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same source.. Thus, through the action of these
latter agencies, the rock particles which form the
80il are further broken up, and the valuable plant-

food constituents are brought into a condition to
nourish plants.

These combined agencies which are at work
decomposing the particles of rock are destru.ct.iv_e,
and especially tend to remove from the soil in
drainage water the lime, magnesia, and, some-
times, the alkalies which it contains. Conse-
quently, water taken from underground drains or
from wells is ‘“ hard,”’ because of the lime which
it holds in solution. If the subsoil is of a
sandy or gravelly nature the loss of potash. may
be considerable, but if clayey, very little will be
lost. A surface soil is thus generally pooren i_n
lime, and frequently in potash, than the subsoil
beneath. The complete impoverishment of the
soil is hindered by the presence of certain con-
Stituents which combine chemically with the
liberated plant-food substances, and by the con-
servative action of vegetation. The plant is con-
tinually collecting from the soil and subsoil di§-
solved or easily soluble matter, storing these in
its tissues, and at its death leaving them upon
the surface soil. When natural vegetation has
continued for ages, as in an undisturbed prairie
or forest, a surface soil is produced rich in vege-
table matter, and containing an accumulation of
plant food in an available form.

The difference between the so0il and subsoil is
chiefly due to the amount of decaying organic
matter found at the surface. The organic matten
not only makes the soil darker, but, because of
the acids liberated on the decomposition of the
organic matter, the iron oxides, which colon the
soils, are removed. Another difference betweep
the soil and subsoil lies in the fact that the soil
is usually composed of coarser particles than the
subsoil. )
colating through even the stiffest soils ax_ld wash-
ing down the finer particles. Heavy rains may
also wash the surface, carrying away the finest
particles. To some extent this is counterbalanced
by the work of earthworms bringing the fine
mould to the suiface ; but, on light soils, con-
stantly worked, and further opened up by the
introduction of coarse manures, there is some-
times so complete a washing down of the finer
particles that the soil propern loses its_powgr of
cohering, falls into dust when dry, and is ssjld Fo
be “‘ worn out.”’ The richness of the soil in
humus, its greater warmth, and the freer access
of air, causes it to be more abundantly supplied
with organisms which play a very important part
ip preparing the food for plants. Because of the
absence. of humus, and of the organisms associated
with it, the comparative pPoverty in available
plant food, the presence sometimes of poisonous,
unoxidized material, and, on stiff clays, the great
change in texture, the subsoil is often unfertile.
Therefore, if it becomes necessary to incorporate
it with the surface soil, the mixing process should
be a very gradual one.

The size of the particles which make up a soil
has an important bearing on its fertility. Pure
sand is made up of practically indestructible
silica, usually existing in fairly large grains, and
is nearly destitute of plant food. Clays are com-
posed of the finer particles derived from the more
readily decomposed part of rocks, and, conse-
quently, contain most of the lime, potash and
phosphoric acid, so much required for the growth
of plants. A sand is loose and open because its
particles are too large to readily bind together.
On the other hand, the tenacity of clays is large-
ly, if not wholly, due to the fineness of the parti-
cles of which it it composed. As a matter of
fact, the soils we have to deal with are not pure
sands or pure clays, but mixtures of these. As
sand or clay predominates, we style them sandy,
sandy loams, clay loams, or clays, and the
above-mentioned characteristics are prominent
just in proportion as the sand or clay forms a
large or small part of the whole. .

The size of the particles in a soil, also has
a very marked influence on its power of holding
water. When a soil is saturated, all the spaces be-
tween and around the particles are filled with
water—the soil is full of water. In a well-
drained soil this water is drawn off, and only
that remains which is held on the surface of the
soil particles. The saturated condition - may be
illustrated by filling a pail containing marbles
with water. All the spaces except that actually
occupied by the marbles is filled with water. If
the water is drained off, only that held on the
surface of the marbles remains, and the open
spaces between them will be occupied by air. The

presence of this air in the soil is essential for
the development of the roots of plants, for the
oxidation of certain compounds, and for the life

of the millions of organisms engaged in the break-
ing down of the organic matter in the soil. It
is evident, then, that it is essential that {(hese

interspaces be kept open, and that the only way
in which water may be held in a drained soil is
on the surface of the particles. Anything that
will increase the amount of the internal surfaces
will increase the water-holding power of the soil.
Small particles present a greater amount of sur-
face than large, for it is a well-known fact that

This is due to the rain constantly per-.

the total surface presented by a mass of spherical
particles doubles when their diameter is halved.
If the particles are irregular in shape, or are
themselves porous, as particles of humus and
limestone, and aggregates of smaller masses, the
internal surfaces and, consequently, the water-
holding PqQwer will be increased.

From the above it is evident that the soils re-
taining least water when drained are gravel and
coarse sand. The amount increases as the par-
ticles become small, and reaches a maximum when
the soil is rich in humus. The addition of or-
ganic matter, which in the process of decay forms
humus in the soil, is thus the best means of in-
creasing their power of retaining water. More-
over, an abundant supply of water, properly held,
affords increased opportunities for the solution of
plant food. Thus, good drainage to draw the
water out of the interspaces and allow free access
of air, thorough cultivation to open up the soil,
and the presence of abundance of humus, with all
its beneficial eflects, are all important factors in
tillage.

Bridge for Farm Use.

On a farm crossed by small streams which it
is necessary to bridge, the form of bridge shown
in the illustration will be found adaptable to al-
most any condition ; and when it is built of good

Farm Bridge.
timber, says the Agricultural Epitomist, forms a

lasting and serviceable structure.
especially valuable where
used as a stringer. Good timber of a size suffi-
cient to sustain the weight the bridge must bLear
should be used for stringers.

Alfalfa in Rotation.

To the Editor ‘* The Farmer’s Advocate '’ :

In reference to your editorial in ‘‘ The Farm-
er’'s Advocate '’ of February 15th, would say :
Rotation of crops is a very important factor in
Successful farming. Taking the average 100-acre
farm as a basis, we will suppose 90 acres of it
arable and divided in nine fields or lots. Clovers
and plants of that family seem to, be the best
plant and soil improvers, and especially alfalfa
or lucerne; then we should have one-third of our
farm devoted to it, allowing 20 acres for meadow
and 10 acres for pasture. If this were alfalfa it
would, in an ordinary season, cut 50 tons of hay,
and yield enough Pasture to summer 30 head of
cattle. Unlike the red clover, it grows on,
matter how often cut or eaten ofl, and dry weather
does not effect it. It may have one objection,
being hard to plow, but that is compensated By
the enriching of the soil by its roots. Ten acres
in spring
and sown to peas, ag there were no bugs last
year, and with g light gang-plowing or disking
the land is in fine shape for wheat; to be followed
the next year with oats.  After oats it has been
the general practice here to follow with corn or
roots, and on my own experiments would prefer
it to sod, as the Crop is easier managed if the
ground after the oat harvest has heen twice
plowed and manured in the fall. After roots and
corn, which we wijl] suppose has thoroughly
cleaned the soil, we 'should consider the best érop
to seed down with. My choice is barley, sown
not thicker than 1% bushels per acre: then with it,
if land is rich clay loam, 15 pounds per acre of
lucerne clover,

This bridge is
a single log cannot be

with one or two pounds of timothy
seed, for this reason, that the only thing that
kills alfalfa or lucerne is ice, and should there he

a spot or two in a field the timothv fills it.

and
the clover keeps the timothy in check on the re-
maining arca. Our good Ontario farmers  scem
very slow in Sowing this wonderfu] clover, 1
think one reason is the cost of seeding, as it ig
said by *seedsmen that have it to sell that one-
half bushel is the quantity, when by actual test
for three vears, one peek is all that i8S necessary

on well-prepared land.

Green fields greet the eve
two weeks earlier in the

spring, and much later in

the autumn by its use, and it is the choice of
cattle and all live stock among ajl the grasses.
Much might be said about irregular Crops sown
after the other crops: such as rape, which doeg
well after fal] wheat . If sown about Avigrst
10th, it will usually be six inches high in Octoher,
and is much relished Ly all live stock, ecspecially
by sheep. A farm under reqular rotation is much
easier managed and worked, ag it Zives steady em-
ployment, and the products manufactured jp Win-
ter into bheef, pork, live stock or dairy, all wil

get and give the largest returng fro

! M proper rota-
tion, at the same time leaving for those that fol-

low richer and better farmsg than we came in pos-
session of. . J, D
Oxiord Co., Ont,

THE FARMER’S ADVOCATE.

partment of the Province of Ontario, whose
tributions on that subject in ‘“ The Farmer's
"’ have been stimulating,
suggested that ref
not only provide employment for labor,
rich the country at the same time.

vocate
helpful, has
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Reforestation Test Plantotions.
Dr. Judson F. Clark, Chief of the Forestry pe.
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National
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since the forests of all countries are rapidly dis-
appearing and the value of wood is becoming en-
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what
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To the Editor

clean out their stables daily,
to this big pile which he tell
sider that method fifty y
Iy experience of 60 y
Canada and in Scotland

may,

also be sown,
for purchasing trees. It

plant this year 360,750
larch,

Scots fir,

638,000 seed-
SO as to

in five years 851 acres will be

and

in the furegoing that

rations might take ad-
hemselves with trees for
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and in
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the larger idea of commercial plantations.

How Best to Avoply Manure.
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