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soil or manure—that the soil, whose composition I have here
stated again, for the sake of illustration, is essentially deficient
in regard to four very important agents, viz., potash, soda, sul.
phuric acid, and chlorine, but containing a super abundance of
oll the other ingredients required by 24 tons of turnips; that
15 tons of well-prepared farm-yard dung, can furnish a con.
siderable excess of all these constituents, with the exception
of 2 1bs. of sulphuric acid, 44 1bs. of potash, 11 Jbs. of soda,
and 13 lbs. of chlorine ; and that conscquently in suflicient
quantity, it is eminently qualified not only to comply with all
the wanis of the crop, and the deficiencies of the soil, but to
contribute so largely towards it from its own resources, as to
leave the soil comparatively unscathed, and replete with all
the materials of future crops, with but the trifling exceptions
above cnumerated. But not so the guano: in it, we notice a
large deficiency of all those constituents, which constitute the

erfection of farm.yard dung as a manure for turnips, amount.
ing to 64 lbs. of silica, 44 1bs. sulphuric acid, 364 Ibs. of lime,
104 Ibs. of magnesia, 127} lbs. of potash, 594 1bs. of soda, and
274 1bs. of chlorine, less than what is required by a moderate
crop of turnips, and denoting it a vastly inferior apnlication to
farm.yard dung, as regards the permanent fertility of the soil.
It will be seen by referring to the above table, that the soil,
whose composition is there given, contains an almost inappre-
ciable quantity of potash, soda, chlorine and sulphuric acid,
and that 24 tons of turnips require 303 lbs. of these bodies,
while 3 ewt. of guano, which is a large dose, can only furnish
little more than 44} 1bs. To what an inconsiderable extent,
then, guano is capable of counteracting the poverty of such a
soil, will be sufficiently apparent, as the very constituents of
which the soil is most in want, exist also in least abundance
in guano. And in the event of that soil being called upon to
produce a crop of turnips, having guano applied to it as a ma-
nure, how is this deficiency in both to act upon thecrop? And
there are many soils in the turnip districts, upon the sandstone
formation, not better supplied with these ingredients than the
one in question. Certain it is, that the rains may convey a
very small portion of the alkaline salts to the soil ; .even snow-
water is rendered a little turbid by the addition of a few drops
of the nitrate of silver to it, which indicates the presence of a
chloride. The supply derived from this source, together with
that obtained from the gradual disintegration of the undecom-
posed parts of the soil, will certainly assist the quantity fur-
nished by the guano, but still a large deficiency must exist;
and so soon as the whole available supply of these matters is
appropriated by the turnip, the farther formation of these prox-
imate principles which require their presence, will be imme.
diately arrested ; and either a plant of an unhealthy and infe.
rior quality be produced, or the growth of the plant must en-
tirely cease; although other constituents may be present in
quantity sufficient to produce double the weight of the crop.
In support of this opinion, T beg to refer to the table exhibiting
the difference of constitution between turnips produced from
farm.yard dung, and guano; those produced from the latter,
contain eight per cent. of water more than the former, and oth-
erwise are of considerably less value, as regards their adapta-
tion for the food of animals, even supposing that their bulk per
acrg,is equal to that of the former. The oil, gum, sugar, and
albamen, amounting to above seven per cent. in those produced
from dung, while they only amount to two.and-a-half per cent.
from guano. Now the reason is obvious why the produce
raised from it should be inferior to that produced from farm.
yard manure, as it will be seen by a reference to the table
shortly givers, that it is capable of furnishing a much Jess quan.
tity of those mineral constituents upon which the healthv de-
velopment of the nutritive principles depend. But this inferi.
ority in quality, I conceive, will exist tc a greater extent where
the guano has been applied to poor soils naturally deficient in

+{ such, bodies as potash, soda, &z¢., than in the case of richer

-1 lands, fertile with such constituents.

[n regard to the influ.
ence of guano on the permanent fertility of the soil, the large

quantily of amimonia which guano is able to afford constitutes

. its ¢hief value as a manure, to which the rapid and luxuriant
JJjgrowth of turnips produced from it, in the early part of the |

season, is to be ascribed, and ou this account it is beNeved by
many experienced Agriculturists, to be the best manure that
can be applied ; and it caunot be denied, but that we have fre.
quently scen as abundant crops raised from it, as from uny
other application.  But the fact is generally forgotten, that its
efficacy depends almost entirely upon the stimulating action of
its ammonia ; and, as before explained, the larger the supply
of this ingredient, the greater will be the quantity of mineral
constituents appropriated by the turnips; and as the guano
can only furnish a trifling amount of them, it is obvious that
the exhaustion of the soil of these ingredients will only be the
more cxtensive, in proportion to the large quantity of ammonia
furnished. And it is my opinion, that if successive crops of
turnips be raised from guano or boues alone, upon poor lands,
and be drawn off the soil to be consumed elsewhere, such soils
will become so exhausted of the alkalies and others, that they
will eventually refuse to produce any crop atall. But the
case is to a considerable extent altered when they are consumed
on the land by sheep, as then the greater part of the saline
matters obtained from the soil by the crop is returned again to
it, with the exception of part of the phosphates, which are re-
tained by young stock, in order to build up the structure of
their bones. As an evidence of the tendency of such manures
as guano, hone dust, &c., to exhaust the soil of the alkalies,
and other constituents not furnished by them in sufficient abun.-
dance, I beg to refer to the soil whose chemical constitution is
detailed in this paper, and which we observed to exhibit a
marked deficiency of these bodies. Now this will not appear
so strange, when | state, that three or four successive crops of
turnips have been produced from it, at intervals of four years,
with bone dust alone as a manure ; and that fully one-half of
the produce was, in each case, drawn off the land, to be con.
sumed by cattle; which we see, in this casc at least, to bave
had precisely such an effect in exbausting the soil as might
have been anticipated. Itis also a fact worthy of recerd in
this age of guano, that it is ascertained to have been used by
the natives of South America, long previous to its ever being
thought of by the Farmers of England, and that the lands of a
monastery belonging to the Spuniards, had been manured with
it for a number of years in succession. At first they obtained
large crops, but eventually they were obscrved to become less
luxuriant year after year, until at lust they were too insignifi-
cant to repay the expenses of cultivation, when the lands were
left untilled, and may even be so at this day. Now the gra-
dual, and ultimately complete, deterioration of these lands, can
be ascribed to no other cause than the tendency of guane to
rob the soil of its alkalies, and other inorganic constituents, as
I have before explained. It might be considered a matter ea.
sily accomplished, to add such artificial preparations to guano
or bone dust, as would render them at once replete with all the
materials required by a crop of turnips. For instance, were
we to add to the usual quantity of guano or bones 1 cwt. of
pearl ash, 4 stones of Epsom salts, and 3 cwt. of common salt,
we would supply in abundance most of the ingredients re-
quired ; and; in a dry season, this addition might be attended
with manifest advantage ; but owing to their ready solubility
in those forins, the first heavy rain that full would wash the
greater part of them into the rivers, 50 as to be totally lost.
And this opinion of the flecting action of manures in too solu-
ble a form, is strongly corroborated by what I have mentioned,
as having been the effects of the continued rains on the turnip
crops of 1845, in a former part of this paper. Therefore, the
grand point to be attained in the application of all substances
as manures, is to apply them in such a form as to be gradually
rendered soluble, and as they can be appropriated by plants,
so as to guard against their being washed out of the soil on the
one hand, or being rendered uscless by their insolubility on the
other. And such a medium 1 conceive to be eminently at-
tained in fully rotten farm-yard dung; for by the gradual de~
composition of the fibrous part of the straw in the soil, the in<
organic matters which chiefly reside there arg st free; just in
such quantity as is required for the present use of the crop;
while any waste is effectually obviated by the complete insolu.
bility of such parts of the fibre as are not yet entirely degom.



