” WHAT icy A GOGD SéxL* |

My part in  these F‘ood Producﬁqn
Qroadcasts Is to t.a}k to_you for a few
‘ minutes abpm the part the soll . plays in
. growing the ‘crops, and to” explain very
~ briefly wh eomesnuaaregoodandothers
-»arebad goodsoﬂsmnbekeptgood
‘ andpoorsoi!seanbelmpmed co e
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But first of all what is sml ? It’ you '
went ifito York . Street and .pulled up -a_
_paving stone on’ the Iommth and smashed
it up into pleces so small that it would blow

about like dust would that be. soﬂz Or
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keeper as bhe is in forest land, but she is
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if you went onto the shore and chose the
cleanest of sand could that be accurately
described as soil? The answer to these
two questions is emphatically No, because,
although the particles might be just about
as small as those of the earth in your
garden, or on your estate or small-holding,
they would lack a certain quality of sticki-
ness which soil possesses, and which it ‘gets
from two sources; first from the decaved
remains of plants and animals, and second
from the chemical action of water in which
some of those products of decay are dis-
solved. This stickiness; properly controlled,
is a. most important pmperty as I shall try
-and show you later, and it is those ingredi-
ents in.a soil which the soil scientist calls
cqlloxds, (a wurd which really means ‘like
glue! but sounds more myszerimm because
~it.has a Greek origin), that are the most
,_important mgredients

The decayed and decaying vegetable
and animal remains in soil are referred to
- agriculturally as humus, and it needs no
emphasis ‘to- make it plain' that the soils
which are likely to be the richest, other
things being equal, are those whoge surface
layeris-most richly- provided with humus,
in  particular. from forest and ‘luxuriant
grass land. It is fatally easy, however, to
place. too much_ reliance on the apparent
luxUriance of the vegetation that grows on
‘the land, especially in tropical climes.
Nature is never so ecopomical with her
goods never so to speak so good a house-

slow, and it takes hundreds and thousands
. of years to lay down that fertility which
we associate with the humus of virgin land.
When we bring such land under production,
we require that our crops should grow at
an altogether different speed ‘from that of
the forgst. The :minute we fell a jungle
or break up a grass land we speed up the
reiease of p}ant foods in the soil by the

mere letting in of sun and air, and by break-
ing up the surface we accelerate still further
those processes which Nature has hitherto
managed with such care. That is the price
we have to pay for the prospect of quick-
growing crops and high yields, but unlegs
our preparations are done with care it _may
turn out to be a bitter price in soil impover-
ishment and, in this cotntry, soil erosion.

That brings me to the first point I wish
to make in relation to soils and food pro-
duction, that no cultivator worthy of the
name- should be content’ to exploit- the
accumulated fertility of virgin soil. 1If he
does, he will saon face, in greater or lesser
measyre, conditions similar to the dust
bowls of America, - the barren acres of
Australla, or the scarred gullies. of far toc
much of our Ceylon hill country. Where-
ever steady produetive agriculture is carried
on, in England in the west; in China in the
east, the fertility of the land is in a real
sense man-made, and rich soil reserves are
constantly being re-created by sound agri-
cultural practice. Only so can we think of
fertility in terms not of two'or ten Seasons
but of hundreds of years. True, our mmds
are at present concentrated on what we
can do in the next few vears, but let us fiot
ruin the land permanently in the meantime

+ In -certain respect,s a fertile soil is like

a fertile mind : it must be ALIVE : it must
be WELL CULTIVATED: it must NOT
BE SOUR. Let me explain these three
points and show how they fit in with one

‘another, and with the production of food.

The mixture of mineral and dead vegetable
particles which I have already called soil.
ever. before any crop is grown in it is the
home of a vast population of living plants
in the form of fungi, which we meet fre-
quently in everyday life as moulds and
toadstools, and of bacteria with which
ordinarily we ‘have hardly 2 noddmg
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acquaintance becausc they are too small
to see. If vou put some soil in a glass
tumbler mixed with a few teaspoonful of
tea dust and keep it just moist enough to
be able to turn it out in its shape without

braaking it, you will see in a matter of five

or six days a gossamer film of fungus
between the soil and the glass. It was
-there all the time; but having given it some
' tea {o feed on, it has rapidly grown and
made ‘itself visible. The bacteria you will
not see, and you will have to take my word

for. it that if you made a little heap of fertile .

soll on a one-cent piece there would be at
the very least two thousand million bacteria
in that heap. These two kinds of minute
organisms each in their proper place break
down the raw plant remains in the soi
and on the soil, prevent the soil from .get-
ting -cluttered up with such.debris,. turn
it into the humus and ‘glue’ of which I
spoke earlier, and in the process release
food for the growing plant in the form it
best likes. = This they do minute by minute.
year in and year out. The medical warld
has -popularised bacteria as nasty things
that make us'ill. Well, some of them do,
.but others are wholly beneficent and our
food, health and life depend on them. Of

.course these bacteria. and fungi are neither.

entirely nor consciously philanthropists :
. they use these vegetable remairis as their
" own food. So in order that a soil shall be

" altveé it must befed with vegetable remaing

_in ohe form or another That is why it is

. imiportant not to exploit the original fertihtv
to’ exhausnon . Compost, cattle manure and
green rhanure are the appropriate food for
miero-organisms ind your food production
should be based on using any or all oi these
to capacity o

, The tale of the good that soil bacteria
do is only half told when we have_ con-

sidered how they contribute to the larder'

on whlch the fobd crop will draw. . The roots

of the plants need air and water and not
too much of either, and a good soil is one
which, when_the weather i3 dry, will retain
enough moisture to tide the plant over till
the coming rain. Similarly, first-rate: soils
altow . surplus water to draih to lower
depths to underground reserves and fiever
become water-logged. 'Now the secret of
such versatility lies largely in the size of
the sofl particles and in the way they are
grouped together. A soil that is all small
particles or all large ones is not a good soil.
It either holds water too firmly-in the pores
between the particles because they are too
small, or not firmly enough because they are
too Iarge A judicious mixture is best,
formed into crumbs in which large and small
lie cheek by jowl. And when it rams. as

-only our tropical skies know how to rain, it

is imperative that the fine particles shall not

‘wash down and silt up the crevices. That

is where the glue, the colloid, -comes .in.
It holds the water like a sponge in dry
weather, it keeps the soil crumbs intact,
open and well drained in the rainy season
and,-equally important, thus prevenis the
surplus rajn from merely running over the

-surface causing soil wash and erosion. -

“To preserve this wholly desirable state
of affairs a soil must be well disciplined or
cultivated. The plant remains have to be’
well thixed with the soil so that the colloid
humus cdats every particle. Humus is not
indestructible, and cultivation ensures that
new and suitable combinations of particles
are formed into crumbs from time to time,
and that sufficient crevices exist for young
and exceedingly delicate roots to penetrate
and ramify in the soil without being
damaged A soil can be over-cultivated, or
cultivated in unauitable conditions, as for
instance when it is too wet or toodry. -But -
the margin of safety that lies between these
two extremes is greatly increased by the
presence - of .adequate supplles of organic
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matter bioken down by the living popula-
tion of the soil.

The water held in the pores of the
g0il is never pure water ; it is not even of
quite the same composition as the rain-
drops. As the humus in the soil is slowly
dissipated, burned up by contact with the
air which occupies roughly one half of the
volume of what looks like solid earth, part
of it is changed into carbon dioxide. Dis-
solved in the soil water this produces a
weak acid, carbonic acid, which dissolves
the valuable mineral foodstuffs more readily
than would pure water. From this very

-weak solution the plant absorbs its mineral

food, but as it is the mineral elements in
the soil that keep it sweet, in time even a
good soil will 1ose its sweetness and become
sour. At this stage poisonous substances
begin to dissolve which the delicate roots

-of most plants cannot tolerate and the crops

begin to fail on such soils. The sovereign

‘separate parts.

remedy for this is lime which checks the
acidity and restores sweetness to sour land.

In order to tell you how the soil
behaves I have taken it to pieces so to speak,
and perforce I have spoken of the nutrients
it contains, the bacteria, the colloids And
the mineral particles as if they all played
In reality all the aspects .
I have been speaking of dovetail into one.
another like the pieces of a Jig:saw puzzle.
Lime for instance helps the bacteria and
fungi to break down the raw vegetahle
matter ; so does the air that permeateg the
soil when it is properly cultivated. Again,
these micro-organisms would cease to
function if sufficient moisture were not
present. But it is by the work of these

‘'same bacteria and fungi: that the balance

of air, water and, food is so happily main-
tained. That is why the.answer to the
question, What is a good soil is “Soil that
is alive, that is well cultivated and is
sweet.”






