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The growth years: 1990 to 2014

Total cows and hectares (millions)
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Feed Consumed by NZ Dairy Cows

An update of feed volumes consumed by New Zealand dairy
cows nationally and regionally since 1990-91

Prepared for the Ministry of Primary Industries

May 2019
DairyNZ Economics Group

Where has the additional
15mt DM come from?

2/3d from expansion
v 1/319 from
intensification




Percentage spilt between pasture eaten and non-pasture feed (crops, harvested supplements and imported supplements) eaten
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Figure 7: Total feed eaten by supplementary feed type from 1990-91 to 2019-20f for New Zealand
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% farms by different system types 2000 — 2010

100%
90% ® System 5 25-40% feed imported,
“ fed year-round
E 80%
= 70% WSystem4  20-30% feed imported
3 60%
=
_E 50% “System3  10-20% feed imported
N 40%
g
z 30% B System 2 4-14% feed imported,
5 20% shoulders only
#
]
10% W System 1 No feed imported
0%
2000-02 2005/06 2009/10

Source: DairyNZ Economics Group
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By the way: did farmers make more money?

Low (System 1 and 2)
Medium (System 3) +66 Not Signif.
High (Systems 4 and 5) +149 Not Signif.

Lincoln University: Ma, Renwick & Bicknell (2018)
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Why not?

$12,000

‘Sticky’ additional costs

$9,000

$ total operating costs per $ feed cost:

« Walikato: $1.68
« Canterbury: $1.53
 |reland: $153 $3,000 Waikato: y= $3,364 + $1.68 * x, P < 0.001
e UK: $162 Canterbury: y = $5,303 + $1.53 * x, P < 0.001

$6,0001 ="

Operating expenses, $ per ha

X 1.5 rule of thumb 50 $1000  $2000  $3000  $40(

Cost supplement imported (inc. winter grazing), $ per ha

Dairynz®



Outline

* Reaping the consequences
— Environmental regulations
— The role of forages
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Freshwater
quality

» Intensified farming

Recent intensiication of farrming hos Increased the risks of water polution

CHANGES TO OUR USE OF LAND IN THE PAST THREE DECADES
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Trends: Nitrate leaching
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Regional Council Land and Water Plans
Implementation and enforcement by 2025

Example:
Canterbury

Selwyn-Waihora sub-catchment:

- 30% reduction in nitrate
leaching beyond ‘good
management practice’
(GMP) by 2022

| waimakariri
River

Hinds sub-catchment:
- 25% below GMP by January

Water Quality Status

= Accz‘aptable 2030
= Sl - 36% by January 2035
. Unclassified

Waitaki -
i B Lake Zones (Sensitive Areas)

Dairynz®



NZ has too many cows, says minister o

More than half of NZers say too many cows

— Greenpeace poll

Cows are not a source of nitrogen!

A Horizon opinic

think are too ma

David Parker has It,s the amount Of N bought in to the
mmesmaynav  SYStem, and how it iIs managed, that
e matters

“It's great to hea
that there are to
sustainable agriculture campaigner Gen 'l'oop.
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Research focus (since 2010)

« System re-alignment
* Forage options
« Animal selection and breeding

* Break negative relationship between
production/profit and environmental impacts

Dairynz?®



Systems re-alignment

Simplified nitrogen cycle — 160 |'
w
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Relationships between systems intensification and N surplus

DairyNZ ‘Baseline’ project, n = 390 farms, 2015-16 season, DairyBase data + OVERSEER file for each farm
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Relationships between systems intensification and N surplus

DairyNZ ‘Baseline’ project, n = 390 farms, 2015-16 season, DairyBase data + OVERSEER file for each farm
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Relationships between systems intensification and N surplus

DairyNZ ‘Baseline’ project, n = 390 farms, 2015-16 season, DairyBase data + OVERSEER file for each farm
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Relationships between systems intensification and N surplus

DairyNZ ‘Baseline’ project, n = 390 farms, 2015-16 season, DairyBase data + OVERSEER file for each farm
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Systems re-alignment: optimising N fertiliser inputs

From 1990 to 2015, the annual application of nitrogen via fertiliser increased 627% (from 59,000
tonnes to 429,000 tonnes)

Nitrogen and phosphorus in fertiliser, 1990-2015
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® Nitrogen @ Phosphorus Data source: Fertiliser Association of New Zealand
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Systems re-alignment: optimising N fertiliser inputs
Whole-system milk production responses to increasing N fertiliser
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Pellow, R.. 2017. Applying Pastoral 21 Farmlet Rescarch to a Whole Farm - Results from Lincoln University Dairy Farm. In: Science and
policy: mutrient management challenges for the next generation. (Eds L D. Currie and M. J. Hedley).

http-// flrc. massey_ac nz'publications.himl. Ocecasional Report No. 30. Fertilizer and Lime Research Centre, Massey University, Palmerston
Worth, New Zealand. 10 pages.

APPLYING PASTORAL 21 FARMLET RESEARCH
TO A WHOLE FARM -
RESULTS FROM LINCOLN UNIVERSITY DAIRY FARM

Ron Pellow

South Island Dairying Development Centre, PO Box 85160,
Lincoln University, Christchurch, 7647
Email: ron.pellow(@siddc.org.nz

Partners Networking To Adveasnce
South Isisnd Dsirying



LUDF 2009-2017: N inputs, surplus and leaching

s N surplus s N fert e |\ |each
= ==-4dyrrollav =~ = e==e==- 30% 4 yr roll av
450 4 50

400 45
s =
2 350 40 &
3 s D
< ©
EE 300 i;
ap 30
= 250 2
= 25 o
o
< 200 =
3 205
" ©
@ 150 Q
2 15 g
b u
L 100 10 §
P

50 5

0 0

2009/10 2011/12 2013/14 2015/16

P n P n
< > < >

High N input years Lower N input years



= [ R
u o i

=
o

Pasture eaten (t DM/ha/year)

LUDF 2009-2017: Productivity
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Forage options

NPUTS QUTPU .
ertiliser, Clover fixation, Feed Milk, Meat, Fe
Animal requirements
N partitioning 1
O/\ maintenance ' GCaseous losses
- - - N (dung, urine,
: / | . soil, fertiliser)
Y
Plant N content w - v é
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,-f «/7 Urinary N excretion
Plant N uptake Urine N concentration
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Plantain reduces urine N concentration

Urine N concentration (g N/L)

Lysimeter studies show that this
is crucial in reducing the amount
of urine N at risk of leaching.

+

1

Control

%
.

<50% PIn >50% PIn
Bryant et al. 2017



How much is required in the diet?
Metabolism stall experiment autumn 2018

% plantain in diet

0 15 30 45 Significance
Total DMI (kg DM/cow/d) 14.8 16.5 16.8 17.4 P <0.05
N intake (a/cow/day) 553 575 529 525 NS
Milk solids (kg/cow/d) 0.96 1.14 1.16 1.24 P <0.05
(T;/tcac'w';'/g;;)r eted to urine 270 270 240 200 P <0.05

» Similar total N intake
 11% and 26% lower N excretion in urine when plantain = 30% and 45% of diet
 21-29% increase in milk solids

Minnee et al unpublished DairyNz-‘?



N partitioning in the animal
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@EN to faeces
EN to urine

« Effect is explained by lower soluble protein fraction in plantain, and higher NSC:N ratio

Perennial ryegrass Plantain
Nutritive value attribute

Mean Lower1/4 Upper1/4 Mean Lower1/4 Upper 14 P\Value
Total N (% DM) 31 27 34 32 2.8 35 0.521
Soluble N (% total N) 354 318 450 12.0 B3 18.6 < 0.01
Degradable M (% total N) 69.2 65.9 725 56.0 27 593 < 0.01
Mon-structural CHO (%DM) 211 19.6 226 299 284 34 = 0.001
CHO:N ratio 6.8 73 6.6 9.3 101 9.0

Minnee, Pinxterhuis & Chapman JNZG 2019

2
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Leaching from autumn applied urine was significantly
reduced by plantain and Italian ryegrass

Total N leaching loss (kg N/ha)

150

3

Ln
=

=

1 Control W Urine 664 W Urine 508 @ Urine 700

Due to cool-
season uptake

Due to urine

[ dilution

Woods et al. 2017



Plan for plantain from here

* N leaching at scale

 Modes of action

e Root exudates
* Proportion of plantain required in pasture/system and how to
sustain it

* Milk composition and product integrity

 Risk mitigation (market access)
* Possible value-add opportunities

* Drive adoption

 OVERSEER (regulatory tool)
* Co-development programs with farmers, Regional Councils etc.



Catch crops establish and grow at low temperatures, taking up
water and soil mineral N = reduced risk of nitrate leaching

Irrigate WY
CutiGraze

Dec Jan

Kale grazed in-
situ, followed by
oats crop

Compared with
leaving ground
fallow until next
kale crop is
sown

Malcolm et al. 2019
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Catch crops can increase total DM

production

(STOZ ‘ZNAJ1eQ ‘PTOT [0 19 Spiemp3)

Kale + Oats
(catch crop)

oy
"'\ﬁ\.

i

o




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

Late lactation cows

=00 B Nintake M Urine N
& 400
3 : :
g Some dietary issues need to be
=z 200
® 00 I l - managed
0

- Estimated dietary intakes
m Diet CP% MJME DietP% DietCa% Diet Mg%

Not <12% 0.3-035% 0.6-0.8% 0.22-0.28%
m 145 0.36 0.88 0.19

(11.4)

16.2
Fodder beet 14.3 165 0.21 0.35 0.21
(12.8)

Pasture Pasture +
23%FB

Waghorn, Dalley et al. 2018



Estimated N leaching similar or lower from fodder beet
than kale (Canterbury, free draining soil)

N leaching kg N/ha per year

Fodder beet Kale




Summary of options

Reduce N fertiliser, time
better
Plantain May increase yiel
re-establishmen

Reduce supplements, swap

to low-N feed May require infr

Upfront annual

Catch crops DM yiel

Early culling

Stand-off pads

Dalley et al. 2018 (SIDE)



$5,000

O u t I i n e Waikato: y= $-1,598 + $294 *x P < 0.001

$4 000 1 Canterbury: y = §-1,067 + $268 *x, P < 0.001

E $3,000 -
£ o ~$300 per t home-
S §1.000- grown feed DM
eaten
$0 - : : :
10 15 20

Pasture and crop eaten, iDM/ha

* Re-focus on pasture
— Pasture potential
— Persistence in a changing climate
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Concluding comments

 Heavy focus (2000-2014) on production is slowly abating
— Capital gains are drying up, re-focus on cash flow, input costs rising sharply, debt

« Significant environmental regulation pressures
— Water quality — happening now, will roll out nationally in next 5 years
— Methane emissions — 10% reduction by 2030, 24-47% by 2050 (net carbon zero bill)

« System and forage options can solve nutrient limits equation
— Simple, scale-able, grazed forage solutions that are still very profitable
— Regionally-specific, still uncertainty
— Environmental warrior species e.g. plantain
— No wholesale movement to cropping solutions — opposite in many situations
— Costs, soil constraints, complexity, causing pasture persistence failure?

» Re-focus on pasture
— We've heard this before! Will it stick this time?

— Increased rates of genetic gain are critical
— Raise efficiency of use of inputs and environmental potential

— Exiect further head-winds from climate chanie



Percentage spilt between pasture eaten and non-pasture feed (crops, harvested supplements and imported supplements) eaten
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What about the pasture?

1990 2014 Difference Balance sheet

Pasture eaten t DM/halyr 8.80 11.28 2.48 + 100 kg DM/halyr = 1.1%l/yr 2.48
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What about the pasture?

1990 2014 [ Difference Balance sheet
Pasture eaten t DM/halyr 8.80 11.28 2.48 + 100 kg DM/halyr = 1.1%l/yr 2.48
N fertiliser kg N/ha/yr 50 200 150 Assume 8 kg DM eaten/kg N -1.2tDM/ha
fertiliser
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What about the pasture?

1990 2014 | Difference Balance sheet
Pasture eaten t DM/halyr 8.80 11.28 2.48 + 100 kg DM/halyr = 1.1%l/yr 2.48
N fertiliser kg N/ha/yr 50 200 150 Assume 8 kg DM eaten/kg N -1.2tDM/ha
fertiliser
Expansion in South Island ha 110,000 660,000 550,000 Irrigation and higher summer - 0.45t DM/ha
rainfall
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What about the pasture?

1990 2014 | Difference Balance sheet
Pasture eaten t DM/halyr 8.80 11.28 2.48 + 100 kg DM/halyr = 1.1%l/yr 2.48

N fertiliser kg N/ha/yr 50 200 150 Assume 8 kg DM eaten/kg N -1.2tDM/ha
fertiliser

Expansion in South Island ha 110,000 660,000 550,000 Irrigation and higher summer - 0.45t DM/ha
rainfall

CO2 concentration ppm 352 395 42 Stimulation of pasture growth 2% - 0.18 t DM/ha
in 25 yrs
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What about the pasture?

1990 2014 | Difference Balance sheet
Pasture eaten t DM/halyr 8.80 11.28 2.48 + 100 kg DM/halyr = 1.1%l/yr 2.48
N fertiliser kg N/ha/yr 50 200 150 Assume 8 kg DM eaten/kg N -1.2tDM/ha
fertiliser
Expansion in South Island ha 110,000 660,000 550,000 Irrigation and higher summer - 0.45t DM/ha
rainfall
CO2 concentration ppm 352 395 42 Stimulation of pasture growth 2% - 0.18 t DM/ha
in 25 yrs
Sub-total +1.83
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What about the pasture?

1990 2014 | Difference Balance sheet
Pasture eaten t DM/halyr 8.80 11.28 2.48 + 100 kg DM/halyr = 1.1%l/yr 2.48
N fertiliser kg N/ha/yr 50 200 150 Assume 8 kg DM eaten/kg N -1.2tDM/ha
fertiliser
Expansion in South Island ha 110,000 660,000 550,000 Irrigation and higher summer - 0.45t DM/ha
rainfall
CO2 concentration ppm 352 395 42 Stimulation of pasture growth 2% - 0.18 t DM/ha
in 25 yrs
Sub-total +1.83
) = ~ 26 kg DM/hal/year +0.65
Residual 0.3% per year | tDM/ha in 25 years
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What about the pasture?

1990 2014 [ Difference Balance sheet
Pasture eaten t DM/halyr 8.80 11.28 2.48 + 100 kg DM/halyr = 1.1%l/yr 2.48
N fertiliser kg N/ha/yr 50 200 150 Assume 8 kg DM eaten/kg N -1.2tDM/ha
fertiliser
Expansion in South Island ha 110,000 660,000 550,000 Irrigation and higher summer - 0.45t DM/ha
rainfall
CO2 concentration ppm 352 395 42 Stimulation of pasture growth 2% - 0.18 t DM/ha
in 25 yrs
Sub-total +1.83
) = ~ 26 kg DM/hal/year +0.65
Residual 0.3% per year | tDM/ha in 25 years

If the residual is all from plant breeding, then it = ~ %2 the estimated rate of
gain of 50-60 kg DM/ha per year of breeding effort

Dairynz?®



What about the pasture?

1990 2014 | Difference Balance sheet
Pasture eaten t DM/halyr 8.80 11.28 2.48 + 100 kg DM/halyr = 1.1%l/yr 2.48
Z Tertiliser kg N/halyr Assume 8 kg DM eaten/kg N -1.2tDM/ha
< fertiliser
Expansion in South Island ha 1 Irrigation and higher summer - 0.45t DM/ha
\ rainfall
CO2 concentration ppm 352 395 42 Stimulation of pasture growth 2% - 0.18 t DM/ha
in 25 yrs
Sub-total +1.83
) = ~ 26 kg DM/hal/year +0.65
Residual 0.3% per year | tDM/ha in 25 years
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Pasture potential

» Genetic gain
« Environment and management
« Pasture persistence

Dairynz®



Realised rates of genetic gain in pasture DM yield

« Forage Value Index predicts 40-60 kg DM/ha per year of
breeding effort in perennial ryegrass

« Over30years=+1.0-1.5tDM/ha
« 1990-2014 analysis suggests we’re seeing only 72 this, at best
« Re-grassing rates are low (except where pastures fail to persist)

Perennial Ryegrass Forage Value List

I)al'r,rﬂz'
UG L Cultivars are sorted by star rating and then alphabetically. Mote: Fﬂfagﬂ' Vatue -'ndex

Perennial ryegrass FVI is calculated using cultivar specific seasonal dry matter (DM) data, functional group average metabolisable energy (ME)
content data and ploidy group average persistence trait data.
Cultivars with SE are not recommended as they can cause ryegrass staggers in summer and may reduce milk solid production at this time.

Cultivars with AR 1 are not recommended in the Upper Morth Island as they provide limited protection against black beetle.

Evaluation date: 01/02/2019

Performance Values® (1-5 rating) Performance Values® M“";:‘m Other cultivar information
Megajoules of metabolisable energyfkg DM Relative
(star FVI Star Dhey b {OM) relative to mid heading diploids Parsist.  renswal
me Rating Cultivar - Scalert e Endo® Ploidy” HD" Marketer Conf
(sha) Winter EAfy Late o e Autumn Winter SO Lat® o mmer  Awturmn ($/ha)®
spring  spring spring  spring
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Realised rates of genetic gain in pasture DM yield

Forage Value Index ‘validation’ trial
‘Low’ v ‘high’ FVI ranking cultivars, 5 replicate herds of each, production and profit
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Pasture potential

Pasture Potential Tool - DairyNZ

Use this tool to assess how your pasture potential figure stacks up with other farms of a similar N use and soll type In your local area.

https/fwww.dalrynz.co.nz/.../pasture-and-crop-eaten/pasture-potentia-tool

Pasture and Crop Eaten Near Your Location (2016-17)
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Pasture persistence
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Cumulative stresses and pasture growth trends

Modelled, central Waikato region
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Concluding comments

 Heavy focus (2000-2014) on production is slowly abating
— Capital gains are drying up, re-focus on cash flow, input costs rising sharply, debt

« Significant environmental regulation pressures
— Water quality — happening now, will roll out nationally in next 5 years
— Methane emissions — 10% reduction by 2030, 24-47% by 2050 (net carbon zero bill)

« System and forage options can solve nutrient limits equation
— Simple, scale-able, grazed forage solutions that are still very profitable
— Regionally-specific, still uncertainty
— Environmental warrior species e.g. plantain
— No wholesale movement to cropping solutions — opposite in many situations
— Costs, soil constraints, complexity, causing pasture persistence failure?

» Re-focus on pasture
— We've heard this before! Will it stick this time?

— Increased rates of genetic gain are critical
— Raise efficiency of use of inputs and environmental potential

— Exiect further head-winds from climate chanie



Mid-term future feedbase?

« Still strongly pasture-based
— Some possible genetic gain game-changers

* Lower N fertiliser inputs

* More clover!

» Species options selected on a broader basis (than just DM and ME)
— Environmental warrior species e.g. plantain

* 0.3-0.5tDM imported feed per cow

* More self-contained (including winter grazing) - cost, biosecurity

* Much more efficient, enabled by technology

* Regionally variable
— Regional discharge limits for N, P, sediment, e-coli
— Climate change/variability, persistence trade-offs, soil constraints
— Water — likely less, not more, for pastoral use
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