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AND REMARKS. 1X

Devoted to the study of Nature, and attending
at all times more to her Laws than the Rules of Art,
I make no pretensions to the merit of a polished
style of writing; and if to any it should appear
that I have indulged in harsh expressions, or in
too much freedom or severity in my Comments on
the labours of others, I trust the zeal arising
from the warm pursuit of a favorite object, and a
strong desire to elicit Truth, are considerations
that will plead my Excuse.

The difficulty of acquiring a knowledge of train-
ing and managing Fruit Trees from Books, has
been remarked and deplored by all the different
writers on the subject, to whom I have thought it
necessary to refer in the course of my work ; wiz.—

Bradley *, Miller, Hitt, Forsyth, Mr. Knight and

* Miller—* And here it may be necessary to make an
apology for adding to the number of books on this subject,
which of late have been very much increased ; so that many
persons have thought it useless to write any more on the
science. * When their works are narrowly examined, it
~will appear that some of the most popular authors have done
little more than changed the language, or artfully transposed
the sense of those who wrote long before them, without taking
the least notice to whom they were indebted for their works.”

Bradley—* As there is no subject of more general use and
advantage than the cultivation of land, and the improvement
of the vegetable world, so there is none which has been
treated of more largely, and fallen under such variety of pens
of all kinds. The public, which is generally so good-natured
en this occasion as to accept and encourage any thing that
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A reference to those authors will shew how
teifling has been the improvement in [orticulture,
since Bradley and Miller, and the reason is ob-
vious : however great the acuteness of their obser-
vations, and ingenious their description of certain
Effects, they do not appear to have had a correct
comprehension of the Cause,

Feeling convinced of this, and of the necessity
of adopting a different course from that pursued by
my predecessors, I have on all occasions reverted to
Nature, and to original and elementary principles
or causes ; and hence, tracing effects by regular
demonstrative experiments, I have been enabled

to deduce and arrange a System of Practice which
has produced the most desirable results.

However, I am not disposed to arrogate au-
thority, nor so self-sufficient as to wish my asser-
tions to be taken for granted, but feel it due to
every person to be allowed a fair opportunity of
forming their own judgment, and of being con-
vinced, by the fair means of explanation and illus-
tration, that their long established practice is in-
sufficient, before they are required (o give it up in
favor of a new mode.

With this view I have adopted the plan of
a Commentary en the different Authors 1 have
thought it necessary to refer to, and where their
observations and opinions could be compressed in
my own language, without the possibility of mis-
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correctly ascertained and demonstrated, and by
clear Explanation and Elucidation are reduced to
Scientific Principles or Rules, a correct knowledge
is readily conveyed by writing; therefore, al-
though occasional disappointments have occurred,
when expecting to derive correct information
from DBooks, we must not turn from them alto-
gether; this will be placing an effectual bar, not
only to the immediate diffusion, but to the farther
progress of knowledge.

There are indeed many instances where an au-
thor has been nappy in a discovery, and successful
in forming and deseribing its Theory, and applying
it to practice to a certain extent, but puarsuing it
beyond the point of its correct application, has
bewiidered and confused his subject; and when
this is the case, a person taking up sach a Book,
intending to pursue it as a study, and to profit by
the Rules of Practice there laid down, finding him-
gself disappointed in many of the results of his -
application, naturally concludes that the work is
inadequate to his purpose, and he throws it aside.

Thus Eradley discovered and gave a clear de-
scription of the nature and effect of the sexual
system of plants, correctly stating that the acci-
dental coupling of the blossoms of different plants,
and their consequent interchange of Farina, pro-
duces variety in the seeds or their produce; and

that repeatedly propagating from the seeds, gives






























ON THE ROOTS OF PLANTS. 7

wide and deep, and getting beyond the general
influence of the sun and air, collect their food
or sap from a source ill adapted to fructification ;
and consequently such trees are generally found
to be of a cold, aqueous and unprolific nature,
On the contrary, when a soil 1s light, porous
and shallow, the Roots, meeting no obstruction,
divide and form a great number of fibrils, which
ranging horizontally, and being more exposed to
the effect of the sun and air, incline a tree more
to become fructiferous, than to an increase of
wood or an extension of branches. And in such
a situation, the greatest supply of food being ap-

propriated to the production of fruit, the tree
grows but little in size.

It is remarked by Hitt on this part of the sub-
ject: I have made observations on the produc-
tions of most kinds of soil, and found the most
healthy old Peach and Nectarine Trees growing
on a brown-coloured loam, with a rock about a
foot from the surface of the borders. From this
I conclude, that it will be a good method to lay a
floor of broad stones or planks under the Roots
of Fruit Trees, where there is not a natural rock,
which will prevent the Roots from sinking too
much below the surface; for the tap or down-
right Roots may produce vigorous shoots, yet
they are but seldom well furnished with blossom
buds. When all the Roots of a Tree are near






























ON THE FOOD OF PLANTS.

The Food of Plants has long been an object of
anxious inquiry, and a great variety of conjec-
tures have been formed as to what it consists of]
or in what state it is taken up by the Roots. It
has been an object of research with men of the
greatest talents and learning, and by them the
powers of chemistry have been applied in a variety
of ingenious experiments. The earth as well as

vegetables and animals have been analysed and
variously described, and accurate observations

“have been made and stated, but as yet none have
been able to describe a theory that has obtained
general concurrence, or to establish a clear and
practical rule of ascertaining the quantity and
quality of the Food of Plants furnished by par-
ticular soils, nor the means of giving fertility or
restoring it when exhausted by regulated pro-
vortions.

Although the earth appears capable of afford-
ing and sustaining a spontaneous produce in ve-
getables and fruit, her powers of production or
principles of fertility are found to be limited, and
possessed in different degrees by different por=
tions; and it has been clearly proved that they
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ON THE FOOD OF PLANTS. 19

aquatic race, whether of the rivers or the sea, are
analogous to the water plants, such as water lilies,
water plantains, &c. which live only in the fresh
waters, or the fuci, &c. which are sea or salt water
plants, and not any of these will live out of its
proper element; from whence we may conclude
how improper it would be to plant a water lily on
a dry sandy desert, or an oak at the bottom of the
sea, which would be just as reasonable as if we
propose to feed a dog with hay, or a horse with
fish; however, this rule of nature has been so little
observed, even by some of our greatest planters,
that we can hardly boast of good success in one
- out of five plantations that have been made.”

He also says, ““I shall beg leave to remark,
that as the several land animals have their respec-
tive diets, so have the Terrene Plants their several
soils from whence they derive their nourishment,
as some animals feed on flesh, others on fish, &c.
so do Plants love, some clay, others loam, sand
or gravel ; nor is this all we ought to observe, we
must consider likewise how beneficial to every
Plant is a right exposure, whether in a vale, the
sides or tops of hills, exposed to the south or
north winds, whether inland or near the sea, for
it is a proper exposure that keeps a Plant in
health.” _

Bradley, Hitt and Miller consider the Food of
Plants to be salts, which every species of earth,

c 2






ON THE FOOD OF PLANTS. 21

the position, that no living thing, neither Plant nor
Animal, can grow or live in a state of visible
action, without supplies of matter that has been
alive ; in other words, living Animals and Vege-
tables can only live on dead Animals and dead
Vegetables ; no Plant nor Animal has ever been
known by experience, nor in the nature of things
does it seem reasonable, that they can be nourish-
ed by mere water and pure air, as some persons
have asserted.”

Mr. Kirwan, in an Essay on Manures and the
Food of Plants, as applicable to Agriculture,
takes a very correct and comprehensive view of
his subject.

Sir Humphry Davy also has favoured the
world with a very luminous work on agricultural
chemistry.

Both those eminent chemists have minutely
considered the nature of Manures and the Food of
Plants, and, no doubt, have explained their opi-
nions and detailed their experiments with great
clearness and perspicuity. |

Were it not impossible for me, in a work like
this, to convey an adequate idea of the informa-
tion contained in either of those works, it would
be imprudent and presumptuous to attempt it;
but as I could not claim the merit of having done
my best to elucidate my subject, without a re=
ference to those splendid authorities, and finding
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discovered in late times, it has been ascertained
that all the varieties of material substances may
be resolved into a comparatively small number of
bodies, which, as they are not capable of being de-
compounded, are considered, in the present state of
chemical knowledge, as elements. The Bodies
incapable of decomposition, at present known, are
forty-seven ; of these, thirty-eight are metals, six
are inflammable bodies, and three substances which
unite with metals and inflammable bodies,and form
with them acids, alkalies, earths, or other ana-
logous compounds. The chemical composition
of Plants has, within the last ten years, been elu-
cidated by the experiments of a number of chemi-
cal philosophers, both in this and other countries,
and it forms a beautiful part of general chemistry,
if the organs of Plants be submitted to chemical
analysis; it is found that their almost infinite di-
versity of form, depends vpon different arrange-
ments and combinations of a very few of the ele-
ments, seldom more thanseven or eight belong
to them, and three constitute the greatest part of
their organized matter.

“ All the varieties of substances found in Plants
are produced from the sap, and the sap of Plants
is derived from water or from the fluids in the soil,
and itis altered by or combined with principles
derived from the atmosphere,

#“ Soils in all cases consist of a mixture of dif-
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some traces of marine acid, and gvpsum. On the
other hand if vegetables be analyzed they will be
found to contain a large portion of water and
charcoal, also of fat and essential oils, resins,
gums, and vegetable acids, all which are reduci-
ble to water, pure air, inflammable air and char-
coal ; a small portion of fixed alkaliis also found,
some neutral salts, most commonly Epsom, tartar
vitriolate, common salts and salt of sylvius.”

So far things are merely reduced to compounds,
and the opinions of these great men accord ; but
Sir Humphry farther says, * If any fresh vege-
table matter which contains sugar, mucilage, starch,

or other of the vegetable compounds soluble in
water, be moistened and exposed to air, at a

temperature of from 50 to 80, oxygene will soon
be absorbed and carbonic acid formed, heat will
be produced, and elastic fluids, principally car-
bonic acid, gaseous oxyde of carbon, and hydro-
carbonate will be evolved, a dark coloured liquid
of a slight sour, or bitter taste, will likewise be
formed ; and ifthe process be suffered to continue
for a time sufficiently long, nothing solid will re~

main except earthy and saline matter, coloured
black by charcoal.

¢ Animal matters are in general more liable to
decompose than vegetable substances, oxygene is
absorbed, and carbonic acid and ammonia formed.
In the process of their putrefaction they produce
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ing vegetables, and the soils inwhich they grow, are
water, coal, different earths and salts: these there-
fore are the true Food of Vegetables; to them we
should also add, fixed air, though by reason of its
decomposition it may not be distinctly found in
them, or at least not distinguishable from that
newly formed during their decomposition,”

Sir Humphry adds, “ Vegetable and animal
substances deposited in the soil, as shewn by uni-
versal experience, are consumed during the
process of vegetation, and they can only nourish
the Plant by affording solid matter capable of
being dissolved by the fluids in the leaves of vege-
tables ; but such parts of them as are rendered
gaseous and that pass into the atmosphere, must
possess a comparative small effect, for gases soon
become diffused through the mass of the sur-
rounding air. '

““'The great object in the application of ma-
nures should be to make it afford as much soluble
matter as possible to the Roots of the Plant, and
that in a slow and gradual manner, so that it may
be entirely consumed in forming its sap and or-
ganized parts.”

So far the component parts of the Food of
Plants seem to be generally understood and ad-
mitted; and on the medium of its application and
consumption, Kirwan observes, “ The jagency of
water 1n the process of vegetation, has not till of






ON THE FOOD OF PLANTS. 29

the leaves of Plants exposed to the sun produced
pure air. Now water has of late been proved to
eontain about 87 per cent. of pure air, the re-
mainder being inflammable air ;- WATER 1s THEN
DECOMPOSED BY THE ASSISTANCE OF LIGHT
WITHIN THE VEGETABLE, ITS INFLAMMABLE
PART IS EMPLOYED IN THE FORMATION OF
©ILS, RESINS, GUMS, &C. ITS PURE AIR IS
PARTLY APPLIED TO THE PRODUCTION OF
VEGETABLE ACIDS; AND PARTLY EXPELLED AS
EXCREMENT.”

This last Theory will be found to harmonize
with every practical observation, and must form
the groundwork of every system of Horticulture,
arranged on demonstrative principles that can be
expected to be supported with success.

Kirwan further states, ““ To Mr. Hazenfraz we
owe the discovery, that coal is an essential ingre-
dient in the food of all vegetables; though hi-
herto little attended to, it appears to be one of the
primeval principles, as ancient as the present
constitution of our globe, for it is found in
fixed air, of which it constitutes above one fourth
part, and fixed air exists in lime stones and
other substances which date from the first origin
of things.

“ Coal not only forms the residuum of all ve-
getable substances that have undergone a slow
and smothered combustion, that is, to which the
free access of air has been prevented, but also of
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Sir Humphry Davy also says, “ Mucilaginous,
gelatinous, saccharine, oily and extractive fiuids,
and solution of carbonic acid in water, are sub-
stances that in their unchanged states contain
almost all the principles necessary for the life of
plants; but there are few cases in which they can
be applied as manures in their pure forms, and
vegetable manures in general contain a great
excess of fibrous and insoluble matter, which
must undergo chemical changes before they be-
come the Food of Plants.”

On earths Kirwan says, “ The next most im-
portant ingredient to the nourishment of plants is
earth, and of the different earths the calcareous
seems the most necessary, as it is contained in rain
water, and absolutely speaking many plants may
grow without imbibing any other. M. Ruckert
is persuaded that earth and water, in proper
proportions, form the sole nutriment of plants,
But M. Giobert has clearly shewn thecontrary ; for
having mixed pure earth of alum, silex, calcareous
earth and magnesia in various proportions, and
moistened them with water, he found that no
grain would grow in them, but when they were
moistened with water from a dunghill, corn grew in
them prosperously—hence the necessity of the
carbonaceous principle is apparent.”

He also says, “ Earths cannot enter into
plants but in a state of solution, or at least only

D
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after a certain time is destroyed, and a certain
quantity of oxygene is found in its place; 1f new
quantities of carbonic acid gas be supplied, the
same result occurs, so that the carbon is added to
plants, from the air, by the process of vegetation
in sunshine, and oxygene is added to the atmo-
sphere.” He adds, * This circumstance is proved
by a number of experiments made by Drs. Priestly,
Ingenhouzand Woodhouse, and M. T. de Saussure,
many of which I have repeated with similar re-
sults. The absorption of carbonic acid gas, and
the production of oxygene, are performed by the
leaf. And leaves recently separated from the
tree, effect the change, when confined in portions
of air containing carbonic acid, and absorb car-
bonic acid and produce oxygene, even when
immersed in water holding carbonic acid in
solution.” :

The opinion that fixed air is consumed by
plants, seems to be unanimous, and to those who
believe in the doctrine of the circulation of the
sap, it may appear necessary to support their
theory, that the carbonic acid should be absorbed
by the leaves. But Kirwan’s observations do not
lead us to conclude that it is at all necessary that
the leaves should possess such powers, and I shall
hereafter endeavour more clearly to shew that this
15 the fact, when treating of the leaves of plants.
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tables or animals. I shall therefore take the
liberty, in the arrangement of my system, to con-
sider the earths as elementary principles.

Oxygene is the vital air of life, the principle of
~ combustion, and the vebicle of heat, the pure air of
Kirwan.

Hydrogene is the basis of inflammable air, and
is the lightest of all ponderable things, the inflam-
mable air of Kirwan,

Nitrogene, or azote, is the opposite of oxygene,
and is incapable of supporting combustion and
animal life.

Carbon is the basis of common charcoal, divested
of all its impurities.

Atmospheric air is compounded of the two dif-
ferent permanent substances, oxygene and nitro-
gene, in certain proportions, rendered aerial by the
expansive power of heat.

Water is.composed or formed of hydrogene and
oxygene in certain proportions, and in its common
state, always holds a portion of earth in a state of
solution, and generally of carbon also.

Viegetable substances are reducible to oxygene,
nitrogene, carbon and earth.

Animal substances are reducible to oxygene,
hydrogene, nitrogene, carbon and earth;

With these elementary principles in. view, trac-
ing the composition and decomposition of ani-
mals and vegetables, it will clearly appear, that
matter, in.the general composition and, continua-
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pass throngh, animal and vegetable substances,
which are always scattered over the surface or
contained in the soil, before it can come within
reach of the roots, it dissolves and carries with it
the carbonaceous and earthy matter.

Plants possess the power of decomposing water,
and in the composition of their own various sub-
stances, of retaining and applying the carbon,
hydrogene and earth, and a portion of oxygene,
and at the same time of emitting the superfluous
oxygene as excrementitious,

Animals by respiration, decompose the atmo-
spheric air, retaining the oxygene, and emitting the
nitrogene.

Animals and vegetables, when deprived of life
and left to spontaneous decay, are decomposed by
fermentation, and by this process, carbon and earth
are deposited, and oxygene, which is increased by
absorption or attraction, is disposed of, by part
forming carbonic oxyde, and part carbonic acid
gas; the hydrogene and nitrogene are emitted as
simple gas, or united as ammonia.

Carbonic acid gas, or fixed air, is formed by a
certain portion of carbon being dissolved and held
in solution or combination by oxygene, and is
more ponderous than atmospheric air.

These elements, being thus separated, are again
combined by the various processes of nature.

- By the combustion of electricity, the oxygen
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be reduced to the same state, as when capable of
uniting with oxygene to form carbonic acid gas,
before it can be held in solution by water, and
consumed and appropriated by plants.

Every observation proves that a superabun-
dance of oxygene is detrimental to plants; it is
also certain, that the formation and omission of
carbonic acid gas, either by the soil or the plant,
reduces its prolificacy.

The most fertilizing manures, are found to be
such as are produced from the decomposition of
animal and vegetable matter, by such processes as
oppose or prevent the formation of carbonic acid
gas.

Without an excess of water in a continued
state, carbon stops short of that degree of 0xy-
genation, which is essential to form it into an acid,
and is then said to be converted into carbonic
oxyde, and this appears to me to be the state in
which it is most convertible to the Food of Plants;
hence we find, that stagnant water is detrimental
to Plants.

Unless the soil be previously charged with a suf-
ficient quantity of alkali or acid, to neutralize each
other, or be so subdivided, by the intervention of
the siliceous and calcareous earths, as to oppose
concentration, the addition of either, makes a soil
sterile, and detrimental to vegetation.
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A soil that, by exposure to the sun and air, or
the operation of fire, or by being composed of the
calcareous, siliceous and argilaceous earths in due
proportion, is so constituted as to modify the
decomposition of vegetable and animal products,
by passing off superfluous water, and preventing
the formation and escape of carbon, as carbonic
acid gas, and carburetted hydrogene gas, produces
and sustains the most healthy Plants, and renders
them most prolific in seeds and fruits.

- In addition to the foregoing comments it may
be remarked, that Jethro Tull, in his treatise on
Horse Hoeing, published in1733, advanced the opi-

nion, that minute earthy particlessupplied the whole
nourishment of the vegetable world, that air and

water, were chiefly useful in producing these par-
ticles from the land, and that manures acted in no
other way, than by ameliorating the texture of the
soil..

And Van Helmont, in 1610, believed that he had
proved, by decisive experiments, that all the pro-
ducts of vegetables were capable of being gene-
rated by water.

It is demonstrable that an immense quantity of
waler is raised from the earth by evaporation ; and
in conformity with this, and the opinion that nou-
rishment is absorbed and furnished by the ieaves
of Plants, and from them conveyed through the
system, it is remarked by an eminent agriculturist
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perfect and uniform will be the ascent and descent
of the moisture ; and the more minutely divided
and disseminated, the carbonaceous or grand prin-
ciple of fertility, the more readily dissolved and
incorporated will it be with the water, and the
more perfectly prepared and brought within reach
of the Roots of Plants.

It may further be observed, that upon those
principles rest the beneficial results of the agri-
cultural processes of draining, irrigation, calca-
reous dressings, keeping the surface clear from
weeds, and properly exposing it to the action of
the sun, the air, &c.

From the preceding observations we must also
conclude, that not only the composition of the
bed or couch, requires particular attention, but
that the nature of the substrata on which it rests,
is of very material importance: if this be so con-
stituted and formed, as to retain the superfluous
water, and occasion 1t to stagnate about the roots,
it will produce sterility, disease and death; and if
it be too open and dry, it will, by permitting the
water to drain off too rapidly, and by its incapa-
city to retain it, rob the soil of its carbonaceous
principle, and render it sterile.

No doubt that with vegetables as with animals,
the quantity and quality of food, and the protec-
tion and support afforded, determine their capa-
city and produce; therefore in the course of












ITS RISE AND CIRCULATION. 57

veins, lying between the wood and the inner bark,
leaving, as it passeth by, such parts of the juices
as the texture of the bark will receive and require
for its support.”

Miller says, “ The notion of the circulation
was entertained by several authors much about
the same time, without any communication one
to another, particularly M. Major, a physician at
Hamburgh, M. Peracelt, Mariotte and Mal-
pighi ; it has met however with some considerable
opposers, particularly the excellent M. Doddart,
who could never be reconciled to it.”

““ M. Doddart, instead of the same juices going
and returning, contends for two several juices,
the one imbibed from the soil, digested in the
root, and from thence transmitted to the ex-
tremes of the branches for the nourishment of the
Plant ; the other received from the moisture of
the air, entering in at the extremes of the branches,
so that the ascending and descending juices are
not the same.” And he further says, “ In oppo-
sition to the notion of circulation of Sap in Trees
like to that In animal bodies, the Reverend
Mr. Hales, in his Vegetable Statics, presents us
with various experiments.

" Forsyth is evidently an advocate for the circula-
tion of Sap; he says, “ The Sap will always find
its way first to the extremity of the shoots, and
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it passes through the various parts of the Tree,
and the two parts are joined, like two metals,
such as iron and steel, by welding, and like
them, although adhering together as one, retain
each their peculiar properties. If a graft or a
bud of a coarse-grained spungy wood, be engrafted
on a fine close-grained stock, and both have
grown on one stem or trunk, supporting a head
for any length of time, even for a century, each
will retain their original and peculiar properties,
as well as habits, in the wood ; and the junction
1s always visible, the graft generally projecting to
a larger size than the stock, immediately at the
point of junction, which may be seen in most old
orchards. And if any number of grafts of dif-
ferent sorts be placed one above another, each
will receive its proportion of Sap, and appropriate
the same to its own peculiar nature.

If the Sap is passed through the body of the
Tree to its leaves, and there prepared and returned
back, the part which is uppermost, and producing
one variety of wood and fruit, must possess the
power of preparing the fluids, for the production
of every other sort below it, unless the Sap be
supposed to pass up, and return in the same
state, which amounts to a superfluity of motion,
and an excess of exertion, seldom found in
nature.

This subject has always been one of contro-
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the same tree another bearing twig of the same
length, with twelve leaves, no apples on it, and
marked the quantity it imbibed in the same three
days.

““ That about the same time he set in a phial
of water a short stem of the same tree, with two
large apples on it, without leaves, and marked the
quantity it imbibed.

“ And says, that in this experiment the apples
and leaves imbibed four-fifths of an ounce, the
leaves alone about three-fifths, but the two large
apples imbibed and perspired about one-third
part so much as the twelve leaves; then the one
apple imbibed but one-sixth part of what was
imbibed by the twelve leaves, therefore two leaves
imbibe and perspire as much as one apple;
whence their perspirations seem to be propor-
tional to their surfaces, the surfaces of the apples
being nearly equal to the sum of their upper and
under surfaces of the two leaves.

“ Whence it is probable, that the use of these
leaves (which are placed just where the fruit
joins the tree) is to bring nourishment to the
fruit.

“ And accordingly he observes, that the leaves
next adjoining to the blossoms are in the spring
very much expanded, when the other leaves on
barren shoots are but beginning to shoot, and
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the fruit, in which case it will not come te
maturity.

Some of our modern philosophers have gone
so far as to suppose they have discovered that
the leaves are a kind of laboratory, wherein the
whole sap of the tree is received, and being there
divided, separated and concocted, and in every
respect prepared for the various purposes of the
plant, is returned back, in its several qualities, by
an appropriate set of vessels; whilst others, with
equal authority, deny that the leaves either con-
tain vessels for perspiration, elaboration, or cir-
culation.

Admitting that a plant receives food to sustain
and extend itself in the various forms required by
nature, and that in this respect it is similar to
animals, may we not suppose, thatas no animal is
known to appropriate the whole of the food it
takes into the stomach to the increase of its per-
manent substance, a considerable portion being
thrown off as excrement, that plants also appro-
priate a part only, and throw off the remainder
as excrementitious ?

And if so, what part appears so likely to be
prepared for this purpose as the leaves of plants?
The food being taken up as a liquid, and duly
applied to the needful purpose, the superfluous
part might be passed off in vapour or gas, or
incorporated with the leaves, and with them
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and study, in that part of the art or science of
Horticulture under our immediate consideration.

As to the observations of Mr. Knight in the
paper before quoted, ““ on the influence of gravita-
tion on the descending sap of trees,” I must con-
fess, I cannot see how they can practically apply.
And the only attempts at illustration, I have seen
made by others, appears to me to be completely
fallacious. -

Sir Humphry Davy, in alluding to Mr. Knight’s
theory, observes, *“ By making trees espaliers, the
force of gravity is particularly directed towards
the lateral parts of the branches, and more sap
determined towards the fruit buds; and hence
they are more likely to bear when in a horizontal,
than when in a vertical position.”

And in Nicholson’s Journal, Supplement to
1812, is a paper by Mr. John Maher, F. H.S.
wherein, after detailing an experiment of bending
down the branches of some apple trees, by affixing
balls of clay at the points, he says—

“The sap being thus directed from its natural
mode of ascending and descending, every bud
almost became a blossom bud.”

As by these authors, gravitation is supposed to
accelerate and increase the descending sap only,
they of course cannot consider the ascending and
descending sap, to be the same in its nature or
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the fruit, can be facilitated and increased by gra-
vitation, when the position is changed from their
natural descending to that of ascending ?

Mr. Maher also says, “ The branches of a
Lombardy Poplar, accidentally left in my master’s
orchard, after being loaded with clay balls, became
as pendulous as those of a weeping willow.” And
to this is annexed the following note of the Secre-
tary of the Horticultural Society of London*,

¢ Our President has shewn, in the Philosophical
Transactions of 1806, the extensive influence of
gravitation upon the motion of the sap of plants,
and his experiments perfectly support this author’s
conclusions.”

Now the only conclusions I can draw from this
is, that the clay balls alone were impelled towards
the earth by gravitation, and their weight forcing
down the pliant branches, and placing the tops of
the branches lower than the base, the flow of
sap was of course changed from ascending to
descending, and the reverse (if there be any cir-
culation). But if the branches had been fixed
with a bit of cord, the effect would have been the
same. What, then, had gravitation to do with
the motion of the sap in this instance ?

If you take a dry stick, and liquify the concrete
sap, by heat or immersion in water, and fix it in

* R. A, Salisbury, Esq. F.R. 5.
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lous growth of the weeping willow? Or this
partial effect of confinement by force, be con-
sidered a proof that the general flow of the sap in
trees is determined by gravitation ?

As I have before remarked, no tree will pro-
duce blossoms or fruit, until it be furnished with a
surface of branches and leaves, proportioned to
the quantity of fluids supplied by the roots; thus
the branches being forced down by the clay balls,
the usual quantity of sap would no longer flow
into them; consequently, the quantity of sap
being lessened, the same effect was produced as
by an enlarged surface, and they were made
fraitful.

It may also be necessary to observe here, that
although bending down, and fixing in a pendulous
position, the young strong branches of an apple
tree, makes them fruitful, the sap will not flow into
them in sufficient quantity to increase their growth,
and to enable them to produce fine fruit, for any
length of time, but will force its way out, through
the most vertical buds, and there appropriate its
strength in the formation of new branches ; there-
fore, to render a tree trained in this manner
‘annually productive, it will be necessary to cut
out the old pendulous branches periodically, and
bring the young branches down in their places.

As a further elucidation of those principles,
I will remark, that if two trees are planted, one in

G
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was taken, it will retain its original functions, and
produce fruit. And if a branch of an engrafted
tree that is growing too much to wood to produce
fruit, be deprived of a due proportion of its
supply of juices, it immediately becomes fruc-
tiferous.

This principle is clearly evinced in transplant-
ing a tree, by which its roots being curtailed, the
supply of sap is lessened.

Also by fastening down a branch from a per-
pendicular to a horizontal position, as in the
espaliers of Sir Humphry Davy, or the experiment
of Mr. Maher ; for in this case, a great part of
the usual supply of sap is prevented entering the
depressed branches, and is driven into the next
buds or branches, that offer out the most vertical
channels, where it is expended in forming new
shoots.

Likewise by depriving the base of a branch of
half or more of its bark, by which, as half of the
vessels will be cut off, the supply of sap will be
lessened. :

And the same by cutting off the roots of a
luxuriant growing tree.

On the principle that the evaporation and
inspissation of a fluid are determined by the extent
of surface exposed to the action of light, heat,
and air, the preparation of the fluids in a plant for
fructification, appear to be governed. Thus, if a

]






OF THE LEAVES OF PLANTS. 81

We may therefore conclude, that as it is the
law of nature that in an open vessel, containing a
liquid, the greater the surface of the liquid ex-
posed, the greater will be the quantity evaporated,
in a given time.

So is it with vegetables, the greater the surface
of leaves and branches exposed to the 'Iight, the
greater the quantity of oxygene expelled.

And consequently the greater the quantity of
fluid disposed of by being digested, appropriated,
or expelled, the greater the quantity raised by
capillary attraction or otherwise.

And the greater the quantity and richer the
quality of fluid or juice supplied, the greater the
quantity of matter furnisired, to be retained and
appropriated by every part of a tree, to its various
purposes of generation, and substantial increase.

The fruit of a plant may be considered as com-
posed of its very essence, and we may trace the
progress of nature to this effect, on the foregoing
principles, more clearly than by the doctrine of
circulation, gravitation, or any other theory that
has hitherto been suggested.

These principles also lead us to a more rational
mode of suppressing or checking the growth of
trees, or of forming dwarfs, and at the same time
- continuing a tree in health and vigour, than is
generally practised.

The usual method of pruning and training is to

G
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and ever fertile in resources, has given them the
power within themselves, to a great extent, of
repairing and retrieving their losses ; and to this
end every plant and every branch is furnished
with more buds, than are required for the imme-
diate formation of branches or blossoms ; so that
if one be destroyed, another may be ready to take
its place, and prevent a waste of time or surface:
thus we find that the efforts of a plant, from the
sced forwards, is to attain and acquire the surface
proportioned by its nature, to the supply of feod
necessary to enable it to fructify and propagate
1ts species; and until it has obtained this required
extent, the juices by which it is sustained flow to
the extremity of the leading branches.

In those trees which grow erect, the sap is always
impelled forward in the most unobstructed and per-
pendicular channel until they attainaheight propor-
tioned to their situation ; it there forms the head in
a shape best calculated to present an uniform
surface to the influence of the sun and air, which
is generally found to be conical or spherical ; and
that this may be effected, whenever a growing
tree is curtailed in 1ts branches, by the removal of
any of them, the sap which those would otherwise
have required, is thrown into the remaining buds,
in addition to what would have been their natural
share; and they are in consequence increased
proportionally in length and bulk, thus furnishing

G 2 '
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He further says, “ This howeser must be always
considered with my doctrine of the circulation of
sap in plants, whereby it appears, that when any
one particle of sap happens by extraordinary heat
to be forwarded in its motion, every part of the
sap contained in the vessels of the same plant
will also be quickened and become more lively,
so that the juices of the whole plant will move
alike in every part, instances of which we find in
the trees planted against my late invented fire-
walls.”

Here is another instance of an author’s indulg-

ing in a fallacious theory : that such asserticns are
groundless, may be seen in most hot-houses or
vineries ; for if a branch of a tree be introduced
‘to the bheat, it will immediately throw out leaves
and shoots in a limited degree, whilst that part of
the plant which is still exposed will remain ap-
parently unaffected.

He also says, “In grafting or budding of stone
fruit, I have observed that such trees as are in-
oculated near the root of the stock, are much
more apt to shoot out unprofitable luxuriant
branches, than those which are budded or grafted
five or six feet from the root. I find the latter to
make fruit-branches in such plenty, that hardly
any barren shoots are found upon them, which
seems to bappen for the same reason I have men-
tioned elsewhere, that too great plenty of nourish-
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tributed to such branches only as are designed to
remain, which will render them strong and more
capable to produce good fruit; whereas if all the
branches are permitted to remain which are pro-
duced, some of the more vigorous will attract the
greatest share of the sap from the tree, whereby
they will become far too luxuriant for producing
fruit, and the greatest part of the other shoots will
be starved, and rendered so weak, as not to be able
to produce any thing else but blossoms and
leaves ; so that it 1s impossible for a person, let him
be ever so well skilled in fruit trees, to reduce them
into any tolerable order by winter pruning only,
if they are wholly neglected in the spring.

‘“ It must be also remarked that peaches, nec-
tarines, apricots, cherries and plums, are always
in the greatest vigour when they are the least
maimed by the knife; for when these trees have
large amputations, they are very subject to gum,
and decay, so that it is certainly the most prudent
method carefully to rub off all useless buds, when
they are first produced, and pinch others where
new shoots are wanted to supply the vacancy of
the wall, by which management trees may be so
ordered as to want but little of the knife in winter
pruning, whichis the surest way to preserve those
trees healthful, and is performed with less trouble
than the common method.”

These observations and ideas are undoubtedly
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they bear, is injurious, though afterwards ser-
viceable; i. e. of the cherry, plum, pear, and apple.

‘I never saw apricots, peaches or nectarines,
bear without cutting ; but the almonds, which
nearest resemble them, bears plentifully, and pro-
duces part of its fruit upon branches made the
year before, and part upon studs proceeding from
branches of two years old; both of them are fur-
nished with buds at their ends, which produce
leaves, and a good shelter to the blossoms and
fruit.

“ It is observable, that this tree bears most
fruit at the ends of its branches, and for this rea-
son the ends of branches ought not to be taken oft,
neither from this tree nor any other nearly like it,
and those are which I have just before mentioned.
But the apricot sometimes produces shoots in the
autumn, from the ends of those shoots made in the
summer ; these latter-made shoots generally die
in the winter, therefore should be taken off at the
next time of pruning.

““ Though I have shewn the ill consequence of
pruning standards before blossoming, except at
the time of planting, yet trees planted against
walls should be pruned in a proper manner, in
order to reduce their branches to a just number;
for were all to be left on, there would be too
many to place against a wall without being too
near each other, or at least than those would be
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and spending sap unnecessarily; for as the strength
of the wood, and the growing of the branches too
near each other, are entirely owing to the winter
cutting, if the branches were then placed hori-
zontally on the wall, there would be no occasion
to cut out too much in the summer, and the sap
which the roots collected from the earth, would
form new branches more fit for the production of
fruit, and in such places where they might con-
tinue; so by this method the trees will bear, and
the walls will be covered, sooner than by any other.

“It may be objected, that leaving the branches
to so great a length, as not being cut at all, will
weaken trees, or in other terms, exhaust the sap
from the roots, but the contrary may be easily
proved.

‘¢ Admit both sides of a tree have at first an equal
number of branches, and let either of the sides be
cut at pleasure, and observe by the buds what
number of shoots may be produced from the re-
maining branches, on that side which is cut short;
then let the whole branches be left on the other
side, in proper places, and the useless buds taken
off till their number on each side be equal, by this
management it may be reasonably expected that
there will be an equal number of new branches
on each side.

“ Now if no more shoots be produced by leav-
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quantity of sap which supported them, might have
supported as much fruit as would have been equal
to them in weight.

¢‘ Besides, I have known by experience that
trees, by this short cutting, are not so apt to bear.

“ At the request of a certain gentleman, I
shortened the branches ofa peach tree on one
side according to the rules laid down by the Lest
authors ; but the other side I nailed to the wall,
without shortening one branch, which is a method
I'bave practised many years. The crop of fruit, as
well as the number of young branches on that
side- of the tree where the shoots were not
shortened, were so greatly preferable to those on
the other, that the gentleman was thoroughly
convinced by this and other instances given him,
that shortening of branches was an ill practice,
both in the peach trees and many others.

“ The fig tree, of some kinds, bears plentifully
upon standards, ‘if their branches be never
shortened ; and I have seen fruit ripen well upon
them in England, where the soil was dry and mixed
with stones, in such places where they were shel-
tered from the winds; but in others, where the fruit
- isexposed, it is commonly beaten off by the winds
before it arrives at maturity, as it always grows
very near the end of the branches, and on no
other part except the present year’s shoots, or the
upper ends of those of the last year; therefore,

H
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these shoots ought not to be ended in the winter ;
and there is no necessity of shortening to procure
young branches, for there is always a sufficient stock
of them rising yearly from the roots, which when
the trees are planted against walls, may be trained
up to succeed others, and if they grow to the top
of the wall, may be taken out close to the ground.”

The clear, simple, and candid observations of
this author, might have been expected to convince
every person, of common understanding, of the
gross impropriety of the general practice of the
nurseryman and the gardener; but it seems to
have effected very litile, if any, improvement.

It is difficult to conceive how things could have
been more unnaturally or ignorantly conducted
in Hitt’s time, than in the present age ; and if such
was the case, how 1s it to be accounted for, that
his book should have effected so little in a field
where so much was to be done?

I can only suppose that the attention of his
readers being caught by the singularity of his
sketches, and finding in the course of a season or
two, the difficulty, if not the total impossibility of
maintaining a tree in such a precise form, upon
the principles laid down, suffered themselves to
be prejudiced against the whole of the work, and
therefore threw it aside.

I must however remark, that in his comparison

of the surface of a standard and a wall tree, and
8
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whether it be an apple, pear, or plum, or cherry
tree, for they all have nearly this shape at the age
aforesaid.

“ Figure 2. is the same, planted against a wall,
and cut in the manner directed by all authors
that I have read on this subject.

“ Figure 3. represents the same tree, with the
shoots it would probably make if it were properly
taken up and planted in a preper soil.

“ Figure 4. is the same, transplanted, as figure 1.
being cut and nailed after the method which I
have practised many years.

“ Figure 5. is the same, with the increase of
branches made the first year after planiing, and
nailed as intended for the winter order.

“ Figure 6. is a tree when grown to the height
of the wall, and the breadth allowed to each tree.
Suppose it to be a pear upon a free stock, as may
be proved by the scale, if by it the space of wall
it covers is measured; for it is the same as is
before allowed for pear trees upon such stocks.

“ Plate 4. represents either a peach, pectarine,
or apricot tree, at different ages.

“ Figure 1. is one taken from the nursery.

“ Figure 2. is the same, cut according to
custom.

“ Figure 3. is the same as figure 2. with the
branches it may be supposed te have made in one

year.
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“ Figure 4. is the same as figure 1. when cut
and nailed after my method.

“ Figure 5. is the same as figure 4. after it has

been planted one year. On one side of this tree
there are all the branches it was suffered to make;
on the other side, it is cut and nailed for the
winter order.

““ As appears, the side A. B. has fewer branches
upon it than there are upon the part A. C.; for
the former has more than one half of its collaterals
taken off, about an inch from the horizontals.

“ My reason for not cutting these collaterals
close to the part they proceed from, is to procure
a greater number of bearers the next year, there
generally being on the lower end one bud, and
sometimes more, which produce shoots after
cutting.

“ At this time of dressing, I think it is better to
leave the bearers about six inches asunder, nailed
in an upright position, with long and narrow
shreds, for broad ones are apt to spoil the beauty
of the fruit, and short ones to pinch the branches.

“The upper ends of branches are the most
certain to produce fruit, and should therefore
never be taken off, if alive; for the upper bud of
every healthy branch always puts out leaves,
which shelters those blossoms nearest them.

- “The side A. C. in the figure last mentioned,
appears stronger than the side A. B. by its having
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produced more strong horizontals, one of which
is placed from K. to I. and fills the first space
betwixt the stems. And when one side of a tree
is much stronger than the other, its stem should
be laid lower, and that side which is weakest
must be raised more upright.

“ The first branches that I chose to take off
from the side A. C. are H. and Y. which were left
for bearers when the tree was planted, and in
figure 4. are marked G. and H. The next that
are (o be examined, are those at L. and M. or any
others that may chance to be near those places ;
for there ought not to be any branches left in
them, but what are of a proper size for bearers.

“ What has been already said relates only to
such trees as have two stems at the time of plant-

ing; and when there is but one stem, it must be
placed against the wall in the same manner as
one of the others; and a new one must be raised
as soon as possible from one of the lowest buds,
which are very apt to shoot strongly when their
stem is planted so much leaning,as A. B. or A. C. ;
and in all other respects it must be managed as in
figures 4. and 5. of this Plate.

‘ Figure 6. is a tree full grown.”

Forsyth's description of plates 1. 7, 8 :(—

Figure 1. represents an old apricot tree, after
the last pruning in summer, in the fourth year
after heading down.






DESCRIPTION OF PLATES, 105

shoots did not grow with equal luxuriance, I de-
pressed the strongest, or gave a greater elevation
to the weakest ; by which means both were made
to acquire and to preserve an equal degree of
vigour,

“ These shoots, receiving the whole sap of the
plants, grew with much luxuriance, and in the
course of tbe summer each attained about the
length of four feet. Many lateral shoots were of
course emitted from the young luxuriant branches,
but these were pinched off at the first or second
leaf, and were in the succeeding winter wholly
destroyed, when the plants, after being pruned,
appeared as represented. (Sce the corner of
Hitt’s Plate 4. where one half of each tree is
sketched, the other half may be supposed to be
the sawne. )

“ This form, I shall here observe, might with
much advantage be given to the trees whiist in the
nursery ; and perhaps itis the only form which can
be given, without subsequent injury to the tree.

« It ig also a form which can be given with very
little trouble or expense to the nurseryman.

‘“ In the succeeding season, as many branches
were suffered to spring from each plant as could
be trained conveniently, without shading each
other, and by selecting the strongest and earliest
buds towards the points of the year-old branches,

and the weakest and latest near their basis, I was



106 DESCRIPTION OF PLATES.

enabled to give to each annual shoot nearly an
equal degree of vigour; and the plants appeared
in the autumn of the second year nearly as ex-
pressed in figure 2. The experienced gardener
will here observe, that I exposed a greater surface
of leaf to the light, without placing any of the
leaves so as to shade others, than can possibly be
done in any other mode of training; and in con-
sequence of this arrangement, the growth of the
trees was so great, that at two years old some of
them were fifteen feet wide, and the young wood
in every part acquired the most perfect maturity.

““ In the winter, the shoots of the last season
were alternately shortened and left their whole
length, and they were then prepared to afford
a most abundant and regular blossom in the suc-
ceeding spring.

“In the autumn of the third year, the trees
were nearly as represented in figure 3. the central
part of each being formed of very fine bearing
wood, and the size and general health of the trees
afford evidence of a more regular distribution of
the sap than I have witnessed in any other mode
of training.

“In the preceding method of treating peach
trees, very little use was made of the knife during
winter ; and I must remark, that the necessity of
winter pruning should generally be avoided, as
much as possible; for by laying in a much larger
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quantity of wood in the summer and autumn than
can be wanted in the succeeding year, the gar-
dener gains no other advantage than that of having
a good choice of fine bearing wood to fill his
walls; and I do not see any advantage in his
having much more than he wants; on the con-
trary, the health of the tree always suffers by
too much use of the knife through successive
seasons.”

I must here take leave to observe, that had
this author stated, that by taking off the strongest
and earliest branches, instead of buds, &ec.
his description would have been consistent with
my observations of the result of such an opera-
tion, although inconsistent with his sketch, and
with his observations on the too frequent use of
the knife.

But if we are to understand that by rubbing off
the buds, he produced an equal distribution of
the sap, I can only say that I never found rubbing
off the buds produce this effect on a branch
fastened horizontally ; for with me, one bud being
removed, the next that was best placed for the
purpose took its supply of sap, and grew propor-
tionally strong. And the sketch, figure 2. repre=
sents this effect; the shoots at the point and at
the base being in the proportion of 4 to 1, which
15, indeed, what I have generally found to be the
result of such an operation. |
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But these figures, of course, canrniot be meant
to represent those very luxuriant trees, which
extended fifteen feet wide in two years; for in
this case, the second year’s shoot from the point
must have been within six inches as long as that
of the first year, which would have formed a very
different figure. And if we calcalate the shoot at
the base of the horizontals to have grown four
times the length of the shoot at the point, (three
feet and a half,) which I have ever found to be
the case when a branch is laid horizontally, and
which is the proportion represented by the figure,
we must consider those trees to have made a most
extraordinary growth. It is, indeed, a circum-
stance very far exceeding any thing that has ever
come within my notice, and it is to be regretted
that the author had not described the soil or other
cause which produced this unusual increase.

Mr. Knight further says, “ But I shall take
this opportunity of offering a few observations on
the proper treatment of luxuriant shoots of the
peach tree, the origin ard office of which, as well
as the right mode of pruning them, are not at all
understood, either by the writers on uardemng of
this country or the continent.”

He also says, “ Now a wall tree, from the ad-
vantageous position of its leaves, relative to the
light, probably generates much more sap, compa-
ratively with the number of its buds, than a
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standard tree of the same size; and when it
attempts to empty its reserved sap in the spring,
the gardener is compelled to destroy (and fre-
quently does so too soon and too abruptly) a
very large portion of the small succulent shoots
emitted, and the aphis too often prevents the
growth of those which remain; the sap in conse-
quence stagnates, and appears often to choak the
passages through the small branches, which in
consequence become incurably unhealthy, and
stinted in their growth; and Nature then finds
means of employing the accumulated sap, (which,
if retained, would generate the morbid exudation
gum,) in the production of luxuriant shoots.

These shoots, our gardeners, from Langley to
Forsyth, have directed to be shortened in sum-

mer, or cut out in the succeeding spring; but
I have found great advantages in leaving them
wholly unshortened, when they have uniformly
produced the finest possible bearing wood for
the succeeding year; and so far is this prac-
tice from having a tendency to render naked
the lower or internal parts of the tree, whence
those branches spring, that the strongest shoots
they afford, universally issue from the buds near
their basis. I have also found that the laterals
that spring from those luxuriant shoots, if stopped
at the first leaf, often afford very strong blossoms
and fine fruit in the succeeding season; when-
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ever, therefore, space can be found to train in
the luxuriant shoot, I think it should rarely or
never be either cut out or shortened; it should,
however, never be trained perpendicularly when
this can be avoided.”

In these remarks Mr. Knight is correct : all the
different authors I have quoted, except Hitt,
direct the strong branches to be cut out or short-
ened; and it is now the general practice, because
(I presume) they found them uniformly pro-
duced from the most vertical buds in the centre of -
the trees; and therefore could not find room to
train them in, but by nailing them upright; and
when this was done, the strongest branches again
formed on the upper ends of these, and soon
grew out of bounds ; and where there was room
to train_them in, they were shortened, in order to
keep the young shoots as near the centre or root
as possible.

After three or four years, I think Mr. Knight
must find it difficult to get room to train in the
luxuriant branches that will rise from the centre
of his trees, unless he trains them perpendicu-
larly ; but which he particularly (and no doubt
correctly) observes, ought not to be done. If
therefore, such shoots are continually produced,
(and which, from the peculiar position of the
branches in his method of training, I think they
must be,) he has no alternative, but must do as
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and with this view, I shall reduce them to the
eight following theorems.

First. The roots of plants are gradually ex-
tended and impelled forward into the earth, and
annually collect, absorb, and dispense an in-
creased quantity of food, so long as they grow
unobstructed.

Second. Water, holding in solution certain
animal and vegetable matter, constitutes the food
of plants, and a current, change, or circolation of
water in the soil, is necessary to sustain the life

and preserve the health of plants,
‘Third. The food of plants is taken up by the

roots in a state of fluid, and is digested and im-
pelled upwards through the stem, branches, &c. ;
and as it passes, each part of the plant selects and
appropriates the portion adapted to its use, and
the residue, or that which is excrementitious, is
thrown off by the leaves.

Fourth. Whether the supply of food be great
or small, the fluids taken up must fiow, or spread
over a proportionate surface of trunk, branches,
and leaves, and be duly exposed to the action of
light, heat, and air, before a tree can attain a per-
fect fructiferous state.

Fifth. All trees are furnished with many more
buds than they can sustain to form fruit and
branches ; the position of the buds determine
their office, and those formed for wood buds,

T
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those remaining, and they are extended propor-
tionally.

The first principle, viz. the roots of plants are
gradually extended and impelled forward into the
earth, and annually collect, absorb, and dispense
an increased quantity of food, so long as they
grow unobstructed, is acknowledged by all the
different authors here noticed, although none
of them appear to have known how to avail them-~
selves of its proper application.

~ For different causes, it has been found desirable
to suppress the luxuriant growth of trees, or to
confine them within a limited space ; and to effect
this, the practise of all is to curtail and cut back,
or prune, the head or surface of branches.

Although by these means, branches may be made
to grow where wanted, and by cutting out what
are called superfluous, or those which are pro-
duced beyond what can be disposed of ‘at pro-
per distances, an appearance of due proportion
may be exhibited during the winter ; the increased
quantity of sap, furnished by the roots the follow-
ing summer, will again obtrude itself in branches,
still more luxuriant and numerous; and although
a due distribution of light, and exposure to the
sun and air, may be made by again cutting these
out, this is evidently a robbery, or waste of food
and sap, instead of an equal distribution of the

I 2
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fully sustained by general observation and prac-
tice ; but its operation has been frequently mis-
understood, and imperfectly described.

It is obvious that in planting trees, with a view
to a profitable return, the bed must be adapted to
the peculiar nature of the tree, as to whether it
requires a cold and retentive, or a light and dry
soil.

It has been remarked by the most experienced
gardeners, that the most healthy trees, and
those producing the greatest quantity and finest
quality of fruit, are found growing in a shallow,
light soil, on a lime-stone rock.

Whether this is occasioned by the influence of
the sun and air on the roots, or whether the food
collected in this situation possesses the peculiar
quality of producing this effect, is not easily de-
monstrable ; but as in either case it must depend
upon the same state of things, this is of little im-
portance.

When the soil is open, and the food near the
surface, it is readily brought in contact with water,
and equally distributed among the roots, which
then naturally divide, become fibrous, and run
parallel with the surface, so that both the roots
and the food are alike within the influence of the
sun and the air.

It has been before ohserved, that the food of
plants is water, holding in solution the produce of
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stances, the food being confined in a narrow
space, is soon exhausted ; but this depends upon
the subtrata, and such deficiencies are easily
remedied. Dung thrown on the surface of a
shallow soil, will, as it undergoes the needful
change, and is prepared for food, be readily con-
veyed to the roots by water, which is easily sup-
plied.

On the other hand, it has been truly said, that
trees which are luxuriant, whether occasioned by
the roots running deep, by a large portion of rich
mould or dung placed immediately in contact with
them, or by a superfluity of moisture, are not only
not fruitful, but frequently diseased, so that the
strong luxuriant shoots, which are formed in sum-
mer, become cankered and die in the winter.

And further, when the roots run deep, they are
not affected by the sun and air in the same equal
degree, nor so early at the changes of the seasons,
as the branches, consequently the sap in the trunk
and branches being put in meotion in the spring,
before that of the roots, it is soon exhausted, and
the blossoms are weak; but immediately upon
or after the setting of the fruit, the sun affecting
the roots, sap is furnished in superabundance, and
the blossoms or fruit are cast off.

The third theorem, wiz. the food of plants is
taken up by the roots in a state of fluid, and is
digested and impelled upwards through the stem,
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size and shape, and to produce a mellowness of
pulp, all which qualities are desirable, and may be
obtained by permitting the fruit to remain covered
by the leaves until it has acquired its full size or
growth, and then so to dispose the leaves as to
admit the full force of the sun, which may gene-
rally be done without taking them off.

The fourth, fifth, and sixth principles are—

Fourth. Whether the supply of food be great
or small, the fluids taken up must flow or spread
over a proportionate surface of trunk, branches.
and leaves, and be duly exposed to the action of
light, heat, and air, before a tree can attain a per-
~ fect fructiferous state.

- Fifth. All trees are furnished with many more
buds than they can sustain to form fruit and
branches; the position of the buds determining
their office, and those formed for wood buds oc-
cupy the most eligible situation for extending the
branches ; the others form fruit buds, or lay dor-
mant until wanted to supply the casual loss of any
wood buds above them.

Sixth, The loss of any part of the buds or
young branches of a tree, (provided its constitu-
tion be not injured or destroyed) will not
retard the action of the roots, but the same supply
of food wiil be taken up and appropriated to the
restoration of the leaves and branches lost.

The existence of these laws or principles must
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main their full length, and the whole of the sap
furnished by the roots will be thus appropriated to
an increase of the surface of the tree, which
being in due conformity with the laws of Nature,
. will bring it to a fructiferous state at a much
earlier period, than when cut back and short-
ened.

Branches cannot well be too luxuriant, if grow=
ing in a proper place and position; for although
these may not bear fruit, they will produce the
branches that bear the finest fruit, and by furnish-
ing a larger surface in less time, will produce fruit
in less time than weak ones.

A great variety of methods are resorted to, to
lessen the supply of sap in particular parts of a
tree to induce fructification; but how can it be
expected, that a part of a tree forced into a fruc-
tiferous state prematurely, by a partial starvation,
should produce fruit or seed equal to that of a tree
in its full natoral vigour, with all its functions
complete, and appropriating the whole of a liberal
and generous supply, to one of the grand pur-
poses for which it was created—the propagation
of its species ?

It may be said, that by Forsyth’s and Knight's
methods, the branches that are early fastened in
a horizontal position are not weak ; but although
they may not be at the time comparatively weak,
being young branches, and fixed soearlyin this posi-
tion, the sap will inevitably form fresh channels, and
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Seventh. In all erect growing trees placed in
an open situation, and where the light falls
equally, the flow of sap 1s vertical, and the
strongest or leading branches will form in this
position, until the stem or trunk acquires a certain
age or elevation, which is determined by the solil,
situation, and nature of the tree; but in places
where the light is obstructed on any side, the flow
of sap inclines towards the light.

Eighth. Ifa bud formed and placed for a lead-
ing branch be removed, or the vessels connected
with it are contracted and injured, and the usual
passage of the sap obstructed, the wood buds oc-
cupying the next best position will take its supply
and perform its office; and when from any num-
ber of wood buds, formed to receive a quantity of
sap, a part be taken away, the share of sap which
that part would otherwise have received, is given
to those remaining, and they are extended pro-
portionally.

These will be found always to determine the
figure of the tree, which is an object of the first
importance, both in its produce and appearance;
but it seems never to have been thought worth
attending to.

Hitt appears to have conceived a more correct
idea of those principles than any other author,
and yet his system has evidently failed, from the
want of a due observance of them in his practice ;

6
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0. 0. Y. M. &c. in figure 5. and H. K. in figure 6.
will, from the same cause, draw too great a portion
of sap, and impoverish the upper parts ; nor will
the branches formed for bearers grow of equal
strength.

This effect must be so clearly evinced in pear
trees, trained as he directs on one stem, as to
render it an obstacle almost insurmountable to the
producing a tree such as his plate represents at
the age of six years.

And in his peach trees trained with two stems,
this principle will operate as powerfully against
his mode of providing fresh bearers by shortening
every alternate one to one bud; the branches
which are not shortened, or the buds near the
stem, will take the principal flow of sap, and
many of the stubs will not shoot at all.

By referring to the sketches of Forsyth and
Knight, as well as Hitt, it will be seen, that they
direct the shoots of one year old to be fixed ina
precise horizontal position, or to be fastened in
that position the first season, by degrees, as they
grow ; and they represent the point bud as form-
ing the strongest shoots, and without this 1t is
clear the trees could not be made to extend in
the manner described by their figures, and to
cover such a space in so short a time ; but the fact
will always prove to be as follows.

Whenever a young luxuriant branch is fixed
7
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years, be impoverished and worn out, as they
cannot be renewed but by amputating the head
of the tree, and commencing anew.

And further, by laying the first branches of a
plant in a horizontal position, the first year, or as
they grow from the bud, they may be prematurely
brought to a fructiferous state, but they cannot
attain strength or length after this; the flow of
sap being, as before observed, in a vertical course,
throws itself out in shoots near the base or stem,
and these being cut out or fixed in the same
horizontal position, the second season, the same
effect is produced the third.

And in every succeeding year as the branches
must be more inclined to the perpendicular, the
sap will flow, and the branches form more towards
the upper end each year; and when near the
centre, the strongest branches will form at the
top, leaving the lower part naked. Hence it will
generally be seen that the lower part of a wall is
covered with wood too weak and old to furnish
fine fruit, or a renewal of young wood, while the
middle is either naked or filled with old wood, or
that which is too young and too gross to bear
fruit, and all the finest wood growing at the
top.

Even when a handsome selection of branches
is made, in the manner Mr. Knight recommends,
by cutting out the smallest and the largest, these
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As it is a general custom for those who plant
fruit trees to rely on the nurseryman for the pro-
duction of their plants, it becomes an object of
the greatest importance to enquire, how far their
general practice is adapted to public utility. And
I feel no hesitation in stating, that this business is
conducted upon such imperfect principles, that it
is almost impossible to find one plant in twenty
that is worth transplanting.

It is obvious, that unless the original plan or
foundation be good, a perfect superstructure can-
not be raised.

From the deformity and disorder produced in
the nursery ground, almost all our gardens and
orchards exhibit in their trees a complete con-
trast to the beautiful simplicity and bountiful
produce provided for by Nature.

Before, therefore, any thing like perfection can
be attained by the gardener, a reformation must
take place in the practice of the nurserymen.

The first operations of the nurseryman I will
consider to be the transplanting his stocks for
engrafting and budding, and in performing this,
his only object is, that they grow and produce
some kindly luxuriant branches; but as to how or
where, or In what manner, either these or the
roots may grow, he is perfectly indifferent.

Whether the bud or graft produces one or
more shoots it matters not, the whole are cut off
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the roots of the plant, and over them spread the
other three inches, and cover the whole down
with from nine to twelve inches of the common
soil of the place.

Where it is not found necessary to form an
artificial substratum, it will be sufficient to remove
the soil to the depth of fifteen or eighteen inches,
and there form the stratum of the roots, covering
it down with a foot or nine inches of the common
soil.

This composition or principle, of forming bor-
ders, will prove in every respect conformable to
the nature and supply of the food of plants, and
their consequent growth, as before explained;
and if it be desirable to force the trees to a lux-
urious growth, they may be supplied with manure
in any quantity ; by placing it on the surface of
the border, whence it will be carried within reach of
the roots, in its proper state, water and the injurious
effect of a too great detention of moisture con-
sequent on placing dung in contact with the roots,
be avoided ; and by forming borders shallow, and
placing the roots at a short distance from the sur-
face, trees may be kept fruitful, and within a very
narrow space.
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side of the branch, about half its thickness
through, and an inch in length, and then re-
moving a similar piece of bark and wood from
that part of the stem where the graft is required
to grow, place them together so that the bark
of each may come in contact, and bind them
with matting, &c.; this may be done either in
the spring or at midsummer, and they will unite
by the winter, and the graft may then be severed
and the bandage removed.

In places where branches cannot be obtained
convenient for the purpose of engrafting, buds
may be inserted in the usual manner of inocu-
lation.

If in the course of the spring or summer, any
or all the bearers should be deprived of their fruit
by frost, blight, or other casualties, or are other-
wise injured and rendered useless, they may be
immediately cut back, or taken clean out, so as to
favour the young shoot, that is best placed to fill
the space as a bearer, the following season; and
such shoots being so favoured, by the whole sap
and space being given to them, will be propor-
tionally stronger for succeeding bearers, If the
horizontal itself be rendered weak or imperfect,
beyond the first bearer, this may be cut out, and
the bearer, which will by this be made strong
enough, be brought down in its place.
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the principles before explained, it will be observed,
that the horizontals can only be raised with regu-
larity, one on each side annually ; but as each
one will have the supply of sap which in the other
mode would be divided between two, they will
grow double the length; and as the bearers also
will fill a double space, the horizontals may be
laid at double the distance, which will furnish
wood sufficient to cover a wall of twelve feet high
in five years, the same as the other mode, and
from twenty to twenty-four feet in length.

When the height is under twelve feet, the dis-
tance may be proportionally increased between
the trees.

By elevating or depressing the horizontal
branches, they may be made to extend at all
points, or to throw more strength to the branches
at the base, intended for the young horizontals or
bearers, as may appear needful ; and as all the
bearers will be on the upper side of the horizon-
tals, a clear and regular space will always be
preserved.

As it will be necessary that the horizontals
should be of sufficient length to reach the end, or
fill the space allotted, if they are not of this length
the first autumn, they should not be brought
lower down than to an angle of from 45 to 60
fﬂegrees; and, indeed, unless they are so thick
and strong as likely to be too stubborn to bend,
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particularly direct, that the graft from which the
tree is raised, be inserted with its point or extreme
bud perfect, he commences with a difficulty.

Mr. Knight observes, ¢ Each variety of the
apple tree has its own peculiar form of growth,
and this it will ultimately assume in a considerable
degree, in defiance of the art of the pruner.”

In this observation he is correct, and the same
may be applied to almost every kind of fruit tree,
and it corroborates my opinion, that it is im-
proper to prune or head back a tree at any period,
or for any purpose but to repair injuries,

When trees have been headed back, and have
from three to five branches of nearly the same
strength, it is diffiicult to give one the ascendency
and at the same time to preserve a regular figure ;
but if trees are raised from the point bud, and
they proceed uninjured, or unchecked, by acci-
dent or otherwise, in the manner I have before
explained, the horizontals will naturally form
and range themselves with regularity, immediately
round the extremity of the annual shoot, and will
thus prove to be at the distance, and in the posi-
tion, best adapted to the nature of the tree, and
the soil and situation it grows in.

A tree planted in a rich soil, and well sheltered,
will attain a great height and size, and as it
will require, so it will make shoots of great length,
and the horizontals will form at great distances,
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reclining, or pendulous, to raise itself to a straight
stem, of sufficient height, and to form a handsome
head, may be grafted on a tree already formed
with horizontals in the manner last described.

The best shoots for this grafting, are those short
and strong ones, which have a wood bud at the
extremity, and are generally formed at the ends
of the bearers. |

Figure 2. in plate 3. is given as a representation
of a tree with a head in its fourth year ; it may be
added, that when the elevation or depression of the
first tier of horizontal branches is left to nature,
very little attention or art will be required for their
future regulation, for as the different tiers will
grow parallel with each other, there will be no
danger of crossing or confusion.

Hitt’s explanation of his plate 7. is as follows :

‘ Figure 1 represents a tree whose head is sup-
posed to be only one year old, with all the
branches shortened, but none taken out, which is
the customary way of pruning at the time of
planting, and which causes trees, when they are
old, to have too many strong parts, and to be full
of old wood.

Figure 2 represents a tree with branches two
or three years old, and cut according to the com-
mon method, with all the branches shortened
more than the length of the last year’s shoots,
and no other buds left on them but such as are

\
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or three years, most persons will prefer a reforma-
tion by degrees ; and this is best done by forcing
down the old branches as much within bounds as
- possible.

In doing this, such branches as are too stubborn
may be cut half through, they will then split in
bending, like the plashing in a quick hedge ; this
may be an eye-sore, but it will be only temporary,
as 1t will most likely occasion a strong young
branch to shoot and grow at its base, which may
be trained down upon or across the old branches,
in the same position as a young tree, and as if
the old branches were not there.

The crossing of young branches over the old,
or fastening these down upon them, will occasion
no injury; the old branches being continued
merely to produce fruit, until the young ones
are sufficiently forward, may then be cut out,
and thus a new tree may be raised almost im-
perceptibly.

When old trees are very subject to canker, the
cause will generally be found either in the soil or
subsoil, from its being too retentive of moisture,
or from water stagnating from other causes.

In the first case, therefore, the soil must be
carefully removed from the surface, so as to
uncover the roots to their full length, or as nearly
so as practicable, and then cut off such roots as
appear to run downwards or grow deep; or if












OF OLD WALL TREES, 189
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sap they otherwise would consume to the leading
and bearing branches) forward and increase both
branches and fruit.

When, from the erect position of the stem, the
sap does not flow sufficiently into the horizontal
branches, as in Forsyth’s method of training, with
one stem, nor break out in branches where wanted,
it may in some degree be directed into the desired-
channel, by cutting a notch into the wood just
above it.

When a shoot cannot be produced on such
parts of a naked stem of the peach or apricot
where wanted, one may be obtained by engrafting
by approach; this may also be done in plums,
cherries, pears, and apples, &c.; but when it is
found necessary to cut back large branches, or
to cut up the whole of the head of pear, apple, or
plum trees, if a graft be attached, by inserting it
between the bark and wood, it will be a much
more certain and ready method of forwarding its
re-production and growth in a proper form, than
awaiting and taking the chance of a young shoot
in the natural way.

If trees are found to grow too luxuriantly for
the space allowed them, it will be to little pur-
pose we attempt keeping them within compass,
by cutting back and shortening the branches, as
this in most cases will increase the evil; but if in
the month of November the earth be removed,
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- The Fig Tree when it has attained a surface of
branches proportioned to the soil it occupies, pro-
duces -its fruit at almost every bud which fur-
nishes a leaf, but the fruit on the spring shoets, is
always the largest and finest; the figs however
which grow on the midsummer shoots, when they
can be preserved during the winter, will become
of a very delicious flavour, although small in size,
and these will also ripen long before those on the
spring shoots,

Unlike the vine, the TFig Tree throws its
strongest branches from the most vertical buds;
but, notwithstanding, it always pushes out shoots
from the point buds of horizontal branches, and
although these are short, the buds are close toge-
ther, and generally very fruitful.

The farther the bearers are from the root, the
more certainly productive they are. 1 therefore
prefer training them in the manner of the morello
cherry-tree, which also throws its shoots from the
point buds, and produces fruit on the last year’s
shoots, in the manner represented by figure A. B.
plate 6.; but it will be necessary to keep the
bearers at the full distance of the length of a leaf,
that they may not overshadow the fruit too much,
which will prevent its ripening.

Hitt says, ‘ Fig Trees (as I have experienced)
prosper and bear best when planted in a dry soil,
with a rock near the surface.”

P
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The explanation of his plate 6, and pruning of
a Fig Tree against a wall,

“ This plate shews the shapes of a Fig Tree of
different ages. Figure 1, is either a tree just
planted with three branches left on, or one that
has been planted a year with three buds or more
upon it, which has produced shoots.

“ Figure 2. is a tree a year older than the
first, brought to the shape it appears in, by dis-
placing all other buds but those which produce
the shoots.

“Figure 3. is a tree almost full grown, though it
had the same shapes as the other two figures, when
it was young, and the horizontal parts A. B. and
A. C. were like A. and B. in figure 1.; but had
they been laid horizontally when so short, they
would not have reached near enough the outsides
of the space designed for the whole tree, and as they
would increase but slowly in length after, part of
the wall would have continued a long time bare.

“ As the roots of a Fig Tree are like those of
vines, so must they be planted in the same way,
though pruned differently.

¢“ If the young shoots of a Fig Tree are not
too near each other, they will produce almost
as much fruit as leaves, both from the same
places, but not all of them at the same time ; for
the leaves drop off the trees, when the fruit near
the upper ends of the branches are only like
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small buds. And there are many others appear
the next spring from leaves, where leaves were
shed from in the autumn, that is, at the extremi-
ties of those shoots that are not killed by the
winter’s frosts.

“ These small ones, and those that only appear
in the spring, are the most certain to ripen ; for
those which are pretty large in the autumn are
liable to be killed in the winter ; but if any of
them live, they ripen the earliest the following
summer, and are the best fruit.

* Those which appear the largest at the time
of the trees shedding their leaves, were such as
put out earliest upon the new made shoots, but
few of which ripen in this nation the first year,
except some particular kinds, as the catalogue
mentions, though I don’t doubt but there are
many which do in more southern climates, as in
Barbary, Spain, and Italy, where I am informed
they are in great perfection.

¢ I cannot think it proper to take off the live
end of a branch in the spring, for that part is
most certain to produce ripe fruit; neither do I
approve the ending of young shoots in June,
though it is practised by some people to procure
a great number of branches, but they may be ob-
tained by laying strong ones horizontally ; and
if they are old, make nicks on their upper sides,

P2
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which will cause young ones to come through the
rind. . The spring, or what may be called winter
pruning, I thiuk the properest time for taking out
large branches, which I generally do about the
middle of March, when the weather is dry; then
should all dead fruit be pulled off, and the young
shoots that are left should be chosen with live
ends, if possible; if not, the dead ends must be
taken off, and the branches nailed up, at least
the breadth of a full grown leaf from each other.

“ As in the summer time there will be more
branches put out than can be placed at the dis-
tance from each other required, let them be taken
off at their first appearance, and the others kept
close to the wall in the summer, by nailing them
as they advance in length. This method will
prevent their being injured by the winds, as they
are subject to be, by reason of their large leaves,
If at any time there be more branches put out
from the horizontals than can be nailed upright
at proper distances from each other, let them be
taken off at their first appearance.

*“ As the upright branches advance in height,
take all trom the middle branches that would
intercept them before they reach the top of the
wall, and suffer no collaterals to remain upon
them (at winter pruning) above two inches long.

“ The wood of one year old in the uprights
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ON THE

CURRANT AND GOOSEBERRY.

Currants and Gooseberries, although of in-
ferior consequence to most other garden fruits,
are still of sufficient importance to claim atten-
tion ; and notwithstanding those fruits are grown
on bushes, which may appear to require but little
care or art in their management, their praduce
as much depends on this as other fruits, and is in
every respect as much influenced by the mode of
cultivation, training, pruning, &c.

Currants and Gooseberries are easily raised
from cuttings, which, if planted in the month of
November, will seldom fail to take root, and
form strong plants the following year.

When the plants are intended to grow orna-
mentally round borders, &c. they will have a
more handsome appearance if raised on a single
stem six or eight inches from the ground ; in this
state they are less incommodious to the gardener
in working the berders, &c. round them; and
they are easily raised of this form, by taking off
all the buds the full length of the -cuttings
below, where the branches are desired, previous
to planting.

7
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But if plants are wanted for beds, to be grown
for culinary purposes, the better way is to let
them bush, or throw out their stems under or
close to the ground, as in this state they are less
liable to accident; and when injuries are oc-
casioned, theyare more readily made good.

The general management of Currants and
Gooseberries, or the mode of pruning, &c. com-
monly practised, is opposed to Nature, and mhch
time is lost in bringing them to a productive state.

The disposition of the branches being left to
chance, from the random and promiscuous man-
ner in which they are commonly cut, it is generally
so irregular and confused, as to render it difficult
to reduce them to a proper and uniform shape
without much cutting out; and when this is re-
sorted to, the young shoots often grow so luxu-
riant, as to be much larger than the old branches
that produced them ; and in this state they are
so liable to be broken off by every slight motion
or pressure, as seldom to have enough left at the
winter pruning to form a handsome head. When
properly attended to from their first planting,
by regulating their branches, and placing them in
such positions that they may advance in their
growth without crossing and obstructing each
other, those bushes will seldom require cutting
back ; and their branches being suffered to grow
their full length will not be so liable to accident,
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and will produce more fruit in two or three years
after planting, than they can do in five or six
years, when cut back and stubbed in the usual
manner.

Both currants and gooseberries bear their fruit
on the last year’s shoots, and on short natural
studs or spurs.

The gooseberry will continue to bear on the
same buds or spurs for many years, when the
branches are kept free, and duly exposed; the
only care, therefore, those will require, is, that
the branches are so disposed that they may be
suffered to grow their full length; and this may
always be done by the assistance of a few stakes
to confine the branches the first years of their
growth. The collateral shoots must always be taken
off close to the place from whence they spring,
and this is done with the least trouble and the
best effect by rubbing off the shoots when they
are two or three inches long, perhaps in April or
May.

The same buds which produce currants one
year, do not always produce them the next, par-
ticularly those on the collaterals, as these are often
without leaf or wood buds, for unless there is a
leaf or wood bud on the branch, beyond the fruit,
it will not come to perfection; the mode of
pruning those, must therefore, be something dif-
ferent from gooseberries,
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The first formation of the currant bush must be
regulated much in the same manner as the goose-
berry ; but as the branches grow more erect, they
will require more attention, and be more benefited
by the use of stakes to fix them in a reclining
position, and at sufficient distances from each
other; the collaterals should not be taken off
until about the month of July or August, and then
they should not be rubbed off, like the goose-
berries, but cut, so as to leave a stub or spur of
two or three buds, which buds will not only bear
fruit the next year, but throw out others, which
(when the main branches are kept properly sepa-
rated) will continue to form a close mass of fruit
buds every year.

To make the most of both gooseberry and cur-
rant bushes, and to apply the whole produce of
the roots to the formation of bearing branches
and the finest fruit, and at the same time to keep
them within a narrow compass and secure from
accidental injuries, the most certain method will
be to train them in the manner directed for spiral
espaliers, as shewn in plate 3,

The stakes and tying will be an additional
expense; but the additional produce, both in
quantity and quality of the fruit, will more than
overpay it, and with good profit,
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It will be seen that Bradley, Miller, Hitt, For-
syth, and Knight have bestowed considerable
attention on this subject, but evidently without
producing much general benefit.

I am not so vain as to believe that I can give
a just explanation of every obstruction, or describe
the cause of every failure; but I flatter myself by
pursuing the plan on which I grounded my ideas
of training trees, that of resorting to elementary
principles, and adhering to Nature and demon-
strable facts, I shall be able to develope a little of
the mystery at present pending, and by directing
the attention to the different objects, in a divided
and separate point of view, more clearly explain
the means of prevention and cure.

The diseases of trees originate either in the
root, from the soil and situation being ill adapted,
or from some external injury.

The habits and constitution of vegetables, like
animals, are generally determined by their food,
lodging, (or texture of the soil they grow in,)
exposure to the various changes of the atmo-
sphere, and to the injuries of insects and animals;
I shall therefore arrange my observations and
ideas under these four different heads.
~ First, as to food ; having already explained the
nature of this, I shall only further observe, that
the food of plants being taken into the system in
a state of liquid, the regularity of supply must
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depend upon the quantity of water furnished, and
its quality, or the nature of what it holds in
solution. |

None of the fruit trees under our consideration
can endure stagnant water; when placed under
such influence, generally, the roots rot and decay
by degrees, and the branches and trunk become
equally affected ; and when but partially so, or
for a time very wet and then dry, the growth of
the trees vary in the same degree, often throwing
out strong and luxuriant branches during the
spring and summer, which gum, canker, and die
in the winter.

The peach tree, under those circumstances, is
also subject to the disease called mildew, and the-
curled or distorted leaf and branch ; and this will
peculiarly prove to be the case with trees, when
planted against walls, where the dripping of an
extensive roof are thrown in times of rain on their
roots, and which rapidly drains off.

Trees planted in beds or borders formed in the
manner I have directed, and protected against
such drippings, will seldom be found injured by
these diseases,

An uniform supply of water, given from the
¢ urface downwards, will furnish an uniform sup-
¢ 'ly of food, which will produce a healthy and
fi -uitful tree.

It will be seen by the extracts I have made,
$
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that the gum and canker, or morbid exudation,
have given rise to considerable debate among the
learned, and particularly between Messrs. Knight
and Forsyth; the former considering those discases
as the effect of age, which is continued from the
parent through all its offspring, or that it is here-
ditary in particular kinds of fruits ; the latter, as
local disease only.

Both claim the authority of greal; experience in
support of their different hypothesis, and perhaps
both are entitled to the merit of ingenuity, but I
fear both deal a little too much in extremes.

Mr. Forsyth, in asserting that the gum and
canker, whenever visible, may be stopped, and a
cure of the particular part eflected, is certainly
correct; and Mr. Knight, in stating that trees
cannot be reduced to a perfect state by a radical
cure, and that particular trees are liable to this
disease, and subject to its attacks in all situations,
more or less, I believe also correct; the better
plan, therefore, to insure success, will be to look
for a medium, or a course of practice that will
come between the two, and steer clear of both
evils; for this purpose, in the first place, where-
ever circumstances admit, when planting trees,
such sorts should be chosen as appear the least
subject to those diseases, and next, to guard
against those general causes of disease which I
have enumerated, by the methods described.
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And whenever blotches, canker, gum, or the
morbid exudation appear, to cut away all the
affected part to the quick, or sound bark and
wood, and then (as the most simple application)
rub over the wounded part with soot, mixed up
with water like a paste; this will be found
generally efficacious. It will prevent a further
extension of the evil in that part; and if a very
small portion of bark remains sound, the sap will
extend it so as to support the part of the tree
above it, and cover the wound.

Second, as to the bed, couch, or stratum that
forms the lodging for the roots : although I have
explained the general constitution and habit of
the roots, and their influence on the trunk and
branches of trees, it may be necessary further to
describe a few peculiarities.

To sustain a tree healthy and prolific, it will
be necessary that the root, trunk, and branches
should be equally under the influence of the sun
and air, and in a like degree exposed to the
changes of seasons and the weather.

Whenever the roots of trees are doomed to
grow in a soil on which the sun never shines, the
branches seldom ripen, and the fruit will be small,
uncertain in quantity, and of inferior quality.

When the roots are partially exposed;, a tree
often produces a fine bloom, which sometimes set
for fruit, but it seldom arrives at maturity, the
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blossoms often falling off without setting, or the
fruit drops at an early period ; this will also take
place, and from the same cause, when the roots
are planted or run deep, into a retentive or cold
soil, or in such as is dry in the summer, but damp
and wet in the autumn and winter.

Trees planted in beds or borders, formed as I
have before directed, will seldom be liable to
those evils ; and the only effectual remedy for old
trees will be, either to take them up and replant
them in a bed properly formed, or to cut off the
deep growing roots, and improve the soil above,
in the manner I have before described, so as to
encourage horizontal roots; and to prevent an
excess of moisture by drains and shoots to carry
away the drippings, and to improve or rectify the
soil by a dressing of lime, &c.

Third : trees are also subject to injuries and
failures, when partially exposed to extreme
changes in the atmosphere, which affect the trunk
-and branches, but not the root.

Trees that are brought forward by mild weather
in- the spring, and produce their leaves and blos-
soms early, often have them cut off by sharp
frosts, or continued cold winds, and absence of
the sun.

The remedy here must be, such a covering as
will proteet the tree from excessive cold, and
although the means of effecting this in any way
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must be attended with trouble and expense, the
certain preservation of a crop will generally be
found to make ample amends, and particularly
with wall trees, when the following simple mode is
adopted, wiz. let a pole or small post be driven
into the earth, at each extremity of the tree to be
protected, about nine inches from the wall, or
boards may be affixed to the wall, projecting the
same distance, and when firmly fixed, to stand as
high as the tree or wall; then run a cord coarsely
through the top and bottom of some russia mats
or cloths of a length and breadth to cover the
tree, and affix the cord from pole to pole, so that
the mats or cloths may be drawn backward and
forward on the cord, top and bottom, like curtains
on a rod ; this method will require very little time
to cover and uncover trees, and the coverings will
not only be prevented from being blown against
and rubbing the trees, but will also be left in a
situation to run dry, and be preserved from
rotting, without additional trouble.

Fourth, as to diseases occasioned by insects and
local injuries.

It is certain, insects of every description abound
more some years than others, and their coming is
sometimes supposed to be so sudden, as to give
rise to the belief that they are brought by the
winds, which was the opinion of Bradley, Hitt,
and others ; but this is clearly an unfounded idea.
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letting it remain for half an hour to absorb the
moisture; then apply more powder, rubbing it
on gently with the hand, and repeating the ap-
plication of the powder till the whole plaster be-
comes a dry smooth surface. All trees cut down
near the ground should have the surface made
quite smooth, rounding it off in a small degree as
before mentioned ; and the dry powder, directed
to be used afterwards, should have an equal
quantity of powder of alabaster mixed with it, in
order the better to resist the drippings of trees
and rains.”

To the foregoing directions for making and
applying the composition, it is necessary to add
the following : |

As the best way of using the composition is
found by experience to be in a liquid state, it
must therefore be reduced to the consistence of
pretty thick paint, by mixing it up with a sufficient
quantity of urine and soap-suds, and laid on with
a painting brush. The powder of wood-ashes
and burnt bones is to be applied as before direct-
ed, patting it down with the hand.

When trees are become hollow, you must scoop
out all the rotten, loose, and dead parts of the
trunk till you come to the solid wood, leaving
the surface smooth ; then cover the hollow, and
every part where the canker has been cut out,
or branches lopped off, with the composition ; and

R
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may not approve the idea of his composition
operating as a stimulant, and producing the effects
on a tree which a top dressing of dung does on
land, or of effecting the incorporation of new
wood with the old, we may give Mr. Forsyth
the credit of a remedy in its application, for many
injuries which Nature, when left to herself, is
inevitably exposed to, particularly internal decay
from external exposure; but, notwithstanding
we admit the efficiency of the composition in this
respect, we may consider it as too troublesome
and complicated in its preparation, and tedious
and filthy in its application, to become of exten-
sive use ; and adopting Hitt’s recommendation,
of applying soot to the diseased part of apricots,
and observing its effects, it will readily occur that
as soot, like charcoal, is a powerful antiseptic
and a preventive of the ravages of insects, it
might, when mixed with oil, and rubbed over a
wound, prove also a preservative against putre-
faction and the injuries of the weather.

I have long since adopted this application, and
found it completely efficacious ; a quantity may at
all times be readily collected and mixed up, so as
to be laid on, like thick paint, with a brush, or
rubbed over with a bit of cloth; and as very large
wounds will require some years to enable the
young wood to close over them, such parts should
be covered or painted a second or a third time,

6
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