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East coast - summer dry

Rain fed 300-800 mm



By 2030 - Drier:
Drought – increased duration and frequency  



Experiment site



15.7 t/ha

D+N

6.3 t/ha

D-N

I+N

21.9 t/ha

Month
J A S O N D J F M A M J J

Gr
ow

th
 ra

te
 (k

g/
ha

/d
)

0

30

60

90

120 I-N

9.8  t/ha

Growth rates (2 year means)

Mills et al. 2006, 2009



Winter 
⇒ temperature response
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Water and nitrogen = ryegrass
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Dairy cattle
Beef cattle 
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Nitrogen deficient pasture

1000 kg N/ha



West Coast 
Tasman 

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



Sheep prefer 70% legume, 30% grass
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Nitrogen fixation
25-30 kg N/t DM Lucas et al. 2010



Lucerne 
~8 months after sowing
> 1.5 m length
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Resilience through change –
“Landscape farming”

Where to plant



Resilient drought-proofed landscape

SI Farmer of the Year 2010
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Landscape farming
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No Lime - Lucerne



Lucerne



Year 2: 1 October 2013
8 kg seed/ha



Year 2: 3 December 2013
8 kg seed/ha



9 December 2013 - 1200 Merino 2-tooths.



Year 2:  regrowth to end of March 2014 
8 kg seed/ha





Paddocks of lupin

• Sown December 2013
• After 1 year of ryecorn



31 October 2014



Dec 2012



Roots are 
functioning





Deep taproot = summer survival
Root nodules = nitrogen fixation

Dec 2012
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