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PREFACE

THE Author desires to express to the public his gratification
at the rapid sale of the First Edition of “ THE FORESTER,”
as it indicates that the spirit of improvement is rapidly
progressing among all interested in Arboriculture. In
order to render the book worthy of continuance in public
favour, it has been entirely re-written, a number of new
sections upon important subjects added to it, and the whole
brought out more in detail, for the purpose of making it
better adapted as a complete guide in all forest operations :
in short, it has been so much enlarged and improved, that
it may be considered altogether a new book.

Since the appearance of the First Edition in 1847, the
Author has been extensively employed by landed proprietors,
in various parts of England and Scotland, in surveying and
reporting on the present state and future management of
plantations, and of grounds adapted for planting. His
observations and experience have thereby been much
extended, inasmuch as each district usually presents some
distinctive features, depending on the nature of the soil,
aspect, and elevation above the sea. The ordinary con-
ditions of such lands, their capability of improvement,
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and the views of proprietors as to the extent and position
of woodlands on their estate, are matters rather of private
business than of public interest, and hence the instruction
to be gained by such survéys, and from the details of
any practical report thereon, is interwoven with, and forms
a part of, the general contents of the book. But, as
regards districts which are of great extent, and which
correspond in the great features of geological structure,
and elevation from the sea, it has been suggested
that, as a considerable portion of the high-lying parts
of the kingdom is unplanted, and in a great measure
unproductive, some specific information might be useful
as regards the fitness of such lands for the profitable
growing of timber. The Author having, in his recent
surveys, examined several mountainous districts, where
planting has not hitherto been adopted on a large scale,
has been led to consider this subject as one of peculiar
interest and importance. It embraces several considerations
which admit of wide application—such as the employment
of the industrious inhabitants of the respective districts—
the improvement of adjacent lands by the draining which
is often indispensable for new plantations—the shelter
afforded to the land generally, and the consequent ameliora-
tion of climate, to say nothing of so ornamental an addition
to the landscape beauty of a mountainous district. In
many parts of both England and Scotland, the value of
timber for mining purposes is a further and great induce-
ment for planting; and one reason why so obvious an
improvement has not been carried out, seems to be a
distrust whether trees can be profitably grown in moorlands
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of great elevation. Another and still greater discourage-
ment arises from the want of that plain and practical
information which it is the object of this book to supply;
and here it is that detailed examples are of use in showing
the several points to be observed, and the right course
to be pursued, in adapting the various kinds of trees to
the proper soil and situation. In an Appendix, therefore,
the Author has now added some extracts from his Notes
on Lands so situated, (omitting merely local descriptions
and names,)) and trusts they may be found useful as
examples for surveying and reporting on other districts
corresponding in their general features to those which are
described in the several Notes.

In the present Edition of “ THE FoREsTER,” as also in
the former one, the Author has confined himself entirely
to a detail of the results of his own experience in forest
operations ; and, in doing so, his whole aim has been that
of making his work plainly useful as a forester’s guide.
He is of opinion that every book pretending to be practical
should be written in the plainest and most simple language,
so that the most common workman may understand.

It may by many be considered that a practical work,
such as the present, is incomplete without a chapter being
devoted to the most successful method of growing the differ-
ent kinds of Conifere recently introduced into Britain.
Relative to this point the Author begs to remark, that he
has, during the last six years, been planting out the most
approved kinds on a variety of soils and situations between
five hundred and a thousand feet elevation ; but as he has
not as yet had his views fully brought out with regard to
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these, and as he does not wish to lay before the public any
part of tree culture which he cannot treat of with confirmed
experience, he has deferred such a chapter till another
opportunity, which he hopes yet to have in due time.

January 1851.
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THE FORESTER

CHAPTER I.

Importance of Woodlands in Great Britain—Present prospects of Forestry in
Britain—Value of Wood as a Crop upon Land—Laying out of Land for new
Plantations—Utility of Fencing and Enclosing of Ground for young Trees —
Management of Hedge Fences—Whin Hedges—Making of Walled sunk Fences
—Building Dry-stone Dikes—Building of Turf Dikes—Wooden Palings—
Wire Fences—Gates and Wickets,

BECTION I.—IMPORTANCE OF WOODLANDS IN GREAT BRITAIN.

THE cultivation of woodlands, as a source of profit to the pro-
prietor, is not of equal importance to the welfare of every coun-
try. In any country thinly inhabited by man, or in a country
but newly taken possession of by civilised man, such as America,
New Zealand, or Australia, natural forests prevail in great abun-
dance; indeed, often to such an extent that the new settlers find
forests of timber trees to be a mere nuisance, and are very fre-
quently obliged to destroy them, in order to have the land put
under a crop more profitable for their purpose for the time being.
We are aware that this is frequently the state of things relative
to forestry in many newly settled districts of a newly discovered
country, but it is ultimately a very unprofitable way of going to
work, even in a country where natural forests prevail ; for, were
forestry maintained as an art among new settlers in such countries,
much profitable and useful timber might be retained upon the

newly improven lands, which might prove of great advantage to
A
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generations coming after, as well as to the settlers themselves;
and, as an example of this, witness the scarcity of useful wood
in some parts of the United States of America at the present day.
And from this I mean to infer, that the raising of artificial
forests in any newly inhabited country is not of primary importance
to the settlers; but the retaining a part of the natural forests is
of great ultimate importance to them, and provision should be
made by the laws of such a country for preserving a proper quan-
tity of the natural forests for ultimate good. But the case is alto-
gether different in an old-established country like Britain, where
the natural forests have for centuries disappeared, and where the
inhabitants must either buy timber from other countries, or raise it
upon the land in the form of a crop.

There is no country upon the face of the earth which would
be more benefited by an extended system of forestry than Britain.
The navy demands skilful forestry and extending of woodlands in
order to support it; the present advanced state of agriculture
demands the same thing; and the general welfare of the whole
country has a right to it. Relative to each of these heads
it will be necessary to make a few observations. First, The navy
of Great Britain demands skilful forestry and extending of wood-
lands in order to support it. Many have argued that ¢ there is
no need of being apprehensive of wood becoming scarce for the
supply of the navy, so long as we can procure plenty of the best
of wood for shipbuilding from foreign countries, in addition to the
large supply growing in the Government forests in the different
parts of England.” I cannot agree with those who reason in such
a superficial manner. 'When we reflect upon the enormous quan-
tity of oak wood consumed in the building of one man-of-war ship,
the conclusion is forced upon us, that, as a nation, we would soon be
wrong in the extreme, were we to neglect the rearing of a supply of
timber for the purpose, and to depend upon foreign supplies, which
at best must always be precarious. It takes fully one hundred and
fifty thousand cubsic feet of timber to build a seventy-four gun-ship;
and allowing, upon an average, that the trees in an oak forest, when
arrived at maturity and ready for shipbuilding, stood at the distance
of about thirty feet from each other, we could only have about fifty
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trees from an acre; and supposing that the same trees were from
one hundred to one hundred and twenty years old, there would
probably be about seventy feet of timber in each at an average;
consequently, we see from this calculation, which is pretty near
the truth, that no less than the matured crop of forty-four acres
of woodland, or two thousand two hundred full-grown trees, are
required for one such ship.

It is stated upon good authority, that there is very little more
than one-sixteenth part of the timber used at the royal dockyards
supplied by the Government forests, extensive as they are con-
sidered to be; consequently the remaining quantity, excepting
‘what may be purchased from private landholders in the country,
must be furnished from abroad ; and from this it is evident to every
man who has the welfare of his country at heart, that the produce
of the Government forests, in order to answer the end in view,
ought to be increased tenfold.

The policy of depending upon foreign countries for the supply
of timber for such a great work as our navy is therefore ridiculous
in the extreme, and more particularly when we have so much
waste land in the country, of excellent capabilities for the grow-
ing of timber, the greater part of which is inaccessible to the
plough of the farmer, and therefore would by no means diminish
the available quantity of land which might be improved for the
increase of food for our population.

Another important question naturally arises here—namely,
Are the natural forests abroad in a state likely to supply the
great and increasing demands for the British navy? We must
answer in the negative. Every country upon the face of the
globe, with which England has ready communication, is rapidly
progressing in the march of improvement; and it is well known
that, as civilisation makes progress, and agricultural pursuits
extend, natural forests diminish and eventually become extinct,
—as is the case with ourselves at the present day; and at the
same time, as civilisation increases, the demand for timber
increases also. Now we must infer from this, that each country,
as it becomes more refined in the arts and comforts of life, will
have at least enough to do with its own home timber, and will
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require to encourage forestry in order to keep good its own
supply. Let us consider the state of America relative to timber,
as an example of what I have above asserted, and I am of
opinion that in a very short time many other countries will be
in like condition. A. H. Hillhouse, in his translation of Michaux’s
North American Sylva, says—* Though three-fourths of our soil
(North America) are still veiled from the eye of day by primeval
forests, the best materials for building are nearly exhausted.
With all the projected improvements in our internal navigation,
whence shall we procure supplies of timber fifty years hence for
the continuance of our marine? The most urgent motives call
imperiously upon Government to provide a seasonable remedy for
the evil.”

I may farther add, under the present head, that, at the present
day, the United States are depending upon the wooded regions in
Canada for the supply of their useful timber; and in that country,
where so much wood is necessarily consumed for fuel, the supply
cannot meet the demand for a great many years; and it is now
the opinion of many practical men, that in a few years wood will not
only be very scarce, but at the same time very dear—much beyond
any price we can form any adequate idea of at the present day.
But it is to be hoped that these matters will undergo serious con-
sideration, in order that such a state of things may be in a great
measure avoided ; and the remedy is, an improved and extended
system of forestry throughout the whole of our island.

Second, The present advanced state of agriculture in Great
Britain demands a skilful and extended system of forestry.

It is allowed by all who have laid their attention to the improve-
ment of waste lands in our country, that the rearing up of healthy
plantations improves the general climate of the neighbourhood ;
and not only is the climate improved to a great degree, but the
very soil upon which forest trees grow is much improved by the
gradual accumulation of vegetable matter from them.

I would ask this plain question, What is the natural cause of so
much waste land being found in the north of Scotland, and in
many parts of England? Can it be denied that it is the want of
trees to give shelter? Why is it that proprietors of land com-
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plain so much of great tracts of it being worthless, growing
nothing but the inferior grasses, mosses, rushes, and heaths, upon
which even one sheep cannot find food upon two acres? Is it not
for the want of plantations to give shelter ? Itis. And now that
Government is very wisely granting loans of money for the
improvement of such lands, we may naturally expect to see great
things done in this department in the course of a very few years.
Now that the agriculture of our country is improving rapidly,
forests ought to go on in the same degree—not keeping behind,
but rather in advance; for what profit will be derived from a supe-
rior system of cultivation in the land, if the fields we cultivate be
not sheltered from the evil effects of our uncongenial climate by
healthy and judiciously laid out plantations? In the improvement
of all waste lands there ought to be at least one-tenth part of the
same planted, in order to give shelter; and wherever this is not
attended to, disappointment is the natural result: for if this be not
done as the improvement of waste lands advance, such will, with-
out doubt, be unproductive ; and very likely, from the holder of
such land finding that it will not pay him, he will allow the same
to fall back into its original state of nature.

Third, The general welfare of the country demands an extended
and improved system of forestry.

If the population of Britain is doubling itself every fifty years,
where is our supply of food to come from, in one hundred years
hence, if the waste land be not improved by forestry? Thisis a
question which demands serious consideration, and must, upon
reflection, point out the influence of planting upon the general
welfare of the country. If any piece of waste land, after being
drained and ploughed, will yield six bolls per acre, in a state
unsheltered by forest trees, the same land will yield at least ten
bolls per acre if judiciously sheltered by them; and from this we
are bound to conclude, that the inhabitants of the country have
a right that such a state of things should exist, seeing that in
80 many cases they are compelled to leave their native country
from the want of such a state of things, and expend their money
upon works of the very same nature in a foreign country. Were
proprietors of waste land to lay off the same in a judicious manner
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with plantations, the money which is now carried away by indus-
trious men to America, &c. would be spent at home upon their
estates. And not only is the community at large benefited by an
extended system of improvement, but every proprietor who will
plant forest trees, not only gives shelter to his fields, but, at the
same time, greatly enhances the value of his estate, as shall be
treated upon in the proper place.

SECTION II.— PRESENT PROSPECTS OF FORESTRY IN BRITAIN.

Considering the present rapid advances which agriculture is
making towards perfection, it appears very evident that forestry
will, and indeed must, follow at the same rate.

It is very observable that the principal improvements which
have, for the last twenty years, taken place in the science of farm-
ing, have, for the greater part, been confined to the draining and
manuring of the best lands upon proprietors’ estates, where,
indeed, plantations for the greater part do exist, or are mnot, in
consequence of superior locality, much needed in order to produce
shelter. But, now that the improvements in farming are becoming
of a more extended nature, even to the cultivation of the bare
moor and barren moss—which cannot, properly speaking, be made
fruitful without the influence of shelter—we must, and indeed will,
ere long see plantations spreading wide in all such districts. We
now observe that landed proprietors are becoming aware of this
fact, and are wisely acting upon it. They see that the bringing in
of moorland will not pay them, until shelter be produced by plan-
tations. Several extensive proprietors of land of the description
above alluded to have, within the last ten years, gone on exten-
sively in making plantations in such districts; and this at once
points out that a grand era in the history of arboriculture is about to
take place throughout the whole island of Great Britain. More-
over, I am convinced that, ere another period of fifty years shall
have elapsed, there will be as much attention paid to the rearing
of timber trees as there is now bestowed upon the rearing of farm-
cropping ; for, in all high-lying districts of a country, the rearing
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of plantations will become, not a secondary object, as at present,
but a primary one, seeing that the land will not produce abundance
by any other means.

I am aware that there are not a few who entertain the unna-
tural opinion, that, by and bye, the art of arboriculture will be so
well understood that timber trees will be made to grow much
more rapidly than at present ; and, as this appears to me to be a
false notion, I shall here speak my mind upon the subject, because
I am anxious that no false estimates should be made by people
who may indeed be enthusiasts in the matter of tree-growing, but
who want the practical knowledge to enable them to speak soundly,
and with experienced judgment, upon the matter.

Relative to the above opinion, I lately read the following para-
graph in a public print: “ In an age when everything useful
and ornamental becomes the subject of scientific investigation
and general study, it seems singular that arboriculture should
be at once so universally practised, and in its principles so
utterly neglected. We may reasonably expect that the time is
not far distant when arboriculture, being of the same family as
agriculture and horticulture, will at length share the same dis-
tinction—that it will be taken out of ignorant hands, and engage
the attention of the ingenious and scientific. Nothing seems
wanting to this charming art but some successful method of
giving a speedy effect to wood, and of bringing the enjoy-
ment of it, in some sort, within the lifetime of the planter—
that is, giving it at once a magnitude sufficient for picturesque
purposes.”

With regard to the above quotation, I have to remark, that I
perfectly agree with the author in his opinions relative to forestry,
as contained in the two first sentences; but his enthusiasm for
forest improvement, as expressed in the last sentence, betrays the
want of sound practical knowledge upon the subject in question;
and, as I have already said that I am aware of several men of
influence and character who hold the same opinion, I hereby beg
to give my advice, as a practical man, not to kold by the same, as
it is not founded upon sound scientific principles; and my reasons
for differing from such men are as follows:
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Every individual species of tree has, by the laws of nature, a
tendency to grow at a rate peculiar toitself; and if any tree should
be urged to grow at a rate beyond what nature has allowed it to
do in general circumstances, the same tree will be unhealthy and
soft in the quality of its wood; and although it may appear healthy
and large in bulk of timber, it must be, and always is, worthless
for any permanent purpose. For let it be here particularly under-
stood, that, in the cultivation of every vegetable substance what-
ever, the cultivator, in adding unnatural bulk to it, as in the case
of the turnip, does not add woody matter or carbon to it in the natural
proportion which exists in the plant as found in a state of nature; but,
upon the contrary, he adds merely a watery half-prepared matter,
which is liable to perish quickly after the life of the plant has become
extinct. And this is exactly the case in the growing of trees, as in
the growing of turnips or potatoes. Let us take another example
in illustration of the point. The poplar is the fastest growing
of all our forest trees; and I may say that the oak is the slowest
in coming to useful bulk. The poplar, at forty years of age,
agreeably to its common nature, will often contain sixty cubic feet
of timber; while the oak, at the same age, will not, agreeably to
the same law, contain more than the third part of that quantity.
Now, if it were even possible to urge the oak to grow at the same
rate as the poplar, what would be the natural consequence? Would
it not be that of deteriorating the quality of the wood, and con-
sequently lessening its value as useful timber? And yet this is the
state of things, relative to forestry, which the author, in the above
sentence, wishes to see speedily brought about, where he says,
“ giving it (wood) at once a magnitude sufficient for picturesque
scenery.” I have always observed, in the case of making fences,
gates, &c., both with oak and larch wood, that the trees which had
been grown rapidly, of either sort, when converted into those pur-
poses, never last more than half the time that the wood of the
same age does, but of a slower growth. Moreover, I have also had
occasion to observe, that of two trees of equal age, and of the
same sort of timber—if grown, the one exposed freely to the air,
and upon a moderate soil, and the other confined and drawn up
weakly in the heart of a plantation, in a rich soil—the wood of the
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tree which was exposed to the free air, and grown upon a moderate
soil, will last a great deal longer, for any purpose, than the wood
of the one which was confined, and grown upon a rich soil. And
this at once points out to us, that, if we wish to have valuable
timber trees, we must not urge them to grow at a rate much beyond
what nature has allowed them ; neither must we confine them too
much, but give them a free circulation of air in the plantation.
In conclusion upon this head, I beg to say, that the prospects of
forestry are at the present day very encouraging in Britain; but
too sanguine expectations must not be entertained relative to the
future, in so far as relates to the quickening of the growth of trees;
for if we wish to have healthy plantations, and if we wish the same
to produce sound and healthy timber, we must study nature, and
do our work along with her, and not try to outdo her, as many
would wish to do.

S8ECTION 1II.—THE VALUE OF WOOD A8 A CROP UPON LAND.

The value of wood, as a crop upon any given piece of ground,
depends much upon the treatment it may have received in its cul-
tivation. Trees, like every other useful product of the soil, may
be considerably deteriorated in value by unskilful and careless
management ; and they may also be greatly enhanced in value by
skilful and careful management. Besides, the value of wood varies
according to the nature of the land planted, and also according as
the locality may, or may not be, conveniently situated as regards
a ready market for the sale of timnber.

A plantation of trees, of whatever species it may be composed,
is always of more value to the grower when in the neighbourhood
of a thriving seaport, than the same plantation would be in a far
inland district. The reason of this is obvious; for in the neigh-
bourhood of a ready market for timber, the distance for cartage is
not necessarily much calculated upon by the purchaser, consequently,
he is enabled to give a fair price to the seller. For example, were
I to purchase good ash timber from a proprietor whose plantations
were within two miles of a shipping port, I would be enabled, upon
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consideration of the short distance, to give him 2s. per cubic foot :
in this case, I would calculate upon selling the same wood at 2s. 6d.
per foot, allowing the 6d. which I would receive extra for the
covering of all necessary expenses and my own profit. Again,
were I to buy the same quality of ash timber from a proprietor
whose plantations were thirty miles from a shipping port, I could
not give in this instance more than 1s. 3d. per cubic foot, because
I would have to calculate that, although I got 2s. 6d. for this wood,
it would take 1s. 3d. per foot to cover my expense of conveying
the timber to the market, and at the same time to have a little
profit for my own labour. And thus it is in all cases, that, for
every mile of distance from the market, the purchaser of wood is
obliged to give less to the seller ; and this because he has to meet
the extra expenses incurred in each mile of cartage, previous to
getting it brought to market.

However, I may here state as a general rule, which I have
verified from my own experience, both in the Lowlands and High-
lands of Scotland, that land under wood will, at the end of sixty
years, under good management, pay the proprietor nearly three
times the sum of money that he would have received from any
other crop upon the same piece of ground.

This assertion, I am aware, will be considered extravagant by
many proprietors; but to those who may consider what I have
here said as beyond the truth, I beg to say, that although it may
be in reality beyond what they have themselves experienced as to
profits arising from their plantations, yet I must say, that in all
cases where good management has been introduced, what I have
said will be found a practical truth; and in order to illustrate the
point, I shall here give two examples, exactly in detail as I have
them in my note-book, of the different transactions as they took
place under my own experience in the felling of wood upon gentle-
men’s estates, both in the Lowlands and Highlands of Scotland.

Upon the estate of Craigston, in Aberdeenshire, where the planta-
tions are for the most part of larch, Scots and spruce fir, I have
thinned them at all stages, from that of sixteen years old up to that
of sixty, when they were cut down as ripe. And having taken a valua-
tion of the trees, as taken from an imperial acre of plantation
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ground, at the different stages when thinning was required among
the different plantations between sixteen and sixty years, I make
the average value of wood as a crop, upon an imperial acre of land
in the district of country mentioned, as undernoted :—

£ s d £ s d
At first thinning, which was at 14 years old, I took

from one acre of mixed firs 600 trees at 4d. each, 150
Deduct expenses of cutting the same, . . 050
At second stage, which was at twenty years old, I

took from an acre of mixed firs 800 trees at 2d. each, 6 13 4
Deduct expenses of cutting the same, and also that of

keeping good the plantation, &e., . . 200

1 00

At third stage, which wasat 28 years old, I took from
an acre of mixed firs 500 trees at 8d. each, . 1613 4
Deduct expenses, as above, . . . . 410 O

At fourth stage, which was at 35 years old, I took
from an acre of mixed firs 300 trees at 1s. 6d., . 2210 0
Deduct expenses, as above, . . . . 6 00

At fifth stage, which was at 45 years old, I took from
an acre of mixed firs 200 at 35, . .3 00
Deduct expenses, as above, and of sales, &c., . 810 0
2110 0
At final cutting, when about 60 years old, I have taken
from an acre of Scots firs and Spruce 180 trees, at
12s. 6d. each, . . .112 10 0
Deduct from tlus, expenses of sales, L1210 0
Do. original expenses of planting, 300
Do. expenses of trenching an acre of
ground, and makmg the land good
as at first, . 800
2310 0
89 0 O

e

Net produce of an acre of woodland in 61 years, . . 14416 8

In making the above statement of the value of fir plantations,
as I had experience of them in Aberdeenshire, it is but fair to
say, that the woodlands upon the estate mentioned had been very
badly managed—consequently, their value was under many others
in the same county. They had not been attended toin the way of
properly thinning them in due time, which neglect had very much
lessened the value of the whole per acre. I may remark that,
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upon the Earl of Fife’s estate at Duffhouse, I have frequently
observed, that many of the fir-woods, of like standing with those
on the estate of Craigston in so far as soil and situation could affect
them, were much better, and far more valuable, and that occa-
sioned by superior management; and I could point out many
other estates in the same district, the wood of which, from better
management, was worth one half more per acre at the different
stages, as stated above. Butas I had these from observation
only, and not from actual experience, I merely wish to observe, as
to this matter, that instead of exaggerating the value of wood-
lands in the north, I have given a low statement, and one the
truth of which I can vouch for.

Upon the estate of Craigston, there were generally planted upon
the acre four thousand trees. Now, from looking over the above
statement as to the number of trees thinned from the acre at all
the different periods mentioned, from first to last, it will be
seen that many of them had never come forward to any value—
these, no doubt, having died from the want of attention. Thus
we see that, instead of the number of trees which were planted,
we can only account for two thousand five hundred and eighty ;
the remainder, about one thousand four hundred, having failed in
some way or other; and that, no doubt, resulted from the previous
bad management, which prevailed upon the place in the growing
of woods.

The annual rent of the land, at an average, upon which those
plantations grew, was reckoned at about 10s. per acre ; and had it
been occupied by a tenant for the purpose of grazing, the pro-
prietor would have received only £30 for an acre during the
period of sixty years; but being occupied by trees, we see that he
received by the end of the period of sixty years, when the crop
was cleared off, no less than 48s. for each year of the period—and
this, too, after deducting every necessary expense which the pro-
prietor was put to. And even after deducting compound interest
upon the original outlay and rent, progressively, during the
periods when no return was received, it will be found, as I have
formerly stated, that such land, when planted with trees, will pay
fully three times the amount of money that it could do under the
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hands of a farmer; and this points out that wood, as a crop, even
when very indifferently managed, is exceedingly profitable to the
proprietor, and adds greatly to the value of his estate.

Again, in the county of Mid-Lothian generally, I have cut down
and thinned woods to a great extent, upon a number of landed
properties : these consisted of mixed hard-wood plantations, oak
plantations, larch plantations, as also Scots and spruce fir planta-
tions. Upon these estates, I have thinned the various kinds of
plantations, at all stages, from eight years up to seventy, eighty,
and even one hundred years. And in order to point out clearly
and intelligently the value which I have found derived from the
different sorts of timber, at a given age, I shall give a statement
of the thinnings which I have taken from an acre of wood, of
each of the kinds above mentioned ; and in doing this, I beg here
to be understood, that, in the greater number of the plantations of
each of the kinds I have taken my data from, they were not in
good state, having been much neglected before I had occasion
to visit them: consequently, I must say, that their value, in most
cases, might have been about one-third more had they been well
attended to; but my object, in the mean time, is to give their
value as I found them.

The following statement shows the medium value of a mixed
hard-wood plantation, with firs to act as nurses, and is taken
from the thinnings of plantations which I have made upon eleven
different estates in Mid-Lothian.

£ 8 d £ o d
At the first thinning, which was at an average 10
years from the time of planting, I have taken
generally 700 larches at 13d., . .
Deduct from this expenses of cutting, de.,

(=

317 6
At second thinning, being on an average when the
trees were 16 years old, I have taken 600 larch and
Scots firs at 3d. each, . . . . 710 0
Deduct expenses as above, . 180
6 2 0

At third thinning, when the trees were 20 years old,
I have taken 700 larch and Scots firs, averaging
6d. each, - . . . . . 1710 0

Carry forward, . . . . 1710 0 919 ¢
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£ s d £ s d.
Brought forward, . . . . 1710 0 919 6

Deduct expenses, . . . . . 215 0
. — 1415 0

At fourth thinning, when 25 years old, I have on an
average taken 600 firs at 1s. each, . .3 00
Deduct expenses, for keeping up the fences, cutting, &e. 3 10 0

2610 0
At fifth thinning, when 30 years old, I have taken
80 firs at 2s. 6d., .10 00
Deduct expenses for prumng, &e., 300
700
At sixth thinning, when 35 years old, I have taken
110 hard-wood trees of various sorts, avera.gmg
8s. each, . . . .4 00
Deduct expenses, . . . . . . 6180
37 2 0
At seventh thinning, when 40 years old, I have
taken 100 hard-wood trees at l5s., . .7 0 0
Deduct expenses, . . . . 9850
—_— 6515 0
At eighth thinning, when 50 years old, I have taken
100 trees at 30s. each, . . . .160 0 0
Deduct expenses, . . . . .10 6 0
139 14 O
At ninth thinning, when the trees were about 60
years old, I have taken 30 hard-wood trees at
40s., . . . .60 0 O
Deduct expenses of sale, &,c 6 00
54 0 O
At final cutting, when the trees were about 70 years
old, I have cut from an acre of land 50 hard-
wood trees, at 60s. each, . .150 0 0
Deduct from this expenses of sale, &c, £15 00
Original expenses of planting and en-
closing, 5 00
Expenses necessary for trenchmg an acre
of woodland for agriculture, . .15 0 0
—_— 35 0 0
— 115 0 0
Net produce of an acre of mixed hard wood, in 70
years, . . . . . . . 469 15 6

The average rent of the land from which I have taken the
trees, as above mentioned, may be about 30s. per acre ; and if we
divide £469, the value of wood, as taken from an acre in 70 years,
by seventy, the number of years, we have £6, 14s. as the yearly
rent for that time, instead of £1, 10s.; a.nd this, too, after
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deducting every necessary expense which could be incurred by
the proprietor. And even if we deduct compound interest pro-
gressively, it will be found that the proprietor has fully three
times the income from a crop of wood that he could have
received, had the land on which it grew been in the hands of a

farmer.

The following statement shows the medium value of an acre of
oak plantation, at the end of one hundred years, as I have found

them in Mid-Lothian, with firs to act as nurses :—

£ s d £ 3
At 8 years, being first thinning, 800 larchesat 1}d., . 6 0 0
Deduct expenses of cutting, pruning, &ec., . 150
315
At 12 years, being second thmmng, 500 larch and Scots
firs, at 24d,, . . 5 4 2
Deduct expenses of cutting, prunmg, &.c . . 115 0
3 9
At 18 years, being third thmmng, 900 mixed firs,
at4d, . 156 0 O
Deduct expenses of cuttmg a.nd prunmg, and of keep-
ing good the fences, &c., . . . . 350
11 15
At 23 years, being fourth thmnmg, 200 ﬁrs, atls, .10 0 O
Deduct expenses, as above, . . 200
-_— 8 0
At 27 years, being fifth thinning, 100 ﬁrs, at 2s. .10 0 0
Deduct expenses, as above, . . 110 0
— 810
At 31 years, being sixth thinning, 100 ﬁrs, at3s, .15 0 0
Deduct expenses, as above, . . 250
12 15
At 32 years, being seventh thinning, 150 oaks, at 5s, 37 10 0
Deduct expenses of peeling, cutting, &c., . . 6 560
—_— 31 &
At 36 years, being eighth thmmng, 40 oaks, at 108, . 20 0 0
Deduct expenses, as above, . . . 210 O
17 10
At 40 years, being ninth thinning, 50 oaks, at15s, . 3710 O
Deduct expenses, as above, . . 400
33 10
At 45 years, being tenth thinning, 30 oaks, at 25s., 37 100 0
Deduct expenses, as above, . . 310 0
34 0

Carry forward, . . . . . £164 9
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£ s d £ s d
Brought forward, . 164 9 2
At 50 years, being eleventh t.hmmng, 25 oaks, at 35s ., 4315 0
Deduct expenses of sale, &ec., . 515 0
-_— 38 0 0
At 60 years, being twelfth thlnmng, 20 oaks, at 50s., . 50 0 O
Deduct expenses, as above, . . 410 0
— 4510 O
At 70 years, being thirteenth thinning, 15 oa.ks, at80s, 60 0 O
Deduct expenses of sale, &c., . . 610 0
—_— 5310 O
At 100 years, being final cuttmg, 35 oaks, at 140s,, .245 0 0O
Deduct expenses of sale, .£24 0 0
Original outlay in planting per acre, . 5610 0
Expenses of trenchmg the land and the
crops, . . . 1500
—_— 4410 O

~—20110 O

Net produce of an acre of land in 100 years, as
found under oak wood, . . . . £50219 2

From this last statement it will be seen that the oak plantation,
at the end of one hundred years, pays the proprietor £5 an acre per
annum ; whereas the mixed hard-wood plantation pays nearly £7 an
acre at the end of seventy years; and this is actually the case, as I
have the result from my own experience. I have, indeed, in several
instances, found the oak much higher, per acre, than here stated ;
and I have also found it much lower: my object here has been to
give the medium in both cases ; and, generally speaking, a mixed
hard-wood plantation will be found more profitable than oak alone ;
and the reason I have found to be this—plantations are generally
badly managed, and oak trees suffer from bad management more
than most other trees. QOaks, when much confined in their
young state, soon become tall and slender, and will not readily
recover themselves again—at least as compared with ash, elm, or
sycamore, &c.; consequently, it is generally from bad management
that the oak is found under the value of mixed hard-wood per
acre. But in most cases, where the soil is well adapted for
the growth of the oak, and where attention has been properly
bestowed upon it, it will be of considerably more value from eighty
to one hundred years than any other tree—all depending upon the
nature of the soil and the management.
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The following is a statement of the value of an acre of larch
plantation, upon favourable soil, at the end of sixty years, when
it may be considered at its highest value :—

£ s d £ s d
At 10 years, thin out 500 trees, at 1d. each, . 21 8
Deduct expenses, . . . 1 00
118
At 15 years, thin out 500 trees, at 23d., . . 5 4 2
Deduct expenses, . . . . . 1886
315 8
At 20 years, thin out 600 trees, at 8d,, 2 0 0
Deduct expenses, . . 210 0
1710 O
At 25 years, thin out 300 trees, at 1s., . . 1500
Deduct expenses, . . . 3 00
12 0 0
At 30 years thin, out 200 trees, at 3s, . . 3 00
Deduct expenses, 3156 0
2 5 0
At 35 years, thin out 150 trees, at 5s., . . 3710 0
Deduct expenses, . . . 4 560
3 5 0
At 40 years thin, out 100 trees, at 10s,, . . 5 00
Deduct expenses, . . 510 0
410 0
At 45 years, thin out 100 trees, at 209, . . 100 0 0O
Deduct expenses,” . . . . 10 00
90 0 O
At 50 years, thin out 50 trees, at 309., . .75 00
Deduct expenses, . . . 710 0.
—— 6710 O
At 60 years, or final cutting, 100 trees, at 50s., .20 0 O
Deduct expenses of sales, &c., . £26 0 0
— original expense of planting, 3 0 0
— expense of trenching theland, 8 0 0
— 36 0 0
—214 0 O
Net value yielded by an acre of larch in 60 years, . £509 17 4

From this statement of the value of an acre of larch plantation,
it will be seen that at the end of sixty years, under favourable
circumstances, the proprietor will receive £8, 10s. as the rent of
his land per acre ; and so it is. Larch, when it thrives well, pays
better than any other crop of wood in a given time. Nearly two

crops of larch could be had off land by the time that the oak had
B
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arrived at its maturity ; and the larch will generally be found
at its full value at or about sixty years.

The Scots pine and spruce fir take much longer in coming to
maturity than the larch does ; the Scots pine in particular cannot
be said to have arrived at maturity under eighty years; and upon
the same principle of calculation as already shown in the three
statements given, the average value of an acre of Scots pine, at
the end of eighty years, may be taken at about £300 ; and spruce
fir at about £260. The reason of the inferiority of the value of
these is, that the Scots pine is not so much sought after in its
young state as the larch is; neither is the spruce fir; both being
much inferior in the value of their wood till of full age, and even
then the larch sells at one fourth more than either of them.

‘What I have said above refers to the value of a crop of wood
when trained up as timber trees. There are, however, many pro-
prietors, both in England and the west of Scotland, who cultivate
their wood lands upon the principle of coppice-woods, without
allowing almost any of the plants to become timber of useful size.
This system of rearing what may be termed general coppice-
woods, is indeed very profitable near large manufacturing towns,
such as Liverpool and Manchester; for near such markets
young growths of almost all sorts of hardwood meet a ready sale,
and at high rates; and as this method of cultivating woodlands is
attended with very little trouble, and requires very little practical
knowledge in the grower, it is much resorted to in many parts of
England, even where the cultivation of large timber would ulti-
mately pay the proprictor three or four times the amount he
receives for his crops of coppice-wood. Now this is certainly an
error much to be regretted, and which ought to be exposed; and in
order to this, I beg to make a few remarks, that proprietors pos-
sessing such coppice-woods may be able to judge for themselves
whether their woodlands, so managed, pay them or not.

This year (1848) the Earl of B requested me to visit his
woodlands upon his estate at H , in Lancashire, which I did;
and upon looking over his lordship’s woodlands there, I found
them to consist mostly of oak, ash, hazel, and mountain-ash cop-
pice, with only a very few young timber plantations, which had
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by no means been well managed, having been much neglected
both as regards thinning and pruning, His lordship being a most
active-minded and improving nobleman upon his estates, saw that
the system of management which had hitherto been pursued among
his woodlands was not as it ought to be; many of his coppice-
woods had been cut, from time immemorial, at periods of about
fifteen years, and were now becoming worthless from age; and
he wished to introduce a new system of management in this
department, which he would have done at an earlier period, but
was disadvised from doing so by many who maintained that his
estate of H. was not adapted for the growth of heavy tim-
ber. Upon examining the nature of the soil and situation upon
the estate, I was thoroughly convinced that few estates in the
north of England were better adapted for the growth of heavy
oak timber, and I advised his lordship accordingly. Now, here
is an estate, the woodlands of which, as now found under mixed
coppice, and cut down at periods of fifteen years, have paid
the proprietor no more than twenty shillings per annum of
rent. These woodlands have indeed served to supply the market
with cheap hoops and bobbin-wood, but it is a profitless specu-
lation to the proprietor; for had the same land been planted with
oaks and a mixture of larch and Scots firs, the proprietor would,
instead of twenty shillings per annum per acre, have received at
least £5 per annum ; and if his lordship proceed as I have advised
him in this matter—that is, to do away with the coppice-wood
gradually, and replant with oaks for a permanent crop, and make
up with larch and Scots firs for nurses—he will ere long not only
receive five times the present amount of rent for his woodlands,
but he will also beautify his estate in a tenfold degree. And
besides this, his lordship will at the same time be setting an
example of improvement to his neighbour proprietors, who appear
to be against the doing away with the old system, however profitless
it may be. It is my opinion that there are very many landed
proprietors in England situated in the same manner. They have
a great extent of woodlands, growing coppice of the description I
have described—for the produce of which they receive a ready
market, but at a very low price: therefore it is that they are
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not inclined to enter deeply into the improvement of their wood-
land, thinking that it is not a profitable business to grow wood,
not having experienced a better system of management, and
seeing they can seldom realise more than thirty shillings per
acre for its produce ; whereas, were such proprietors to replant,
as I have said above, they would eventually derive about five times
the income from their woodland that they now do by their present
system of management under coppice.

As I have already said, if the proprietor can sell his coppice at
a fair price—which can generally be done in the neighbourhood of a
market for such wood—it is proper and right that he should do so,
in order to supply his neighbourhood with the sort of wood most in
use; but where a proprietor cannot get for his wood crop at least
three times as much money as he could from the same land were
it under agricultural crops, he has a right to say that there is
something wrong in his district as regards the value of his woods.
No proprietor of woods is called to grow any sort of wood-pro-
duce for his neighbours, and sell it to them at a cheap rate, while
he can, by altering his system of wood management, sell his pro-
duce to a greater advantage at some other place, and in another
form.

From what has been stated above, it will be seen that, in order
to make wood come out as a valuable crop upon any piece of
land, much depends upon the management of the parties who have
the superintendence of the same ; and this not only as regards the
training up of the crop, but also in the choice of the kinds of wood
planted, whether these are adapted to the wants of the wood-
market in the neighbourhood. For example, in the county of
Aberdeen, where all sorts of hard-wood are scarce, I have sold ash
for 4s. a foot; while in the Lothians, where ash-wood is plenty, I
could not get more than 2s. a foot for the same quality of wood;
therefore, in the northern counties of Scotland, the proprietors who
pay attention to the growing of ash-wood will find a high price for
it; while, upon the other hand, fir, which is very plenty in the
same parts, sells at a very low rate.

Again, in Mid-Lothian, where hard-wood is plenty, it is bought
at a moderate rate; while good fir, which is comparatively scarce



LAYING OUT OF GROUND FOR NEW PLANTATIONS. 21

as compared with the north, is generally sold at a good price in
the Lothians.

These examples I consider quite sufficient for the present pur-
pose. And further, upon the same point I beg to say, that it is
not alone the simple value of the timber that makes plantations of
80 important a nature upon a gentleman’s property—there is the
shelter that they afford to all agricultural purposes; for where no
plantations are, there is invariably an inferior crop of grain upon
the fields, as well as an ill-fed live stock, which should all be taken
into account; and in doing so, I am of opinion that, upon any
landed property, well-managed plantations are incalculably of
more value than land three times their extent in the hands of a
farmer, but without trees to give shelter; and it is well known by
every proprietor of land, that he receives by far the highest rent
for those parts of his lands which are most sheltered by his best
plantations. And further, of whatever value land may be in the
hands of a farmer without plantations to give shelter to the same,
it is of very much greater value when properly sheltered by them.

SECTION IV.—LAYING OUT OF GROUND FOR NEW PLANTATIONS.

It is admitted by every person of a refined taste, that no
object is so ornamental upon a gentleman’s estate as an extensive
healthy plantation, situated upon a well-chosen spot, and having
a well-defined tastefully bending outline; and this being a
point of the first importance in arboriculture, it ought to be well
considered by all who would wish to excel in the profession. I
am aware that many think, and indeed say, that forest-trees
will grow as well in an untastefully-defined plantation as they
will do in one laid out upon the first principles of refined taste,
provided that the soil be good enough,—which is a false estimate
of what good taste is capable of doing. And in order to contradict
this erroneous opinion, I do assert, that a young plantation laid
out according to scientific principles, combined with good taste,
will succeed much better than one laid out in a careless manner,
as will be shown by-and-by, under the present head.
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As the future welfare of a plantation is considerably affected
by the manner in which it is laid out, no man ought to attempt
the laying out of ground for one, who is not naturally possessed
of good taste for that sort of landscape-scenery which is based
upon the laws of nature, which will enable him to lay out the
proposed plantation in such a manner as to give the greatest
possible effect in ornamenting the neighbouring country. It is
also necessary that the person who would lay out ground for a
new plantation should be possessed of a knowledge of the nature
of the growth of each sort of tree when planted upon any given
soil or situation; which knowledge will enable him to judge
rightly as to the effects that certain trees will have when planted
in any given spot; and he will also be enabled from such know-
ledge to say truly, whether or not trees will grow well in the
gituation chosen for a new plantation. And it is further neces-
sary that the party, in the laying out of a new plantation, should
be acquainted with, or at least have in view, any local peculi-
arities of the district, relative to cold and destructive winds from
certain points. From such knowledge he will be able to lay out
the proposed plantation in such a manner, that it shall have
the greatest possible effect in giving shelter to the surrounding
fields, which is the principal end a proprietor aims at in having
woods upon his estate.

The larger that any piece of plantation is, the sooner will the
trees therein come to useful size, and answer the desired end;
and the smaller it is, the more likely are the hopes of the planter
to be disappointed. And the reason of this is obvious :—for the
young trees growing in an extensive plantation, as soon as they
rise a little above the surface of the grass or heath, begin to
shelter one another; whereas, if the plantation be narrow, the
young trees can hardly be said ever to come the length of shelter-
ing one another—for every breeze of wind blowing through the
whole breadth, acts upon every single tree almost as powerfully
as if each tree stood singly and alone. Therefore, it is most
profitable for proprietors always to plant in large masscs.

Trees planted in a mass of one hundred acres extent, will be
more healthy, and come sooner to profitable size, both as affording
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timber and shelter, than they would if planted in a mass of ten
acres. From this it follows, that if a proprietor wishes to plant
one hundred acres upon his estate, he will raise more healthy
timber by planting in one mass, than he would do by planting the
same extent in four masses of twenty-five acres each.

No young plantation, upon an exposed situation, should be
less than one hundred yards broad at any given point; and,
where the soil is of a light, thin, mossy nature, and not apt to
raise trees to good size, one hundred yards may even be too little
for breadth. If there be much mossy ground upon the site
intended for a new plantation, or if there be much of it consisting
of poor, thin, gravelly heights, as is often the case in unimproved
districts, a narrow or small plantation will not succeed profitably.
A small plantation may succeed upon a good loamy soil in a
sheltered situation ; but upon a bad soil, and an exposed situation,
I would advise not to plant at all, unless it be done in large masses.

Almost every gentleman’s estate lies in a manner peculiar to
itself; the wind that might prove hurtful to one estate, might not
do 80 to another marching with it: therefore it is, that the par-
ticular winds which prove most hurtful to an estate, should
always be taken into consideration in the laying out of a planta-
tion upon it.

By referring to Fig. 1, this peculiarity in the difference of
situation affecting landed property will be at once evident.

N Fia. 1.

sewoury N
Estate. R



24 LAYING OUT OF GROUND

The estate of Whitelands being situated upon the west side of
the hill @, which runs nearly south and north, would be greatly
sheltered from all storms of wind from the east and south-east ;
consequently, in laying down plantations upon the estate of
Whitelands, the greater length of the same, in order to protect
the land from the north and south winds, would require to be
made from east to west; and if the situation were exposed to
destructive west winds, plantations meant to protect the lands
from it would require to be made from north to south. Again,
Newbury estate, being situated upon the east side of the hill a,
the lands upon it would be sheltered from the west and south-
west winds, but would be much exposed to the north and
east winds; consequently, the same estate would require to
be sheltered by plantations, extending their greater length from
east to west, which would protect the lands from the north
winds ; or from north to south, in order to protect from the east
winds.

There being a considerable opening between the south end of
the hill @ and the north end of the hill 4, as indicated in the
figure, the north part of the lands of Ashwell occupying the
west side of this opening, and those of Bucklands occupying the
east, great care is necessary in laying down plantations under
such circumstances; for either the east or west wind passing
through such an opening, gathers force from being confined in its
passage between the two hills; therefore, in order to protect each
estate from the effects of winds passing through unchecked to
either side, a mass of plantation would require to be situated right
in the opening, having a convex side turned to the east, and
another to the west, which would naturally turn the wind to
either side, and cause it to spread along the hills.

Again, in order to protect the lands upon the west of Ashwell
from the north, plantations would require to be laid off from
east to west; and in order to protect them from the west, they
should be laid off from north to south.

Upon the estate of Bucklands, again, the land requires to be
sheltered more particularly from the north and east winds;
therefore, plantations laid out upon it with the view of protecting
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from these winds, would require to be made from east to west in
the one case, and from north to south in the other.

From what has been said, it will appear plain why one estate
may be injured by the wind from a certain point, while another
marching with it may not be injured by the same at all; thus
the estate of Whitelands, from being situated upon the west side
of the hill a, is completely sheltered from the east wind ; while,
upon the contrary, the lands of Newbury are naturally exposed to
the east. The northern parts of both the estates of Ashwell and
Buckland are, from their natural situation upon the opening
between the two hills, nearly alike exposed to the east and west
winds ; while the southern parts of these estates are sheltered by
the hill 4 differently : therefore it is that, in the laying out of
plantations upon any landed property, those matters, which I have
here endeavoured to explain by reference to Fig. 1, must in all
cases be kept in view by the intelligent forester.

1 have already said above, that the welfare of a young planta-
tion depends in a great measure upon the manner in which it is
laid out. T also said that a plantation laid out according to
scientific rules, combined with good taste, will succeed much better
than one laid out in a careless, unscientific manner. The following
are the rules by which I generally guide myself in the lay’mg out
of a new plantation :—

First,—In laying out its boundary line, avoid all straight
lines upon the exposed sides; and, if possible, make no straight
lines upon any side : they are disagreeable to the eye of taste,
and are without meaning when applied to natural objects: in
nature there are no straight lines, and that for a wise end, for
they are without strength to resist outward pressure.

Second,—The greatest extent of a new plantation should be laid
off against the prevailing wind of the district ; and, at the same
time, the greatest extent should be kept along the highest part of
the ground to be planted.

Third,—The best possible form of boundary line which can be
thrown ont against the wind, upon the most exposed side of a
plantation, is the convex. Such a form of boundary line weakens
the strength of the wind when it hits upon it: the strength of the
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storm is, as it were, divided when it hits upon the projecting
bend of a well-defined convex.

Fig. 2 is a sketch of the outline of a plantation with its
exposed sides a to the north, and b east, representing two convex

bends thrown out Fia. 2.
against the storm from «

~N
those points. ! \h

Now, from consider-
ing this attentively, it
will at once appear
evident, that trees \ 2
growing behind a bend ~
of this description, and ?
the outer trees forming themselves the bend, are, from the position
in which they are arranged, proof against the effects of storm,
as compared with others forming a straight line, or a concave
bend. Upon the convex bends, as at a and b, Fig. 2, when
the wind hits, its force is weakened, because the line of fence
recedes from the wind, as it were, at any given point; and in
proof of this, I may refer to the action of the sea upon the dif-
ferent-shaped bodies which may be made to pass through the
water. For example, the forepart of a ship is nearly of the con-
vex form, and when the water hits upon it, it spends itself along
each side of the vessel. Again, were a ship to have its fore-
part made flat, it could not be urged through the water at all;
and again, were the forepart of a ship to be made concave,
instead of the vessel being made to go forward, it would be driven
back, and this is exactly the principle of the action of the wind
upon the different forms of fence-lines; and from this we see that
the concave bend is the worst for the purpose of protecting from
the storm anything behind it: consequently, in making such a
bend in the line of a plantation fence, great discrimination is requi-
site to know when it should be made.

Fourth,—Upon the most sheltered sides of a plantation, the
boundary line may be made to bend one way or another, as good
tastc may direct; but in all cases making a concave bend only
where there is a good breadth of planting immediately behind it.
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By glancing at the concave bend 2 in Fig. 2,it will be observed
that it is backed by a great breadth of planting from the north
a, and is also well protected by the convex bend & upon the
east; besides, its situation is upon the most sheltered side of the
plantation — namely, the south; and such concavities may be
made upon the same principle, few or more, according to the
extent of the ground planted, and also as the private taste of the
proprietor may suggest ; but in general cases, the fewer of them
the better, for the welfare of the plantation ; but where stock are
to be sheltered, it is often necessary to make them. For example,
if in Fig. 2 there was no concavity at 2, the storm blowing
from the east, cattle could have no real shelter along the edge
of the wood at that point; but in such a bend in the outline of a

- wood as shown at 2, stock could not receive any injury excepting
from the south, which is, generally speaking, not subject to stormy
weather in this country.

Fifth,—The highest parts in a neighbourhood ought to be
chosen for the site of a plantation. By choosing such a situation,
the greatest possible shelter is likely to be attained for the
neighbouring fields; and, at the same time, a plantation situated
upon a height always forms a prominent and a pleasing object
to the proprietor. A bare height always carries along with it
the idea of barrenness; but when planted with trees, it forms
one of the most pleasing objects in the landscape of a gentleman’s
estate.

Sixcth,—In the laying out of a new plantation in a high
exposed country, intended principally for the protection of live
stock, there ought to be several rather deep sinuosities upon
the most sheltered sides. These sinuosities ought to be upon a
bold wide scale, 8o as not to cause any weak point to project from
the body of the plantation; for if this be the case, such weak
points would not thrive, and consequently always have a mean
appearance.

Seventh,—If in the general arrangement of the boundary line
it should be found necessary to make a bend, having its concavity
to the storm side, care should be taken to construct such a bend
in a hollow part of the ground, or at lcast as low as possible ; and
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it should be backed by a good breadth of planting behind. See
Fig. 2 at 1.

In the laying out of a new plantation, there is much room for
the display of good taste. Every person is pleased with the effect
of well-arranged figures upon grass in a flower-garden ; and the
several plantations upon a gentleman’s estate ought, in like
manner, to be well-laid out figures, upon a large scale. Many
have told me, when speaking upon this point, that it is super-
fluous to lay out a piece of plantation with as much view to taste
as is necessary in garden and pleasure-ground scenery; but I
have always maintained that taste is as necessary in the one case
as in the other, and that any proprietor has a right to tasteful
arrangements, and is pleased therewith when surveying his farms,
as much as with the other when surveying his pleasure-grounds.
If in the general arrangement of a young plantation, a display of .
taste were to be injurious to the welfare of the same, then I
would say, let taste have nothing to do in the matter; but the
truth is quite the reverse of this. All true taste is based upon the
works of nature ; therefore, when we make the bendings and
turnings of the boundary line of a plantation in conformity with
the securing natural strength to resist the storm, we at the same
time give the most pleasing effect to the mind of the person who
looks upon it. :

The bendings in the outline of a plantation should always be
made to follow the natural rising and falling of the ground; that
is, where any lateral heights may project from the main body of
the ground laid out for a plantation, make the fence-line take a
bold convex turn in the same direction, and that just so far asmay
be considered necessary for the extent in view ; and where a hol-
low of the ground occurs, make a fence-line take a bold concave
turn there, coming up again in the form of the convex where the
ground begins to rise.

This will be more fully understood by referring to Figs. 3
and 4.

Fig. 4 represents the side of a hill as laid off by me for
a plantation, and the dotted line represents the fence. The con-
cave bend a is made in a hollow, sheltered part; and the convex
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bend b rises over the high ground adjoining, but is not extended
to the extreme tail or bottom of the hill ground ; because it may,

Fic. 3.
b

Fie. 4.

and often is, found extremely advantageous to retain a part of such
high ground in the field, in order that sheep and other stock may
have the benefit of the same for lying upon at certain seasons of
the year when the lower grounds may be in a damp state; and
besides, I have already said that the bends need only be extended
so far as may be considered practicable for extent and general
purposes, but in all cases the retaining of the form of the natural
ground should be kept in view. The concave bend ¢, it will be
observed, is made to extend far back into the hollow ground; for
such a hollow part, when sheltered by plantations nearly all round,
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is one of the greatest benefits possible for stock at all seasons,
both as regards storm in winter and shade in summer, and more
particularly if the bottom there be dry.

The convex bend d is again extended beyond the tail or bottom
of the hill ground, and that in order the more effectually to add
shelter to the adjoining hollow part ¢; and the same remarks
apply to the concavity e, which is also much sheltered by the
bends d and £ Now, these points are most necessary to be
attended to in the laying out of woodlands upon hill countries,
where, indeed, the welfare of stock is often more to be taken into
consideration than the giving of mere shelter to field-cropping.

Fig. 3 is the representation of a high knoll of ground which
it i8 wished to form into a plantation in an exposed district. At
a the hill-ground runs out to something like a mere point, and in
this case the line of fence is kept a little higher, in order to give
the convex bend a bolder and wider turn ; for I have already said
that all weak projecting points ought to be avoided in the proper
laying out of a plantation boundary; and had the fence line at
a been brought out in the exact natural form of the tail of the
hill, a mere point would have been made, which should, in all cases
of this nature, be avoided. And the very same remarks apply to
the projecting point of the hill at b, where the fence is also kept
back in order to strengthen the interior; and by the same being
thus kept a little back, the appearance is improved, and yet in all
these cases the natural form of the hill is retained.

In the laying out of a new plantation, if it is at all to be seen
from the windows of the proprietor’s mansion, or from any part of
his pleasure-grounds, great care should be taken to make it have
the most pleasing effect when viewed from such points; for if it
should be badly laid off it will prove a continual eye-sore, and if
well laid off it will prove a constant source of pleasure.

Besides the converting of hill-ground into plantations, there is
also to be considered the planting of glens and other local hollows,
which would be otherwige of very little value to the proprietor for
any agricultural purpose, but which, if at all adapted to the growth
of trees, under skilful forestry may be made the most profitable of
all situations for the growing of timber. And, relative to this, I
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must say, that even upon a very inferior soil, trees will succeed
far better upon slopes and in hollow parts than they will do upon
a rich piece of land situated upon a level country. This appears
to be most natural to the welfare of trees in general, which is a
wise provision of nature, seeing we cannot cultivate such land
profitably in the rearing of any other crop.

In the laying out of such hollows or glens for the rearing of
plantations, I may remark here that the fence or boundary line
ought to be made for the greater part to follow the undulations of
the brow of the glen; that is, the boundary line of the ground to
be planted in the hollow should be made to correspond, as far as
other local circumstances will allow, with the natural line of the
tail of the background above and the head of the slope; for this is
the system which gives the most pleasing effect. But in saying
this, I by no means wish to be understood as advocating that
nothing ought to be done in order to improve upon the natural
appearance of such irregularities as we often find existing along
the edges of hollows or glens; on the contrary, there is no part
of forest architecture in which there can be more taste displayed,
not only with the view of giving effect, but with the more
important view of giving the benefit of increased shelter from
storm to the cultivated grounds along the sides of such parts.

It is well known to all country people, that in glens or
hollows of any extent there is generally a draught of cold wind
rushing along when the same is not sensibly felt upon the higher
grounds above—at least at any considerable distance back from
the brow of the hollow ; and such cold winds are often very hurt-
ful to crops in the adjoining fields, particularly in the case of frost
and cold damp in the spring months. Now, in order to prevent
the evil effects of such draughts of damp and frost winds in the
spring, it is very proper to have convex bends rising out of the
glen or hollow, at well-chosen points, and extending a considerable
way upon the level ground above, and always endeavouring to
bring up such a bend at a part most likely to intercept the rush of
wind from the glen to the higher grounds; and such bends should
not be made upon a small contracted scale, but to a considerable
extent, by which means the ground above is greatly protected from
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the effects of sudden gusts of wind, which are very apt to arise
from such parts, and which are almost always hurtful.

Many maintain that the planting of hollows with trees adds very
little to the shelter of the neighbouring country ; but in this I am
decidedly of a different opinion ; for the very existence of trees in
a hollow sifts the wind passing through it, and very much impedes
its passage and softens its temperature; and more particularly,
when projecting parts are made to jut out at proper and judiciously
chosen parts upon theleyel country, much good is done. And not
only do such juttings prove beneficial as regards shelter, but they,
in my opinion, add greatly to the general effect of the whole, as
appearing most natural, and agreeing with a refined taste.

The method of laying out plantations in the form of strips, so
often to be met with in Scotland, gives a poor and mean appear-
ance to a gentleman’s estate, particularly when found about the
home grounds. The form in which they have generally been made
is in straight lines, from twenty to thirty yards broad. In such
narrow belts of wood the trees are very seldom found in good
health ; and, upon a little consideration of the matter, this is not
to be wondered at—because, from the narrowness of such strips,
the proprietors were always afraid to thin them, wishing to keep
them in a thick state, in order to give as much shelter as possible;
and the natural consequence is, from being left too thick, the one
tree soon kills the other. And even where such strips have been
well managed, it cannot be expected that they could produce either
good healthy timber or make a good shelter ; for, being so narrow,
the trees never come to shelter one another. But it is a happy
circumstance in the history of arboriculture, that few such strips
are now planted. Gentlemen are now beginning to see the impro-
priety of such a method of raising plantations; and now, almost in
all cases of good management, we see the old-fashioned narrow
strip giving place to the well-defined extensive plantation, which
is, indeed, the only profitable way of rearing trees for any useful
purpose.

The above assertion, I am aware, will be considered by many
too sweeping a condemnation, and as having reference to all plan-
tations in the form of strips; but in what I have said above upon
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this point, I have simply stated the objections which I have as a
practical forester to the system of planting trees in too narrow
strips, with the idea of growing useful timber in them; and I do
further assert, that narrow strips are, above all other forms of
plantations, the least likely for the rearing of timber to a profitable
and useful size. However, there are many proprietors who, from
circumstances of a local nature, are inclined—and I may say are
often obliged—from the want of space, to plant in the form of strips ;
and, for the guidance of such proprietors, I beg to submit the
following observations upon this point, which may, in many cases,
be found useful :—

In all cases of planting strips in a moderately exposed country,
if they are made nothing less than forty yards in breadth, they
may, if well managed in the after-rearing, be made to produce
good and useful timber; but much under forty yards, I think, it
is not advisable to plant strips, at least with the view of ever pro-
ducing either valuable timber or permanent shelter.

It often happens that upon small landed properties it is deemed
of the first importance to have the greatest possible extent under
farm-cropping ; and, at the same time, it is also a matter of great
importance to have the land subdivided by narrow strips of wood,
in order to produce shelter. In cases of this nature there is,
indeed, necessity for taking up little room or space in the form of
plantations; and in such cases I would recommend the following
profitable method of rearing hedgerow timber upon small proper-
ties:—

Wherever it is found of importance to have a strip of planta-
tion much under forty yards to shelter a part of an estate, and
where the land is considered too valuable to have much of it con-
verted into plantation ground, let the strip of land intended for
the same be laid out and fenced in the usual manner. In planting
this strip, let it be considered what sort of hard-wood trees will
thrive best as a permanent crop upon the land ; and if the soil be
of a moderate quality, we will say a mixture of oak, ash, and
plane. Let a row or line of these be planted immediately behind
the fence, upon the most sheltered side of the strip, mixing them

regularly, and at distances—say fifteen feet apart ; or plant one sort
C
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" continuously for a certain distance, if that should be considered
necessary, upon consideration of a variety of soil occurring in the
line, and, having done this, make up the body of the strip with such
trees as may be considered proper upon account of soil and situa-
tion, and of kinds that will be most likely to produce shelter
quickly, and be profitable in the cutting down entirely as thin-
nings. Let such a strip of plantation be carefully managed, and
as directed for other plantations in another part of this book, pay-
ing particular attention to the proper pruning of the line of hard-
wood trees behind the fence, keeping the others well off them as
they advance; and, in due time, if they be attended to, they will
make rapid progress, being situated upon the sheltered side. I
may say that, by the time they may attain thirty years old, they
will be strong, spreading, vigorous, and hardy trees; and at this
stage, if the body of the strip have been kept rather thin of trees,
in order to make the row of hard-wood upon the sheltered side
hardy by degrees, the whole of the trees in the strip, excepting
themselves, may be cut down, and the hard-wood alone left as a
line of hedgerow timber.

Now, relative to this, it may be asked, why plant a strip at all,
when only a row of hedge timber is intended to remain ultimately ?
In answer to this, I have to say that, had the hard-wood trees
been planted alone, without other trees in the form of a strip to
shelter them for a time, they would have made but slow progress,
and possibly might have been as long again in attaining a size fit
for shelter ; besides, the proprietor has, in this case, the benefit of
early shelter by planting in the form of a strip in order to nurse
his permanent trees, which shelter is continued, by the advanced
state of the hard-wood trees, after all those in the strip have been
removed ; and he also has the value of the nurses to pay him at an
early stage. Now, the advantages of this system over the common
way of rearing up strips are these: Where narrow strips are
planted with the intention of remaining as such for an indefi-
nite period, we in most cases find the trees in them weakly and
worthless, from being too much drawn up, and this state of the
trees is occasioned by the want of space in the breadth of the
ground allowed; and, generally speaking, by the time that the
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trees in such narrow strips have attained forty years, they begin
to decline, and the strip becomes a mere waste. Whereas, when
there is one line of hard-wood trees planted upon the sheltered
side of such a strip of plantation, it is at once understood that they
are to be the object of the cultivator’s attention for permanent
shelfer ; and, seeing this, he is not afraid to cut and thin other trees
near them, which is the very state of things wished for; and if the
row of hard-wood trees be allowed ample space, and paid attention
to, they will, by the time that the trees in the other part of the
strip are failing, be in a healthy and most useful state for remain-
ing as valuable hedgerow timber, and will prove a beneficial
shelter to the fields for generations after their nurses have been
taken away. Another advantage of this system is, that the pro-
prietor reaps a good rent for his land from the sale of the trees cut
down, independent of leaving a row of permanent timber trees,
which will act better as a shelter to his fields than his strip ever
could have done as treated in the usual manner; and he has also
the double advantage of again bringing his land under the plough,
after the crop of wood has been removed, which he could not have
done had he allowed his strip of plantation to remain in the usual
manner. And in conclusion upon this head, I beg to say, that I
have, in all cases of good management, found hedgerow timber
infinitely superior, in every respect, to narrow strips of plantation,
even where such were under what might be considered fair
management. Trees in narrow strips seldom live to great age, from
the want of space, even when tolerably managed ; whereas hedge-
row trees, when reared in the manner I have stated—which is
applicable to high parts—attain, from having ample space, their
full natural vigour and dimensions, and live to double the age of
trees found in a strip; and when allowed to grow rather closely
together, they make a much better shelter than an unhealthy strip.
Therefore it is, that in all cases where land is considered of great
value for farm-cropping, and where strips cannot be made of suf-
ficient breadth, I would recommend the planting of hedgerow
trees in preference to the usual method of planting narrow strips,
and that either in the way I have recommended, or in a fence-row
at once, if the climate and soil be good.
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SECTION V.—UTILITY OF FENCING AND INCLOSING OF GROUND FOR
YOUNG TREES.

It is absolutely necessary that every piece of ground laid out for
a plantation should be fenced in some way or other previous to its
being planted. A fence not only prevents the inroads of sheep
and cattle, but it, at the same time, tends very much to shelter the
young trees, and to bring them on rapidly. It is, indeed, surpris-
ing to observe the difference that a very low fence makes upon the
growth of young trees, as compared with those which are not pro-
tected by one. Any proprietor or forester, upon looking through
his several plantations, will observe that, in all young plantations,
the most rapid growing, and, at the same time, the most healthy
trees in it, are to be found immediately behind the outer fence ;
and, on the other hand, in all older plantations, the best grown,
and, at the same time, the most healthy trees, are to be found in
the centre of the same, or, at least, a considerable distance back
from the fence. Now, it may be asked, what is the reason that the
best wood is found in the inner parts of old plantations, while the
most rapid growing trees are to be found, when young, behind the
boundary fence? The reason, as proved from experience, is
this:—

During the first eight or ten years of the age of any young plan-
tation, the boundary fence is the only shelter that the young trees
have; and it is evident that those trees which grow immediately
behind the fence will receive most of the benefit of its shelter;
consequently, from the circumstance of their receiving more shelter
than their neighbours further off, they must grow more rapidly,
until such time as their tops begin to rise above the level of the
fence, when they are considerably checked by the cold winds. At
this stage they begin to grow thick and bushy, rather than advance
in height ; and immediately upon their becoming so, they begin to
shelter all their neighbours inside, which again begin to have
double the advantage of their neighbours outside; for the trees
upon the outside had shelter only so long as they were below the
level of the top of the fence; whereas those inside have now a
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shelter, which every year increases upon them for their advantage,
in height as well as in thickness. All this comes in to prove that
a fence is a great mean of furthering the healthy development of
a young plantation, independent of its protecting from the inroads
of cattle at the same time. I always calculate that a plantation
with a good fence is ten years in advance of one without such pro-
tection.

It may not be out of place here to state the great necessity
there is for keeping good all fences which surround planta-
tions, to a period beyond which it is likely that the trees will not
be injured by the access of sheep and other cattle; and more
especially, as I have often had occasion to remark the evil effects
of sheep in particular being allowed to have access to plantations
at an early period, I find it the more incumbent upon me to point
out the evils arising from such a habit being allowed upon many
estates. ’

Upon many gentlemen’s estates I have observed sheep and
other cattle grazing in hard-wood plantations not above twenty-
five years old, and this was allowed under the impression that the
rent which was received for the grazing did more than any addi-
tional benefit which could be derived from an opposite system of
preserving the trees by fences. This, however, I beg to say, is a
practice very much injurious to the welfare of any young planta-
tion ; for sheep, in particular, when allowed to have free access
into any plantation composed of trees in a growing state, and
having their bark smooth, are certain to injure the same, from the
greasiness of their wool coming in contact with the bark and
impeding the action of light and air; and, under such circum-
stances, I have frequently had occasion to see many fine and appa-
rently healthy trees die suddenly. Upon the other hand, heavy
cattle, when allowed to graze in a wood of small extent, among
growing trees, are always inclined to hang about under their
shade in the warmer part of the day, at which periods they inva-
riably commence gnawing the bark, which is smooth upon such
young trees, as well as the shoots of the tender branches where
they can reach to them. Therefore I would advise all proprietors,
as they value the welfare of their woods, never to allow cattle
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of any description to have access into a wood, unless the treesin it
are considerably advanced towards maturity, when the bark of the
most of forest-trees becomes hard and covered with rough scaly
protuberances, which resist the action of either the greasiness of
the sheep, or the teeth of large cattle. It may be asked, at what
stage would it be safe to allow the grazing of cattle to take place
where trees are? In answer to this, I give it as my opinion, that
after trees have attained the age of forty years, and have received
their final thinning, they may, in the generality of cases, be consi-
dered safe from the inroads of cattle.

Many different methods of fencing have been adopted for the
inclosing of young plantations, &c., upon landed property; and, no
doubt, different methods will still continue to be adopted, accord-
ing to the different sorts of materials to be had in abundance in
the neighbourhood of the plantation or other inclosure which may
require to be protected ; and as fencing is very often a very im-
portant part of a forester’s duty, I shall, in the following sections
upon fencing, enter rather minutely into detail upon the method of
erecting the different sorts of fences, and shall show the advantages
of one sort of fence over another, in so far as they are suited for
different purposes, and for different situations, with any other
particular relative to them that may be useful to the practical
forester. And before leaving this section, which is merely meant
to point out the advantages of fencing, I may be allowed to say,
that every practical forester ought to make himself, as nearly as
possible, master of the art of fencing in all its most useful parts;
and having myself, in the act of visiting gentlemen’s estates, seen
much of the great advantages derived from men, acting as over-
seers upon estates, being well up to this sort of work, as well as
the disadvantages to proprietors of having men as overseers who
were not well acquainted with it, I am now the more anxious
that the art of fencing should be properly understood both by
foresters and land-stewards ; because, from possessing such know-
ledge, they are the better able to be intrusted with the improve-
ments which may be carried on by the proprietor in whose service
they may be employed. I shall not confine myself strictly to the
description of fences which may be considered adapted to the
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inclosing of woodlands: I shall also point out the method of
erecting fences adapted for parks and pleasure-grounds, the know-
ledge of erecting which is often as essential to the forester and
land-steward as that of cultivating the soil for their respective
crops.

There are seven sorts of fences in general use in this country,—
namely, 1st, The thorn and beech hedge ; 2d, The whin hedge; 3d,
The stone and lime wall, as applied to sunk fences; 4th, The dry
stone dyke; 5th, Turf dykes; 6th, Wooden palings; and 7th,
Wire-fences upon wood and iron posts.

Each of these fences is more particularly adapted for some
particular purpose or situation more than for another; therefore,
after devoting a separate section to the method of erecting each
of the above sort of fences, I shall devote a separate section in
order to point out the advantage of using one fence rather than
another in any given situation.

SECTION VL—MANAGEMENT OF HEDGE FENCES.

There isno fence more generally in use in the cultivated districts
of Britain than the thorn hedge; and considering its permanent
nature as a fence upon good land, it is certainly the best adapted
for all purposes where a neat and clothed appearance is the object.
The hedge is very much improved by having one-third of beech
plants mixed among the thorns in planting, and this, more par-
ticularly upon high situations with a light soil. There the thorns
are very apt to die early; but when mixed with a proportion of
beech plants, which thrive well in a light soil, the fence is much
improved both in health and appearance. The soil upon which I
have found the thorn thrive best as a hedge fence, and in which it
is likely to live to a great age, is a heavy loam upon a dry bottom.
In all light soils, such as moss, sand, or gravel, thorns are very apt
to die suddenly if not attended to very carefully in the way of
regularly cutting and cleaning once a year at least; and it is in
order to prevent this tendency of the thorn to die prematurely in
such situations that I recommend a mixture of beech to be planted
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among thorns in a hedge. I have frequently had occasion to
observe, that even where a thorn hedge had failed to succeed in a
high situation upon a light soil, (being a mixture of gravel and
moss,) when I had it repaired by a mixture of beech plants, the
thorns recovered, and made an excellent fence along with the
beech; and this I believe to be principally owing to the effects of
shelter produced by the beech retaining its leaves during winter
and sheltering the thorns; besides, the beech being fond of a light,
dry soil, throve well, and supported the thorns.

Many recommend the practice of manuring poor light soils, for
the reception of thorn plants, in the forming of a hedge fence ;
but this I can by no means approve of; and I mention this circum-
stance in order to put the inexperienced upon their guard. I
have often had occasion to observe, that those hedges which were
planted with manure in a light poor soil, and upon a high situa-
tion, did indeed grow freely for the first two or three years after
planting ; but as soon as the manure had lost its effects upon the
plants, they fell into a state of bad health; and in the course of five
years from the time of planting, such a hedge was much inferior
to others which had received no manure upon the same soil and
situation. The best manure for thorns in a light soil is a good
dressing of clay or heavy loam, if it can possibly be had; and if
that cannot be got, plant them in the natural soil, and pay strict
attention to keeping clean in summer, and cutting in autumn or
spring.

In the planting of mixed thorn and beech hedges, two methods
are practised, according as the soil may be damp or dry. The one
method is, that of planting the hedge on the brow of an open
ditch, made at the same time, for the purpose of keeping the roots
of the hedge dry, and for collecting and carrying off water from
the field or plantation which it surrounds. The other method is
that of planting the hedge upon the surface of the soil, without
any ditch whatever ; and either of these methods may be adopted
according to circumstances; although, for my own part, I am
decidedly in favour of the latter method, as being the most neat
and least expensive in erecting, as well as taking up much less
room in the field; and where the soil is dry, it thrives equally well.
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Fig. 5 is a section of a hedge planted upon the brow of a

ditch ; and by referring to it, the method of planting the same will
be easily understood.

Fia. 5.

In executing the work of planting a hedge of the description
shown in the above figure, the operator first stretches his line along
the run of the ground where the hedge is to be planted, and
which it is understood has been previously set off by pins driven
into the ground ; but instead of placing the line in the exact run of
where the hedge is to be planted, the operator pins it down about
five inches to that side of the run upon which the open ditch is to
be made. He next proceeds to level, and clean from all weeds, &c.,
with the common spade which is used in doing this work, the sur-
face of the ground, all along upon the run or hedge line, as far as
his line has been stretched, to the breadth of about twenty-four
inches back from his line; and having done this, in a manner to
correspond with the rising or falling of the ground in the run of
the hedge, observing to level up or reduce any sudden inequality,
he next proceeds to natch off carefully the edge of the ditch upon
which his line was first stretched ; and in doing this, the operator
turns his face to the side where the ditch is to be, and with his foot
he forces the spade pretty deeply into the ground, cutting the sur-
face exactly all along by the line ; but he must observe not to cut
perpendicularly with the spade, but to cut with a considerable
slope to the ditch, in order to form part of its side, as may be
seen by glancing at Fig. 5, where b represents the point upon
which the line rests, with the slope of the ditch under; and when
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he has finished the cutting of the one side as directed, he will lift
his line four feet to the opposite side, in order to form the other
side of the ditch, as at g; observing to make the second cut
exactly parallel with the first. And in the act of cutting, he must
turn his face again to the ditch, in order to form the opposite slope.
Both sides of the ditch being marked off, the operator with his
spade next raises the turf, or whatever the surface may be, but
which should be always cleaned from weeds, the outer edge of
which he first marked off at 4 ; and lifting it up, he turns it upside
down upon the part which he formerly levelled for the planting
of the hedge, which part is now termed the bed, as at e, upon
which the roots of the young plants are to be laid; and in doing
this part of the work, five inches of the level part must be left
between the side of the bed and the edge of the ditch, which is
termed the scarcement, and is meant to support the bed firmly, as
well as to prevent the rolling down of loose earth from the bank
a into the ditch ¢ ; therefore the operator, in lifting the soil from
the edge of the ditch in order to make up the plant bed, must
keep it regularly five inches back from the edge ; and in preparing
the bed for the reception of the roots of the young plants, it must
be made three inches above the level part, or scarcement, upon the
outside, and this in a compact level manner, and must slope back-
wards from the outer edge at an angle of about forty-five degrees.
(See Fig. at e.) And this in order that the roots of the plants
may not be flat, but dip into the earth, and that their tops may
incline a little upwards.

The bed and scarcement being finished, as has been directed
above, and made perfectly clean from weeds, the next part of the
work is to have the plants prepared for putting in ; and as it is pre-
sumed that the plants—say thorns and beeches—have been brought
forward in due time and put into the earth by the roots in a dry part
near the work, the operator will bring them forward, and before
putting them into their bed, he will, with a pruning-knife, and not
with an axe, as many carelessly do, cut every thorn plant down to
within about four inches of the top of the root—or in other words,
leaving only four inches of the stem of each plant. But with
regard to the beech plants, if any are to be planted among the
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thorns, they must not be cut at all, not even the tops ; for they do
not succeed well if cut at this stage; and beech plants for this pur-
pose may be from eight to twelve inches high. Having the plants
thus prepared, the principal operator will take a few plants, both
of thorn and beech, in his left hand, and with his right he will lay
the plants upon the slope or bed prepared for them, putting in
successively two thorns and one beech, at the distance of about
seven inches, plant from plant. In laying the plants upon the bed,
the top or cut part of the thorn may be made to project over the
outer edge of the bed about two inches, which part will set away
young shoots to form the hedge ; but the beeches must be allowed
to have all their top part lying out, with their roots upon the same
level with those of the thorns.

As the principal operator or workman proceeds in thus laying
out the plants upon their bed, another careful person follows
him, and, collecting the finest of the soil from the part of the
ditch opened in making the bed, he puts it upon the roots of the
plants, covering them very carefully, and using caution in order
not to displace any of the plants while lying in their uncovered
state ; a third man follows, who puts on another spadeful of earth
from the surface of the ditch all along upon that put on by the
second man, which second spadeful will be enough to cover the
roots securely ; and when this is finished, the whole of the soil
thus put upon the roots of the plants should get a firm tramping
with the feet, in order to make the plants firm in their place, and
exclude the drought from the roots. This being done the whole
length of the line, the whole of the earth contained in the ditch
c is then thrown out and made to form the bank above the roots
of the plants, in the shape as seen in the figure at a. The
size of the ditch is generally made four feet wide at top, and fifteen
inches at bottom, and two feet deep; and the size of the newly
formed bank which is made from the earth taken out of the ditch,
will be nearly two and a half feet deep at the point above the plants
at a, and from four to four and a half feet wide at the base. After the
earth has been all thrown out of the ditch, and it is properly formed,
smooth upon each side, and level in the bottom, the bank should
next be formed to nearly the same slope as the edge of the ditch
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under it; but as it is formed of loose earth, it is better to keep the
slope of the bank a little flatter than that of the ditch under ; and
in order to prevent any of the loose earth tumbling into the ditch
from the bank, it should be tramped and made firm as the work
proceeds. And when the whole is finished, it should receive a firm
clapping by means of the back of the spades, which keeps it all
firm and smooth above.

In the finishing, the level scarcement ought to be left in a clean
and neat manner, without any roughness lying upon it; and the
tops of the thorns should all project regularly, and the soil be
made firm about their necks. In this manner the whole line of
hedge is to be done, one line-length after another; and when the
whole is finished, a three-barred paling ought to be put up upon the
outside of the ditch, in order to protect the young hedge from the
inroads of cattle. The paling when put up will require to be kept
good until such time as the hedge becomes a proper fence of itself,
which upon an average may not be till it has grown nine or ten years.

The method of growing hedges, as has been directed above, is
excellently adapted for land of a wet character, or rather where
the draining of the land has not been attended to; for no thorn
hedge will succeed unless the ground upon which it is planted be ,
rendered dry; therefore, if the ground where a hedge fence is to
be planted is not either naturally dry, or made so by artificial
drainage, the plan as above detailed must be resorted to. Besides,
it often happens that, in the laying out of ground for a new plan-
tation, the drains in it require to be run into some large ditch, in
order to act as an outlet for the water; and in this case the system
of fencing with a ditch answers well—that is to say, all other cir-
cumstances corresponding ;—and in such a case, the ditch requires
to be placed next the wood, with the hedge and bank outside,
with the paling upon the outer tail of the bank, as at fin Fig. 5.

In Mid-Lothian I get hedges of the description above specified
planted, and every part of the work done in a complete manner,
for 10d. per rood of six yards; and the plants for the same length
will cost about 6d., reckoning thirty-two plants to the rood.

I shall now refer shortly to the other method of planting hedges,
namely, that of planting in the surface soil without any ditch



MANAGEMENT OF HEDGE FENCES. 45

whatever. In all cases where the soil is either naturally dry, or
has been rendered so by artificial drainage, and where there is at
the same time no necessity for any ditch as an outlet for water
from drains, &c., made in the neighbourhood, whether that may
be in the case of an adjoining field or plantation, I would advise
not to plant hedges in the form of ridge and ditch, but simply in
the common soil of the line of fence required. In planting a hedge
in this manner, I have the ground dug, in the line of the hedge to
be planted, three feet wide by fifteen inches deep; and in the act
of digging, I have all root-weeds carefully picked out, which ought
to be particularly attended to in the planting of all hedges, seeing
that the eradicating of such afterwards has a tendency to disturb
the root of the plants too much, and check their growth by
admitting too much drought. When the whole length of the
ground for the intended hedge has been thus prepared by deep
digging and cleaning, I have it very nicely levelled by the eye, in
the first place; and when I consider the ground to be nearly as
level as I wish it, I next stretch the line along the middle of the
ground, stretching it pretty tightly, in order that it may tell the
level by its tightness ; for where the ground is hollow, the line will
be above it; and where the ground is high, the line will be lying
too close upon that part. And having the line thus tightly set, I
go upon it with my feet, keeping it right under the middle of the
soles of my shoes; and in this position I tread the earth firmly,
walking sideways all along the length of the line; and by doing
this, I have the soil firm about five inches upon each side of the
line. Coming off at the end of the line, which I allow to remain,
I make up with fresh soil, from one side of the line, any inequali-
ties caused by my feet in walking along; and in doing this, I beat
the new surface with the back of the spade as I proceed, keeping
about seven or eight inches in breadth level on the one side of the
line, and only about two or three upon the other. This being
done, I next take out an opening with the spade upon that side of
the line which has the least level ground upon it, and this opening
I make about nine or ten inches deep, according as the roots of the
plants may require, and taking care to have the opening neatly
cut by the run of the line. I next have the plants prepared as
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formerly stated, and put them in along the side of the firm level
edge, observing to keep the stalks of the thorns about two inches
above the surface, and the beeches all the height, as formerly stated;
then fill in the earth, and make the whole firm and level, which
concludes the work of planting the hedge.

I may further add, relative to the two methods of planting hedges
just detailed, that by the last-mentioned system I have found the
plants so decalt with come much sooner to full size than those
planted upon the edge of a ditch; therefore I am much in
favour of the same; and there is another advantage attending this
system of hedge-planting without a ditch, which gives it great
preference as compared with the other, namely, the taking up of
very little room in the subdividing of any inclosure ; for it must be
observed, that where there is a hedge and ditch, much useful land
is occupied ; but where there is no ditch, the least possible quantity
of land is occupied by the fence. But in choosing or refusing the
one or the other, much depends upon the circumstances to be over-
come, which must all be taken into consideration. Upon the estate
of Arniston, where most of the hedge-fences have been reared
upon the ditch system,we are now putting a drain-tile into the ditches
and filling them up; and in doing this, many of the hedges which
formerly were stunted in appearance are, from the receiving of an
additional supply of soil about their roots, improving much in appear-
ance; and this work promises altogether to be a great improvement.

The cost of digging the ground and putting in the plants for
the last-mentioned kind of hedge, will be about 4d. per rood; and
if we include the price of the plants also, the whole may cost about
10d. per rood.

We now come to speak of the after-management of the hedge-
fence, which is a matter of the very greatest importance to the
welfare of such fences, seeing that many of them die from the
want of due care being bestowed upon them; and, as I have already
said, the great points in their management are regular cut-
ting and cleaning. Supposing that a young hedge of beech and
thorns has been planted any time between the first of February
and the end of March, it will during the following summer make
considerable shoots. The thorns will at least have made shoots of
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nine inches at an average, but the beech plants will have made
comparatively little progress, because they naturally require a
longer period to establish themselves in the soil ; but if they have
appeared fresh in the leaf, and only made from two to three inches
of young wood upon the top shoots, it is quite satisfactory ; and
indeed, had the thorn plant not been cut down, they very possibly
would not have made a greater growth than the beeches; and had
the beeches been cut down in the same manner as the thorns, it is
very possible that the one half of them would have died. This
explains the rcason for cutting the one and not the other; that is,
the growth of the thorn plant is encouraged by scvere cutting,
while that of the beech in its young state is the reverse, particu-
larly as regards the old wood.

I am aware that many foresters are in the habit of cutting over
in autumn the shoots of the first year in young thorn-hedges;
but to this practice I beg to object; because I have found, from
observation and experience, that it is an error. I, in all cases of
hedge-culture, allow the plants to remain uncut until they have
two years’ wood upon them ; and when they have arrived at this
stage, I cut them over to about nine inches high, and dress in the
sides also pretty closely, say in the month of November; therefore,
during the first two summers after the hedge has been first planted,
all the attention necessary to be bestowed upon it, is that of keep-
ing it clear of weeds, which is simply done with a small spade,
termed the hedge-cleaner, (Fig. 6,) which is about four feet in
length, including the handle, and the spade itself is three Fro.6.
and a half inches broad by about seven inches long, ex-
cluding the hose, which is about the same length as the
spade. This spade is kept pretty sharp upon the edge,
and is wrought much in the same manner as a gardener
does a Dutch hoe. The hedges should be cleaned twice
in the season—namely, in the months of June and August.

Before entering further into the management of
hedges as a fence, it may be necessary for me here to
explain the nature of my objection for not cutting over
thorn-hedges of one year’s growth as many do. It is
this: Having from experience found that a young hedge
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not cut the first season after planting, is much superior
two years afterwards to one that is cut in the usual way, I
two years ago set myself to prove the matter upon practical
principles. T therefore planted two pieces of hedge, and left the
one cut, and the other uncut, during the following winter; and
during the second summer I watched the progress of each
minutely : the hedge that was left uncut, came away much earlier
in the season than the one that was cut over ; and during the sum-
mer I found the leaves and shoots of the uncut hedge much
stronger and healthier in appearance than those of the cut one;
and in the month of October, when the wood of both was fully
ripened, upon comparing them together, I found the older shoots
of the uncut plants decidedly superior to those that had been cut.
From this I concluded that, when the shoots of the first year's
growth are left upon the plants during the second year, they, from
having a great surface of leaves and prepared young wood upon
them, are enabled to carry on the vital functions more early and
readily ; consequently, much nourishment is drawn up from the
soil, and a regular proportion of woody matter made in the plant ;
whereas, in the case of the cut plants, I considered that, in the early
part of the second summer, when the uncut plants were expanding
their leaves and drawing nourishment both from the soil and air,
the cut ones, from the want of young wood, had to make new
leaves, and young wood also, before they could grow as rapidly as
the others. But after the plants are two years old, and properly
established in the soil, I have always found that they grow more
vigorously from being well cut; therefore it is that I object to-
the cutting of thorns until they have their roots properly estab-
lished ; and that is, after they have been two years in the soil.

In the training up of a hedge, where the object is that of having
a firm and compact fence, capable of resisting the ordinary efforts
of cattle of any description, the best mode is that of keeping the
ground, immediately under the hedge plants, clean from all weeds,
as this secures the health of the hedge in the under part, and
allows it to spread down to the very ground; whereas, when
weeds are allowed to grow under the hedge, it soon becomes
bare and naked of branches, and proves open and weak there.
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In the cleaning of hedge fences, it is also an object of great
importance to dig the ground and keep the same clear of weeds at
least one foot beyond the drip on each side; for this secures a free
current of air passing through, without which a hedge fence is
sure to become bare under. This cleaning, once the ground has
been a few years regularly kept, may be done for one halfpenny a
rood per year throughout the whole period ; but if the hedges have
been allowed to become dirty from the want of attention, and if
they have not been cleaned for several years, as is too often the
case, they may cost four or five pence a rood to put them in order,
even for one cleaning, besides the injury done to the fence.
These observations I make here in order to point out the great
necessity and propriety of keeping all hedge fences clean; for
although it may indeed cost a proprietor a few pounds each
year to do so, still, if the work be neglected only for three or
four years, a much larger sum is eventually required to put them
right, independent of in a great measure ruining his property.
Having said this much as to keeping clean all hedge fences, I
in the next place have to say, that in the training up of a hedge,
where the object is that of having a firm and compact fence
capable of resisting cattle, the great point is, after that of keeping
clean, to cut the fence yearly according to a given form ; and this
form must in all cases be regulated by the situation in which the
fence grows, by the object in view, and in a great measure by
the taste of the proprietor. In order to illustrate my meaning
more fully, I shall make a few remarks upon each of these points.
I said that it is necessary to cut hedge fences yearly; and I believe
that there are very few practical foresters who will not agree with
me upon this point; for every one who has had his attention
directed to the rearing of such fences, at once sees the difference
between a hedge not cut yearly and one that is cut yearly. In the
first case, the hedge soon begins to get bare at bottom and over-
bushy at top; besides, it very soon becomes loose and open, and
without firmness or compactness to resist as a fence ought to do.
In the latter case, the hedge, from being regularly cut, is kept
close in texture from bottom to top, and is healthy and long-lived

as compared with one not regularly cut.
D
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In cutting young hedges and training them up to maturity, I
in all cases allow the plants to remain uncut till the end of the
second year, when, for the first time, I cut them over about nine
inches from the surface, and at the same time I cut in the sides
pretty closely also, using for the purpose what is termed the
hedger’s switching-bill, (see Fig. 7,) and never the shears, assome
do in cutting young hedges. The shears, in all cases where g,, 7.
they are used for cutting a hedge, make a rough wound,
which is generally attended with the loss of a bud or two
under the wound ; but the switching-bill, upon the contrary,
makes a clean cut, and no bad consequences follow. Besides,

a hedge that is cut by using the bill is in all cases trained
up more closely and firm than one cut with the shears. In
cutting & hedge for the second time, which will be when it
is three years old, I cut it down to about twelve inches in
height, making it regular on the top level; and in the side cut-
ting I leave only about one inch of a spur of the last year's
growth. This I continue to do each year successively
until I have the fence of full size: that is, in each successive
cutting that I give a young thorn-hedge annually, I leave it four
inches higher, and one broader on each side, than it was the pre-
vious year, until I have it four feet high, after which period I keep
it down each following year as nearly to the old height as pos-
gible. For every forester must be aware that, in cutting hedges,
they will increase in height and breadth of their own accord
under the best system of cutting; seeing that, in the act of
cutting off the annual shoots, there is always a short piece left,
called a spur, at the base of every young shoot cut. So much,
indeed, does this increase the bulk of the best-kept hedges, that
in course of time it is found necessary to reduce them in bulk,
and to allow them to come away anew again, which yet remains
to be explained. A hedge, in course of a number of years,
however well kept, generally outgrows itself, from the cause
above stated; and this state of a hedge is easily known by its
becoming loose in habit, and of an open, overgrown appearance.
Now, there is no way of renewing a hedge in this state but that
of cutting it in, or what is termed ribbing ; and this ribbing con-
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sists in stripping the hedge of its side branches, and allowing
it to make new wood all over. But in doing this, caution must be
used ; for I have more than once seen, where hedges had been
ribbed without due caution, that they died down to the surface,
and consequently had to be cut over at that part, and allowed to
grow up anew from the old roots. Therefore, in the ribbing of a
hedge, the following points must be kept in view :—When it is
found necessary to ribb in a hedge, let it be considered whether
or not the situation be an exposed one ; and if the situation be not
an exposed one, nor in a part of the country exposed to the sea,
nor more than six hundred feet above the level of the sea, the
ribbing may be done from November to the first of April, as may
best suit. In doing the work, the operator will use what is
termed the ribbing-bill, which is much stronger and heavier than
the switching-bill, and has less hook upon the point. In ribbing
the hedge, the operator cuts off all the lateral branches upwards,
to within about four inches of the main stems upon each side;
and the hedge over all should also be reduced in height to about
three feet. It should also be kept in view, in the case of ribbing in
a hedge, that if sheep or cattle are in the habit of grazing in the
field adjoining, the ribbing should be done at a period when the
field is under farm-crop, and when there is to be no stock grazing for
a year or two after ; for if it should be done at a period when sheep
or other animals are in the field where the hedge is, they are sure to
injure it by eating the young shoots as they grow ; besides, their
hair and grease are injurious to the welfare of a hedge so closely
cut in. Again, where the situation of a hedge to be ribbed is
much exposed, do not ribb it before the month of March or
April, when any severe check from the effects of exposure is
likely to be over for the season. From this rule not being
observed, I have frequently seen hedges die down to the ground
when they were ribbed in the winter season upon a high and
exposed part.

Switching hedges is generally done for a halfpenny per rood,
and ribbing for twopence ; that is to say, when such work is con-
tracted for by hedgers.

There is also the renewing of old and neglected hedge fences to be



52 MANAGEMENT OF HEDGE FENCES.

taken into consideration; and as work of this kind often comes
under the management of the land-steward and forester, I shall
make a few remarks upon the same. It very often happens that
where hedge fences have been badly managed for a few years
successively, they begin to die out by degrees: this is evi-
denced by many of the plants becoming stunted in appearance,
and by gaps occurring here and there from deaths among the
plants, and the more healthy of them becoming tall and spreading.
A hedge in a state of this kind would not be sufficiently renewed
by ribbing in. In order to renew such a hedge, the plants require
to be all cut down to within about six inches of the ground,
observing to make the cuts upwards. When this is done, and
the rubbish removed, the ground should be well cleaned, and dug to
the extent of about eighteen inches upon each side of the hedge line,
and all gaps among the old stumps made up with new or youug
plants. In making up with young plants, I have to observe,
that thorns should never be used in such cases, as they never suc-
ceed well where old thorns have been growing; but in all cases of
this nature, use beech plants, for they thrive well among old
thorns. Work of this kind may be done during fresh weather any
time during winter; and in order to have the hedge continue
sound and prove a good fence afterwards, it must be kept clean,
protected, and regularly cut, as has been already stated.

We now come to comsider the form in which hedge fences
should be trained up; and, as I have already said, this form
must be regulated by the situation in which the fence grows, by
the object in view, and in a great measure by the taste of the pro-
prietor.

There are four forms of hedge fences as generally adopted in
different districts of Scotland ; namely, the wedge-shaped, the full-
sided, the square-shaped, and the upright. The form of each of
these will be better understood by referring to Figs. 8, 9, 10, and
11, which represent an end section of each of the four different
forms mentioned.

A few remarks upon each of these forms of hedges will be
enough under the present head.

The wedge-shaped hedge, an end section of which is represented
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by Fig. 8, is of all others the best form for a high-lying district
where snow is apt to prevail; and it is, moreover, the form which

Fia. 8. FiaG. 9.

IF1g. 10, Fig. 11.

is by far the simplest to keep in order in the way of cutting.
In high-lying parts of the country, hedges are often much injured
by heavy falls of snow resting upon them; and in a case of this
nature the wedge form is the best for a hedge that can be adopted,
seeing that much perpendicular pressure cannot lie upon any part
of it. It is this shape of a hedge that we have upon all the
high-lying farms upon the estate of Arniston ; and although snow
often lies there pretty heavy, none of our hedges are ever hurt
by it.

The full-sided hedge, an end section of which is represented by
Fig. 9, is the most common form to be found in all agricultural
districts, for which it is very well adapted; for, by its bulging
sides, it is not easily approached too close or injured by stock of
any kind ; but it is very apt to go out of order, and to overgrow
itself, if not under skilful and good management. Excellent speci-
mens of this form of hedge are to be seen in the Lothians of
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Scotland, where the soil is well adapted for its healthy develop-
ment. It is not, however, adapted for a high-lying county where
snow is apt to prevail, for its bulging sides are very apt to be
crushed and broken by the weight of snow lying upon it ; and this
I have had frequent proof of, in Aberdeenshire particularly.

The square-shaped hedge, an end section of which is repre-
sented by Fig. 10, is solely adapted for gentlemen’s home or policy
grounds, and ought never to be introduced either as a wood or a
field fence; and I merely advert to it in order to point out its
impropriety for general use. It is all very well to have a fence of
this kind round a garden, where it may be well kept ; but as a
general county fence, it is the most liable of all to become over-
grown and useless.

The upright hedge is an admirable fence, and is well adapted
for pleasure-ground scenery, or about home parks, but not at
all for a farm or field fence. Now I think it is plain, from
what I have said, that, in choosing the form of a hedge, it is
always of the first importance to consult what is most useful
rather than that which is most ornamental. It would be foolish to
rear up a hedge in the square form upon a high-lying district,
merely for the sake of gratifying the taste, when it is well
known that such a form would not answer., In short, such a
state of things would be bad taste; yet it is very often to be
observed. For my own part, I consider the wedge-shaped
and the full-sided forms the best that can be adopted for useful-
ness; and the other two I consider merely as ornamental forms,
but well adapted for the producing of extra shelter upon home
grounds.

SECTION VIIL.—THE MANAGEMENT OF WHIN OR FURZE HEDGES.

The whin or furze hedge is one which prevails much in many
parts of the north of Scotland as a plantation fence ; but it does
not, in my opinion, make a fence worthy of being recommended,
seeing that the whin is extremely apt to be injured by a winter
of severe frost; and, in their best condition, the whin hedges form
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such harbours for rabbits, that they are extremely objectionable as
a fence for young plantations. Ido not know of any case in which
whin hedges have been planted where a properly-managed hedge
of thorn or beech would not do much better in every sense of the
word, it being longer lived and more ornamental.

I am aware that in many parts of the north of Scotland where
whin hedges are, it is considered that any other sort of hedge
would not thrive nor make a useful fence nearly so well. But as to
this I am decidedly of an opposite opinion ; for in many parts of
the north of Scotland, not more than four hundred feet above the
level of the sea, whin hedges may be found in abundance,
forming miserable, half-dead looking fences, where, if thorn and
beech had been planted instead, a permanent, good-looking fence
would no doubt have been reared. Again, and in opposition to
this, upon the estate of Arniston we have excellent thorn and
beech fences fully eight hundred feet above the level of the sea,
which at once shows that even in a high district a thorn and beech
hedge is much to be preferred to any other. Notwithstanding
this, many are much in favour of whin hedges as a plantation
fence; and upon this account I shall give a few directions as to
the method of rearing them.

By referring to Fig. 12, the method of rearing whin hedges,

FiG. 12,

Ground
level

as generally practised in the north of Scotland, will be easily
understood. d is an open ditch, broken about four feet wide at
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top, and sloped in to about one foot wide at bottom. It will
also be observed, that the slope of the ditch upon the field side
is more flat than that of the plantation side, and this is in order
to make the plantation side of the ditch act better as a fence.
The ditch is made about three feet deep from the ground level, and
the turf, as taken from the surface of the ground in making the
ditch, is built upon the plantation side to about the height of other
two feet above the surface, making the fence altogether, from the
bottom of the ditch, five feet high. In order to make the turf-
built part of the fence secure, it is made about two feet thick,
with the same slope backwards as the side of the ditch under, and
founded firmly upon the surface. The earth, as taken from the ditch,
is banked firmly behind and a little over the top of the turf, in
order to form a bed for the sowing of the whins, as at 5. The
whole being finished, the seed of the whins is sown in a line along
the top of the bank, as at a, about eighteen inches back from the
upper edge of the fence.

When the young plants appear above ground, the seed being
sown in April, they are kept clean during the first and second
years, and thinned when too thick ; and the third summer, when
they have become pretty strong, they receive a dressing with the
switching-bill. In doing this, they are cut in the direction of
the field—that is to say, the bill is entered at the back or plantation
side of the whins, and brought forward, cutting towards the ditch,
or downwards; and by this means the young shoots are made to
grow out in that direction, presenting all their points to the field,
and consequently forming the best position for a fence. Whin
hedges ought never to be cut at any time of the year but when they
have newly shed their flowers, which is about the middle of June;
for it is then that they form their young wood, and are conse-
quently most improved by cutting. I have seen many whin
hedges die from being cut in spring or autumn; consequently they
ought never to be cut but in the beginning of their growing sea-
son. In the training of a whin hedge, they are made to lie over
the slope, as at ¢, and not allowed to spread much back into the
wood. The best fences of this description that I have seen are
upon the Earl of Fife’s estates in Aberdeenshire.
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SECTION VIIL.—STONE AND LIME WALLS AS APBLIED TO MAKING
SUNK FENCES.

The building of stone and lime walls is, properly speaking,
more a part of masonry than of forestry ; but it must be admitted
that foresters and land-stewards, who have to superintend country
business generally, are often called upon by their employers to
give an estimate of the expenses of buildings of this nature.
And more especially as I have frequently to produce estimates of
masonry in so far as it is applied to fencing, it is more than likely
that other foresters may have to do the same; and it is for this
reason that I advert to it.

Stone and lime walls are most frequently built for the purpose
of policy-fences, or for sunk fences. As to the erecting of walls
for the protecting of home or policy grounds, the dimensions of
such must in all cases be regulated by the view of the proprietor:
that is, if the proprietor merely wish to have a wall erected in
order to protect his home grounds from the inroads of cattle, the
same may be built sixteen inches thick at bottom, twelve inches
at top immediately under the cope; the cope may be ten inches
high, pick dressed, and project two inches over the building on
each side ; and the whole height of the wall may be made, includ-
ing the cope, five and a half feet. A stone and lime wall of these
dimensions may in general be got done for 2s. 9d. per lineal
yard, calculating that the stones have to be quarried and carted a
distance of about a mile.

If the proprietor wish to have a stone and lime wall erected,
sufficient to protect from the inroads of people who may be apt
to transgress in the neighbourhood, as well as to retain deer that
may be kept in the home parks, he would require to build it at least
about seven feet high ; and a wall of this height would require to
be eighteen inches thick at bottom, and fifteen inches at top of
building immediately under the cope, which would require to be at
least twelve inches high. A wall of such dimensions may in
general cases be got done for about 4s. 9d. per lineal yard,
including carting of stones as above. A great point to attend to
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in the building of stone walls for fences is, to see that no soft or
bad stones be used, particularly in the outer part of the building;
for if such be used, the wall is sure not to last long, nor give any-
thing like permanent satisfaction ; therefore, the forester or land-
steward who may be intrusted with the inspection of such work,
should be most careful to see that this point be enforced upon the
contractor. There is another point to be observed in the erecting
of all stone walls, whether these may be built with lime or not;
and that is, to see that all the stones used in the building be laid
upon what is generally termed their natural bed; that is, the
natural seams in the stones should lie horizontally in the building,
and not vertically.

Having said this much as to the building of stone and lime
walls as they are generally applied to the fencing of policy
grounds, I now come to treat of them as they are generally applied
in the making of sunk fences. But previous to giving directions
as to the manner of doing this sort of work, I will say a little as
to the propriety or impropriety of making sunk fences.

The sunk fence is one which, from its very name, is meant to
be hidden. It is a fence often to be met with upon noblemen’s
and gentlemen’s estates of old standing, and was a hundred
years ago very much introduced in the laying out of grounds and
home parks ; but now since wire fences have come to be so much
used, the erecting of sunk fences is fast giving way,and theyare very
seldom introduced; excepting, indeed, where they may answer
some particular purpose, as on the slope of a hill or brae, for which
situation the sunk fence is admirably adapted, and is of all others
the most fit and suitable. No doubt, “ taste is everything;” but,
in my opinion, in the matter of fencing, that taste is always the
most pleasing to all parties which can produce something light
and airy, and of the most natural appearance, and at the same
time at the least amount of expense. Now, in applying this to
the erecting of sunk fences near or about home parks—where, in-
deed, taste should always be taken into consideration—we at once
see that a sunk fence is, in regard to lightness, airy and natural
appearance, much inferior to the wire fence, and is, at the same
time, much more expensive in the first erection ; therefore, in my
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opinion, sunk fences ought never to be made upon any level piece
of ground, but instead, the wire-fence should be erected. But
upon any steep, sloping bank, where it is desirable to have a fence,
I would recommend the sunk fence, with a low wire fence on the
top, as a complete and answerable thing. As I am aware that
many proprietors are much in favour of sunk fences as generally
made, I shall here, in order to assist superintendents of such work,
give a detail of the manner of erecting them.

There are two sorts of sunk fences—namely, the angular and
the trapezoid. The angular is made with a wall upon one side,
and a paling fence upon the top; and the trapezoid is made with-
out any wall, but having a paling fence in the centre. The con-
struction of these will be better understood by referring to the
following Figures.

Fig. 13 is an end section of an angular sunk fence, as
often met with in the home grounds of old seats. The dis-

FiG, 13.

Ground Ground
level level

tance from a to f is generally eight feet, being the surface
of the opening or ditch; the height of the wall, including the
cope from f to b, is generally about five feet six inches; and
the breadth of the ditch at b, being the bottom, is generally
from eighteen to twenty-four inches. But in the act of
excavating a sunk fence of this description, it is always neces-
sary to calculate upon the thickness of the wall; that is to
say, if it be required to make the sunk fence eighteen inches
wide at bottom and eight feet wide at top when finished, and if the
wall is to be eighteen inches thick, it will be necessary to make
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the opening at least three feet wide at bottom in the first place,
and nine and a half feet wide at top. In building the wall
upon a sunk fence, it ought to be founded upon large flat stones,
laid upon their natural bed, as at ¢ ; and these ought to extend at
least three inches wider than the bottom of the wall. The wall
ought to be at least sixteen inches broad at bottom, and thirteen
at top immediately under the cope; the cope-stones ought to
project two inches over the wall upon the ditch side; and the wall
should be built -of the best stones in the neighbourhood, and
well-prepared lime. The cope-stone should always be above the
surface of the ground, as shown at £ in the Figure. I have fre-
quently observed sunk fences of this description tumbling down at
a very early period after being built: this was occasioned by
the damp ground behind the wall not allowing the lime to adhere
to the stones—the wall, as it were, being always kept in a moist
state. In order to prevent this effectually, a space of about eight
inches wide should be filled up with dry stones immediately upon
the back of the wall, about three feet high from the bottom, as
represented at ¢ in the Figure. This acts as a drain for the conduct-
ing away of the water; and, consequently, the building is kept
dry and good. In order to carry off the water from behind
the wall into the ditch b, holes about three inches wide by six
inches deep may be left at convenient distances all along the bot-
tom of the wall; and these holes should go right through the
thickness of the wall at bottom, and should communicate with the
drain behind.

In order to make the fence more effectual for the field upon the
side of which the wall is built, a low paling ought to be erected
immediately behind the cope, and made to project over the top of
the wall, as seen at g in the Figure; which paling may not be
more than two feet high, and it may be either made of wood or
iron, as may be found most expedient. Many have a hedge
planted upon the top where the paling is shown in the Figure,
which is, indeed, a great improvement where shelter is wanted
upon a high part ; but this is not generally necessary with sunk
fences upon level ground—where, indeed, they are not meant to be
seen—but only upon slopes where the situation is an exposed one.
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Fig. 14 will explain the nature of the sunk fence with a hedge, as
it is adapted for a high unlevel part, where immediate shelter is
found of the greatest importance.

I consider the sunk fence, as represented in Fig. 14, to be one
excellently adapted for a high-lying county, upon the slopes of

Fia. W4,
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rising and unequal ground. The wall a, which is four feet high
with cope, may be very properly built of stones, without the addi-
tion of any lime if thought necessary, excepting the cope, which
should in all cases be put on with lime; and in such a case the
wall need not be more than fourteen inches through at bottom, and
ten inches at top; and if the wall be built without lime, it will not
be necessary to make a drain behind, as formerly advised, seeing
that the water can perfectly well escape without it. The hedge b
should be planted about sixteen inches back from the top of the
wall. In order to protect the hedge, while in its young state, from
cattle upon either side, it is necessary to have a two-barred paling, c,
upon the ditch side of the hedge, and a three-barred one, d, upon the
upper side. We have some of these sunk fences upon the high farms
upon the estate of Arniston, which answer the purpose excellently,
few fences being better adapted for a hilly country—that is to say,
where the line of fence runs at right angles with the slope of the
ground. In the first instance, there is shelter produced for stock
by the wall itself, which is yearly increased as the hedge grows;
and ultimately, when the hedge has arrived at perfection, a clothed
appearance is produced, which gives a very pleasing effect.

I may further state, relative to the building of sunk-fence walls,
that it adds much to their strength to have them secured by what
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is termed through-band stones, as shown in Fig. 13 at d, and in
Fig. 14 at e. These through-band stones should be put on about
two-thirds of the height of the wall, with at least one to every
six feet in length, and should consist of large flat stones about
three inches thick, and of a length sufficient to reach from
the front of the wall to at least one foot into the solid earth
behind, into which they should be firmly bedded, in order
to prevent the weight of the bank, if it should give way above,
from pressing forward the building. Another point to attend to
in the building of sunk fences, and which adds much to the
strength of the whole, is, instead of building the front of the wall
perpendicularly, to make it lie back about three inches at the top;
or, as masons term it, * the top should be three inches backwards
off the plumb:” this is indicated by the dotted line in Fig. 13,
which shows the true perpendicularity—the wall standing three
inches back from it at top.

We now come to speak of the cost of erecting sunk fences with
walls; and the undernoted calculation will show this, as it is taken
from my own note-book, containing an account of work of the
same nature per lineal yard : —

Cost of erecting a Sunk Fence as shown in Fig. 13.

To excavating and removing earth 100 yards distant—say

3 cubic yards, at 6d. per yard, £0 1 6

.. quarrying 2 carts stones, at 3d. per cart, 0 06
... cartage of do. one mile, at 1s. per cart, 020
... building 1 yard in length, including lime, 01 4
... laying turf on the slope, . 003
.. wood-paling on top, 00 3
£0 510

Cost of erecting a Sunk Fence as shown in Fig. 14.
To excavating and removing earth 100 yards dlstant—say

2 cubic yards, at 4d. per yard, £0 0 8
... quarrying and eartmg stones one mile, 013
... building 1 yard in length, mcludmg lime for cope only, 00 5
... laying turf on the slope, 0 01
.. putting up double paling, . 007
.. digging ground and plantmg hedge, mcludmg plants for

same, . 00 3

£ 3 3
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In giving the above estimates, I beg to be understood that, in
many cases where materials are easily attainable, the work may
be got done for much less money.

The trapezoid sunk fence, as I formerly mentioned, is made
without any wall, having a paling in the centre. It is not so
generally in use as the angular sorts which I have already
described, being only introduced into low marshy parts of the
country, where walls cannot well be had on account of the
want of stones; and in such districts it answers a double purpose—
namely, that of an outlet for the carrying away of water from the
adjoining fields, as well as forming a fence.

The construction of the trapezoid sunk fence will be understood
from the undernoted Figure, which is an end section of the same.

Fie. 15.

Ground
level

These fences are generally made fifteen feet wide at top, as
from a to b; five feet deep, and three feet wide at bottom ; and
are in most cases excavated at the rate of 8d. per cubic yard—
removing the earth to the distance of one hundred yards. A
paling is generally erected along the bottom of the sunk fence, as
at ¢, in order to keep back cattle from either side; and when the
slopes are finished and properly levelled, the turf from the top should
be laid down upon the sides again. When this is insufficient,
both sides should be turfed from bottom to top, by carting it from
a distance ; because, if not turfed, the slopes are very apt to crumble
down into the water-course, and set the water to work in under-
mining the sides. Besides, where cattle are to be pastured upon
either side, it is absolutely necessary to have it laid with turf.
‘Work of this description ought to be done in the spring, or at least
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in the early part of summer, so as to have the turf growing and
bound to the soil before the floods of autumn set in.

Fences of this description are not now much in use, it being old-
fashioned, and, in my opinion, unsightly. However, as there are
many of them both in England and Scotland, particularly in the
flat-lying mossy districts, I have considered it but right to advert
to the making of them. I have even assisted in the making of
such a fence myself in the Lowlands of Scotland, particularly in
Fifeshire, in wet undrained districts, where it answers well both as
a fence and an outlet for superfluous water; but in high-lying,
drained, or well-improved districts, it is a fence of no importance.

SECTION IX.—THE BUILDING OF DRY STONE DYKES.

The most extensively used fence in the high inland districts of
Scotland and the north of England, is the dry stone dyke. From
the nature of the country in those high districts, stones are plenti-
ful, and of course easily attainable; from which circumstance it
is a fence much in use for all purposes. Stone dykes have the
effect of affording considerable shelter both to young plantations
and agricultural cropping as soon as they are erected for that pur-
~ pose; and are also of great importance in high countries, as giving
immediate shelter to cattle in the adjoining ficlds, which is a great
point in favour of their extensive use. This, of course, is not' the
case with a young hedge fence, which requires from nine to twelve
years to produce shelter of great importance.

The dry stone dyke used to be built entirely without the addi-
tion of any lime or mortar to bind it, and consequently it was
always apt to be broken down by cattle or any other strong pres-
sure coming in contact with it; but, within twelve years past, a
great improvement has been effected in the building of them, by
having the top, or cope stones, all put on and bedded in lime,
which keeps the dyke altogether in a more firm and compact state
than that built upon the old principle of having no lime upon any
part of the dyke.

Dry stone dykes are built of various heights, from four to six



BUILDING OF DRY STONE DYKES. 65

feet; but the most approved height for general purposes may be
said to be five feet over all. In giving directions as to the proper
manner of executing the work of building dry stone dykes, I
shall here give what are termed Specifications for building dykes of
the description mentioned ; and as they are of the most approved
sort for work of this kind, such a copy of specifications may no
doubt prove useful to foresters and land-stewards in general who
may have occasion to superintend such work. The following is a
copy of the specifications which I use in erecting our dykes upon
the estate of Arniston:— ‘

MINUTE of AGREEMENT between RoBerT DunDas, Esq. of Arniston,
on the one part, and THoMAs PRINGLE, residing at Stow, on the other
part—for erecting a March Fence between the farm of Yorston and
the farm of Quterston, upon the estate of Arniston.

First,—The stone dyke to be erected under the present agreement
is on that part of the line of march beginning at the present
shepherd’s house, and from said shepherd’s house to the extreme
summit of the hill,

Second,—The said dyke shall be built according to the following spe-
cifications :—
_ The dyke is to be five feet high. The foundation must be
laid with large flat stones, which foundation must not be less
than thirty-four inches over. The setting-off of building upon
the said foundation must be twenty-eight inches, leaving a scarce-
ment of three inches upon each side. At twenty-seven inches
in height, the dyke to have a row of through-band stones, six at
least to the rood of eighteen feet. The dyke to be built forty-
five inches of double, and the cope and coble to stand fifteen
inches. The coble stones to project at least two inches over the
doubles. The cope and coble to be properly bedded, built and
pointed with lime, which must be mixed with the regular and
proper quantity of sand. The whole to be finished in a sufficient
and workman-like manner, to the satisfaction of A. B., who is
appointed inspector of the work.

Third,—The said Thomas Pringle binds and obliges himself to exe-
cute the whole of the work, in terms of the above specifications,
at the price of twelve shillings per rood of eighteen feet, lineal
measure; and to complete the same before the first day of

next, but with power to the inspec-
E
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tor above named to extend the time for building as he may see
proper and right.

Fourth,—The said Thomas Pringle further binds himself to uphold
the said dyke for five years from the time that the work is
finished, and at the expiry of that period to deliver it over to the
proprietor in a proper state, and to the satisfaction of the said
inspector, or any qualified person who may be appointed by the
proprietor.

Fifth,—The whole of the stones used in building the dyke must be of
good quality, and approved of by the inspector above named. And
no crop of rock or wasting stones shall be used; and the contractor
shall pay the tenants of Yorston or Outerston for any damage they
may sustain from quarrying or driving the stones through their
fields or over their grass lands.

Sizth,—The contractor, on receiving full payment of the price, shall
either find good security for implement of the contract, or leave
in the hands of the proprietor the sum of sixpence per rood for
the said period of five years. In witness thereof, these presents,
written by A. B., are subscribed by the said Robert Dundas,
Esq., at Arniston, the twenty-third day of May, in the year
eighteen hundred and forty-eight, hefore these witnesses, P. S,
W. M, and R. 8.; and by the said Thomas Pringle, at Stow,
upon the day last mentioned, before these witnesses, J. P. and
A H.

P. S, Witness. R. Dunbpas.

W. M »

R. S ”

J. P. Witness. THOMAS PRINGLE.

Having given the above form of specification for the erecting of
stone dykes, I consider it superfluous to add more upon that point,
as any intelligent man may, from consulting the same, be perfectly
qualified to take charge of such work. A dyker is, properly
speaking, a business separate from that of a forester. No forester or
land-steward can be expected to be an adept in building stone dykes
himself: all that is required on their part is to know how the work
ought to be conducted upon right principles, and to be so far a
practical judge of the matter as to detect what is wrong from what
is right as the work proceeds. There are dykers enough in
most districts where such fences are in general use who can be
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got to do the work at a fair rate; and all that is required of the
inspector is to see and to be able to know how the work should be
done. I may, however, here state, that in building stone dykes
the inspector should examine minutely, as the work goes on, if the
same be well built together; that is, he must see that no open
spaces be left in the body of the dyke, which should in all cases
be firmly packed with the smaller stones; and the method which I
take, when suspicious in this matter, is to give the dyke a stroke
with my foot about half height on the one side, and if opposite to
this part where I strike the dyke it come out a little, just in pro-
portion to the stroke given, as may be observed by another person
on the opposite side, the dyke may be considered well packed ; but
if the stroke of the foot does not tell upon the opposite side, and
cannot be observed by the eye, it is certain that the dyke is hollow
within, there being no due solidity throughout so as to cause one
stone to press upon another from side to side when the stroke is
given. The inspector ought also to see that all the stones used be
put or laid on their natural bed, and that every individual stone
rest upon two lying under it, and never upon one.

The cost of erecting stone dykes is various in different parts of
the country, that depending entirely on the price of labour in
the neighbourhood where the dyke is to be erected, as well as upon
the conveniency of getting stones for the purpose. If stones are
to be carted far for the line of fence, the expense becomes con-
siderable ; but the stones being laid down, it is generally got done
for two shillings and ninepence per rood of six yards, including
the cope and coble well put on with lime. In Mid-Lothian I have
seen dykes put up for five shillings per rood, including every item
of expense; and in this case the stones were plenty in the adjoin-
ing fields, consequently the cartage was easily executed. In other
instances, where the stones were difficult to quarry, and where the
stance of the dyke was about a mile from the quarry, I have seen
fourteen shillings per rood paid; therefore, in calculating the
expenses of erecting dry stone dykes, the distance of cartage for
the stones is the most material point of consideration. A dyke
five feet high, as I have specified above, requires about ten cart-
loads of stones to the rood; and when the quarry is opened, and



68 BUILDING OF TURF DYKES.

the nature of the stones observed, it will not be a difficult matter
to calculate the quarrying, cartage, and building, in any particular

district,

BECTION X.—THE BUILDING OF TURF DYKES.

In many high-lying parts of Scotland, where stones are not
easily got at, and where, upon account of the nature of the soil,
it would not be advisable to plant hedges, a very neat and
answerable fence is often put up for the purpose of enclosing
both young plantations and agricultural fields, termed the turf
dyke.

The nature and dimensions of turf dykes, as I generally build
them, will be at once understood by referring to Fig. 16, which

FiG. 16.

Surface Burface

is an end section of a turf dyke; and as they are not, like stone
dykes, built by a class of men making such work their business,
but must be built entirely under the eye of the forester or land-
steward, 1 shall enter rather minutely into detail of the method
of erecting them, so that any intelligent man, from consulting the
Figure and directions herein given, may be enabled to erect turf
dykes in any part.

The line for the erecting of a turf dyke being laid off by a set
of pins running along the tract of the ground upon which the fence
is to be, the operator, in beginning the work of building, first
measures eighteen inches from the centre of the line of fence as
at o, to one side as at a, where he fixes the end of his line into
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the ground, and, stretching it along the run of fence as far as his
line will reach, he fixes the other end of it eighteen inches from
the centre, in the same manner as at the end where he first started,
and of course upon the same side of the fence; and having his
line tightly stretched and pinned exactly eighteen inches from the
centre at any given point, he next proceeds to edge off with a
spade the whole length of the line, in order to form one side of
the foundation-stance of the dyke. In edging off the side of the
stance along the line as has been stated, the operator must cut the
surface or turf, standing with his face to the field and his feet
upon the foundation part of the intended dyke, and this in order
that the edge of the stance, as at @, may be cut with a considerable
slope outwards, as shown in the Figure at a, upon each side. This
sloping of the edge of the stance or foundation is meant to answer
a two-fold purpose, namely—the turf when cut from the ground
with a slope, when laid on in the building of the dyke, corresponds
with its sloping upwards; and the edge of the stance, when
finished in a sloping manner, lasts much longer than it could do
if it were cut perpendicularly. In the same manner the other
side of the stance should be cut or edged, as has been directed
for the first; measuring also the other side eighteen inches from
the centre to the opposite side, making the foundation three feet
wide over all, as seen from a to a. The foundation having been
marked off as has been directed, the operator next proceeds to
measure outwards from the edge of it, as from a to 4, upon each
side, a turf fifteen inches broad at top ; and placing his line to the
same measurements, he edges off with his spade—which should be
an old half-worn one, kept pretty sharp—a line of turf fifteen
inches broad, the whole length of his first line on each side of
the stance; and it must be observed here that, in edging off
these turfs upon each side, the operator must cut them with his
face to the stance of the dyke, in order to make the outer
edges of the turf slope contrary to the inner edges, as shown
in the Figure at b b; consequently the two turfs, when cut and
turned upside down and laid along the side of each other upon
the foundation, will appear thus /—  ~ " \. This
answers a two-fold purpose as the work proceeds—namely, the
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turfs are at once prepared to answer the sloping of the dyke as it
progresses upwards ; and as the turfs, in the case of joining them in
the centre of the building, are much improved by having a por-
tion of earth put between the seams, this can at once be done by
filling up the opening caused by the contrary slopes meeting in
the centre, which opening is at once readily filled from par-
ing the bottoms of the turfs when lying as turned up out of the
earth, and levelling them for another layer of turf coming above
progressively.

The two lines of turf being formed by edging them off with an
old sharp spade, as directed above, a second man follows with what
is termed the flaughter-spade, (see Fig. 17,) with which spade he
cuts the turf line, now formed by the man before him, right across
into convenient lengths—say eighteen inches;
and as he cuts the turf into those lengths, Fio. 17.
proceeding backwards, he by a jerk of the mmmecomio- o
implement turns each turf as it is formed 1B,
with its grass side uppermost. Each turf,
as it thus turned up, is laid hold of by a third
man, who lays it upon its bed in the forming |
of the dyke, &c., always taking care to lay g
the first course of turf three inches within
the outer edge a, on each side, which is meant
to form the margin, in order to support the
dyke the more firmly. When the three work-
men have got the first course of turfs laid on
the stance, they all proceed to have them
properly placed, joined in the seams, levelled,
and made properly firm; and in the same manner they pro-
ceed throughout, one edging off the turfs with a line to an
exact measurement corresponding to the width of the dyke as it
advances ; consequently each succeeding layer of turf, as it is laid
on above another, will be proportionally narrower than the one
under : a second cuts the turf across into convenient lengths, and
heaves them up for his neighbour in order to lay hold of them the
more readily and put them upon their place in the building.
From the Figure representing the turf dyke, it will be observed
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that the same is built from materials taken equally from each
side; and this is necessary in order to the more speedy building of
the whole, as well as taking an equal proportion of the surface
from each side, which will not cause the making of the one field
poorer than the other, as would be the case were the turf taken
all from one side.

The thickness of the turfs must in all cases be determined by
the nature of the soil. If the soil which forms the turf be light -
and sandy, the less of such material that is taken up the better,
as it is extremely apt to moulder down quickly ; therefore, in a
light sandy soil, do not pare the turfs thicker than three inches;
and if the soil be heavy, four or five inches may answer; but as a
general rule in this matter, do not take the turf thicker than you
have plenty of the fibrous roots of the grass in it.

It will be observed from the Figure that the first four layers of
the turf are double—that is to say, two in breadth; and this is
necessary, for the great breadth of those under-turfs would render
the work necessarily difficult were they put on whole. My rule
in this case is to make the under half double turf, and the upper
half single; and in all cases I put on the upper turf with the
grass up.

These dykes are generally made about thirty inches broad at
the bottom, and tapering regularly upon each side to twelve or
fourteen inches at top.

In the erecting of all turf dykes, it is of the greatest importance
to the future welfare of the same as a fence, to build them at the
offset a few inches higher than it is ultimately intended they
shall be; because they in almost all cases subside a few inches
shortly after being put up. This is the more necessary to be
kept in view where the soil or turf of which the fence is built is
of a mossy or soft nature ; and of this I have, indeed, had ample
experience, which makes me desirous of guarding others against
mistakes of the same kind. And in order to make provision
against too much subsiding, I here recommend the following hints :
—Where the natural surface is very rank of grass or weeds of
any sort, cut the same as bare as possible with a scythe previous
to cutting the turf; and in the building of the same, if they are
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damp and spongy, make the dyke at least nine inches higher than
you wish it to be; that is to say, if you wish your turf fence to be
thirty inches ultimately, make it thirty-nine or forty; but if the
turf used be off a moderately firm, loamy soil, three inches may be
quite enough to allow for subsiding. Where it is intended to havea
paling fence upon the top, as is always necessary unless the dyke
be made very high, such a paling should not be put up until the
fence has well subsided, else it would fall considerably under the
paling afterwards.

In all cases of erecting turf dykes, I recommend putting a
paling on the top, (see Fig. 16 at c,) in order to prevent sheep
or cattle of any description from getting over into a planta-
tion or adjoining field. If the fence is placed upon the edge of a
wood, and meant to protect it only, the paling may be put up as
represented in Fig. 16 at d; but if it is put up for the purpose of
dividing two fields, then the paling must be put up as represented
in the same Figure at c.

These palings should be of larch-wood, two bars deep, well
nailed to larch stobs driven into the dyke so deep as to go
through it into the solid ground. These turf dykes can be got
done for one penny per yard; and if we include a two-barred
paling, with five stobs to the rood of eighteen feet, and include
also men’s time in putting it up, with nails, the whole may be got
done for 5d. per yard.

There is another form of turf dyke often to be met with in
high parts of the country, made after the same manner as the
whin-hedge fence, (Fig. 12,) which is an exact representation of the
same thing ; therefore I need not say more upon it here, only
that in general, instead of whins being sown upon the top,
one or two bars of paling are put on the top according to the
height.

‘Where much water prevails upon the ground, and where it is
likely by any sudden run to injure a turf fence of the description
mentioned, an open drain twenty-four inches by fourteen may be
made along the outer edge of the pared ground, as at ¢; and the
earth taken out of it may be thrown in towards the bottom of the
dyke in order to keep that part high and set the water the more
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decidedly into the drain. The building of turf dykes should
always be donein the spring or the early part of summer, in order
that the turfs may be well grown together before winter sets in.
Upon the estate of Arniston we have several miles of turf fences
such as I have described above, and they answer the pur-
pose excellently. Sheep are, indeed, apt to rub them much
away at the bottom; but in order to prevent this, a few stobs
should be driven into the ground upon the sheep walk, to act
as rubbing posts, which will in all cases entice the sheep from -
the fence.

SECTION XI.—THE METHOD OF ERECTING VARIOUS SORTS OF
WOODEN PALINGS.

The variety of designs for wooden palings is endless; and for
me to give, in a work of the present nature, anything like a
description of those termed ornamental palings, would be super-
fluous; therefore in the mean time I shall confine myself to the
description of a few only, and those such as are considered the
most useful for general purposes.

The most generally useful of all wooden palings as a structure
for a fence, is the horizontal, (see Fig. 18 ;) and this is, when well
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put up, a fence by no means void of ornament. The wooden
paling, as shown in the above Figure, consists of strong posts or
stobs, generally about three inches diameter, driven into the
ground at intervals of three and a half feet in the line of fence,
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upon which stobs the bars are nailed horizontally at regular dis-
tances from, and parallel to, each other. As there is no fence
more commonly in use than the above, it will be of importance to
make a few practical observations as to the manner of putting
it up.

Having fixed upon the exact line upon which a wooden paling
is to be erected, ascertain the height that will be necessary for
the purpose in view; and having decided upon this—say a three-
barred paling—then in this case the fence will require to be about
three feet high above ground when finished. Next ascertain if
the ground be of a hard or soft nature in the line of fence to be
erected. If soft, the stobs for the paling will require to be put at
least two feet into the ground, in order to make them properly firm
in their place, and to resist the presure of cattle; if hard, then
eighteen inches in the ground will be sufficient for the depth of
the stobs in the ground. And, for one example, in the present
instance we shall say the ground upon which the paling is to be
erected is hard; consequently, if the height of the paling, three
feet, be added to the necessary depth of the stob into the ground—
namely, eighteen inches—we have four and a half feet as the length
of the stobs required for the fence ; therefore let stobs of that length
be brought forward and laid all along the line of fence, laying
down one stob for every three and a half feet in length of the
fence, which is quite sufficient ; and upon having the stobs laid
down as directed, have the horizontal rails laid down also, begin-
ning at the one end of the fence line, and laying down three bars
together continuously to the other end, observing at the same
time, in laying out the stobs and rails, to keep them a little to one
side of the exact line of fence, in order that the men in working
may not be continually interrupted by them lying in their way;
also observing not to lay the rails down carelessly upon the top
of the stobs, but to have both so distinct that the workmen can
have it in their power to lay hold of either stobs or rails without
them coming in contact with each other. I may here state, that
the general size of stobs used for this purpose is about three inches
diameter, and they may be either round wood, halved, or quartered
as the size of the wood may answer in making them. The best
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sort of wood for stobs, which have to be driven into the ground,
and which are continually exposed to the extremes of both wet-
ness and dryness in the soil, is the larch. As far as my experience
goes in this matter—and I have had much of it—I find that even
oak itself, when driven into the ground as a common stob, will
not last nearly so long as larch of the same age; and I may
further state here, that of all the sorts of wood which I have used as
stobs to a fence, Scotch fir and alder are of the shortest duration;
and next to these, beech. The horizontal rails for paling are
generally made eighteen feet or a rood in length. These are
sometimes made of larch, and sometimes of spruce or Scotch fir.
Larch is out of all question the best for this purpose, and is gene-
rally sawn to the size of three and a half inches by seven-eighths of
an inch. Spruce fir is, in my opinion, the next in quality for
paling rails, Scotch fir being inferior to it for lasting. Both these
are generally cut four inches by one inch.

The stobs and rails being all laid out as directed, the operator
will next provide himself with a garden-line for stretching along the
run of the fence; also a common nail-hammer, or what is termed
No. 3 paling-hammer, with claws for pulling out nails, (zee Fig.
19.) He will also require a bag for holding the
nails, and not have them lying and scattered about,
as many carelessly do; and this bag may be of leather
or of coarse sail-cloth, as may be most conveniently
had; and as there are two sizes of nails used in the
putting up of paling, this bag ought to be divided
into two apartments, by being simply sewed up
the middle. Another important tool in the opera-
tion of fencing is what is commonly termed the
stob mell. Many use merely a block of ash-wood about ten
inches long and six inches in diameter for this purpose, having
of course a handle to it; but a mell of this description never
answers well, nor can a workman do much execution with it:
they ought all to be made of iron, and may be about 12 Ib.
weight. Fig. 20 represents the iron stob-mell which we use at
Arniston, which in the hands of an expert workman is a powerful
implement.

Fie. 19.
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If the ground be very hard, and it be considered difficult
to get the stobs driven into the ground, not only upon
the consideration of the loss of time that would be
occasioned by having the men toiling and beating upon
a stob for some minutes before they could get it the
desired depth into the ground—but upon the consider-
ation also of the waste of the stobs that would be
occasioned, it will be proper and necessary to be
provided with what is termed a borer, (sce Fig. 21.) This
implement consists of a heavy piece of iron, a, which is
pointed, round, and hollow in the centre, in order to
receive the handle 5. This pointed piece of iron—or
shod, as it is termed by the workmen—may be made
about twelve inches long, and about three inches
diameter at the top where the handle is inserted. The
handle should be about four feet long, in order that
the operator may have the more lever power upon it;
and in making a hole for a stob with it, it is forced into 1K
the ground by repeated strokes downwards from the
workman, who holds it by the top, ¢, in his hands, and
is found very powerful in making holes in hard
ground.

These implements, as described, together with the
nails, are all that are necessary for the putting up
of a paling fence; and having described them, we
shall now proceed to show how they are used in the
work.

In commencing to put up the paling, all the mate- e
rials being laid down, first stretch the line along
the run of the intended fence, and pin it down about
two inches to the one side, in order that the stobs may be put
in the exact run intended for them ; and having done this, cut a
piece of wood the exact length that you wish the height of
your stobs to be above ground when driven inj; then, if the
ground be hard, take the borer and make a hole with it for
the first stob; which being done, send the stob down by the mell
to the desired depth, measuring the proper height of it above with

FiG. 20.
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the stick ; or, which may be more handy, the height may be
marked upon the handle of your mell and applied at once to the
atob. If your rails are of unequal lengths, next proceed to lay a
single bar along upon the ground by the side of your line, allowing
an overlap of about five inches at each joining ; and having this
done, proceed first to put in a stob at the joinings of the rails,
without regard to exact distances in this case. Upon having
a stob driven into the ground at each joining of the rails, next
proceed to put in the stobs between these, to as nearly three and
a half feet as the spaces will permit; and after you have the stobs
driven in regularly as far as your line is stretched, look over them
and see that they are regular both on the top level and in a line
upon the side view ; and this can be readily done by beating down
one where too high, or beating with the mell to a side any that
may be a little out of the line. And having the stobs all properly
in, and in proper state, let two men take hold of a rail and place
it along the top, forming the upper bar, (see Fig. 18, a a) and
observe to have the end of the rail commencing upon the first stob
nearly flush with the perpendicular of the same; that is to say,
merely covering the breadth of the stob, as seen at a upon the left
hand side of the Figure; and the man upon the other end of the
rail will observe to have it about two inches over the breadth of
the stob upon which he nails it, as shown at a upon the right-hand
side of the Figure; and this in order to form a splice or joining to
secure strength in the part; and in this state let the first bar at
top be nailed on, observing to keep it rather under the top of the
stobs, as shown in the Figure. Upon lifting the second bar, which
should be a continuation of the upper one, let the man who is
hindmost keep his end of the bar about two inches behind the
stob upon which his neighbour nailed his last joint, as represented
at bin the Figure; and in this manner the two men will go on with
the putting on of the top bar the whole length of the line of stobs
put in, and in the same manner return with the second bar, which
should be about nine or ten inches under the upper or first one.
In putting on the second and third bars, it is not so necessary to
bave the joints of these made upon the stobs as directed for the
upper bar: they may be joined in the middle, or where it may



78 METHOD OF ERECTING

chance to happen, according to different lengths of the rails;
because the two under bars are not likely to require to have so
much strength as the upper one, which is always pressed upon by
cattle, &c. The second bar being nailed on, the third or under
one should be put on about seven inches under it; and the reason of
thus making the bars closer as they come down upon the stobs, is
the more readily to keep back sheep or lambs, those spaces being
most on a level with their bodies.

In the same manner the whole of the length of the fence is put
up, one line-length after another ; and in this manner two active
expert men will put up twenty-five or thirty roods in one day,
where the soil is moderately easy.

The cost of erecting a three-barred paling may be calculated
thus :—

s d.
To 3 roods of rails, at 7d. per rood, . . . 19
To 6 stobs, 4} feet, at 2d. each, . . . 010
To 20 nails, at 74d. per 100, . . . . 0 13}
To men's time putting up one rood, . . . 0 3%

3 0

In erecting wooden palings, it will not be always found that
three bars will answer every purpose ; for where cattle, sheep, and
lambs are grazing, four bars will often be found<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>