Pasture responses to environment
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Forest conversion 100 000 ha



Canterbury......sheep numbers
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Canterbury...deer & cattle numbers
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Water and nitrogen = ryegrass



The ryegrass continuum
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Heading date

* Heading = flowering time in spring.
* Early heading - higher early spring growth.
* Late heading - late spring quality.

Source: www.agriseeds.co.nz



Forage variety trials



Perennial ryegrass cultivars

Source: National Forage Variety Trials (www.nzpbra.org)



Light

- Photosynthetically active radiation (PAR) is in
the visible range (400-700nm).

- Conversion of PAR to DM

~2.5 g DM/MJ/m? for C3 plants
~3.8 g DM/MJ/m? for C4 plants



Clear sky global irradiance (W/m?)
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Growth rate (kg DM/ha/d)

Pasture production in Canterbury
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Growing point
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Nitrogen deficient pasture

1000 kg N/ha



N applied (1000's of t)
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Clover content & milksolids production
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Sheep prefer 70% legume, 30% grass



RG/Wc pastures

Unsown species
<5% In Year 1 >45% Iin Year 6
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Objective

Quantify the effect of temperature, moisture
and nitrogen on cocksfoot yields.



Experiment site



Growth rate (kg/ha/d)

Growth rates (2 year means)
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Pasture Growth Rates — 2 yr mean
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DM vield (t/ha)
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Soil moisture deficit 2003/04
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Nitrogen fixation
25 kg N/t DM



Spring WUE: legume = (nitrogen)
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Fixed N (kg N/ha)
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By 2030 - Drier:
Drought — increased duration and frequency
Annual and tap rooted dryland pasture species?



Transformational change
&
Adaptation to climate change

Source: Kearney et al. 2010



Hills Creek Station
- 60 000 ha by one company -

Source: Kearney et al. 2010



Doug and Fraser Avery “Bonavaree”

1100 ha 25% lucerne (55% of easier country)



Lucerne + cocksfoot




Lucerne + Prairie grass




Clay Downs South Canterbury



Growth in the field

20 month old plants —
grazed by sheep

Source: Widdup et al. 2003



Annual dry matter yields
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Botanical
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Caucasian clover




Leaf photosynthesis rate (umol CO,/m?/s)
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2 years after
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9 year old pasture



Tall fescue/Caucasian

90% cover, 60% clover DM on offer



Temporal separation



Olsen P <6



Olsen P >20



‘MaxClover’ Total DM Yields

(to 30 March 2011)
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Botanical composition — 26 June 08
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Photo: Persian clover

Ashley Dene

Balansa clover + annual forages



‘Bolta’ balansa clover: 25t Sept ‘06
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Gland clover




Arrowleaf clover




Build seed bank in first year

Early flower — late Sept Late flower — mid Oct

Seed maturing — early Nov Mature seed — late Nov
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DM vield (t/ha)

Water stress effect on yield
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