An edited version of this essay was published British Wildlife 18:4, April 2007
entitled: “Planting trees or woodlands? An ecologis perspective”.

James Merryweather
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These are bold claims and worthy initiatives, but ¢hey realistic, rational or
truthful? After many years of observation, inforioat gathering and, often-
uncomfortable reflection, my opinion has changételirom what it was when | saw
my first farm woodland panting. From the ecologi@wpoint, it's nonsense.

| can imagine that will have enraged some readaus, my opinions keep good
company: “The fallacious belief that tree-plantieguals environmental protection
seems impossible to eradicate” (Marren, 2006).

I’'m not attacking the motives behind these schernesguestioning their ecological
validity; the truth of what they are and what thene likely to become, which is
unlikely to be what is promised. Travelling arouBdtain, | have seen hundreds of
tree plantings that make little sense, but onlgraéxploring the evidence and my
arguments thoroughly, have | come up with this @®red appraisal. You might well
think it unfairly attacks or fails to address soofethe issues (perhaps your issues),
but I will make the points that, to me, seem tarbportant.
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Actually, | suspect quite a lot of people will feelief that at last somebody else has
noticed what they have noticed and has strayedruekis safety zone to expose the
nonsense of simply planting trees and calling #sailt ‘woodland’, which it will not
be.

These schemes might be alright if the public wetd exactly what they are rather
than presented dressed up as what they are not. dflasir native woodland and

forest has gone and, as the last remnants are &l it is widely believed that

they can be replaced by planting trees. Sheer idelusSadly, the same ignorant
judgment is applied to tropical rainforest - thewmaption that it can be replaced, so
chopping it all down for temporary human use wél®K. That is entirely untrue, but

a convenient belief peddled by those who are litelynake that much coveted fast
buck.

Unfortunately, these days a lot of people can myéo see the differences between
real native woodland, forestry plantation and thewnthing: mixed broadleaf
plantation called ‘new woodland’. To prevent a tengf misunderstanding | will,
before proceeding further, state my definitions:

WOODLAND Planted by Nature, in Britain since thatle&ce age, and developing
undisturbed. Mostly man-modified, but not rendedigfunctional. Consists of

trees, shrubs, herbs, mammals, birds, insectsastt.microbes above and below
ground, all in interactive equilibrium.

FOREST This seems to have at least four meaningsatlve woodland covering
vast tracts of virtually unpopulated territory (elhe Taiga of northern Eurasia,
the Appalachian Mountain forests and the Amazon faiest); 2. Ancient British
hunting forest, a patchwork of open common, wetland woodland (e.g. New
and Epping Forests); 3. ‘Community forests’ of lalleaved trees planted recently
(e.g. The National Forest). 4. Forestry Commisgionifer plantation (e.g Dalby
and Thetford Forests). For the purposes of thisudision ‘forest’ will refer to case
4, unless qualified.

PLANTATION Trees planted by man, either as a crofoo their amenity value,
with little or no consideration of other flora, faaand microbes.

NEW WOODLAND An assortment of (mostly broadleaf)uyq trees planted
within the past 20 years with the misguided purpofereating woodland in the
sense in which woodland is defined above.

Woodland: a word that brings to mind thoughts obdbrersity in established

equilibrium; of independent productivity that reeps no human assistance; of
timeless permanence; of changing seasons; of éadfsist vigour of ancient oaks in a
peaceful sea of bluebells, wood anemones andssedet leaf litter lit in golden pools

by lazily-shifting shafts of summer sunlight; of ages created by Ken Russell to
accompany Debussy'’k’aprés midi d'un faune(BBC, 1965). The reality of that

powerful image is becoming diluted as the lastte bld woods are felled to be
reinstated somewhere more convenient because alave to do is plant trees,
which, as we are told over and over again, is “Glmodhe Environment - Saving the
Planet”.

Rubbish. The environment does it a lot better ff te its own, highly competent,
devices.

The bottom has fallen out of the softwood timberrkeain the UK, so now the

foresters are obliged to change direction and dittitae public to sport and play

among the sitkas. In doing so, they have hijackedi siretched the meaning of that
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special word ‘woodland’ and applied it to all soofstree aggregations in their care
and of their devising. Similarly, the organisers aeimmunity woodland schemes
apply ‘woodland’ to spare land planted with tre@eople are progressively provided
with a new, debased standard of woodland. Monewwvailable to plant trees,
particularly if in a worthy community cause, so pkoare planting trees, everywhere,
whether they belong there or not, whether they witbw there or not, whether
woodland will be the result or not. Just say “wa@wdl creation” and you can get
subsidy money to create woodland, whether or radtithactually what you are doing.

| may seem to have come out of my corner with golaging recklessly, but | am
entirely prepared to stick by them or otherwisengfgatack and shake the hand of the
most vigorous opponent who can prove I'm barkinghgwrong tree. Please tell me
which tree the cat is in, and I'll bark up that ol eat my hat if there turns out to be
no cat and no tree. | fully expect that aspectsngfargument will not stand up to
examination by those into whose fields of expertisstray, beyond my own
competence. That's fine with me. Nobody knows etheng. | just want the nation to
wake up to what is being done at our vast expemsrighout Britain by the under
informed who have wildly optimistic (irrational) dations and follow simplistic
thinking and methods. The result is acres and aordsacres of empty plastic tubes or
straight lines of skinny trees with an understocdyweeds (and everything else
between those sorry extremes). The former will beegimilar to set aside, a weed
patch developing, if left alone, into rough scrafogtly brambles and gorse) and the
latter will literally take centuries to turn intogthing like real woodland.

The problem is two-fold. Firstly, the condition tife medium into which trees are
introduced, which has often been disturbed reguléol a very long time and
drenched with pollutants: mostly inorganic ferglis(specifically phosphate), but in
some places, agricultural and industrial waste. bioty does it not look like a
stratified natural soil but it is structurally andemically different, and its biodiversity
is at best modified, usually desperately impoveristsecondly, would-be woodland
creators pay little or no heed to how plants atfugdow and what constitutes real
woodland. We have in our gift the science of ecgloghich made great progress
during the past century. An immense store of kndgdeis available to be understood
and exploited, yet many conservation schemes -amigolar woodland creation -
seem to flout it.

Now, thatis reckless.
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ATTITUDE 1.

In the garden, plants that were never meant to tigether are forced by external
management - the gardener - to grow in ecologidabyppropriate combinations in
soil from which they are regularly removed so tlhatan be routinely disrupted.

Garden soil is not sterile, but its soil organisomenunity is highly modified and
reduced, and barely in touch with the plant comityuni

Garden plants require repeated supplementary fgedind constant artificial
protection from pests and diseases.

A garden is soon lost when managementiapdts cease.

PERCEPTION 1: Doing this leads to one sort of ppticm of how plants grow,
driven by the erroneous notion that soil is an tmaedium that must be manipulated
if it is to function correctly.



ATTITUDE 2.

In the countryside, plants evolved to live togethmynnected by an internal self-
management system that enables them to stay athéoge separate as is best for
them, in soil where they can remain for life whelisturbance is a rare, localised
occurrence.

The soil is alive with organisms that are inseplrgtartners of the whole plant
community.

Wild plants and soil organisms feed and proteatntfedves and one another.
A natural community is self-sustaining.

PERCEPTION 2: Knowing this leads to very differeptt of perception of how
plants grow out of the understanding that soilmsiatact, living ‘organism’ that does
if not need anthropogenic intervention in ordefdaction properly.

The safety of our environment is highly dependepbru these attitudes and
perceptions. In recent times, the former has domdhthe western world.

The garden is a battlefield, where the gardeneewagr on natural processes, whilst
wild countryside is an elegant multi-layered, insically co-operative, self-sustaining
partnership. Why, then, do we impose sledgehamaierack-a-nut horticultural
methods on our countryside when we attempt to presa reinstate it? Who ploughs
so that the bluebells may flourish, scatters fedil to feed the mighty oaks or sprays
the woods to banish pests and disease? Nobodye Wikk habitats survive without
external assistance and their productivity is higihey are self-sufficient (well, until
we interfere).

With repeated reference to our conviction that &we make plants grow where ever
we decide, we dictate where restored countrysidghioto be and plant mixtures of
more or (often) less ‘growable’ plants with litdensideration of: 1. whether they are
relevant in that particular landscape; 2. whetheytbelong together; 3. whether they
will survive; 4. how they grow under wild conditi®or 5. how they interact with the
other organisms that constitute self-sustainingsgstems. We just dig a hole and
stick them in with a dollop of fertiliser. We pay meed to the uncomfortable truth
that natural soils are never ploughed or dug, &ad they contain a vast army of
interactive microbes and other creatures that enatinmunities that inhabit them to
be self-sustaining. Natural soils and their vegatafunction on a minimal nutrient
supply, distributed with astonishing efficiency agd among the soil's inhabitants -
including those we are aware of above ground. Inignorance, we consider that
plants thrive if their roots are buried in a wellgd homogeneous, unstructured ex-soil
enriched beyond natural levels with unwanted dungxaessive quantities of mostly
unusable and, therefore, wasted atrtificial fegiligwhich then becomes a pollution
problem, spoiling the countryside and requiring ecessary expenditure on
remediation).

It's rather like dumping a newborn baby in McDonaldnd leaving it to get on with
growing up.

Might it not be wiser to work out where our new nbyside is most likely to thrive
and do our best to wonlith already functioning communities of organisms? Why
select an entirely un-natural starting point orjngsinappropriate gardening or
agricultural methods deliberately deactivate emgstisoils by well-meant but
destructive preparation. Why not consider in adeanhat sort of community it is we
wish to create and also how it would evolve andcfeom under natural
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circumstances? Why not hand over the task of mitsepply to the micro-organisms
that have done it so well for the past 500 millygars, doing away with tillage,
manures and fertilisers which inhibit, not enhamayral processes?

The purpose of this discussion is to identify sasheur environmental howlers and
understand why they are mistakes. They should resagae of the lessons we might
learn from Naturevia the science of ecology so that we might work widhn, mather
than use methods that damage the very countryssdeeeasure. We have to recognise
that Nature is very, very complicated; far more pboated than we are able fully to
comprehend. The knowledge we have so far gainea fiield research is pretty
rudimentary or inconclusive, but we do have enokigbwledge to be able to make
informed speculation valid and decisions more likel be the right ones — assuming
we use that knowledge.

Using what | have been taught plus several decafdésld observation, | am going to
take two and add it to two, hoping to get a resathewhere in the region of three or
five. If you can show me | have wound up with asvaer of twenty-seven or minus
thirteen, | will happily acknowledge a further iaste of my inability to know
everything. Now | have recognised and acceptedhtiesome complexity of Nature
and my own intellectual limitations, | can welconie challenges posed by a large
amount of uncertainty. If, as | frequently discquiere is no easy answer, | can still
stand and stare in contented wonder, waiting feenehoping for, enlightenment.
These days, people expect, indeed demand, easyem@nsw anything they don't
understand. A wise contributor fthe Moral Maze(BBC Radio 4; 30 November
2005) observed: “We're all out to lunch on bogudaiaty”. Can we not live with and
enjoy some uncertainty in this splendid incompraitda world? Better that than
blunder forth in ignorance.

! 4+

Because it provides evidential underpinning idesil this discussion, | will mostly
make reference to a fundamental environmental nmésma the symbiosis called
mycorrhiza. Symbiosis and mycorrhiza are often qgmesd as mere wildlife
curiosities. That is far from true. They are unsatrand ubiquitous: the norm.

Mycorrhiza is the life-style of an estimated 90-95% of alangk, in every plant
community, on every continent, including the paft#\ntarctica where a few scrappy
plants can eke out a living. Therefore, it can oeably be said to be the most
important symbiosis in terrestrial ecosyste@gmbiosisis a feature of the existence
of every living organism and is, therefore, the tmoyortant - basic - life process in
the world. Of course they are both just human wobds they and their meanings as
understood by us, enable us to understand as leesanvhow life on Earth works. If
we acknowledge how mycorrhiza works in the livingrid (ecology) we can try to
apply what we know about it in our attempts to darethe environment in which we
live. But it won't be simple or easy.

Symbiosis is a major driving force for every livilmgganism and community of
organisms on the planet. All living creatures ameolved in a worldwide, multi-

layered web of partnership. Symbiosis is absolueelgrywhere. It is usually defined
as two organisms combining for mutual benefit, atwaversimplification. Firstly,

drop the idea of mutual benefit. Profit and lossymbiosis can vary in any temporal
and spatial dimension. Benefit to partners can lweenor less equal, but it is
frequently a one-sided affair, at least for a whdé&er which benefit may swing to
another member of the association; a previous eoasumight become net
contributor. Also, forget about involvement of justo organisms. Symbiosis can
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occur between any number of organisms greaterdhanat any scale from what we
might look on as an individual to continent-widganisation. Therefore, symbiosis is
infinitely variable.

Mycorrhiza is a specific type of symbiotic assaciatbetween specialised fungi and
plants that occurs in roots. It confers a numbeefefits on its immediate partners,
but also contributes, through a complex mosaic yohlsotic interconnections, to
community structure, health and well-being. Itsgoval ancient, and most usual
function today, is to facilitate a supply of phoaghto plants that cannot otherwise
gather their own or find it easier to do so withtside assistance. This essential
nutrient generally occurs at, by agricultural s&ndd, low concentrations in natural
soils and is mostly held tightly by soil particlé&gyond the reach of roots, apparently
unavailable. Mycorrhiza provides the remedy, malgofficient what would seem to
be a very small amount of phosphate.

For instance, the roots of Britain’s favourite wildwer, the bluebelHyacinthoides
non-scripta operate in an environment where phosphate isadokaiin soil solution at
less than 0.1 part per million. Bluebells cannatvste if non-mycorrhizal, for their
short, thick, unbranched roots are inadequate Xptoeing the soil for inaccessible
nutrients (Merryweather & Fitter, 1995). Evolutiand symbiosis have taken care of
the problem. Bluebell roots are colonised by astlegleven different mycorrhizal
fungi, most of which are invisible, unculturableyidentifiable and new or unknown
to science (Merryweather & Fitter, 1998; Helgasbral, 1999). While some help to
repel pathogens, assist in drought resistance paraptly do nothing but visit roots
from time to time with undiscovered purpose, othrargye out beyond the root system
as a network (mycelium), gathering otherwise inasitde phosphate on the behalf of
their bluebell partners. In return they receiveboaiydrate, a basic foodstuff they
cannot produce themselves - but plants can, inddnge by photosynthesis in their
leaves.

Around 500 million years ago, ancestral plants tbuphosphate acquisition

uncomplicated in their primeval, aquatic habitatwhs not so easy when, rootless,
they experimented with life on land. They collaliedawith fungi as mycorrhiza,

which enabled them both to live on land and divgrdirom the start, co-operation

with soil fungi was the normal way of life for langants, and it still is for most

plants, everywhere.

Who is getting it wrong, Nature or us? Farm andlgaing practices have disastrous
consequences for mycorrhiza, which was the ‘orgdoimdation of life on land from
its origins until the very recent ascent of man.

Tillage chops up and desiccates fungi, and mycoatlkGtommunities decline in soils
with a bare ground layer or occupied temporarilyniignoculture crops or by plants
that do not support mycorrhizal fungi (i.e. mosintoonly grown crops and weeds).
Many important fungi that normally look after wildlant communities simply
disappear when soils are brought into -cultivatideaving the mycorrhizal
opportunists, the equivalents of plant weeds, doabest in disturbed land. This sort
of repeated negative feedback leads to impoverishrok both above ground and
below ground communities.

Highly managed farm and garden soils, when compavégld natural soils, are
therefore highly simplified. Support systems thiaings might normally expect to find
in the wild are not available, but that can beghltiunder controlled conditions. Many
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plants will grow happily in soil that is much n@nt-richer than they would normally
experience, so the gardener or farmer can addidertfor the desired result. With the
gardener’s assistance, competition from other plgrgsts and disease can be kept to
a minimum. The garden works when the gardener waikdsen the work stops the
garden runs wild, populated by non-mycorrhizal appasts and hangers-on rather
than the microbial and botanical components of vanwdi alpine ledge or flowery
mead. It can take a very long time for the resgltmlderness to change from a
rampant weed patch back to rich, naturalistic aggide, and without the
reintroduction of laborious remedial managemenilitnot revert to a garden or crop
field.

Hence the appearance of arable land left to Natuset aside schemes. After crops
and livestock have done their worst the plants thave are weeds: nettlddrtica
dioica, U. urens thistles Cirsium arvense C. vulgare willow herbs Epilobium
angustifolium E. montanumdocksRumex obtusifoliysR. crispus ragwortSenecio
jacobea mugwort Artemisia vulgaris bramblesRubus fruticosusagg. and (if it's
damp) soft rushluncus effususr creeping buttercupanunculus repensCertainly
some of these are the first to arrive at the sithd process of succession, but after
decades of agricultural abuse, the land will batunfsupport a succession towards
species rich grassland or woodland for a very kimg.

If, in spite of human assistance and the constaplication of additives, plants fail to
grow in the garden, we decide they are intrinsycaitractable, missing the point that
they might have special ecological requirementswald be readily available where
they usually live. We certainly don’t wonder whathibey might need to live in a
mixed community rather than in the solitude impospdn them by the gardener. We
do allow for, say, frost sensitivity and understavity we can’t grow plants that are
tender in our local climate. But we don'’t say: “dhis plant needs the assistance of a
special microbial partner (or indeed a whole flefesupportive organisms) and that is
why it won’t grow in this disrupted, damaged, mineodeficient, nutrient overloaded
medium | keep sticking it in”.

The gardening gurus on TV and radio sometimes adw®ple to learn by observing
their garden plants growing in the wild, but thend recommend gardeners consider
conditions below ground - apart from making sure $il is well dug, moist and
provided with additives well above natural levelfat is hardly surprising, because
what goes on in the soil is invisible - hidden the tsoil itself - and mostly
microscopic, therefore very difficult to visualisexd comprehend. The reaction is:
what we can’t see doesn't exist!

But soil processesustbe included in our thinking because they are ydappening,
as they have done for the entire 500 million yedrkand occupation by life forms.
What goes on within our vision is entirely depertdapon what goes on in the
impenetrable darkness of the soil. Unfortunatehgse who are in charge of the
maintenance and improvement of the countryside atoknow or choose to ignore
what happens below ground.

+

Let us make some comparisons (Figure 1) and thesider the quality of man-made
and natural woodland.



Figure 1. Some comparisons.

Can you tell the difference? Of course, but if ybave ever peered into the

(frequently empty) plastic tubes that infest theiti8n countryside, you will

understand that it is a miracle that the ‘woodlamasthe left (Figure 1 e, f) bear the

slightest resemblance to proper woodland (Figurg, 1h) at all. A fresh, new
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plantation of native trees simply does not haveitkrnsic qualities that biodiversity,
complexity, evolution, heterogeneity and antiquogstow upon true woodland.

If you could have a look below ground among theebklls on the woodland floor
you would see an apparently tangled mass of fumgathae. If you happened to be at
Pretty Wood in North Yorkshire, you would see elewdifferent fungi from four
families of the obscure (but ubiquitous!) mycordiizslomeromycota (or Glomales,
see Smith & Read, 1997; Merryweather, 2001) emgrdgnom and harmlessly
invading the bluebell roots, whilst others would pkigged into the roots of
sycamores (different fungal species depending age tage) and countless
basidiomycetes ranging about through the litteyobd the fine surface roots of the
ectomycorrhizal oaks to which they are attached.

QUESTION: Why, in the past, did foresters so oftdmmose to plant their conifer
plantations in ancient woodland? Was it becausenthe trees would grow better
there, and was that because a lot of mycorrhizabsynts were already present?

Where | now live in the Scottish Highlands, vastaar of conifer plantation are being
clear felled. The effect on the landscape of tlghllyi publicised ‘unspoilt Highlands’
and the sensitive beholder’'s eye is extremely wagalet. Often where alien conifers
now grow there used to be mixed woodland or modldhe latter itself perhaps
having once been ancient forest, felled long agity Br more years ago, men armed
only with a spade and a sack of saplings, plantdobns of spruce, pine or larch. The
landscape adapted. Adolescent conifers create dbtale and, until they mature and
thin a bit, nothing can grow beneath them. Buthey tgrow and some of them die,
light does eventually penetrate the canopy andvelnoixed understorey develops,
which can become very rich. Also, as any mushroamtdr knows, as the trees
mature, more and more fungi move into the foreshroonity. Many of them are
associated with the trees as mycorrhiza, whilstatiparticipate in decomposition and
nutrient cycling. Even this unwelcome change in Brgish landscape that conifer
plantation brings eventually can have its environtakeand cultural benefits.

However, the trees were planted as a crop, sowliepe harvested when mature. In
the past men would walk in with axes to cut dowe trees, drag the trunks away
aided by horse power and make good use of the ttberemains. The rest of the
vegetation present would remain more or less umdietl and the land left fit for

plants to grow.

In the twenty-first century, permanent roadways seet crashing through the forest,
along which a man drives his Harvester, the bigshdpnka toy that grasps each tree,
chops its trunk just above ground level and stapsy the branches in seconds. The
trunks are piled to one side aall the branch debris left where it falls. More often
than not, the collateral damage caused by thisuéetly claimed to be eco-friendly
machine is appalling.



The Harvester's huge wheels

churn  the soil literally

everywhere, ripping, inverting

and mixing it. Where the

Forwarder(collects the trunks)

makes its regular journeys it

digs compacted ruts up to a

metre deep. All understorey

plants are exposed, raked up

and crushed. Virtually none

survive, except perhaps

preserved in seed/spore banks.

At the same time, microbial

communities that have built up

over many decades are_.

severely damaged as the soll id-lgure 2. After the Harvester.

ripped and trampled (Figure 2). Surviving organisimst rely upon others become
deprived of partnership. That probably means de&tich destructive effects are
catastrophic, but then, adding insult to injurye tAnd is often blanketed with a dense
layer of ‘brash’, not wanted by the foresters.

Most plants that might attempt recolonisation cadrpenetrate the brash layer from
above as seeds or below as seedlings and, there&mmeot grow. It is recognised that
woodland needs dead wood in order to function ptgpdarmers now allow
excessive numbers of cattle to destroy the groaperlin ancient woodland or poach
moorland into muddy extinction with their hoovesigoison it with excessive dung.
Why? Becausemoderate grazing has been shown to be beneficial in cdseful
managed woodland. The same thinking applies haeedead wood idea is wildly
extrapolated by foresters who claim their brasls ast ‘fertiliser’. That's untrue and
unfair to Nature. Left in the open on land where self-respecting lignin
decomposing organisms are to be found (they argifulein functioning woodland),
the waste remains on the surface for a very lang,tunrecycled.

If plants could grow in ex-forest soil, its biotawe been so severely compromised
there will be little to support any relevant spedieat might be able to make the effort
to reinstate a naturalistic community. If thereaisy soil exposed, only incoming
weeds can make headway. A reasonably complex, esiteg and attractive
assemblage of early colonising mosses, liverwdes)s and forest wildflowers is
replaced by foxgloveDigitalis purpurea ragwort Senecio jacobaearosebay
Epilobium angustifolium cudweedGnaphalium uliginosumsoft and toad rushes
Juncus effusysl. bufonius dense brambleRubus fruticosusgg.and rampant weed
grasses; later on gorgédex europaeusind, worse still, Japanese knotwededlopia
japonica These are mostly not mycorrhiza-dependent planfsirther threat to the
woodland succession we might like to have repldbedorest.

Observed at any distance, this landscape of wreckemyvides no pleasure, serves no
purpose and gives our countryside a very poor éutlinis sort of tree harvesting does
nothing to promote ecosystem recovery no matter éoovfriendly the harvester may
claim his operations are (and they do, vigoroudiyjave heard it said that timber
prices are so low this is the only way harvestiag ceasonably be done. Is that a fair
excuse for landscape destruction? It reminds nteeobbservation that if the damage
equivalent to that inflicted on the sea bed by keasvoccurred on land sea fishing
would be banned forthwith. This happening on land and it is mostly perpetrated by
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an agency associated with our elected governmerthis a service needed or wanted
by the voter, the tax payer, the tourist, the radist; Nature or the planet?

When the Harvester and Forwarder have done itstwasthe timber has been taken
away, then what? It seems there are two choicemdain the land entirely, replant

with a tree crop or bring on the plastic tubes andounce the generous creation of
woodland.

&

When the forester has finished with the land wioengifers once stood or the farmer
needs to take a few acres out of food productiosanebody decides woodland
would be a good idea, grants are available totabsm to plant trees. Someone steps
forward with the promise to create woodland. Inopynion, only Nature (God, if you
are a believer) can do that. However, if man mtst#t the nigh on impossible, we
have the choice of taking an educated approachilmsecology, as has been done in
Milton Keynes (Francigt al, 2001), or we can just plant trees.

N

Figure 3. Ancient woodland and natural regeneration (loweght)i and new
‘woodland’ (hillside) on either side of the Moindaflist gully (arrow) at Auchtertyre
in the Scottish Highlands.

Figure 3 shows (lower right) a small but specie$ patch of ancient woodland of

oak, ash, hazel, rowan, willow and birch with ahrienderstorey nestling around a
rocky stream, the haunt of roe deer, badgers aedsofThe woodland soil overlies a
pocket of nutritious glacial drift. The hillside @ is bracken-infested grassland
overlying a shallow brown earth (left of the gullghd heather moorland on peaty
podsol (right) that has been spared grazing predsoim sheep for several years. The
margin of the woodland is steadfastly advancingthg hillside on both sides, not

only the usual pioneer goat willows and bircheg,dso the occasional young rowan,
hazel, hawthorn and even a proud four-metre o&k tre
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To either side of the gully, the hillside plant amemities are obviously very different.
The stream gorge marks the line of a Precambridreayal that, more than 550
million years ago, pushed old rocks against and exeer newer strata: the Moine
Thrust. The thin hillside soils lie directly updeft Lewisian and right Lewisian and

Moinian metamorphic rocks. Both are pretty reluttém give up nutrients by

weathering, but the difference the vegetation by fhants growing on them is
obvious. It seems doubtful that any of the hillsiies ever been suitable for the
growth of woodland, though since relieved of grgzipressure, small trees are
spreading to either side of the main wood whighaghaps expanding.

What madness induced Forest Enterprise to “creat@ n
woodland for our enjoyment” on this hillside (Figud)?
Striations all over the hillside (Figures 3 & 5)dioate the
locations where thousands of little trees had thewts
plunged into large divots of soil overturned by theodland
creators with a digger. A special treat for visstowho are
“welcome to walk here”, are the thigh-deep, watked
pitfall traps thus formed (Merryweather, personglerience,
2005). A special treat for the little trees: most dead, and
word has it that these are a second planting.

During summer 2005 a helicopter deposited whitéodblall
over the Auchtertyre Hill and adjoining slopes. Yharned
out to be large packages of sacks containing réasphate
(Figure 6). Eventually, they disappeared and predytheir
content was given to the tiny trees to help thewichdeath,
modifying by pollution a poor, but relatively naslir
moorland soil. Helping the environment!

Figure 4. Welcom
to Auchtertyre’s ne

woodland.

Figure 5. Rows of excavate Figure 6. Rock phosphate at t
mounds, each once planted wit ready.

sapling.

)

What would a young tree expect when it starts outwdat could be its several
hundred-year life? As a seed it will have fallenflowvn some distance to settle on a
soft bed of moist leaf litter into which its firsbot will plunge and branch, finding a
ready supply of all the nutrients it needs as ésdsstore becomes exhausted. Young
rootlets make their way into the soft, warm soilend they encounter thousands of
fungi and tens of thousands of bacteria, some attwdittempt to take its life but most
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of which offer it no harm, indeed some are waitiregdy to assist its progress. Soon,
fungi gently invade its roots, and tree and invad®zgin to share resources. During
the summer, the tree makes carbohydrate whichchanges with friendly fungi for
nutrients it can’t get easily itself, most sign#idly phosphorus, which is rare and
does not drift rootwards in soil solution like, farstance, the various forms of
nitrogen.

As it develops, the tree accumulates more and pameers and lets go some of those
specialists that saw it through its infancy, repthby other symbionts more suited to
its adolescence and maturity. It accepts the sewidche community within which it
has found a home and, in its turn, serves that aomity) contributing to nutrient
supply and cycling, supporting an army of symbiatiganisms and introducing new
stock of its own species. The soil in which it skamooted rarely changes suddenly
and then only in local detail (due, for instanae,ttee windthrow, the activity of
burrowing animals or the arrival of dung, a rottoapse or a log). The community of
interactive organisms evolves slowly, and theytdogether.

When it dies, our tree’s remains provide sustendocea food chain of bacteria,
protozoa, algae, fungi, invertebrates, birds andnmals for several years before
crashing to the woodland floor where another dizeggoup of organisms feed and
reduce it to its components that are graduallyciecy

In striking contrast to Nature, man provides tregliags with a variety of poor
choices:

1. Ex-arable land that has suffered annual mechhrisruption and has been
deprived of biodiversity for decades, intoxicatedhwpesticides and overloaded
with phosphorus.

2. Low biodiversity, hoof-distressed, nutrient-sedkland that has been over
enriched by generations of cattle or, worse giilis that eat everything vegetable
and eliminate the rest making room for a new comtywi enriched-mud-loving
organisms (Figure 7 a).

3. Rutted, waterlogged, topsy-turvy ex-forestrylsovhere huge vehicles have
wrought their worst (Figure 7 b).

4. Overgrazed, low biodiversity, inhospitable maad such as the flanks of
Auchertyre Hill (Figure 3).

Figure 7. ‘New woodland’ a) after pigs and b) after forestry

Because of his obsession with gardening, man cerssithat, if new woodland is to
succeed, its soil should be entirely homogeneoused’-free, contain as much dung
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or fertiliser as he can dump on it ... and consisirely of rows of trees that are not
necessarily relevant but are relatively easy tovgiand weeds).

No account is made of the fabtat real woodland is entirely different.

Imagine we wished to our son to become a membgadifament. You would think
we would at least introduce our newborn at the daafsCommons. But no, we take
him to the stock market, and abandon him therefidemt he will grow up to be an
MP. Of course, we appreciate that the baby willdneebe fed, and since we know
that bread is a good all round foodstuff, we emgdgks of wheat in a huge pile
around him and perch an extra large tin of drieasyen top. He can get all the water
he’ll need in the Gents toilet. When we returneerity-five years later, would we
find our son ready for the hustings? If we had Iptg of babies in the stock market
with additional wheat and yeast proportional toirtheumber, would we find a
government had miraculously come into being?

Of course not, but that's essentially what the wad creators are doing when they
plant baby trees at convenient but damaged, imphext, over enriched or

inappropriate sites: dump them in a soil where sbimg other than woodland is

happening and make a simplistic gesture at supgpthiem before leaving them to
their fate. Since, like the baby MP at the stockkef trees need to be fed, they
scatter a large amount of rock phosphate arounausechey know phosphate is good
for plants, but is not available here. Why not? &ese the natural means of
mobilising phosphate to plants, established ne€a®ly million years ago and utilised

by every healthy tree on the planet - mycorrhiza the wrong sort, depleted or
absent.

Several words come to mind: simplistic, naive, ahséc, irrational and unintelligent
- wrong. In any project, knowledge and understag@ire useful tools if success is the
desired outcome, and they should be used. Miraslyjpirsome trees do grow,
probably in spite of, rather than because of, thd they had in life, or thanks to the
extraordinary resilience of Nature.

In reality, when an acorn falls from a great oaetits parent makes provision for its
life on earth. The first is the ‘baby food’, thetgedons that constitute most of the
acorn. It has food: not much, but enough for a &lflince it is not a flying seed, and
if not carried far off by a squirrel or jay, theass plummets to the ground within the
root/mycorrhiza spread of the parent tree and ryepldnts. Its root plunges through
the surface litter and heads earthwards. Fromttreiswill ‘eat’ via fungi, its plate,
knife, fork, chef and wine waiter. Here it has &ascéo a choice of fungi, some of
which will assist its nutrition further, and it Wiind others as it matures. Therefore,
from the start, the baby oak receives a steadylguyb@ll a seedling needs, provided
by its parent, associated plants and soil micrdivesy in the woodland. It is likely
that the parent tree will not supply all, perhapy af the mycorrhizal fungi the
youngster needs as a seedling. It might find momapriate symbionts emanating
from the roots of another species, there withinwl®dland community which will
look after the new recruit. The ‘mother’ tree cake over at a later stage.

The fungal associates of a tree change as it ghmms seedling into a centuries old
giant. Experimental data indicate that birch orlawl will have one sort of
mycorrhiza as seedlings, maybe involving severtiemint fungi, and as they pass
sapling stage, they change their allegiances. Heheg are proficient pioneer
colonisers. Washington State, USA, a study of fulj¢A sequences showed that a
single ancient tree had an incredible 150 symbfotigi associated with its roots.
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Many woodland creation schemes are not just doadlybor not becoming real
woodland: they are failing. Tree protection tub&®ro contain nothing; a vigorous
grass or thistle; a 5 ft heather with a magnificemiminal tuft; on chalk a plume of
Clematis vitalbaor, at best, a struggling stunted apology forea.tEven if the trees
grow, if the starting point is wrong, woodland cahibe the rational planter’s goal.
The originators could call their creation ‘plantati, but not woodland, which is a
different thing altogether from a grove of assotiregs planted in rows.

Degenerate woodland that has not been subjectdessive abuse by agriculture or
forestry can be encouraged by judicious habitatagament and well thought out
planting with trees that belong. Established woodl@ill slowly spread on its own if
adjacent land is favourable and saplings are nutled out of existence by grazing
animals. If woodland is going to be created, nataraassisted regeneration is the
sensible method.

Ambitious projects are in progress in many partsvibddl Scotland where there is, |
would contend, an unrealistic prospect of recregtime original forests. Some aim to
reproduce the old Caledonian forest (usually presuto have beeRinus sylvestris
Scots pine) about which Smout (2000) observed:effiuls begin with the Great Wood
of Caledon. It is, in every sense of the word, ahriy(entirely based on a passing
reference by the second-century geographer Ptol¢Rexyton, 2006)). Others hope to
make communities dominated by broad-leaved trelesy hould expect only what is
possible from whatever the starting point mightabe keep their expectations within
realistic limits, based on sound history and goorge rather than misinformed
ambition.

Let us consider the history of these sites, nokilapat the original vegetation, but at
the soil biota that once used to support that oalgvegetation, the presence of which
will be needed if the aspired end point is to bached. In some places the ancient
forests were removed a very long time ago and elese moorland landscape has
been present ever since. The understorey of mikkads and herbs, which has long
gone, would have been largely arbuscular mycortl{i&l) whilst the trees would
have supported a wide range of ectomycorrhizal (EaMwell as AM fungi (which
were very probably different species from thoseoessed with the roots of
understorey plants). The rich, stratified, paryialinineral woodland soil has
disappeared and been replaced by a thick (sometihies blanket of peat. The
mycorrhizal fungi present will be partnered witle thodern above ground flora, of
which the dominant species are: purple moor gkdgknia caerulea(weakly AM);
bog cotton Eriophorum angustifolium(low mycorrhiza dependency), deer sedge
Scirpus caespitosu@on-mycorrhizal); Rusheduncusspp. (non-mycorrhizal); Ling
Calluna vulgaris(ericoid mycorrhizal - EM); HeatheEsrica spp. (EM) etc. There are
few AM plants (and those present are low dependspegies) and no EcM plants, so
no EcM fungi. Many of the trees expected to groar¢hare obligately EcM plants!

EcM fungi (e.g.Paxillus involutus Suillus bovinusRussulaspp.,Cantharellusspp.)
produce vast numbers of airborne spores that adilyedistributed everywhere from
sites where they are being produced. However, 8id#ly have to encounter and
associate with a suitable tree at the right stagesilife history and there is a further
complication: trees associate with a successiodifedrent fungi as they grow and
age.

AM fungi (e.g. Scutellospora dipurpurescensdAcaulospora laevis A. koskei
Archaeospora trappeislomus caledoniupG. ho are entirely different. They do not
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produce any above ground parts, and what we calbrés’ (subterranean,
multinucleate, multi-genomic globes 50-8& diameter) do not travel easily and, as
often as not, seem not to serve as propagulestatageor reproductive. Where
woodland already exists, it has been there forrg i@ng time and its component
species came together by succession during that lerg time. Mycorrhizal
populations of plants and fungi have, therefor&nsm@ lot of time together, during
which they have experienced relatively unchangingradually evolving ‘stability’.

When the archetypal British woodland plant, bluelgbduces its annual root system
in late August, the roots encounter a ready-andivgaimycelium ofScutellospora
dipurpurescensvhich instantly invades them, and as is its habmillennia, provides
a reliable supply of phosphate, every year asasie In February, when the bluebell’s
attention changes from root/leaf production to phkghthesis and bulb renewal,
Scutellosporadisappears from its roots other fungi move in, thaty do not provide
phosphate. (Merryweather & Fitter, 1995, 1998a,8M99In natural communities,
mycorrhizal colonisation of roots changes in spadcee and species composition
during a season and during the lifetime of a pl8een at the ecosystem or landscape
scale, this is incredibly complex. [QUESTION: do#t®e Scutellosporaturn its
attention elsewhere so that it will continue tofbd, or does it enter a period of
dormancy? QUESTION: do the other bluebell fungif@en other, non-phosphate
functions or do they take carbohydrate for no retrdo they do nothing other than
take up temporary residence? ANSWERS: in commot wibst aspects of soil
ecology, nobody knows and it is very difficult iad out.]

So, back to Scotland and ancient forest recrea#ofot of woodland plants have
requirements as special and individualistic asti®@ileand of course trees also have
their specific needs, but the ecological situatiormoorland (and ex-agricultural)
soils is entirely different: unsuitable, inappr@te and inhospitable. According to its
microbiological and nutrient status it should beabie to support woodland
development. Put simply, the new woodland stangpioigt is just plain wrong.

The British landscape is festooned with millions péstic tubes, set in place to
protect tree saplings. Some occupy unwanted famhlavhilst others line new

motorways or replace, in more convenient situati@meient woodland destroyed to
improve traffic flow.

Why pretend that planted trees are miraculoushyngdo turn into classic British
woodland? Why pretend we know what we’re doing whenclearly do not? Why
fight against Nature? Why not learn from the ecglage know and co-operate with
natural forces to pursue a realistic goal?

| will not pretend that | know how to make woodlah@¢ontend that nobody does and
nobody can. The ecological succession that endssupoodland doesn’t begin with
trees. First, soils modified by man need to recofdetoxify) before they start
evolving both physically and biologically, whilspportunist pioneer plants arrive,
their places to be taken by more permanent plarte. first trees to arrive are
themselves pioneers such as pine, birch and widod - if that is the route Nature
wishes to take - their places will eventually bleetaby the more permanent elm, oak
etc., late in the woodland succession.

We knew all this a hundred plus years ago, buttively recently it has been
discovered that the mycorrhizal community, the egmlal process upon which all
terrestrial ecosystems depend for their nutritiond antegrity, also evolves from
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simple beginnings in tandem with pioneer plantsidi&s of volcanic ash fields, post
eruption, have provided fascinating empirical ewitke of this process. As the plant
assemblage develops, the number of mycorrhizal i fgmgdually increases and
community composition changes above and below gto@pecies by species, the
rampant generalist fungi that arrive first (analagoo pioneer weeds) are replaced by
slower growing specialists that, along with thesrgnnial host plants, stay longer but
are more susceptible to disturbance. An extremeigpdicated system develops that
is highly sensitive and easily unbalanced. The nitodevelops, the more difficult it
will be to repair if it gets damagediZ. tropical rain forest).

We have only one record of previous woodland ooeaftiom scratch in Britain, after

the last ice age 10,000 years ago. The first piobeeh trees arrived 550 years after
the climate warmed and deciduous woodland took réthdu 500-1,000 years to

become established (Godwin, 1975; Osborne, 1980).

Incredibly, the National Forest scheme in centnmadl&nd claims on its website that:
“Creating a new landscape takes time and sengyitifib date the creation of the
Forest has been under way for a decade and iy likdbe another 15 to 20 years in
the making.” and their starting point is mostly “derelict coalfield land and mineral
workings and ... farmland.”

| conclude that they are aiming to create sometthikegthis (Figure 8) ...

Figure 8. Modern, created ‘woodland’ aged 15-20 years.
[Lack of diversity made choosing a photograph easy]

... and are not expecting this (Figure 9) to happghimva couple of decades.
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Figure 9. Ancient woodland aged up to 9,000 years.
[Choosing a single photograph to represent sudriads
subject was very difficult]

Biodiversity, a naturally-occurring seed source, umpolluted starting soil, several
centuries and, if they must interfere, people whdaustand woodland ecology, are
the ingredients of woodland creation, not a patetvanted land, a plough, a bundle
of saplings, a dollop of fertiliser and a load obwash.
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