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Presenter
Presentation Notes
Good morning. I’m going to spend 15 or 20 minutes just introducing the themes that are in our booklet. 

This work, together with some further work on arable farming, was produced following a review of the evidence undertaken for us by Harper Adams University College.

Recent years have seen increasing focus on food security, and pressure for more food production. 

Globally there is an increasing the demand for food, whilst climate change is having a negative impact on agriculture in many parts of the world.
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In the coming decades, as the world population grows from its current 7 billion to a predicted more than 9 billion, the pressure on agriculture to produce more will grow. 

The narrative around farming is already becoming dominated by food security and concepts such as sustainable intensification – producing more while protecting the environment. 

‘The Future for Food and Farming’, a report from the Government Offices for Science published last year, recognised the advances in modern agriculture, but questioned its long term sustainability, both in the resources needed to support production, and the impact of that production on the natural environment. 

The challenge for farming, according to the report, is how to increase production whilst managing the contribution of food production to mitigating climate change, and maintaining biodiversity and ecosystem services. 
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Fig- 5. Milking with electric machines. The
work is generally done by hand
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Whilst the environmental impacts of modern agriculture have often been criticised, technology has brought huge benefits, in terms of increased production and safe and reliable food supply. 

5 year average wheat yields more than doubled between 1950-54 and 1992-6 from 3 tonnes to 7.5 tonnes per ha. 

Even in the last 20 years average milk yield per cow has increased significantly

The challenge now is to support and increase production, whilst maintaining and improving the condition of the natural environment.

This will require developments in agronomy, plant and animal  breeding and effective and efficient use of agricultural inputs. 
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Presentation Notes
Increased heat stress can affect milk yield and herd fertility of dairy animals; it is estimated that hot weather costs dairy farmers in the United States $900 million/year in reduced milk production and reduced fertility. 
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 Deciduous trees provide in field shade
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A number of strategies are available for reducing the impact of high temperatures on animals, including sprinkler systems and provision of shade. 

Planting native deciduous trees in field or in hedgerows provides important shade from solar radiation during the summer, whilst allowing solar gain during the winter.
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Conversely, shelter is an important factor in reducing the impact of cold weather. Animals exposed to cold winds use more of the available feed simply in keeping warm.  

Animals also adopt irregular feeding patterns, and increased vulnerability to disease. Providing tree shelter belts can improve feed conversion and weight gain, and animal health. 

Shelter is particularly important to young livestock, and has been shown to reduce exposure and improve survival of lambs. 
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Drought was a big issue last year and indeed at the beginning of this year, although the last few months have rather washed away those memories. 

The rate of  water loss from  pasture and crops is controlled by solar radiation, temperature, wind speed and humidity. 
 
Faster wind speeds transfer larger amounts of dry air over the soil or leaf surface and increase the rate of water loss. 

And in 2011 dry spring and summer weather was estimate to cost UK farmers £400m
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However, we believe that thoughtful integration of trees and other natural elements into farming systems can also support production, and deliver benefits which make sense at a farm scale.

This is something of an inversion of the normal conservationists approach.  We fully recognise the need to increase production, and we are trying to look at ways in which increasing, in this case tree cover, can actually support production either through improving resilience, or reducing costs or supporting increased yields. 

We’re trying to identify things which make sense at a farm scale, but which might also have wider benefits for society or for biodiversity
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Soil erosion represents an economic cost to agriculture. Around 2.2 million tonnes of topsoil are eroded annually in the UK. 

Developments in agriculture over the last 50 years, such as increase in field size and use of heavier machinery, and loss of hedgerows have increased the risk of soil erosion. 

Climate change and predicted increase in frequency of severe weather events, is likely to magnify the impact of erosion 

Erosion can reduce the long term fertility of the soil by removing nutrient rich top soil and organic matter, and can affect water infiltration and increase runoff
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As well as the impact on the farm, this leads to sedimentation and contamination of streams, rivers and other water bodies, damaging fisheries and wildlife, and increasing water treatment costs. 
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Shelterbelts modify the crop microclimate by reducing wind speeds. Lower wind speeds slows water loss. 

Whilst trees may shade grass and compete for water and nutrients, adjacent to the shelter belt, any reductions in yield are outweighed by the increases in yield represented by more efficient water use. 

In Europe and other temperate agricultural systems which suffer episodes of drought, shelter using tree windbreaks is a common feature. 

The way Harper Adams characterised it was that shelterbelts can be viewed as an insurance policy against the increased frequency of dry periods during the growing season.
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Targeted tree planting on arable or pasture can reduce water run-off and the risk of flooding. In addition, shelter belts of trees can have a positive impact on pasture growth by increasing water infiltration. Studies at Pontbren in mid Wales found that water infiltration increase by 60 per cent within 5m of shelter belts after just 3 years of planting. 

Planting across the contour or in areas known to be vulnerable to runoff will provide the greatest benefit; knowledge at a farm level will be able to match this ideal to the practical opportunities. 




. | ) t.-. ..Fl.... “...-.._. -y 1-........ .ﬂ.._.r.l
ﬂ.r-_. i #. l...:..r .f.-. L-..l-..—_-l - .-. ™ -
.- .w-. .r...__..-..q ...__ .i.





Presenter
Presentation Notes
At the same time there is recognition that the natural environment is fundamental to the delivery of ‘ecosystem services’.  The things we need from the environment  for agriculture – such as healthy soils and pollinating insects

But also services for society, including maintaining water quality, mitigating flooding, and supporting biodiversity. 
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It is estimated that agriculture is responsible for around 9 per cent of total UK greenhouse gas (GHG) emissions. Of this around 9 per cent is as carbon dioxide (CO2), mostly from use of diesel and other farm fuels. 

Around 55 per cent is nitrous oxide (N2O), resulting from application of nitrogen fertilisers. A further 36 per cent is methane (CH4), mostly as a product of the digestive process of cows and sheep. 
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Minimising tillage reduces the loss of soil carbon and N2O, and the CO2 emitted from machinery fuel.  Timely and measured application of manures and fertilisers also helps reduce loss of N2O. 

The planting of trees on farms, for whatever purpose, will have some benefit in capturing atmospheric carbon and offsetting these emissions. 
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Native woodland creation helps wildlife, particularly where it buffers and extends ancient woodland. 

Newly created woodland has a rapid increase in the abundance of insects between establishing trees, attracting birds, particularly species of open country such as sky larks and linnets. 

The abundance of insects also attracts foraging bats; up to nine species of bats have been found to use even very early stage woodland. 

Targeted woodland creation may also help the movement of species around the landscape as climate change alters their ranges.



Potential benefits of trees for farms

*Improving animal welfare, reducing heat stress
*Help reduce erosion

*Help manage drought

*Support pollinators

*Capture greenhouse gas

eCapture ammonia

*Provide a source of renewable energy
*Provide shelter and reduce heating costs
*Produce timber

*Help wildlife



* Increasing production whilst also
protecting and enhancing the natural
environment

*Climate change and extremes of weather
are likely to increase pressure on
production

*Trees can support production, increase
resilience and improve sustainability

*Benefits need to work at a farm scale

*Support needs to be flexible
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