
COPSEWOOD
Coppice

Trees have been coppiced and pollarded long before ancient peoples became organized enough to
develop agriculture. Coppice are trees which are cut near ground level from which new stems sprout from  the
stool (stump) and harvested again every few years over many rotations. Hence, the name copsewood. Pollarding
is much the same, except that the main trunk is cut at 3-4 m high, from which new shoots sprout and are
harvested every decade or so over many rotations. Traditional Scottish copsewood was mostly birch and oak
used for tanning, small timbers, and charcoal for ironworks and making gunpowder.

Until recently, the coppice-system was not practice to any great extent in the coniferous boreal region -
simple because conifers in the boreal don’t lend themselves  to coppicing. However, on the southern fringes of
coniferous boreal forest which blends with hardwood forests, there is an ancient tradition of coppicing that
almost died out in this century. 

Whenever there is a shortage of energy from water, petroleum, gas and nuclear power, energy from
biomass becomes a serious option. The best examples are the biomass energy farms in central Sweden and
Finland. Sweden has no indigenous oil, gas or coal resources. So, in order to produce the total energy demand
of 440 TWH, it relies on nuclear power stations and hydro to produce 33% of the power, 52% from imported
oil, gas and coal and 15% from biomass. These proportions are about to change as a result of a major change
in environmental policy; i.e., the legislators have decreed that, by the year 2010, the nuclear power stations will
be closed. In the meantime, the five remaining major rivers which have not been harnessed for hydro power will
remain free from development. Also,  emissions of carbon dioxide will not be allowed to increase above the
1988 level, and sulfur and nitrogenous gas emission will be reduced by 20% and 70%, respectively. Obviously,
apart from a vigorous energy efficiency program, the only alternative, and acceptable source of large-scale
power that can replace nuclear power and coal is biomass.

In Sweden there are only two possible sources of biomass for energy: one is from the existing forests,
usually as residue from wood process mills; the other is from energy farms. With falling revenues and cutbacks
in farming subsidies in Sweden, as in most other industrialised nations, farmers in south-central Sweden in
particular, have formed power  co-ops to produce and distribute energy generated from their crops of willow
biomass produced on their farms. Like conventional crop farming these days, energy biomass farming is highly
mechanized. Analogous to perpetual cropping from hay fields, many rotations of coppice biomass (usually
every 3-4 years) are obtained from a single planting. 

Biomass energy farming on the scale of coppice and power generation in Sweden is not feasible on the
Avalon Peninsula given its rugged topography and limited expanses of deep, fertile alluvial soils. However, as
explained in the section SHELTERWOOD  the foremost benefit of coppice is to maintain a permanent,
productive forest cover that will provide a steady stream of useful wood for whatever purpose. Coppice is
relevant, especially in municipal forests where there will always be a heavy demand for firewood and small
timbers. The longevity of wood supply that coppice and pollarding provide is amply demonstrated below.
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Shelterbelt of willow being pollarded. With a 12-15
year pollarding rotation the life of the trees is over 200
years.

New shoot growth begins even before the farmer has
cleaned up the site

Att 12-15 m tall in about 10 years the willow trees are
ready for another  pollarding rotation.

New shoot growth about 6 weeks after pollarding

Pollards

Pollarding is undoubtedly the oldest continuous-cropping silvicultural system in existence. In early
times, pollarding was as strictly controlled and regulated as land and trade was. Nowadays, with spiralling
energy costs, it still provides European farmers with a steady supply of firewood and specialty timbers.
Recently, the ancient practice of feeding leaves and young twigs to animals is being processed into feed
supplements

Apart from willow, other tree species commonly cultivated in Newfoundland that produce good yields
from pollarding are maple, European  ash and horse chestnut. Bass (lime), elm, beech, Japanese and European
larch can produce moderate yields over a  longer rotation.
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The knobbiness at the base of this  oak
standard is the result of four centuries of deer,
cattle and sheep browsing. 

These standards are the younger of the old Dalkeith oaks dating
from about 1600.

The bulbous base and the age of the trunk indicates
this tree was last coppiced in the late 1500's. The
5 m diameter original stool base suggests that the
coppice was already ancient when Sir William
Wallace (the latter-day Braveheart of an Oscar-
winning movie) won the battle of Stirling Bridge in
1296.

This scarred oak with a gnarled base
appears to have been last coppiced a
couple of centuries earlier than the
one in the adjacent photo. The coppice
rotation for tanning bark and small
timbers is up to 35 years. The life of
the stool is several hundred years.

Coppice-with-Standards

The idea that a forest can be continuously cropped for a millennium or two seems like  an exaggeration.
However that is precisely the case in ancient oak and beech forests of northern Europe. The photos of the
Dalkeith oaks woods, near Edinburgh, Scotland illustrates the longevity of a shelterwood system called coppice-
with-standards.
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Natural shelterwood with birch over-story

Part of a birch stand in Finland that has
just been coppiced, note the new shoots.

“White” birch is most
often multiple stemmedYellow birch is most

often single stemmed

A somewhat rare pure birch
stand on the Avalon that
would be ideal for selective
coppice.

A fine log from a yellow birch, from
whose stump will sprout new shoots
suitable for copsewood 

Natural Birch Copsewood

Birch is a ubiquitous species with a broad ecological amplitude. It is well known that birch acts as a
temporary overstorey in natural shelterwood. Except as a short-
lived pioneer tree in disturbed sites, on the Avalon Peninsula, it
does not often mature into pure stands quite like it does in
central and western Newfoundland. 

We generally think the best wood comes from a single-
stemmed tree. But most birch are multiple-stemmed having been
browsed (coppiced) by wildlife. So it should come as no
surprise that a 20-year coppice is a good way to maintained
pure birch stands that
w i l l produce excellent
logs.
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Selfoss, south Iceland:
raising poplars from
cuttings in a seedbed under
plastic

During cold spring weather in coastal
areas, growing cuttings in a polytunnel
inside an unheated greenhouse works
very well.

Hallormstair, east Iceland: raising bare-
root poplars and willows stock for sale to
farmers and homeowners .

Gunnarsholt, south Iceland: 16 ha hay-field
stripped of sod, ready for planting poplars.

Planting containerized poplar raised from cuttings.
Rows are 1 m  apart and seedlings 0.5 m  apart in
each row.

16 hectares of 99.9901% survival and virtually uniform of growth on
aeolian volcanic soils on  treeless desert.

Establishing Coppice
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Black willow is a good source of
cuttings for landscape trees

This strip with five clones of same poplar species emphasizes the difference
in growth form between clones.

Cuttings from a clonal
garden is essential for
crop production and
shelterbelt work

Inserting a 20 cm
cutting into the hole.

The resulting growth on a good site over one growing
season.

Making a hole with a
dibble

Clone Collection

The word clone comes from the Greek word Klöne: meaning twig.
Nowadays it means one organism or several identical organism bred from it.
The famous weeping willow is a clone, because only male plants are known and,
therefore, it only naturally propagates vegetatively from broken branches falling
onto the ground. We essentially doing the same thing by taking cuttings. 

If plants grown from cuttings are intended for purely ornamental
purposes then cuttings from several trees of the same species are preferred in
case one misses out in the subtle differences in growth form and flowering
characteristics that make a garden or landscape interesting. 

For biomass production, shelterwood and windbreaks where a premium
is put on uniformity, one needs to establish a clonal garden to assess growth
yield and form of clones and for mass production of plantation stock.
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These tall, high-yielding, comparatively
young  white willows (Salix alba) along
Rennies Mill River in St. John’s show
great potential for shelterwood coppice
as well as being a fine ornamental tree.

The clonal garden provides an annual supply of
cuttings to gradually upscale the test to small
intensively managed plantations. On the left is the
clonal garden, the block on the right are several clones
of white willow are easily identified by the different
shades of foliage.

Cuttings from the white willows grown in a clonal
garden to compare them with clones of other
species. Their colour and faster growth easily stands
out in the middle row of willows. 

Front of the white willow test block. Cuttings were
planted 30 cm apart in rows 75 cm apart and cut
back to the ground at the end of early fall to a favour
root growth. Here we are seeing the spectacular
growth  over 1½ growing seasons emanating from a
coppiced 2½ year-old stool.

Inside the 1½ year old
willow test plot with a
profusion of multiple
stems. After another
growing season they will
be ready for coppicing. 

Testing Clones

It is always a good idea to carry out at least informal growing
and fertilizing trials of clones to get some idea which ones are best suited
for the locality. The following is a sampling of some of the willow
coppice trials conducted by the author at Pasadena, western
Newfoundland. The series of photos give a general overview of the basic
steps in testing clones.
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I year-old white
willow,

1year old coppice of  blue-
stem willow (Salix
Daphnoides) on a 2-year-
old stool 2 year-old blue-stem

willow.

1 year old ‘Bowle’s hybrid’ (right), 2
year-old ‘Bowle’s hybrid’ (left).

Really fast-growth

The following are yield of Salix aquatic ‘Korso’ (one of the Swedish energy biomass clones) in test plots
at Pasadena, western Newfoundland.
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Salix aquatica ‘Korso” one of Sweden’s highest yielding biomass energy clones which gave similarly
spectacular biomass yields in test plots at Pasadena, western Newfoundland
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Glenwood: a flat site but
unfortunately  the all-important
humus was wind rowed with
stumps and boulders 

Despite the stoniness, willow cuttings
have produced good growth by mid-
summer of their first season.

In reality, the results are variable in
this case at Glenwood there is an
obvious need for weed control  

Ideally,  one needs fields of 3 age-classes with mid-
summer growth similar to these plots - 1st mid-
summer growth, 2nd mid-summer growth, 3rd mid-
summer growth ready for coppicing in the fall or
winter.

A full scale biomass energy planation in central Sweden
(steam from the power generating plant in the skyline at
the end of the road).

Planting Coppice

Establishment of a large short-rotation monoculture for biomass production is expensive and requires
highly trained technicians. Once it has been successfully established, it is very cost - effective considering high
yields in the range of 30-50 t ha-1 can be cropped on a 3-5 year rotation for well over 100 years. 
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Cost Estimates for a major biomass energy plantation operation
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Mr & Mrs. Willow sculptures beckon visitors to a  craft-making
operation based on willow crafts in southwest England. These
lucrative cottage industries are part of the regular farm and
woodland operations.

Willow coppice (osier)  is stored in ponds
before being debarked for  baskets and other
crafts.

Finland’s  first gingerly steps towards the development of an all-purpose, all-
terrain robotic scarifier/planter/harvester

Harvesting Coppice

Mechanized harvesting equipment is relatively unsophisticated, requiring only a cutting and
bundling attachment fitted to a small farm tractor. 


