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What is sustainable farming?

A Farm practice that achieves;
* Production — a desired goal e.g. MS/ha

e Risk —reduces the risk of not achieving the
production goal e.g. maize silage

 Economic — medium term profitability

e Environment — sustainable for soil, water, air
and other resources e.g. erosion

* Social —socially acceptable — “dirty dairying”
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Growth rates (2 year means)
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Where do we get our N?
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Water and nitrogen = ryegrass
(230,000 ha irrigated dairy)



Deer & cattle numbers in Canterbury

1.4
O Beef cattle
w121 Y Dairy cattle
- E Deer
O
= 1.0 A
&
) ——
»n 0.8 -
| -
3
E 0.6 - _ @
. =V —~00—0O—0O OO ®

- ~ = O O O
C u o

0.4 - . n
S — T
S 0 -~
5 0.2 - A [

OO I T T T T

1990 1995 2000 2005 2010 2015

Moot et al. 2010: Department of Statistics



Fertiliser N use in NZ

- Nationally sustainable?
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CO, emitted in production of our N
- Globally sustainable?
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Based on energy use of 65 MJ/kg N produced and an emission rate of 0.05 kg CO,/MJ energy used (Saunders et al. 2006)



Regional annual nitrate losses
- Sustainable regionally?
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Mean annual nitrate levels in Harts Creek
- Sustainable locally?
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Future dryland pastures

- Limited water supply

- N to make plants grow!

- Meet animal demand (lactation)

- Minimize impact on air, soil, water
- Productive and profitable

- Socially acceptable

Legume dominant
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Nitrogen fixation
25-30 kg N/t DM

Lucas et al. 2010



Spring WUE
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Sheep prefer 70% legume, 30% grass



High feeding value pastures have,

- high legume content
- high leaf content

- low stem content
-young herbage age



Case study — Bonavaree farm, Marlborough
Over grazed — high erosion risk
Dryland Lucerne conversion






Maximize reliable spring growth — high priority stock



‘Bonavaree’ production change over 10 years

2002 2012 Change
Land area (ha) 1100 1800 N 64%
Sheep numbers 3724 4158 'T‘ 12%
Lambing (%) 117 145 N 24%
Lamb weights (kg) 13.3 19 ,1\ 43%
Lamb sold (kg) 38324 74460 N 94%
Wool  (kg) 18317 20869 N 14%
Sheep:cattle 70:30 50:50
Gross trading profit (ha) $317 $792 N149%

Moot & Avery 2013






Resilient drought-proofed landscape

S| Farmer of the Year 2010



“With better income we can focus on the environment and
preserve it for generations to come”
Doug Avery




Anderson et al. 2014



Lamb weaned and Ewes mated
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11% increase in lamb weaned per ewe mated (2011 vs. 2012/2013)
31.2 vs 34.6 kg weaned per ewe mated

Anderson et al. 2014



Landscape farming



Soil water extraction: Species

Water extraction (mm)

Lucerne dries the
bucket to reduce the
risk of drainage

OVERSEER IS WRONG

Soil depth (m)
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Moot et al. 2008



OVERSEER is WRONG

Provided by: Malcom McLeod, Landcare Research



Over 200,000 ha sown
700+ txt alerts



Lucerne seed imports in NZ

Lucerne seed imports (t/yr)
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Sub. clover dominant pasture 8 Oct 2015



Bulls grazing sub. dominant pasture
8 Oct 2015



g/head/day

Pasture Ewe Lamb
Cocksfoot/Sub 63 350
Cocksfoot/Sub/Balansa 114 366
Ryegrass/Sub 187 338
Ryegrass/Sub/Balansa 160 353

First stock entered pastures 20/8 & all grazing animals weighed on 25/9/15

Ashley Dene P21 Phase Il
Ewes & lambs grazing Plot 8 on 5 Oct 2015



Ashley Dene
9 Jan 2015



LEGUMES AT MEADOWBANK






* Lucerne/prairie grass/plantain mix in late January 2013.
e Sown October 2012 and first grazed late March 2013.
* 16 ha split into five paddocks and water troughs installed.



Lucerne, prairie and plantain October 2012.
Twin ewes and lambs at 12 ewes /ha and 1 steer/ha.



Grazing after shutting up for sub clover seeding.



Close up of germinating clover seedlings on 1 May



WHAT’S HAPPENED TO PRODUCTION
AT MEADOWBANK?

e Similar stock numbers, better fed.
 Ewe efficiency increased 40% since 2005

2005 2012 Change
Ewe Lambing% 121% 142% A 21%
Hogget Lambing% 60% 81% A 21%
Weaning weight 28 kg/hd 34 kg/hd A 21%
Return $730/ha $2640/ha AS$1910/ha

(>260%)




Sustainable dryland farming?

 Production —40-100% incr. LWG/ha
* Risk — beat the drought
e Economic—30% IRR

e Environment — efficient water and N fert., lowered
CO, emissions, ecosystem services, dry profile

e Social — “green” dryland, fire breaks, employment,
landscape farming



Transforming dryland regions

S - profitable, resilient, legume based
W - new skills, no political will

O -3-4M ha, east coast NZ

- Overseer, FEPs, regulators



Website
KHandouts & presentations

+~FAQs

Direct link to Blog

www.lincoln.ac.nz/dryland



http://www.lincoln.ac.nz/dryland

Dryland future

 Plant growth and resource use efficiency.

e Legume systems to meet economic production
demands across diverse soil, climate,
topography.

 Technology transfer and implementation to
enhance environmental and production
outcomes.
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