock movements

Portable troughs

» Use a portable troughs to give animals
easy access to fresh clean water.

* Place at the side of the break for ease of
shifting.

Backfencing

« Shift back fence regularly to reduce

movement of animals and damage to
solls.

Baleage

 Place bales away from waterways and
CSAs. Use bale rings to improve
utilisation.




Contingency plans for adverse weather’?

» Budgeting 10% extra feed

* Increasing area available
 New break or behind the back fence

« Saving drier, lower risk paddocks on the farm with
shelter

« Saving sheltered areas within a paddock for grazing
later

 Yards/laneways with rubber matting for short periods
* Rolling out straw

* Feed-pads/stand-off pads

* Tree blocks (safe!)
 Alternative grass paddocks

» Grass strips in crop paddocks




Wet weather breakout zone considerations

» |dentifying and not spraying out
and cultivating

 Management prior to winter

« Ease of access

. Ctontractors to harvest pasture, spray crop
etc

« Animals during grazing

* Location in paddock

» Avoid lower lying areas of the paddock or
CSA's
* Drier, more sheltered areas

DairyNz®



Nitrogen cycle recap
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Outputs:

Inputs:

N fertiliser The nitrogen CyC|e milk, meat, crop

Supplements
N fixation

N conversion
efficiency

4

N leaching

Nitrogen surplus is a good proxy for N leaching risk Dairynz®



Generally, N surplus increases with
increasing farm intensity

BUT large variation between farms within system - improvements

possible
B Supplements N (kg N/ha) M Fertiliser N (kg N/ha) Purchased N surplus (kg N/ha) A Milksolids (kg MS/ha)
180 1800
160 A 1600
140 1400 .
120 1200 <
© ©
< 100 1000 3
% 80 800 =2
2 A E
60 600
—
40 400
20 200
0 0
1 All grass 2 Feed imported 3 Feed importedto 4 Feed importedto 5 Feed imported
self-contained for dry cows 4-10% extend lactation 10- extend lactation 20- all year 30%+
20% 30%

Pinxterhuis et al. 2019 (Technical Series April) DairyNz?



Inputs:
N fertiliser
Supplements
N fixation

Outputs:

Proposed mitigations
Research challenge is to break the link
between environmental impact and
production intensity

— T

milk, meat, crop

,,,,,,,

Reduce

iebre

Nitrate Ammonium |mPFOV§ N
e o R conversion
| | ' efficiency

N leaching
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N loss mitigation
research:
Improving water

quality

Farm Systems Research

Farmlet
E‘ 5td Infrastructure

D LI Baleage
BEL:

[ Jurs
[ ] Farm
Ll

Support



Previous systems research provided solid basis:
Pastoral 21 and Forages for Reduced Nitrate Leaching

N efficient pasture species High BW cows Stand-off in autumn and winter
Less N fertiliser Lower stocking rate Low-N crops
Low-N supplementary feed More pasture per cow Catch crops

DairyNz®



Pastoral 21 (2011-2015) — Canterbury Pastoral 21 (2011-2015) — Waikato

reduce inputs, increase efficiency
g, | ~7ﬂ ..4'2 Stocking rate (cows/ha)
= Cow genetic merit (BW) 156 225
- Replacement rate (%) 22 18
N fertiliser (kg N/ha) Up to 150 Up to 50
0C |ng rate (cows/na . .
N fertiliser (kg N/ha) Up to 400 313 Up to 150 Grain feed'”9 (kgfcow) 0 max 400
Grain feeding (kg/cow) Up to 800 0 Up to 100 Standoff — urine collected No Yes
Average production (kg MS/ha) 2,241 1,821 1,700 (-24%) Effluent applied (% of farm) 23 50
Average operating profit (/ha) 4,205 4,395 4 300 (+2%) (kg N/ha) 9 19
Average N leached (kg N/ha) 46 39 -30%) Average production (kg MS/ha) 1,201 1,151 (-4%)
Average operating profit ($/ha) 2,086 1,807 (-15%)
Dairvnz® heef+lamh ‘ﬁf Ministry of Business, @erg CANZ
i’ L ¥ movetion & Employment e 'U NG Average N leached (kg N/ha) 54 31 (-43%)

Backtrack dairy (2015/16 — 2018/19) —
reduced inputs, increased efficiency

N fertiliser (kg N/ha)

Supplement imported (kg N/ha) 49
Product out (kg N/ha) 99 101
Purchased N Surplus (kg N/ha) 88 45
[N leaching (kg N/ha) 42 38 ]
: . =
Production (MS/ha grazed) 1,546 1,597 DalryNz’

Pasture eaten (t DM/ha) 16.5 17.2



Low N Systems

Stacking of options for transformational impact - improved urine patch genetics, nitrogen
excess management and mitigation technologies

\\Q\N gen e‘t/.CS

Animals with improved urine patch Developing tools to help Modelling, measuring and
characteristics, phenotyping manage N excess demonstrating transformational
reductions

_ . — -y
T S ) Dairynz= CRVD

Dairy for life BETTER COWS » BETTER LIFE

\



Northland Agricultural Research Farm

* Current Farm
 Kikuyu & ryegrass pastures, up to 190 kg N/ha, 3.1 cows/ha

* Alternative Pastures Farm
* Fescue & cocksfoot pastures, up to 190 kg N/ha, 3.1 cows/ha

* Low Emissions Farm
 Kikuyu & ryegrass pastures, no nitrogen applied, 2.3 cows/ha

Northland Dairy
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Dairy Trust Taranaki

Gibson Farm

 Current: 3.1 Friesian cows/ha, 190 kg N/ha and 700 kg DM/cow
imported feed.

- fStep Change: 2.5 cows/ha, 75 kg N/ha and 300 kg DM/cow imported
eed

Waimate West Demonstration Farm

* Farmlet 1 Current system based on perennial ryegrass, 3.5 Jerseys/ha
* Farmlet 2 Diverse Pasture farmlet, 3.5 Jerseys/ha

Kavanagh Farm
» Net carbon zero farmlet ‘ Dairy Trust

TARANAKI




N loss mitigation
research:
Improving water
quality

Winter fodder beet vs kale;
reduced system intensity




Southern Dairy Hub

Farm management interventions to deliver a 30% reduction in nitrate leaching

N\n\el’ Cro o S app,o

< X

@ on Southern Dain
% a |
GHG Emissions
reduced 10!

‘ :
Milk
roduction,h;

educed Nitrogen

Reduced

Reproduction

Less N fertilizer, less Kale or fodder beet for Four-year farm systems
imported feed, fewer cows wintering; fodder beet comparison at scale
for shoulder feeding

DairyNz®



Fodder beet is a low-N feed, that reduces
N intake and urinary N excretion

Late lactation cows

500

400

300

200

o | B B
0

Pasture Pasture + 23%FB Pasture + 45%FB

g N/cow/day

H N intake B Urine N
Waghorn, Dalley et al. 2018

f 4 ﬂ Mini of EI.I-'BI'HEE, . # care Ressar art & Food =y 112‘1':' LI“:‘DI“
fﬁ} Inn&ﬁm & Employment Daf r yNZ -~ m rrrrrrr h @ @ [ :::,.H:“.ﬂ:: ﬂ.r._m;;_r_n: ..-.-,;f %HU.'HEE‘H



Fodder beet systems have environmental opportunities

140 -

120 -

8

« Reduced winter nitrate leaching both
per ha (55 vs 106 kg N/ha) & per cow
wintered (2.0 vs 5.6 kg/cow)

1 LS50y Year2

N Leached (kg N ha'Yr")

s B8 & 3 B

* Fodder beet systems at SDH had a ommtmer T ammars o
lower methane footprint (9%) and i
lower long-lived gas footprint (13%)
than the kale systems I

3 leached
N20 NH3 volatilised
N20 Man
N20 Fertiliser
nnnnnnnnnnnn
. =

(kg COz—eq/ha MP/year)

* Reduced nitrous oxide emissions
* 39% lower than from cows grazing kale

* Reduced methane emissions
* 18% lower than from cows grazing kale

Long-lived GHG (N20 + COZ) emissions



Total farm N leaching losses (kg N ha'1)

Lower system intensity reduced
leaching losses in Southland but not as

profitable

Reduction for LI measures =18 - 26%

Reduction due to FB as a winter crop =12 - 20%
50 ~

Std kale v LI FB = 34% reduction
40
30 -

20 +

10

Pre conversion

[ Sheep

[ Dairy support crop
I Dairy support pasture
E Pasture

@ Kale

I Winter FB

[ AutFB

Standard kale Ll kale

Standard FB LIFB

=@=>5td Kale ==@=||Kale -—=@==Std FB LI FB

Pasture DM (14T/ha)

1.20

Complexity % clover (20%)

1.00

Repro Int (5%) ME (12.5)

Preg Rate (92%) Past Protein (21%)

3wk subm (90%) N leaching (30kg/ha)

Profit ($4000/ha) Methane (300 kg/ha)

<
Lameness (10%) BCS

Metabolics (1.5%) Production (1300kg/ha)



N loss mitigation

research:
Improving water

quality

Alternative pasture species




Plantain potency and practice

Providing confidence in a low cost, high impact mitigation for nitrate leaching

gfficac),

A

Leaching measured at scale Risk and potential benefits to milk, Solutions for management and
and on different soils meat, and animal health and welfare regulation; demonstration of adoption
and impact; cultivar evaluation

Wo— o L1ER5 67)
Ministry for Primary Industries = gip - . - 7 :
s @, Daryn® =

Manati Ahu Matua
—— = =
Dairy for life



Plantain reduces urine N concentration

Leads to significant reduction in leaching from urine patch

1.2 -

1.0 +

Urine nitrogen (g/ 100g)

0.4 -

0.2 1

0.0

(a)
I 1 0] 1 © 1 ]
Ryegrass
© 15% PL
N \ _ 30%PL
- S = 45% PL
000 300 600 900 1200 1500 1800  21:00 NZ studies used the plantain cultivar Tonic

and Agritonic (currently in Ecotain)

Minnée et al. 2020

ovation & Employment

togh s o ; - =
LB, Mnovasion & Emoio Dairynz=  Pfescach

=
Landcare Research Plants Food —~ .7 LIHED |I'l VNZ /
@Y | o RESEARCH | ) University




How plantain (ecotain) works

1. Dilution effect
Higher urination frequency & volume (lower DM%)

2. Partitioning effect
More N partitioned to dung vs. urine

3. Direct N retention effect
Secondary compounds in plantain roots slow down
conversion of urine-urea N to nitrate

4. Indirect N retention effect
Secondary compounds in urine slow down
conversion of urine-urea N to nitrate

e
-
-
el
-
.
-
L

- -
-

L -

ninputs B NouTPuTs |[] & A
Fertiliser, clover Milk, meat, fead
fixation, fesd

\

Gaseous losses



Plantain (cv. Agritonic) at LURDF

2022 Season Cumulative Nitrate Leaching

Nitrate Nitrogen (kg/ha)

11/07 /2022 16/07/2022 26/0 31 5 10/08
Date
—a— 30% P Bntain/Ryeer ass/White Clover —#— Ryegras/Whie Clover
v I - ¥ =

DairyNz®



Nitrous oxide emissions

Kg N,O-N hat

2 = kM W s W G

Data from AgResearch

Plantain urine applied to Ryegrass urine applied to

plantain 7 | plantain
b
= 5
m
e 4
=
o 3
=
o 2
b
0
0 15 30 48 o 20 & 100
Proportions of Plantain (%) Proportions of Plantain (%)

Data from Massey
39% reduction in N,O from 30% plantain

DairyNnz
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N loss mitigation
research:
Improving water
quality

Catch crops following winter crop
grazing

-
—

DairyNz



Catch crops can reduce leaching by up to 50%

— 300 Urine patch losses
@© T AT e ST e T AT Ty, AN P T
< 250 - —Fallow, then grass (sown Oct) .cr e
o)) b . 7% . y 7
g July oats o
o 200 -
-CC% ---August oats Qa :
@150 - 2P jommmmmmmmmmmee
= ’\‘56 -’
We g

) _’
100 4+ VA
E ’’’’’’’’’
S 50 | ____= 3
=
O

O I I I I

11-Jul  10-Aug  9-Sep 9-Oct 8-Nov

Date
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2. Select winter-active species

Cereals perform better than ryegrass

Sown 13 July (2018) after grazed kale - final harvest 22 Nov

3 : 100
T i
E m DM kg/ha | =N kg/ha 234 80 -
@ | <
o | 60 <
w I
: : 6
®© I ©
< l 40 £
S 1 i S
g | 2
Dé’ 20 E
O i
0 ! 0

ltalian Triticale Oats ltalian Triticale Oats
ryegrass ryegrass

1st sampling 10 Oct

DairyNz®



N loss mitigation
research:
Improving water
quality

Edge of field (EoF) nitrate
mitigations



3 EoF case studies

constructed wetland

denitrification bed

denitrification wall

DENITRIFICATION |
WALL caikt o 3

DairyNz®



Analysing wetland performance

Evidence to underpin performance expectations

intake from weir installed on
\ the drain 180 m up-stream;
buried 200 mm @ pipe =
site location

inlet control
structure;
.'constant head

e,
v ‘*9';5"?2._

iy
S
&
k2
§
w5

modelled nitrate concentration in treated water

4 -
outlet: v-notch =>4 {discharge Saanve

weirl level logger 3:::‘ to . - simulated

NOs-N (mg/L)
(3% ]

2015 2016 2017 2018 2019 2020 2021 2022
date
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Cost-effectiveness of N-removal

200 ; .
1 s ] R Resource consents and compliance costs:
. wetland bed wall ’ X

9 311 sio |21 s |31 s . .

D150 30w we - Differ between regions.

O 4 113 $37 .

5 100 ] ' + Added $3.5k - $6k (13 - 26%) to

Z : annualised cost of the mitigations

2 50 .z examined.

N4 1 3 1.0 [ ] 2o
5 % * Are a significant cost burden to the cost-

0 effectiveness of edge-of-field N-mitigation

wetland bed wall

practices and present a barrier to uptake.

DairyNz®



How are we helping farmers and
what are the opportunities?

DairyNz®



Project Step Change

* Integrated approach focussed
on farm system efficiency

» Supporting on-farm solutions

i 1 /I Busin

implemented by individual [Business
farmers considering economic farm system

and environmental footprint

efficiency
Implications

* Delivered by a multidisciplinary
team

—

DairyNnz



Advocating for fair regulation

IN THE ENVIRONMENT COURT
| MUA | TE KOOTI TAIAQ O AOTEAROA

« Submitting on proposed plan
C h a n g e S UNDER of the Resource Management Act 1991

o P rOVi d i n g eVid e n Ce i n th e IN THE MATTER g.fc:[appeals under Clause 14 of the First Schedule of the
environment court BETWEEN IETJﬁ;[;ﬁi ';E:v ZEALAND LIMITED

[ ) O n g O | n g re S e a rC h (FE(::;T;;?; ?;j ?P:IEHATWE GROUP LIMITED

HORTICULTURE NEW ZEALAND
[EMW-2015-CHC-28)

PromOting an eVidence- ARATIATIA LWESTOCK LIMITED
based approach to regulation R

SUMMARY OF EVIDENCE OF DAWN ELLEN DALLEY FOR DAIRYNZ LTD
AND FONTERRA COOPERATIVE GROUP LTD

4 February 2024

DairyNz®



Final Comments

DairyNz®



Concluding remarks

* The tension between farm profit, environmental footprint, animal
welfare and customer expectations has driven component and
systems research in New Zealand for the last 15 years

* Change is inevitable, and the Australian dairy sector is unlikely to
be immune

* Opportunity exists now for you to understand and address your
environmental footprint

What does the future look like for your farm and what
changes can you make now to control your destiny?

DairyNz®



Thank you




	Opportunities and challenges for managing nitrogen losses from pasture based dairy farms
	Acknowledgement
	Presentation Outline
	New Zealand Context
	Drivers for change
	Some wintering systems in NZ are under pressure to change.��What options are out there??
	Which system?
	Grass wintering
	Forage crops 
	Baleage wintering
	Hay bale wintering
	Off paddock infrastructure
	Good management paddock wintering
	Buffer areas
	Reducing stock movements
	Contingency plans for adverse weather?
	Wet weather breakout zone considerations
	Nitrogen cycle recap
	The nitrogen cycle
	Generally, N surplus increases with increasing farm intensity��BUT large variation between farms within system  improvements possible
	Proposed mitigations�Research challenge is to break the link between environmental impact and production intensity�
	N loss mitigation research: Improving water quality
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Northland Agricultural Research Farm
	Dairy Trust Taranaki
	N loss mitigation research: Improving water quality
	Slide Number 32
	Slide Number 33
	Fodder beet systems have environmental opportunities
	Lower system intensity reduced leaching losses in Southland but not as profitable
	N loss mitigation research: Improving water quality
	Slide Number 37
	Slide Number 38
	How plantain (ecotain) works​
	Plantain (cv. Agritonic) at LURDF​​
	Nitrous oxide emissions​​
	N loss mitigation research: Improving water quality
	Catch crops can reduce leaching by up to 50%
	2. Select winter-active species
	N loss mitigation research: Improving water quality
	Slide Number 47
	Analysing wetland performance
	Slide Number 49
	How are we helping farmers and what are the opportunities?
	Project Step Change
	Advocating for fair regulation
	Final Comments
	Concluding remarks
	Slide Number 55

