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10 things you never knew about energy crops

(written by SWWF for Devon Wildlife Trust)
In the face of the threats posed by climate change, the planting of new energy crops provides an opportunity to help reduce CO2 emissions, also giving farm businesses a significant opportunity for diversification. Crucially, we need to ensure these gains are not made at the expense of biodiversity.

Lynne Kenderdine explains how Devon Wildlife Trust, supported by the Devon Association for Renewable Energy (DARE) and South West Wood Fuels (SWWF), are working on a project to get the best of both worlds.

1. What is Biomass?

In ecological terms, anything derived from plant or animal matter. In energy production terms, biomass usually refers to cellulose-rich combustible material that can be burned for heat and electricity, including agricultural and forestry wastes/residues (eg straw, logs, wood-chip and wood pellets) and energy crops (eg miscanthus and willow) combusted as bales or sugar beet.


2. What can these energy crops be used for?

Heating, lighting - anything that electricity is used for. Miscanthus can also be used for animal bedding, biodegradable plant pots and thatch: Devon company Bical (Biomass Industrial Crops Limited) has been pioneering their use for several years - see www.bical.net. 


3. How are they converted to electricity?

They'll be harvested, chipped and sold to power stations to produce an increasing percentage of the nation's electricity. ARBRE Energy in Yorkshire is the UK's first wood-burning power station, which is surrounded by 1500ha of willow coppice within a 60km radius. Here the willow is dried, gasified, cooled and cleaned to remove tars and ammonia before being compressed and delivered to the gas turbine. 


4. Which are the best crops for sustainable energy?

The ideal energy crop offers high dry matter yield, perennial growth, efficient use of nitrogen, water and other resources, and are resistant to pests and disease. Fast-growing (but non-native) miscanthus satisfies all these criteria, making it conomically and environmentally sustainable. Short rotational coppiced willow crops are also good, because our native willow is one of the fastest-growing woody species in northern Europe. It can be grown with little resort to agrochemicals and is easily established from un-rooted cuttings (stick a stem in the ground and it grows). Miscanthus canes can be harvested annually in spring; coppiced willow stems can be harvested in winter, at intervals of 3-5 years.


5. How much energy will it take to harvest them? 

When growing an energy crop the amount of CO2 taken out of the atmosphere during the growing season is released by the plant on combustion, in theory making plants like willow and miscanthus CO2 neutral. Yet the crop still has to be harvested and processed, so the crop needs to be grown as close to its end-use as possible. Significantly, the energy expended on growing and harvesting these crops (eg tractor fuel for cultivation, pesticide manufacture etc) are low compared to conventional arable crops such as wheat, and far better than conventional fossil fuels. Energy efficiency is measured as a ratio comparing the energy required to grow the crop per hectare with the amount of energy produced. According to a 1991 MAFF report, the ratio for miscanthus is around 32:1, for willow around 29:1, for wheat around 9:1.


6. How much willow coppice would it take to heat a housing estate?

Estimates made by the Scottish Agricultural College suggest a district heating scheme for a development of 100 houses would require 25 ha of willow coppice. A power station generating 5MW of electricity would need about 2500ha willow.

7. How much land are we talking about?

The Government estimates that 125,000ha of energy crops (miscanthus and willow) are required nationally by around 2015 to deliver 10% of the nation's energy requirements. Other renewable energy technologies will contribute to this 10% target. In current pilot schemes, field sizes of three hectares are a minimum for farmers to qualify for an energy crop grant of £920 per hectare.

8. Does that mean they'll be farmed intensively?

Rather than grow energy crops as vast monocultural blocks, Devon WT is looking into ways they can be grown entirely organically, in smaller pockets around field margins and acting as green energy corridors between new housing estates. It is possible to grow them in mixed stands too: in Sweden willows and poplar have been grown together with deciduous or conifer trees; alder can also be grown alongside - because the species fixes atmospheric nitrogen in the soil, a mixed willow crop should need less fertilizer. A mix of willow varieties in a field can also help to control pests and diseases. There is also evidence that it is better to harvest willow in a series of strips in rotation in each field, providing refuge for willow pest predators in the remaining strips - but the design of cropping has to be balanced against the practicalities and costs of harvesting via contractors - so crop layout will always be a compromise, and can't be too fiddly! 


9. What about existing wildlife habitats?

At present miscanthus is only grown on arable land or temporary grassland; DWT is particularly concerned that Local Wildlife Sites and good culm grasslands should be protected  and fears government targets and financial incentives may encourage farmers to give up managing set aside land for wildlife in favour of vast swathes of miscanthus.  Miscanthus may be a good plant for floodplains: its rhizomes can stay in the ground for 15 years, helping bind the soil, prevent erosion and increasing moisture penetration to reduce the risk of flooding.


9. What wildlife could live in a biofuel crop?

The annual spring harvesting pattern required for miscanthus will leave stubble fields free for ground nesting birds in late spring such as skylarks. The crop rapidly increases in height during the summer to 3m and remains intact throughout winter - offering a protective canopy for a wide variety of birds, insects and field mammals. Leaf litter from the harvest may also provide good habitat for invetebrates, in turn feeding birds. As the rhizomes stay in the ground, this will help build up a deep layer of rich topsoil - good for mini beasts and the wildlife that feeds on them. With willow, insecticide use is 'minimal': allowing for insects and birds such as warblers to thrive. Winter harvesting means there is no disturbance to nesting birds or summer migrating birds, although large scale willow plantations would involve using large haulage lorries in winter. 


10. What's the government stance on energy crops? 

DEFRA is spending £29m on its Energy Crop Scheme, offering farmers, subject to the following conditions: a minimum of area of 3ha is planted; the grower has an agreement to supply the crop to an energy producer; the crop is grown within a reasonable distance of the power station. Currently all applications are subject to environmental assessment. 
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