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Experiment site – Quantify growth
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Winter 
⇒ temperature response



Thermal time (°Cd)
0 1000 2000 3000

DM
 y

ie
ld

 (t
/h

a)

0

10

20

30

Water & Nitrogen

y = 7.0 kg DM/ha/oCd
21.9 t/ha

Water but No Nitrogen

y = 3.3 kg DM/ha/oCd

9.8 t/ha

Where do we get our N?

Mills et al. 2006; 2009



Water and nitrogen = ryegrass
(230,000 ha irrigated dairy)
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Moot et al. 2010: Department of Statistics

Deer & cattle numbers in Canterbury
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West Coast 
Tasman 

Southland 
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Mean annual nitrate levels in Harts Creek 
- Sustainable locally?

Year
1995 2000 2005 2010 2015N

itr
at

e 
an

d 
N

itr
ite

 N
itr

og
en

 (m
g/

L)
 (d

et
ec

tio
n 

lim
its

 h
al

ve
d)

 

National bottom line for nitrate toxicity in streams 
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Evapotranspiration

1000 kg N/ha



Nitrogen fixation
25-30 kg N/t DM Lucas et al. 2010



Water use (mm)
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Grass/clover
28 kg DM/ha/mmLucerne



Good quality 
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High feeding value pastures have;
- high legume content
- high leaf content
- low stem content
- young herbage age



Over 200,000 ha sown 
700+ txt alerts

“28-35% Rate of return on investment”



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





• Lucerne/prairie grass/plantain mix in late January 2013.  
• 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. 



Maximize reliable spring growth – high priority stock



‘Bonavaree’ production change over 10 years

2002 2012            Change
Land area  (ha) 1100 1800 64%

Sheep numbers 3724 4158 12%

Lambing (%) 117 145 24%

Lamb weights (kg)          13.3 19 43%

Lamb sold (kg) 38324 74460 94%

Wool (kg) 18317 20869 14%

Sheep:cattle 70:30 50:50

Gross trading profit (ha) $317 $792 149%

Moot & Avery 2013
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Resilient drought-proofed landscape

SI Farmer of the Year 2010



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

Doug Avery



Data supplied courtesy MPI.govt.nz 14/10/2015 

Lucerne seed imports in NZ
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Sub. clover dominant pasture 8 Oct 2015



Bulls grazing sub. dominant pasture 
8 Oct 2015



Ashley Dene 
9 Jan 2015



Sustainable dryland farming?

• Production – 40-100% incr. LWG/ha

• Risk – beat the drought

• Economic – 30% IRR

• Environment – efficient water and N fert., lowered 
CO2 emissions, ecosystem services, dry profile

• Social – “green” dryland, fire breaks, employment, 
landscape farming 



Website 
Handouts & presentations

FAQs

Direct link to Blog

www.lincoln.ac.nz/dryland

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