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Source: NIWA 2010 

Strong rainfall gradient  
West  ⇒  East 



East coast - summer dry 

Rain fed 300-800 mm 
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By 2030 - Drier: 
 Drought – increased duration and frequency   

   Annual and tap rooted dryland pasture species? Ph
ot

o:
 D

.J.
 M

oo
t 

Li
nc

ol
n 

U
ni

ve
rs

ity
 



On – station 
experiments 

Models 
 

Simulations 
 

   On-farm 
   trials 

     On-farm 
         demonstrations 

      Case studies Surveys 

Archives          Stories  

SCIENCE 

NONSCIENCE 

Personal opinion 

Myths 

Legends 

High 

 
 
 

Data 
Integrity/ 

Rigour 

 
Low 

Low High Currency/Relevance 

Source: Modified from Carberry 2001 (Based on Bonoma 1985 & Crookston 1994) 



 Farmer questions?  

a) Which dryland species?  
 

• Ryegrass/white clover familiar but fails 
 
• Other grasses - different mgmt 
 
• Lucerne – cut and carry 
 



‘ Grazing Expt.  - MaxClover’ 
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Source: Moot 2012 



Unsown species <5% in Year 1 ….…>45% in Year 6 
RG/Wc pastures 

Annual grasses 
Taprooted dicot weeds 

Source: Mills & Moot 2010 



20 kg DM/ha/mm Grass only 

13 kg DM/ha/mm 

Lucerne 
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Farmer issues  

b) With lucerne - inappropriate US mgmt! 
 

• 10% flowering – basal bud formation 
 

• Average 23% higher but 3-weeks later 
 
• Ewes and lambs on lucerne pre-weaning 
 



Experiment  - 
flexible grazing 
 

25 days resting 

3 days grazing 

38 days resting 

4 days grazing 
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Source: Moot et al. 2003 



Partitioning to roots 
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Predictions of shoot yield 

RMSD = 0.3 t/ha 
20% mean 
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SERVANT LEADER 

 Extension – solution to every problem 



Resilience through change – 
 “Landscape farming” 
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When to graze Photo: ‘Bonavaree’  
Marlborough 



How to graze Photo: ‘Bonavaree’  
Marlborough 



Which animals? 
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What else to feed 
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Spring = animals 
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Rotation 4 Pre-graze  
Plot 6 (28/2/08)  

2.0 t DM/ha produced in 51 d 

Autumn = flowering plants 
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In the field 



143 Extension days since 2007 
(to June 2013) 

Photo: ‘Bonavaree’ Marlborough 
“Beyond Reasonable Drought Field Day 



Case study – ‘Bonavaree’ farm 
Over grazed – high erosion risk 
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Source: NIWA Cliflo Climate Database, 2013 



Lincoln University   |   www.lincoln.ac.nz 



Salt bush 

Young lucerne 

Chemically fallowed land 
Photo: ‘Bonavaree’  

Marlborough 



‘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) $US267 $US665 149% 
  





Photo: ‘Bonavaree’  
Marlborough 



“With better income we can focus on the 
environment and preserve it for 

generations to come”  
(Doug Avery) 



Resilient drought-proofed landscape 

SI Farmer of the Year 2010 



Integrity & Trust 



www.lincoln.ac.nz/conversation/drylandpastures/ 

The Blog…… 
• On-farm activity diary  
• Slide shows, photos & video  
• Ability for farmers to 

comment/question/query 
• Farmers and researchers 

can respond 



 Sustainable transformation 

• Farmers with incentives to change – economic, 
land sustainability, social. 

• Appropriate research - on-farm application to 
reduce complexity of intensification 

• Mutual integrity and trust  between scientist 
and farmers 

• On-going engagement and mentoring. 



Transformational change 
& 

Resilience to climate change 

Source: Kearney et al. 2010 



Over 60,000 ha sown and doubling of lucerne 
seed sales over 10 years 

 
 
 

 
 
 
 
 

“35% Rate of return on investment” 
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