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DISTINCTIONS BETWEEN ORGANIC AND INORGANIC BoDIEs. 29

and oxygen. Nitrogen, in small quantity also exists in all plants, and in larger
quantities in all animal bodies.

These four elementary principles, therefore, may be regarded as organic ele-
ments, Dut there oceur also in all plants and animals very minute quantities
of inorganic elements, These as enumerated in the text are phosphorus,
sulphur, manganese, iron, silicon, calcium, magnesium, and aluminum, to which
may be added potassium, and sodium, with smaller quantities—mere traces—of
some others. That some of these inorganic bodies, though occurring in small
quantity, perform most important functions, and are objects of the greatest
importance in agrieulture, will appear in the subsequent parts of the work.

2d, Their constitution is often highly complex. As the composition of many
substances of vﬂabla origin will be noticed in the third lecture, a few
instances will su for present illustration. Sugar for example consists of
12 equivalents of carbon, 11 of hydrogen, and 11 of oxygen, and may be repre-
‘ ~by the formula Ciz H1n On. Alechol is represented thus Ci Hs O
Tannic acid Cis Hs Ow. Quina Cw Hiz N Qs These formule represent
the number, and proportion, of ultimate elements contained by the bodies, but
not the manner 1?: which they are combined. Recent researches show that
similar laws regulate the combination of organic and inorganic bodies, and the
student who is desirous of becoming acquainted with this interesting subject, is
referred to the numerous papers on organic chemistry, that have lately appeared
in the scientific periodieals, and particularly to professor Liebig's chemistry of
the compound radicals, in conrse of publication.

3d, Organic bodies are characterized by the facility with which they undergo
npmuna%u decomposition. The elements of which they are cl;rmpoaeﬂ:‘;i&

ydrogen, , and nitrogen, possess a very extensive range of
ities, and are mﬁﬁzf uniting with one another in so many different ways,
disturbing canses, of a very slight kind, are sufficient to induce decomposi-
tion. Oarbonic acid and water, are substances constantly evolved, when decom-
posing organic bodies are freely supplied with air. Nitrogen, afain, is capable
of uniting with hydrogen to produce ammonia—a substance evolved during the

tion of animal bo-:?ies, and of such vegetables as contain it. In a
similar manner, it might be shown, were it necessary, that, under other circum-
stances, other substances are produced, and decomposition ensured.

4th, Organie bodies are incapable of being formed artificially. We cannot
form tissue, or cellular tissue, or oil, or fat, or starch, by taking the
elements of which they are formed and eausing them to combine. Certain
substances derived by particular processes from organized bodies, may be made

into others, also found in, or capable of Eein derived from, organic

but, in this case, the process begins with something already organized.
Sugar is found in the sugar cane, the carrot, beet-root, &c., and sugar may be
in the laboratory, by treating wood or starch, paper or rags, with a

ﬁni:,d nflidit Pru?iu acid i\a-:'lii:e.tls:I in dfh?lilwater c:]wtﬂled from certain flowers and
may be y distilling yellow prussiate of potash, water,

and sulphurie mﬁ (gﬁﬁf acid exists in the wood-sorrel, and other plants, and
it may also be obtained by treating sugar with nitric acid. It will be remarked,
however, that in all these cases, we merely decompose or modify some substance
ll_f organic origin, we do not reconstruct it from its elements, as we could do
6th, All organic bodies are decomposed by exposure to a red heat. It was
shewn that in consequence of the extensive range of affinities, possessed by the
organic elements, tﬁ are liable to spontaneous ition, and if so, it is
ﬂhlm:t that at a heat decomposition is certain, gh the products are
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i BARBARY AND BICILIAN WIEAT. 83

- All these substances were submitted to experiment green, and in their
“natural states. It is probable that the excellence of the different articles
Lph&&wﬂl be found to be in a great measure proportional to the quantities
. of soluble or nutritive matters they afford; but still these quantities cannot

‘be as absolutely denoting their value. Albuminous or glutinous
- matters have the characters of animal substances; sugar is more nourish-
ing, and extractive matter less nourishing, than any other principles com-
‘posed of carbon, hydrogen, and oxygen. Certain combinations likewise
of these substances may be more nutritive than others.

I have been informed by Sir Joseph Banks, that the Derbyshire miners
in winter, prefer oat cakes to wheaten bread; finding that this kind of
‘nouri enables them to support-their strength and perform their
Jabour better. In summer, they say oat cake heats them, and they then
‘consume the finest wheaten bread they can procure. Even the skin of
. the kernel of oats probably has a nourishing power, and is rendered partly

soluble in the stomach with the starch and gluten. In most countries of
, except Britain, and in Arabia, horses are fed with barley mixed
with chopped straw; and the chopped straw seems to act the same part
as the husk of the oat. In the mill 14 Ibs. of good wheat yield on an
‘W}Eﬁlm' of flour; the same quantity of barley 12 lbs., and of oats
the south of Europe, hard or thin-skinned wheat is in higher estima-
tion, than soft or thick-skinned wheat: the reason of which is obvious,
from the larger quantity of gluten and nutritive matter it contains. I
have made an analysis of only one specimen of thin-skinned wheat, so
that other specimens may possibly contain more nutritive matter than that
~ in the Table: the Barbary and Sicilian wheats, before referred to, were
thick-skinned wheats. In England the difficulty of grinding thin-skinned
- wheat is ‘Ell'n objection; but this difficulty is easily overcome by moistening
the corn.

~_*The smaller proportion of meal yielded by oats is owing to several causes,
The husk is proportionally thicker and heavier, the dark coloured coat of the
sats requires to be removed, and as the husk is not so closely adherent as in
rley, it is capable of removal after kiln-drying. The loss, therefore, consists
husk, of what is called by millers dust, and of evaporated water. The
itk is not entirely removed in the process of shelling, but what remains after
ng, by no means com for the loss in drying. In different varieties
at the ratio of the weight of groats to that of husk varies considerably. In
2 course of many trials I have found the husk vary from 20 to 25 per cent, of
2 weight of the grain as sent to the mill,
- _* For the following note on this subject I am indebted to the kindness of the
- Right Hon, Sir Joseph Banks, Bart. K. B.—D.
- Information received from John Jeffery, . His Majesty's Consul General at
- Lisbon, in answer to Queries :mﬁﬁmhﬁmﬁﬁme Comm. of P. C,
 Jor Trade, dated Jan. 12, 1812,
. To grind hard corn with the mill-stones used in England, the wheat must be
~well screened, then sprinkled with water at the miller's diseretion, and laid in
heaps and frequently turned and thoroughly mixed, which will soften the husk
80 as to make it separate from the flour in grinding, and of course give the flour
8 brighter colour; otherwise the flinty quality of the wheat, and the thinness of
he skin will prevent its separation, an3 will render the flour unfit for making
informed lf:g a miller of considerable experience, and who works his
irely with the stones from England or Ireland, that he frequently pre-
the hard Barbary corn by immersing it in water in close wﬁer ets,
it thinly on a floor to dry; much depends on the judgment and
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I SEPARATION OF GRAVEL, BAND, AND FINELY DIVIDED MATTER. 29

jk’ 3. The greater number of soils, besides gravel and stones, contain larger
r smaller proportions of sand of different degrees of fineness; and it is a
essary operation, the next in the process of analysis, to detach them
1 the parts in a state of more minute division, such as clay, loam,
e, vegetable and animal matter, and the matter soluble in water. This
be effected in a way sufficiently accurate, by boiling the soil in three
ar times its weight of water; and when the texture of the soil is
ien down, and the water cool; by agitating the parts together, and
n suffering them to rest. In this case, the coarse sand will generally
rate in a minute, and the finer in two or three minutes, whilst the
divided earthy, animal, or vegetable matter will remain in a state of
hanical nsion for a much longer time; so that by pouring the
er from the ﬁttnm of the vessel, after one, two or thiee minutes, the
sand will be principally separated from the other substances, which, with
the water containing them, must be poured into a filter, and after the water
has passed through, collected, dried, and weighed. The sand must like-
se be weighed, and the respective quantities noted down. The water of
lixiviation must be preserved, as it will be found to contain the saline and
soluble animal or vegetable matters, if any exist in the soil.
- 4. By the process of washing and filtration, the soil is separated into
two portions, the most important of which is generally the finely divided
matter. A minute analysis of the sand is seldom or never necessary, and
its nature may be deteeted in the same manner as that of the stones or
gravel. It is always either siliceous sand, or caleareous sand, or a mixture
both. If it consist wholly of carbonate of lime, it will be rapidly
soluble in muriatic acid, with effervescence ; but if it consist partly of this
substance, and partly of siliceous matter, the respective quantities may be
‘ascertained by weighing the residuum after the action of the acid, which
must be applied till the mixture has acquired a sour taste, and has ceased
to effervesce. This residuum is the siliceous part; it must be washed,
dried, and heated strongly in a crucible; the difference between tho
weight of it and the weight of the whole, indicates the proportion of
_":'. rATEOTS ﬂmd‘
- 5. This finely divided matter of the soil is usually very compound in its
nature ; it sometimes contains all the four primitive earths of soils, as well
s animal and vegetable matter ; and to ascertain the proportions of these
with tolerable accuracy, is the most difficult part of the subject.
The first process to be performed, in this part of the analysis, is the cx-
posure of the fine matter of the soil to the action of muriatic acid. This
substance should be poured upon the earthy matter in an evaporating
bason, in a quantity equal to hfi.;g the vi'f.-iglmgr of the earthy matg:; but
diluted with double its volume of water. The mixture should be often
stirred, and suffered to remain for an hour, or an hour and a half, before
~If any carbonate of lime or of magnesia exist in the soil, they will have
been dissolved in this time by the acid, which sometimes takes up likewise
a little oxide of iron ; but very seldom any alumina.
- The fluid should be passed through a filter ; the solid matter collected,
vashed with rain water, dried at a moderate heat, and weighed. Its loss
will denote the quantity of solid matter taken up. The washings must be
added to the solution, which if not sour to the taste, must be made so by
‘the addition of fresh acid, when a little solution of prussiate of potassa
‘and iron must be mixed with the whole. If a blue precipitate oceurs, it

i lenotes the presence of oxide of iron, and the solution of the prussiate
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INORGANIC CONSTITUENTS.—ALKALINE BASES. 107

- Many soils are popularly distinguished as ecold; aud the distinction,
though at first view it n:ay appear to be founded_on prejudice, is really

" Some soils are much more heated by the rays of the sun, all other cir-
‘eumstances being equal, than others ; and soils brought to the same degree
of heat cool in different times, i.e. some cool much faster than others.

when freely supplied with that earth, the produce is greater and the plants more
it ough the seeds are harder and less mealy ; just as the driest and
‘most farinaceous potatoes, such as the small stock oceasionally raised by farmers,
not for profit but for their own tables, are grown on land broken up from lea,
ind not otherwise manured than by the vegetable matter which has accumulated
n it during its continuance in pasture, while the potatoes produced for the mar-
ket, and of which as large a return as possible must be secured, are grown after
he white erop which properly sue 3 the lea, and are manured as highly as
he turnips, and hence are often more or less watery or waxy.
~ Barthy phosphates occur in seeds, particularly in those of the cereals wheat,
barley, oats, rye-grass, &e., and in smaller quantity in the straw of these plants,
(see table, 65). Thus while the ashes of the seeds of wheat gave 44 5
pe earthy phosphates, the ashes of wheat straw gave only 6°2 per cent.

- The alkalies potash and soda, particularly the former, are constantly present
in plants, Indeed the great supply of pot and pearl ashes comes from countries
where wood abounds, Potash is obtained by burning the superfluous timber,
lixiviating the ashes, and evaporating the solution to dryness; soda is prepared
from marine and littoral plants by a similar proeess. All kinds of charcoal
contain carbonate of potash, indmatinﬁ that the alkali is an essential con-
stituent combined with organic acids, In addition to the carbonate of potash
eontaiued in the ashes, other m‘;nlpoumis of potash with inorganie acids ocecur,
although in smaller quantity. kalies, therefore, must be considered essential
‘eonstituents of all plants, and hence also of all fertile soils and useful manures,
The quantity of alkali afforded by different plants is extremely varions, Her-
baceous plants contain larger quantities than those that have woody stems, and
gaves and twigs of trees contain it in much greater quantity than the wood. It
s well known that the fronds of the fern, ( Pleris aguilina,) the stems and leaves
of the potato, the leaves of the turnip, the plant of the wormwood, and all the
weeds of cultivated land, afford potash in considerable quantity, and yet in many
laces potatoe halm and turnip tops are allowed to go to waste in place of being
ploughed in in a recent state, to decay and contribute this most necessary aliment
0 the sueceeding white crop.

Liebig suggests that it may possibly be found that each species of plant re-
quires a certain fixed amount of alkaline matter, as the alkaline matter obviously
regulates the production of or‘gauic acids, and that the particular alkali will be
dependent on the resources of the soil. In support of this view, he adduces
wo cases of plants grown on different soils, where although the amount of ashes
differed, the nantnh:ingapower of the bases, or what amounts to the same, the
quantity of oxygen in the bases found in the ashes as carbonates, was equal.
~ The first case consists of two analyses of the ashes of the pine treee%j Saus-
gure. One of the pines grew on Mont Breven, 100 parts of its ashes gave 56°71
of earbonates. The individual bases were lime, magnesia, and potash, and the
oxygen due to these was 9°01. The other was a pine, grown on Mont la Salle,
The sum of its carbonates was 58°55, the bases were lime and potash, no mag-

desia being present, and the oxygen due to the bases was 8-95. But the num-
9.01, and 805, are as nearly identical as could be looked for in two analyses
f the same thing.

The second ease adduced by Liebig embraces two analyses of the ashes of fir-
‘wood by Berthier, the one a Er grown in Allevard, the other in Norway. The
first of these contained lime, potash, soda, and magnesia,"and the oxygen due to
88 much of these bases as had been combined with organie acids was 11°62, The
ashes of the Norwegian fir contained the same bases, although in different pro.-


















TEXTURE OF SOILS. 113

nhah is mmonly given to them of rich soils; for the vegetable nourish.-
Enewed in them, unless taken up by the organs of plants.
"mmu on the contrary, deserve the term hungry, which is com-
~monly applied to them ; for the vegetable and animal matters they con-
ﬁnmt being attracted by the earthy constituent parts of the soil, are
e to be decomposed by the action of the atmosphere, or carried
ﬁ;ﬂm them by water.

~ In most of t]m black and brown rich vegetable moulds, the earths seem
to be in combination with a peculiar extractive matter, afforded during the
' decomposition of vegetables: this is slowly taken up, or attracted from
the earths by water, and appears to constitute a prime cause of the fertility
“of the soil.*

- The standard of fertility of soils for different plants must vary with the
‘climate ; and must be particularly influenced by the guantity of rain.

- The power of soils to absorb moisture ought to be much greater in warm
‘or dry counties, than in cold and moist ones ; and the quantity of clay, or
wvegetable or animal matter they contain grea.ter Soils also on declivities
gught to be more absorbent than in plains or in the bottom of valleys,
heir productiveness likewise is influenced by the nature of the subsoil
or the stratum on which they rest.

When soils are immediately situated upon a bed of rock or stone, they
‘are much sooner rendered dry by evaporation, than where the subsoil is of
%‘Jay or marl; and a prime cause of the great fertility of the land in the
- moist climate of Ireland, is the proximity of the rocky strata to the soil. {

.Lnr

rly so lasting, unless indeed, as sometimes ens, they contain also a good
deal of finely divided aluminous matter. It is, however, quite consistent with
‘the hﬁt iments, that alkaline bases promote the decnmpﬂmtmn of orga.nlu
gt n sandy and grmfa]ly soils, in like manner, the rapid aonsumptmn of
‘manures, and the necessity of aPpl]"mg to them frequent small doses, in place of
one large duse, during the rotation, seem to be explained most simply by their

e Lmlng has shewn that it is not soluble organic substances that constitute
the proper food of plants. Organic matter decays by a peculiar process of slow

i
e
i

idation, ealled b]r him Eremacausis. During this ay carbonic acid is
red, and constitutes, along with the carbonic acid derived from the air, the
principal part of the food of plants. Eatractive matter is capable of this sort
‘of decay, and consequently of supplying carbon to plants, but as extractive mat-
ter it is not capable of assimilation ; it is a product of assimilation and cannot
as forming directly the Tood of plants. [See notes to Lecture VI.]
% differ much in this respect. The principal cireumstances demanding
ulating on this topic, are their feature and énclination. Chalk,
!and'g::m nglomerate and all porous rocks lying immediately undur
m'il, imbibe t.hu su ma water, and to some extent, when the soil itself is of
‘suitable texture, supply the want of drains. During protracted drought, a por-
of the water t n.ulmhlhad by the subjacent rock is again restored to the
, and supplies the plants growing in it, Some of the most fertile soils in the
are thus situated.

whan the m%mt rock is compact and impervious, as is the case with elays,
ll:lllea, compact limestone, many slate-rocks, &c , the water, in winter, and during
~wet weather, finding no outlet, stagnates, and pmd.ueas sour and spongy bogs, in
ich ‘nuhes and marsh planta make their appearance. During continued

:Eun these soils become baked and parched in a remarkable manner.
nation of the strata is also important, Etr;.ta w;:un ?If a glues? and
mpmt texture, sometimes form a prett support for soil when they lie at
%&;h angle, so that excess of wat[:r cgng;gdm]iftgn down between the layers,
high inclination is often met with in the rocks of the Grauwacke group,

P






PRINCIPLES OF D kAINING.—FORMATION OF SO0ILS. 115

- In a moist climate, where the quantity of rain that falls annually equals
from 40 to 60 inches, as in Lancashire, Cornwall, and some parts of Ireland,
a siliceous sandy soil is much more productive than in dry districts ; and
in such situations, wheat and beans will require a less coherent and absorb-
‘ent soil than in drier situations; and plants having bulbous roots, will
flourish in a soil containing as much as I;lﬂfarta out of 15 of sand.

- Even the exhausting powers of crops will be influenced by like circum-
stances. In cases where plants cannot absorb sufficient moisture, they
take up more manure. And in Ireland, Cornwall, and the western
ands of Scotland, corn will exhaust less than in dry inland situations.
: ularly in dry climates, are impoverishing in a much higher de-
in moist ones.

' ils appear to have been originally produced in consequence of the
decomposition of rocks and strata. It often happens that-seils are found
in an unaltered state upon the rocks from which they were derived. Itis
easy to form an&ldea. the m?nnﬁr in which rocks are converted %tin snﬂlf,
by referring to the instance of so wte, or porcelain ile. is sub-
stance consists of three ingredieirt‘;t qua.rtz{ﬂ feispamd mica. The
quartz is almost pure siliceous earth, in a talline form. The felspar

and oxide of iron; in the felspar there is usually lime and potassa; in
the mica, lime and magnesia.

‘When a granitic rock of this kind has been long exposed to the influ-
ence of air and water, the lime and the potassa contained in its constituent
‘parts are acted upon by water or carbonic acid; and the oxide of iron,
which is almost always in its least oxidized state, tends to combine with

2. Any
gradually carried off.

3. Free access of air and water is obtained, and steady decomposition, both
of the organic and inuﬁauio, matters of the soil promoted, thereby securing a
more abundant supply of food for plants.

4, The to which the roots of plants obtaip easy access is greatly in-
ereased, and these roots remaining, and after the death of the plants, decaying
in the soil, increase its depth, and the proportion of humus,

~ b. The free admission of air gradually converts the injurious protoxide of
iron, so characteristic of bad subsoils, into the useful peroxide found in fertile
s0ils

- 6. The subscil thus gradually ameliorated becomes “fit for haing mixed with
the soil, and of supplying mineral constituents, in which the soil itself may be

ight be supposed that a soil improved by these means would be more

deleterions soluble substances contained in the soil or subsoil, are

TALLE

liable to ﬂuﬁnﬁl!}mtrmmd dmu%ht than an undrained one ; this however
is not the case, the plants being found fresh and vigorous, while those of a cold,
compact, and undrained soil are burnt up. This arises from several causes—the
.__.; pved texture and absorbent power—the greater depth and feeding surface
afforded to the roots—and the facility with which water adheres in a state fit
for nuuﬁahingh:chn roots. When the excess of water gets readily down into the
ing, that which adheres contains carbonic acid, oxygen, ammonia, and other
sary and alimentary substances ; while the stagnant water of undrained
is prejudicial, by excluding air, by keeping injurious dissolved substances in
contact with the roots, and by the cold incident to excess of moisture,
- It should also be noticed, that for a few years, cither trench-ploughing, or
- subsoiling, has a tendency to render the crops later. This effect, however, is
but temporary, and not to be thought of in comparison with the advantages of
- this great fundamental improvement.

and mica are very compounded substances ; both contain silica, alumina,
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; and that the fermentation and decomposition of the vegetable

m was most rapid where it was in the greatest quantity. *
Lakes and pools of water are sometimes filled uqu]r the accumnulation
~ of the remains of aquatic plants ; and in this case a sort of spurious peat
~ is formed. The fermentation in these cases, however, seems to be of a

|

=h

 *In many points of view the nature of peat, and the history of its formation,
. are interesting subjects to the agriculturist. They afford the most snmfnctorg
of some ::{ortut- doetrines in vegetable physiology, and where peat
Ma,ituufm practical importanee to know how it can best be reclaimed
h& turned to account,
Put consists of various vegetable substances in a peculiar state of decay.
peat of our heaths, mountains, and uplands, consists of the roots and
I # uf the common heaths, rushes, carices, mosses, lichens, liverworts, &e.
t of our bogs occurs in much deeper layers, and consists of the remains
‘H ﬂﬁm plants. E.ln the lower compact and compressed layers, it is often im-
ible to f.rnm the individual plants that have contributed to its formation. At
times, and always in the upper layers, the plants are less broken down, and
mﬁ and stems of oak, pive, birch, hazel, alder, gale, and heath, can be readily
ﬂetwted mixed with the remains of smaller plants. The interstices are ﬁiled
mth mosses, which mnhnue growing at the top, while their lower

%

FT "'l'.- L]

v& passed entirely into The roots of oak are generally emb dad
clay or loam, in which t‘iﬁ wn, and as the peat increased, oak seems
l‘ to have been succeeded by alder and other trees that grow in boggy and marshy

Peat has been produced from very different materials, and under circum-
lllnau in some mn})ecln different. Hence it has been divided into several
um as marine, lacustrine, forest, marsh, and mountain, or moor peat.
Various conditions are essential to the formation of peat. The bottom on
k :-lunh it is formed must be impervious to water, so as to cause stagnation, Man
and n marls are so, and these are the most common strata, on whmh it
ndrutm Sometimes, indeed, a layer of fine white sand oceurs imme-
ﬂil.l:ﬂl}r under tiﬂ peat, but this in its turn will be found resting on impervious
In a district whose surface is much undulated, and where the upper
consist of gravel, sand, and clay, peat will be found occupying some of
hollows, but not all, and it will be found that where the bottoms of the
consisted originally of clay, or where the rains could carry this substance
from their sides, and so render the bottom impervious, peat has been formed;
and in the hollows whose bottoms and sides consisted of sand or gravel, no peat
met with. Clay, although the most common, is not the only substance that
has rendered the {ml:t.um of pent-bo&a impervious ; decayed vegetable matter
| hmg' found oecasionally to produce the same effect,
~ Again, it a to be essential to the formation of peat, that the mean tem-
E{JMHH be low, and moisture abundant—econditions which the formation of
would itself tly favour, when once begun. This appears to be borne
out by the fact, t pe.at only oceurs in comparatively high latitudes, It is
uﬁ!lmri in favourable situations all over the nurth of Europe, and an equivalent
ation has been described as occurring in Tierra del Fuego and the Falk-
hnd Isles. The reason why it does not oceur in lower latitudes and warmer
" elimates is apparent. Where the heat is great, vegetable matter undergoes rapid
dm]r, and ea.rhun of dead plants, whether derived from the carbonic acid of
the air, the great reservoir of that gas,or from the decaying humus of the earth,
ﬁ’ﬁmtored to the air. In cold climates, however, dead ts decay more slﬂwl;r,
?ﬁn& a ‘lgrea.l: accumulation of partially decomposed organic matter takes place in

- Liebig states that the greater part of peat consists of what is termed mould,
%nhuta.nm resulting from the complete decay of vegetable matter, and similar

composition {o brown coal, The water that has stagnated in contact with
peat is of a brown colour and contains in solution, according to the same autho-
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‘eovering of vegetation. Soils, from the decomposition of limestone, chalks,
‘and basalts, are often clothed by nature with the perennial grasses; and
' 1 wheanOEghad up, a rich bed of vegetation for every species of

‘compose the more interior solid parts of the gluhe. are arranged in a cer-
tain urqier : and as it often happens that strata very different in their nature
-associated together, and igmt the strata immediately beneath the soil
itain materials which may be of use for improving it, a general view of
mtu,ra and position of rocks and strata in nature, will not, I trust, be
acceptable to the scientific farmer *
Rocks are erally divided by geologists into two grand divisions, dis-
tinguished bygge naiea ufprmm:%r am.ﬁacmdary t
e primary rocks are composed of pure crystalline matter, and contain
ts of other rocks.
rocks or strata, consist only partly of crystalline matter ;
con ts of other rocks or strata; often abound in the remains
of vegetables and marine animals : and sometimes contain the remains of
Janc animals.
~ The rocks are generally arranged in large masses, or in layers
wrh or more or less inclined to the horizon.
: Tl:ua secondary rocks are usually disposed in strata or layers, parallel, or
nearly parallel to the horizon.
" 'I‘he number of primary rocks which are commonly observed in nature,
ht.
I::l'ft, granite, which, as has been mentioned, is composed of quartz,
felspar, and mica; when these bodies are arrangﬂd in regular layers in
the zm'k. it is called gneiss,
B-mnnd, micaceous schistus, which is composed of quartz and mica arranged
in layers, which are usually curvilineal.
Thtrd, sienite, which consists of the substance called hornblende and

uurth serpenfine, which is constituted by felspar and a body named
dant hornblende ; and their separate crys are often so small as
g'me the stone a umform. appearance : this rock abounds in veins of a

. Since tbe date at which the digest in the text appeared, geology has become
n . sat measure a new science, Instead of attem t.mg to gnra an abstract,
! 1 from its brevity behoved to be unsatisfactory, it is better simply to refer
"-. ; umdant to the recent elemen works on the subject, such as Dg ra
3 nnr.s Manual, DE .o BEcHE's to Observe, Lyeiy's Principles, LYELL's
{_ alm to Gressoven's Geological Map of England, M‘Currocn's
Geo ol Map of Secotland, together with numerous Memoirs and Maps refen
ing to 3 e Hhiskins of el l llent ske
C f the on of geo to agriculture, an excellent sketch has been
Professor JouNston fnrhls Lectures, in course of publication, but the
so extensive and important, and so many of the details have yet to be
1 out, that it demands a separate treatise, whi , it is to be hoped, some of
Mnixhﬁd of the day will soon S-'EPP]._T
'I' Tow now be added tertiary and post-tertiary, but a more common
s well as less theoretical division i El: mﬂ&. .-a;:a ﬁae?:ld unk.-strahﬁ;i The latter
ns granite, . y & stratified rocks are divided into fos-
and e mgn? and of these the former is divided into various

ps, distinguished by lithological characters, orgavic contents, and position,
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M coal generally occurs between sandstone or shale ; basalt often
.xists above sandstone and hmesmne rock salt almost al.wa]'s OCCUrs as-
8O .- d with red sandstone an dlﬂgypsum Coal, basalt, sandstone, and

estone, are often arranged in different alternate layers, of no consider-
thmkneua, s0 as to form a great extent of country. In a depth of
ﬂmn 500 yards, 80 of these different alternate strata have been

i 'I'he veins which afford metallic substances, are fissures more or less
wvertical, filled with a material different from the rock in which they exist.
" This material is almost always crystalline ; and usually consists of cal-
careous spar, fluor spar, quartz, or heavy spar, either separate or together.
The metallic substances are generally dispersed through, or confusedly
ed with these crystalline bodies. The veins in hard granite seldom
afford much useful metal ; but in the veins in soft granite and in gneiss,
, and lead are found, Copper and iron are the only metals
usus ound in the veins in serpentine. Micaceous schist, syenite, and
marble, are seldom metalliferous rocks. Lead, tin, copper, iron,
_; 1 many other mgtalu, are found in the veins in chlorite schist. Grau-
wacke, when it contains few Era.gmenta and exists in la.rge masses, is often
a metalliferous rock. The precious metals, likewise iron, lead, and anti-
mony, are found in it; and sometimes it contains veins or masses of sfone-
eoal, or coal free from ‘bitumen. Limestone is the great metalliferous rock
of the secondary family ; and lead and copper are the metals most usually
found in it. No metallic veins have ever been found in shale, chalk, or
calcareous sandstone ; and they are very rare in basalt and siliceous
Ssandstone.
~ In cases where veins in rocks are exposed to the atmosphere, indications
ﬂm metals they contain may be often gained from their superficial appear-
ance. Whenever fluor spar is found in a vein, there is always strong reason
mnpesct that it is associated with metallic substances. A brown powder
it the surface of a vein always indicates i iron, and often tin ; a pale yellow
_.' rder, lead ; and a green colour in a vein denotes the presence of copper.
Itmay not be i improper to give a general description of the geological
cons titution of Great ﬁ)&m and Ireland. Granite forms the great ridge
h]ls extending from Land’s end through Dartmoor into Devonshire.
]ngheal: rocky strata in Somersetshire are grauwacke and limestone.
e Malvern hills are composed of granite, syenite, and porphyry. The
_.:_F'- ghest mountains in Wales are chlorite-schist, or grauwacke. Granite
occurs at mount Sorrel in Leicestershire. The great range of the moun-
lains in Uum'herland. and Westmoreland, are porphyry, chlorite, schist,
grn.u ; but granite is found at their western boundary. Through-
0 cotland f.he most elevated rocks are granite, syemte, and micaceous
schistus. No true secondary formations are found in South Britain, west
Dmtmuur ; and no basalt south of the Severn. The chalk distriet ex-
s from the western part of Dorsetshire, to the eastern coast of Norfolk.
2 coal formations abound in the district between Glamorganshire and
. ire ; and likewise in the secondary strata of Yurkshre, Durham,
uhnurelmd and Northumberland. Serpentine is found near Cape
zard in Gomwa.ﬂ, at IF'n:uri:s-::;'pr in Banffshire, and in Ayrshire. Black and
ey granular marble is found near Padstow in Cornwall; and other
;.,'.= oured primary marbles exist in the neighbourhood of Plymouth.
d primary marbles are abundant in Scotland ; and white granular
e is found in the Isle of Skye, in Assynt, and nn the banks of Ll]'.’,‘.]l
hin in Sutherland : the principal coal formations in Scotland are in
Q
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-'wiih acids. The word loam should be limited to soils, containing at least
o-third of impalpable earthy matter, copiously effervescing with acids,
lm'l to be considered as peaty, ought to contain at least one-half uf
e matter. ¥
n cases where the earthy part of a soil evidently consists of the decom.-
l matter of one icular rock, a name derived from the rock may
‘with pre priety be applied to it. Thus, if a fine red earth be found imme-
tely above decompo m.nﬁ basalt, it may be denominated basaltic soil.
frag:menta of quartz and mica be found abundant in the materials of
e soil, which is often the case, it may be denominated granitic soil ; and
the same principles may be applied to other like instances.
.-.. In geneml, the soils, the materials of which are the most various and
heterogeneous, are thnae called alluvial, or which have been formed from
depomtmna of rivers ; many of them are extremely fertile. I have
- amined some pmduetwe alluvial soils, which have been very different in
‘their composition. The soil, which has been mentioned page 112, as very
productive, from the banks of the river Parret in Somersetshire, aﬁhrded
me eight sarta of finely divided earthy matter, and one part of siliceous
ul an analysis of the finely divided matter gave the following
results :—

360 parts of Carbonate of lime.
25 .. . Alumina,
20 . . Silica.
8 .. . Ozxide of iron.
19 .. .. Vegetable, animal, and saline matter.
A rmh soil, from the neighbourhood of the Avon, in the valley of Eves-
h ... in Worcesterahre afforded me three-fifths of fine sand, and two-
s of impalpable ma.tter the impalpable matter consisted of

35 Alumina.

41 Bilica.

14 Carbonate of lime.

~_ *The want of a good classification and nomenclature of soils has been much
ﬂj, since gﬂﬂer attention came to be given to agricultural subjects. Until
stem of naming soils is generally adopted, it is 1mpossible to
nnp hllf the Eenaﬁtr that would arise ? rom the reports of experiments on
ures, and other similar subjects, with which the agricultural periodicals of
ilm dajr abound.

- It is, pe:rhslps, impossible to classify and name soils in the best manner, till
seurate analyses, both chemieal and mechanical, have been made, but since clay,
llml, llme and humus, constitute the principal part of*all soils, they may be
dmﬂnd in a manner sufficiently accurate for ordinary purposes, 'by ascertaining

e relative proportions of these constituents.
I}r Dm‘ban], in his excellent lecture on the application of science to agrieul-
%ure, (Jnumi of the Foy. ]E::}gﬂcuifurd Society of England,) has' proposed the
: tion uf Schibler’s classification and nomenclature, (see appendix to
t lecture) and as it requires but little skill in manipulation to refer a
;'rlnﬂ to its true place in the table, it cannot be too generally known to those who
report experiments on the fertilizing power of certain manures. Schiibler's classi-
1 can be regarded only as a provisional one, seeing it is based on a very
neral examination of soils, and takes no notice of constituents, such as phos-
phoric acid and alkalies, whose determmahun would infer an aceurate analysis ;
and it may be added, that no classification that omits among the characters of
-= ls, ltntemant of the gradations of sand and gravel contained, can be con-

.'

as complete,
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DIRECTIONS FOR IDENTIFYING SOILS. 131

‘the sake of those unaccustomed even to very Eiml.'ile chemical operations,
not be out of place to show, how an unknown soil may be referred to its
- place in the fnregmug table,

----- Process.—The classification is applicable only to soils in a dried
ﬁthh say, to soils that have been exposed to such a temperature as
o off nearly all the water they contain, without decomposing the
or other organic matters. Hence, when a specimen of an unknown
1 is to be mnnmd,a. preliminary process is to it. Tl:m soil, as taken
m the field, is first freely exposed to the air, till it es dry at ordinary
tures. Any convenient quantity—100 grains rhapa—-ls weighed out ;
_doing this, care must be taken to select a fair sample, not rejecting

| stones that may be in it. This weighed quantity of air-dried earth is
uced into a short tu-t tube, and heated in a saline or oil bath at 300° F .,
.m to lose wﬁ The loss of weight is then carefully ascertainedl,
although not ved in the classification, is, in itself, an interesting
and the percentage of water being known, a portion of mr—&riﬂd soil, cor-
g to mu or 1000 parts of thorough dried soil, can be used in any sub.

e5s 1 —Tha thorough dried sample, or a determinate portion of it, is
2 b:p a ]};Inhm:m erucible, and ignited over a spirit lamp or gas furnace;
determined, and reckoned as humus or organic matter.
258 2, — remains after ignition 13 transferred to a test glass, and
1ti|1 ten fluid ounces of distilled or rain water, after which, half a fluid
of muriatic acid is added, and the whole is stirred togathar, and allowed
nd for an hour or two. The contents of the test glass are next brought on
ted filter, and when the liquid portion has passed through, the filter is
times washed with pure water; the filter and its contents are dried at
., and weighed. The loss of wmght. is reckoned lime.

255 3.— The contents of the filter-paper are carefully brushed off into a
arrow test » and mixed with a convenient quantity of water—say four
ces 3 the is well stirred till the soil is completely mixed and diffused

ek ﬂm wa.tu-, after which it is allowed to settle, till the sand and coarser

h: subsided, which will generally take plaee in a minute or a
nute md a half. %‘h ortion still held in suspension is poured off into another
to be afterwards filtered. A second portion of water is poured on the part
sided, the whole is well stirred up, and the coarser parts again allowed to
while the suspended portion is poured off for filtration ; and this proeess
ued till only sand and matters incapable of remaining suspended in water
short time, remain. 'The suspended matter having been collected
eighed ﬁltar, dried at 300° F' , and wea%heﬂ, is regarded as clay.
the purpose of saving time, a portion of air-dried soil, corresponding to
300 grains of thomu&-h dried soil, may be employed, l:mt as a general rule,
er to employ the residuum of process 2d, for ascertaining the proportion

posing that in examining an unknown soil, we obtain in process 1st four per
process 2d sixteen per cent., and in process 3d thirty-eight per cent.,

would rank as a rieh loamy mrf according to Schiibler’s classification.

1e process above detailed, any soil of the first 7 classes may be referred

oper place in the table, a.nd the mode of procedure with humous soils

inferred from what is stated further on in this appendix.
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\ already given, would be rendered much more useful were
imntiakmaftha grees of division of the portion in it reckoned as sand.
~ The following processes of mechanical examination differ from those of
Mr Rham, chiefly, in beginning with the separation of the impalpable
~ portion, and after that, uating the coarser parts—an order of procedure
susceptible of greater accuracy

W and Fstimation qu alpable Matter—A portion of air-dried
goil, corresponding to 400 or 500 grains of thorough-dried soil, is weighed,
;_ I mixed with water in a Phillips's precipitate glass, Fig. Fi
26. The mixture is stirred from time to time, till the soil 1g- 26.
s thoroughly mixed and diffused through the water. The

precipitate glass is then filled up with more water, and the
sture is well stirred up. It is then allowed to stand one
ute, and a syphon, Fig. 27, is introduced. The syphon
st useful for this purpose is that of Mitscherlich, which

ﬂm shorter leg slightly bent upwards, to prevent its

king up any portion of the coarser matter that has sub-
gidec bottom. It is filled by l:losmg the aperture

ths forefinger, and sucking out the air at o, till the
Er entering by ¢ rises into thge bulb. On remov-
‘ing the forefinger the water flows. It is allowed to
!'- e so till all the water, with the finely divided mat-
ter held in suspension, is drawn off down to the point
-;-'-'._Z.'* wh.leh there is danger of disturbing the sediment,
or till the air enters by the aperturec. The precipi-
tate glass is again filled up with water, and after
3 mndmg for some time, and being frequentl}r well
stirred up, the rough portion is allowed one minute
to subside, and the water and suspended matter run
| tlﬂ‘as before ; and this process is repeated, till no
ma mpabla of remaining suspended for more than
mnnbe is left.
‘H 'I'he water and uunmdad matter may be at once
Tun into a large weighed filter, but in general it will
fuund more convenient to run the whole into a large jar or precipitate
1 , to be afterwards filtered, dried, and estimated. If the soil contains
£ nuch fine clay, the impalpable matter may take several days to settle to
e bottom completely. It should be allowed to do so. The clear water
.e then be cautiously poured off, or what is better, Fig. 28.
uﬂ‘wg hn:j&phnn The impalpable matter is
then up with the small portion of -
vater left by the syphon above it, and brought on a
sighed filter. From this filter the water may not
it first run quite pure, and if so, the muddy water
18 returned tu the glﬁer, after being used to wash out e
the last portions of impalpablesmatter from the glasa. y
w‘a the time the whole is got on the filter, the pore
o ﬂw becoming partially filled up with clay,
2 water 'mll pass through quite pure. When this
&n case the impalpable matter is washed with

distilled water by means of the waahmg bottle, Fig.

- The filter with its contents is then set in a
m place to dry, after which it is dried in the bath
i £ 300° till it ceases to lose weight. The weight !
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as silica all the coarse parts that are not acted on by muriatic and sulphu-
ic acids, as is often done, is obviously inaccurate.
3 Tu»a.mmeralogmt the recognition of the mineral species constituting
the grit, sand, &c., is by no means difficult. First, the more obvious phy-
sical characters are ascertained, by axammmg portions of each of the gra-
‘dations under a good lens, or magnifier, increasing the power for the fine
m Next, the hardness may be trmd and lastly, the behaviour of the
erent species before the blow-pipe, cither alone, or with the usual fluxes.
artz, for instance, will have a vitreous lustre, will scratch glass, and the
will leave on it a steel-grey streak; it will be infusible per se, but
e with carbonate of soda into a transpmnt bead. Mica plates will
ally, after heating, present the appearance of golden-yellow elastic
gles, capable of being split. Felspar will be softer than quartz. The
m]l scratch it with difficulty. Alone, it will fuse only on the sharp
s, but with carbonate of soda, it will fuae inte a vesicular glass, or with
bor intn a trans t bead. Calcareous sand, or grit, will be very
-:. :adily scratcheld, will effervesce with acids, will calcine and become highly

iminous before the blow-pipe, after which, when moistened on grey lit-
mus papar it will communicate a blue stain.
It wuu]d be tedious to enter into greater detail on this subject. It has
a y been stated that, to any one acquainted with mineralogy, it will
g uant few difficulties. The student will succeed best by following the
1'“- sctions given in CAMPBELYL's translation of * Von Kobell's Instructions
r the Discrimination of Minerals by Simple Chemical Experiments.”’
i Mwumhauqffhl’ﬁmt e of Lime in the Coarser parts of the Soil —
It is sometimes desirable to determine, in a general way, the quantity of
lime existing in the rough portion of the soil, in the condition of limestone.

This may be done by operating on the coarse portion as a whole, before
iﬂa.ng but as it is uf considerable importance to know the state of divi-
‘sion of the calcareous matter, it is better to operate on the small stones,
grit, sand, and fine sand aeparabely. particularly the sand and fine sand.
: A.ny convenient quantity (say 50 grains) of the portion to be tried, is
carefully weighed, and treated in the cold with diluted muriatic acid.
After standing for some hours, and having been well stirred at invervals,
the acid must be ascertained, by test paper, to be in excess. The solution
: $ now ted from the insoluble resltfue by filtration through a weighed
er, and the filter is washed entirely free of acid, dried, and weighed.
2 loss in weight, after subtracting the weight of the ﬁlte:r indicates the
l-'-r of matter dissolved. If the effervescence, on first adding the
acid, was considerable, and if the solution is nearly colourless, the loss
may be considered as almost entirely carbonate of lime; and if an ap-
5. nmnata estimate mﬂ}' is required, it may be so put down, but if greater
accuracy is desired, it is necessary to separate the lime from the small
ions of iron, alumina and phosphoric acid, magnesia and manganese,
that have been dissolved along with it.

Fur this purpose, ammonia is added in excess to the filtered solution,

- a precipitate falls, consisting chiefly of oxide of iron, alumina, and
phoric acid. This precipitate is separated by ﬁlt:atmn and washed
the water that has passed through ceases to give a white cloud pre-
ate when mixed with a solution of nitrate of silver. The solution
‘contain lime, magnesia, and oxide of manganese, and to separate and
estimate the lime, the following steps are taken.
' Iotbn solution which will be found to contain free ammonia, muriatic
 aeid is added till it gives but a very feeble alkaline reaction. Oxalate of
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s of the organic matter remain, diminishing the true estimate
Jﬂlr! mn.ll quantity : but this is more than counterbalanced by the
tf water held in combination by the clay, which the previous drying
€ mpnlpabtlﬁematter at 300° F. had faﬂad to drive off, but which now
: ignition.
ation of Carbonate of Lime in the Impalpable Portion.—A weighed
1 of the mmted impalpable matter is now treated with diluted
puriatic acid, in the same manner as was described, page 135, in estima-
i_ha calcareous matter of the coarser parts. In this case, huwever it
',‘"" be more unsafe to consider the portion soluble in diluted muriatie
2id, as representing the carbonate of lime present. Hence, it is neces-
tu npmte the lime as oxalate, and to determine the percentage of
2 directly, and with the precautions already specifi g?
fement of » Resulls —The process being f.nncluded, the necessary
saleulations are made, and a tabular statement is drawn up, embracing the
llc g estimates :—
A.—Water in 100 parts of air-dried soil.

B.—S8oluble matter.
C.—Coarser » consisting of :—
a. 8 atnne&-—nammg the mmeral species.
b. Grit do. do.
¢. Sand do. do. du.
d. Fine sand, do. do.
e. Calcareous matter in the whole, or in each of the above
tions.

: . Roots and fragments of plants in the whole, or in each
# of the above g'radahm'ﬂ
D.—Impalpable matter—consisting of :—
a. ic or humous matter.
b. careous matter. ;
e. Inorganic matter.

Buch an examination of a soil, will be found of conmdm'hlu value,
ﬁl absence of a more elaborate analysis; and as it is comparatively

,it is the sort of examination most frequently attempted by amateurs
hglnnars, who would shrink from more exact and complicated inves-
gations. In cases too, where, over a considerable area, the soil has had
A common and pretty uniform origin, and where a few accurate analyses of
haracte: istic npwmmns have been made, these mechanical analyses will

¢ greatly enhanced in value.

CHEMICAL ANALYSIS OF SOILS.

Considerable difference of opinion exists among writers on the subject
_ﬂu of soils, arising, no doubt, from the want of accurate researches
_ g the organic part of the soﬂ, and the changes that are constantly
¥ tm in it; from the different views that have been taken of the
-4- plmta and the functions of the soil; from the want of pre-
ini’nmuhun regarding the inorganic constituents of plants; and g-am

e very limited number of accurate analyses of soils that have hitherto been
iblished. While so much remains to Ee done, it is vain to look for unex-
ne ohamilh anal se the whole soil, while others submit to minute
: cmlythao}nmﬂn soluble in water, and the finely divided or im-
luble pa.rt The latter method was generally

AT
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- the whole may be mixed together and concentrated by evaporation in
celain capsule; but either the concentration should not be carried
 as to produce a deposit from the solution, or the deposited matter
be lepa.mhﬂ:l by ﬁltmh-:-n, and separately examined.
n the solution, as is often the case, contains but little organic matter,
e testing for soluble saline substances may be immediately pmceeded
for although organic matter does interfere with the action of some
reagents to be em}i‘lo}red. when it is present only in small quantity,
nterference will not be of great consequence. When, however, the
k colour of the solution indicates the presence of much organic matter,
to destroy it before proceeding with the testing. TFor this
rpose, the solution is evaporated in a porcelain capsule, till it becomes of
upy consistence ; after which, it is transferred to a platinum ecrucible
vaporated to perfect dryness. The erucible is then heated to in-
ent redness, m:u:'l continued in that state till all organic matter is burnt
. and the contents lose their blackness. It is to be kept in mind, how-
er, that if the solution contained volatile substances, such as nitric
pid or ammoniacal salts, they are entirely dissipated in this process,
nd must be tested for in a portion of the solution reserved for the
jurpose, and not evaporated to dryness and ignited. It is also to be ob-
ed, that the heat is kept as low as possible during the burning off of
argamc matter, to avoid, as far as it can be done, the loss of chlorides,
hich are almost mvana.hly present, and are liable to be volatilised at
ratures.
- e organic matter is destroyed, the residuum is treated with dis-
illed water, to which a little nitric acid has been added; and if a small
portion of insoluble matter still remains, it is silica, and may be separated
by filtration. The slightly acid solution is now rendered exactly neutral
mmnma, or as nearly so as can be effected without causing ]JTEEIPI'EB+
13 n:nd thus prepared, the saline solution, which contained much organie
BT, 18 m&y for hemg tested
L. e pperation of testing is carried on in wine
lasses, or small conical test glasses, (Fig. 29,) un-
LT otherwme specified. For each trial, a small
u; ht_',r of the solution (about 60 grains) is taken, §
ind the reagent is added in quantity mn:espundmg
il strength, and to the concentration of the
olution. After the addition of the test, the mix-
iﬁ shaken, or stirred with a glass rod.
1 of dﬁdwym' Alkalinity.—This is to be done
pl}m ﬁy litmus-paper into that portion of
solution first obtained, for the more diluted
ortions cannot be expected to give a decided
ction. The solution obtained, in cases where it
beeu found necessary to destroy the organic
‘ , must, of course, be acid, from the nitrie
.ulad in the process. The most useful litmus
aper is prepared by staining the surface of perfectly
lln.wm Harding’s), with an infusion :
mus, tugwph.wh a.t(l much nitric acid has been added, as to change its
tu neutral-tint. If the colour of the neutral or grey tint is changed
‘ the indication is aecid, if to blue, it is alkaline. The saline solu-
neutral, but occasionally otherwise.
itric Aeid.—1t is very seldom, indeed, that soils in this
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‘portion of solution, freed from organic matter in the manner before
| 139.
- If the previous axanzmn.hoh has shewn the ence of more than a
trace of sulphuric acid, as much chloride of barium is added as is suffi-
gient to precipitate all the sulphuric acid and no more, and the sulphate
f baryta is separated by filtration. Ammonia is then added to the
ered solution in excess, and from the appearance of the precipitate
reby produced, some information will be obtained regarding the kind
'hnm present. If the precipitate is dark brown, peroxide of iron is
sent ; and if, on exposure to the air, the colour becomes darker, it is
..-";-u; to the presence of manganese. If the precipitate is white and
latinous, it is due to alumina or magnesia, or both ; but it may have a
colour more or less deep when all the four are presenL
- Detection of Peroxide qf Iron.—To the solution containing the above more
or less brown ipitate, muriatic acid is added till the precipitate is com-
plete y redmsofwr.cil and excess of ammonia is again added. If magnesia
f__g_-.: o:l:n'le of manganese were present, they now remain in solution, and
the precipitate that falls consists of peroxide of iron and alumina—sup-
'.' 081N g to be present. This precipitate is separated from the solution
'Bltratmn, w'iuch should be u:-umijucted as quickly as possible, and after
being washed it is treated on the filter-paper with muriatic acid, while
moist, whereby it is dissolved; the solution is re- 3!]
eived in another glass, and the ﬁlter-paper is washed Fig. 30.

.I Thm small filtrations are most conveniently per-
ormed by means of small and thin filter-papers, set in
ﬂuks tering rings, Fig. 80, X K X the ring sup-
‘ported on the edges of the test-glass, o the filter-paper.
I iu a still better arrangement when the ring is sup-
ported by a si arm fixed in a separate stand, at
‘."-- J) aha ight, that the apex of the filter is in contact
h the inner edge of the test glass.
'I'o the acid solution of peroxide of iron and alumina,
ustic potash is added, which at first precipitates both bases, but on being
lded in excess, red.msulves the alumina, leaving the peroxide of iron.
v lﬂ!r is now added lest the caustic alkali should correde the filter-paper,
d the peroxide of iron is separated by filtration.
Mﬁm of Alumina.—To the alkaline solution filtered from the per-
Df iron, muriatic acid is added till it is neutral ; on the addition of
';'" mmonia, alumina is precipitated as a white gelahnaus hydrate.
u.ld sphates exist in the saline solution,—and nothing beyond
{o to be met with—both the peroxide of iron and alumina
mntn.m phosphoric acid. This, however, is of no importance in a
ative analysis, where the object is merely to ascertain what bodies
l:n'uant, as a separate process for detecting phosphoric acid must be
had recourse to.

Mﬁm of Oxide of Manganese.—To the alkaline solution out of which
of iron and alumina were precipitated, muriatic acid is added
mntra], after which, on the addition of hydro-sulphate of ammonia,
| t of manganese falls as a flesh-coloured precipitate. Should the
C ﬁf sulphuretof manganese be small, the characteristic colour will not

t till the precipitate has completely subsided, and can be
T m the intervention of the liquid coloured by excess of the
For the sake of beginners, it may be mentioned, that the pre-

traces
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- Detection of Phosphoric Acid —The soluble saline matter of the soil rarely
contains more than traces of phosphoric acid, and in many cases no phos-
ic acid can be detected. Such, however, is the importance of this
tance as a constituent of plants, and consequently of soils and manures,
careful search should be made for it even when present only in traces.
ngel states that when peroxide of iron and alumina are present, only
traces of phosphoric acid can be met with.

For the detection of phosphoric acid, a separate portion of the aqueous
galine solution is necessary; and the organic matter should be destroyed.
seroxide of iron or alumina was fuund in the previous examination, no
ition is necessary; but if they were absent, or occurred merely as
ces, a few drops of permuriate of iron are added to the solution.
nmonia in excess is next added, and the precipitate is separated by
filtration, washed, and treated on the filter-paper with concen- Fig, 31.
trated acetic acid. The soluble matters are taken up by the

etic acid, and pass through the filter; while the phosphate of §—
iron and phoapﬁgfe of alumina remain upon it undissolved.

As, however, traces of these substances might easily remain
on the filter-paper unobserved and scarcely appreciable by the
most accurate weighing, it is better to throw down the pre-
cipitate by ammonia, in a tall narrow test-glass, (Fig. 31,) and
to wash it by affusion and subsidence ; that is, as soon as the
precipitate has subsided, to pour off or draw off by a syphon, —
or a sucker, (Fig. 32,) as much of the supernatant liquid as can be done
without loss of the precipitate. After this, the vessel is filled up with
distilled water, and the precipitate is well stirred up. After sub-Fig. 32.
ence, the clear water is again drawn off, and this process is
cated till the precipitate is washed clean. When this point
has been attained, the wash-water as completely removed as
possible, the precipitate is digested in strong acetic acid: if any
portion of the precipitate remains undissolved, phosphoric acid is
present.
- In the foregoing qualitative examination, no notice has been
aken of substances that very rarely occur, such as oxide of cop-
per, baryta, &c. The methods by which they may be distinguished
and separated from other bodies may be readily ascertained by
reference to works on chemical analysis.
- Every conclusion arrived at in the qualitative analysis, should
be carefully noted down at the time; and when the investigation
18 at an end, the operator will be in possession of data, from
which, it is easy to draw up a scheme of quantitative analysis,
with no more complication than is absolutely necessary for the
estimation of the bodies actually present.
QUANTITATIVE ANALYSIS OF THE SALINE MATTER OF SOILS ,
: SOLUBLE IN WATER.
- For the quantitative analysis, a solution is to be prepared from a known
weight of air-dried soil ; and this weight will be regulated by the quantity
ine matter present, a pretty accurate idea of which will have been
ned in perfgrmmg the qualitative analysis. To obtain weighable
ities of some substances that may be present in very small propor-
T@d recommends as much as two pounds of soil to be operated
pon ; but a half, or even a fourth of this quantity, will in most cases
iffice ; but whether a large or small quantity has been employed, it is
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_evaporation is carried to dryness, the residuary saline mass is
ally heated to dull redness, to drive off all volatile matter. The
s are now dissolved in a small quantity of water, and if a portion
' the magnesia remain insoluble from the loss of acid, it is taken up by
op or two of muriatic acid and added to the rest. Excess of pure
oxide of mercury is next mixed with the solution, and the whole is
porated to dryness. 'Water is poured on the dry mass, and after being
stirred and gently heated, it is thrown on a weighed filter and washed
chlorine cannot be detected in the water that passes through; but
longer, for magnesia is not entirely insoluble. The filter containing
magnesia and excess of oxide of mercury is dried, and ignited, to
talise the latter and burn the paper. The remaining magnesia is
d, and the weight of the filter-ash subtracted.
q. stimation of Potash and Soda.—The solution filtered from the magnesia

s NOW avnpamh&d to dryness, and heated to dull redness to drive off the
mercurial salt ; but as the alkaline chlorides cannot be very highly heated
"3: ithout loss, nﬂﬂmlg beyond a dull red is admissible, The mixel chlo-
1id cd' putusamm and sodium are now weighed, and in many cases it is
1 ecessary to do more than ascertain the weight of the two together,

vithout separating them. If, however, the operator wishes to determine
walght of the alkalies separately, it is done as follows. The mixed

des, after being weighe ? are mixed with 3-75 times their weight of
tnlhmd platino-bichloride of sodium. The mixture is dissolved in a
y small quantity of water, and evaporated at'a low heat to dryness.
t.!m dry mass is poured spirit of wine, of specific gravity -896, which
takes up every thing soluble, leaving platino-bichloride of potassium un-
dissolved. 1t is separated by filtration, and washed with spirit of wine

f the above density; after which, it is exposed to a gentle heat till it
'-= es to lose weight. The wez.ght of this salt multiplied by 19307 gives
he weight of potash present, or if multiplied by *30535 it gives the weight
f chloride of potassium.

The amount of soda present is estimated by the loss. Thus, when the
‘weight of chloride of potassium is subtracted from that of the alkaline
chlorides ascertained before the precipitation of the potash, the weight of
hle lde of sodium is left and this weight multiplied by 53303 gives
s weight of soda
.Emmmn of Pﬁa@m Aeid.—Phosphoric acid is best separated by
method of Schulze already mentioned. A separate portion of the
e matter or saline solution is employed, and in quantity sufficient to
fford results capable of being weighed. If iron has been found during
the ious examination no addition of it may be requisite, but merely

'hml the solution with a few drops of nitric acid, to secure the peroxid-
on of tha irom. If no iron has been found, or anly traces, a little acetate
of iron is added. Ammonia is next added in excess, and the
ecipitate after being well washed is digested in acetic acid, whereby
eve thmg is dissolved except the phosphates of iron and alumina. These
phosphates are washed, dried, ignited and weighed.

The m::mi phuaphat]as are then digested in caustic potash, which dis-
solves the phosphate of alumina, and the greater part of the phosphoric
| of the phosphate of iron. After dilution, the peroxide of iron is
rated by filtration and washed ; but as it still retains phosphoric acid,
dissolved off the filter-paper by muriatic acid, and the filter is washed
ree from acid. The acid solution is neutralised by ammonia, and hydro-
ulphate of ammonia is added, by which the iron is precipitated as sul-
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of acid is brought out, and so on, till the carbonate is

' dmumpused The gas escapes through the tube, while any
¢ vapour that rises along with it is retained by the chloride of
m. Heat is now applied to the flask, to expel any carbonic acid
remains in the solution ; and by raising a quantity of steam, the gas
filled the apparatus is also driven off. When the operator possesses
-pump, it is simpler, after the action of the acid has ceased, to place
paratus under a receiver and exhaust the air; mudmlttmg the air,
ver, through another chloride of calcium tube. A more convenient
n of the apparatus is to have the small tube leading from the flask to
he chloride of calecium tube twice bent, so that the latter stands horizon-
tally over t.he top of the flask.

~ When the gas has been entirely expelled, the loss of weight is ascer-
fained ; it represents the carbonic acid of the carbonates present.
Mgr Results -—-The quantitative analysm of the soluble saline
er being concluded, 1t is necessary, in stating the results, to indicate
he atate of combination in which the various bodies found existed in the
8 1;. ion ; but as the remarks on this subject apply also to the statement
of the rama.i.ning parts of the analysis, they are deferred till an account
of the subsequent processes has been given.

ANALYSIS OF THE FINELY-DIVIDED MATTER OF THE SOIL INSOLUEBLE
IN WATER.

me the previous examination of the soluble matter of the soil, and
ficularly of the grit and sand, a good deal of information rcgnrdmg
," e nature of the impalpable or finely-divided portion will have been
pbtained. The impalpable portion of a fertile soil consists of minerals in
fine division of parts, more or less decomposed, mixed with organic mat-
ber, chiefly vegetable, in a state of deca}' The organic matter may, and
1 does, demand a separate examination, chiefly with the view of as-
taining its condition; whether it is in an inert Cﬂn(].ltlﬂl‘l, as is the
case with peat, or undergmng steady, though slow decay, or in any of the
pumerous and little investigated intermediates states. Very little accurate
data yet exists on which to base such an exammu.tmu; and hence, it is
'_.=; tal merely to estimate the amount of organic matter, or the matter
lestructible by a low red heat. ‘With respect to the inorganic matter,
nch less difficulty exists. After destroying the organic matter, the
residue will generally be found to consist of silica and silicates ; of car-
tes, s of lime and magnesia, that existed as such in the s0il; of
peroxide of ironand alumina, resulting from decomposedsilicates; and of the
bases that were united with the organic matters. It is desirable to ascer-
_:.'u thapementage of carbonate of lime in a soil, as it is known to ba
essential to fertility ; and the same may be said of carbonate of magnesia
peronde of iron. For this purpose, as was recommended in the
.. analysis, the impalpable matter, after ignition, is treated with
ﬂ:luted muriatic acid, and the lime, and if necessary the magnesia
'_':.1 ‘peroxide of iron are estimated. The portion left undissolved, by the
liluted muriatic acid is then analysed ; and the method usually fulinwed
o treat it first with boiling concentrated muriatic acid, and next with
unhmmtmi sulphuric acid ; regarding the residue as silica, and diffi-
1 ﬂ:emmpoubla silicates. In place of this method, huwever, it is
3 , at once to decompose the residue left by the diluted muriatie
%tmn with carbonate of potash, only, the alkalies cannot, in
estimated. Still, however, it is preferable to make a separate
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PLANTS POSSESS NO TRUE RESPIRATORY FUNCTION. 1T

when supplied with light; and most species die if deprived of it.
ot be supposed that the u]:rnductinn of oxygen from the leaf, which
yn to be connected with its natural colour, is the exertion of a
d function, or that it can acquire carbon in the day-time, when it is in
gorous growth, when thesapis rising, when all its powers of obtaining
ment are exerted ; merely for the purpose of giving it off again in
 might, when its leaves are closed, when the motion of the sap is im-
ek, and when it is in a state approaching to that of quiescence. Many
s that grow upon rocks, or soils, containing no carbonic matter, can
be supposed to acquire their chareoal from the carbonic acid gas in
ere ; and the leaf may be considered at the same time as an
ion, and an organ in which the sap may undergo different

LTINS

EhiE o
an of a
Wi

en. pure water only is absorbed by the roots of plants, the fluid, in
r into the leaves, will probably have greater power to absorb ear-
acid from the atmosphere. When the water is saturated with car-
acid gas, some of this substance, even in the sunshine, may be given
y the leaves ; but a part of it likewise will be always decomposed,
has been proved by the experiments of M. Sennebier.*

tion of carbonic acid during the night he shews to be entirely a mechanical
s3—a necessary consequence of the continued absorption, by the roots, of
er holding this %“ in solution, and of the evaporation that is constantly
ng on from the leaves. The absence of light, although it retards the flow
sap and evaporation from the leaves, does not stop these processes; and it is
sible for evaporation of the aqueous portions of the sap to proceed, without
ghly volatile carbonic acid assuming the gaseous state, any more than for
e of cotton or sponge half immersed in a solution of earbonic acid to
nit the water to rate from its surface while it retains the gas.
With respect to the absorption of oxygen by the leaf, Liebig contends that it
way analogous to the absorption of oxygen in animal respiration. Most
ic zodml to which atmospheric air has access are acted on by its oxygen,
gas being absorbed; but this is not analogous to respiration carried on in
lungs of animals, Recent wood, green leaves plucked from the tree and
in darkness, absorb oxygen. Leaves that contain essential oils absorb
and these substances are thereby converted into resins, Acids are
1 in plants during the absence of sun-light by the absorption of oxygen
the atmosphere, and it is by this process that the change in the colour of
g0 well seen in autumn, is gradually effected, Pure woody tissue con-
oxygen and hydrogen in the proportions in which they form water, but
leaves and recent woods contain substances in their tissues, capable of
: ted, that contain hydrogen in excess. All these substances absorb
n the air, and retain it. In animal respiration the oxygen that is
rbed is again evolved as carbonic acid, the carbon being derived from the
y; but the oxyzen absorbed during the night by plants is not so evolved,
nie acid given out durinE the night has nothing to do with the oxygen
sed, or with the tissues of the plant ; it never formed part of the tissues.
s, to insist on a true respiratory function in plants, is to maintain what
ot exist, and what tends to obscure and retard just conceptions of vege-

 common to speak of the oxygen evolved by the leaves of plants in the
of assimilation, as derived from the decomposition of carbonic acid.
the tissues of plants, woody tissue for instance, consist of carbon and
ents of water. Here the carbon is obviounsly derived from carbonic acid,
e oxygen evolved may either be that which was formerly united with
in the carbonie acid, or it may be oxygen formerly united with hydrogen

: in the one case, carbonic acid wounld undergo decomposition, in the
Z






















































MILDEW, SMUT, AND BUNT 195

The canker, or erosion of the bark and wood, is a disease produced
I in trees by a poverty of soil; and it is m?anib]]f connected with
ige. The cause seems to be an excess of alkaline and earthy matter
in the damd.mg sap. I have often found carbonate of lime on the edges
15ﬁet:nn.lmrl.int.m:lllzn trees; and ulmin, which contains fixed alkali, is

bundant in the canker of the elm. The old age of a tree, in this respeet,
ntly analogous to the old age of animals, in which the secretions of
id bony matter are always in excess, and the tendency to ossification

~ The common modes of attempting to cure the canker, are by cutting

eﬁ! of the bark, binding new bark upon it, or laying on a plaister
but these methods though they have been much extolled, pro-

"bl]r do very little in prudun:mg a regeneration of the part. Perhaps the
application of a weak acid to the canker might be of use; or where the
tree is of great value, it may be watered occasionally with a very diluted
.-... The alkaline and earthy nature of the morbid secretion warrants
e trial ; but circumstances that cannot be foreseen may occur to inter-
» with the success of the experiment.
Bemdes the diseases having their source in the constitution of the plant,
or in the unfavourable operation of external elements, there are many
others perhaps more injurious, depending upon the operations and powers
of other living beings; and such are the most difficult to cure, and the
most destructive to the labours of the husbandman.
Parasitical plants of different species which attach themselves to trees
and shrubs, feed on their juices, destroy their health, and finally their
life, abound in all climates ; and, are, perhaps, the most formidable of the
‘enemies of the superior and cultivated vegetable species.
The mildew, which has often occasioned great havock in our wheat
erops, and which was particularly destructive in 1804, is a species of
fungus, so small as to require glasses to render its form distinet, and

ﬁg ﬁupag&ted by its seeda

been shewn by various botanists ; and the subject has received
£ full illustration from the enlightened and elaborate researches of the
President of the Koyal Society.
_ Tha ﬁmg"ua idly spreads from stalk to stalk, fixes itself in the cells
con ith the common tubes, and carries away and consumes that
Wit ent. which should have been appropriated to the grain.
- No remaﬂyhaa as yet been disedvered for this disease; but as the
fi s increases by the diffusion of its seeds, great care should be taken
1 tnn mildewed straw is carried in the manure used for corn; and in
e early crop, if mildew is observed upon any of the stalks of corn, they
should be carefully removed and treated as weeds.*
- The popular notion amongst farmers, that a barberry tree in the neigh-
bourhood of afieldof wheatoften produces the mildew, deserves examination.
This tree is frequently covered with a fungus, which if it should he shewn

]' * Until the researches of Philippar and Henslow, rust was usually attributed
_. funm, named Uredo ru.hga, and U, linearis, while mildew was ascribed to
: inis. Philippar considered the U. linearis, and P. graminis
: Mf:ﬁ more recently, Henslow has proved that all the three are but
ications of the same fungus; and hence, that rust and mildew are but
ant forms of the same disease (dourpal of the Royal Agricultural Society
Vol. II). From the acknowledged efficacy of pickling, especial

lulpht-a of copper, in preventing the bunt fungus, he infers t at it wun!i
lﬂ‘twuhh in preventing rust and mildew.












FOOD OF PLANTS. 199

No substance is more necessary to plants than carbonaceous matter ;
and if this cannot be introduced into the organs of plants except in a
state of solution, there is every reason to suppose that other substances
less essential will be in the same case.
I found by some experiments made in 1804, that plants introduced into
- strong fresh solutions of sugar, mucilage, tanning principle, jelly, and
- other substances died ; but that plants lived in the same solutions after
they had fermented. At that time, I supposed that fermentation was
- necessary to prepare the food of plants; but I have since found that the
deleterious effect of the recent vegetable solutions was owing to their being
too concentrated; in consequence of which the vegetable organs were
: probably clogged with solid matter, and the transpiration by the leaves
vented. In the beginning of June, in the next year, I used solutions
of the same substances; but so much diluted, that there was only about
«3w part of solid vegetable or animal matter in the solutions. Plants of
mint grew luxuriantly in all these solutions; but least so in that of the
astringent matter. I watered some spots of grass in a garden with the
different solutions separately, and a spot with common water : the grass
. watered with solutions of jelly, sugar, and mucilage, grew most vigorously;
and that watered with the solution of the tanning principle grew better
than that watered with common water.

I endeavoured to ascertain whether soluble vegetable substances passed
~ in an unchanged state into the roots of plants, by comparing the products
- of the analysis of the roots of some plants of mint which had grown,
. some in common water, some in a solution of sugar. 120 grains of the
~ roots of the mint which grew in the solution of sugar, afforded five grains
of pale green extract, which had a sweetish taste, but which slightly
- coagulated by the action of alcohol. 120 grains of the roots of the mint
which had grown in common water yielded three grains and a half of
extract, which was of a deep olive colour; its taste was sweetish, but
more astringent than that of the other extract, and it coagulated more

; iously with alcohol.

m:g.'hm results, though not quite decisive, favour the opinion that soluble
- matters pass unaltered into the roots of plants; and the idea is confirmed
by the circumstance that the radical fibres of plants made to grow in in-

earbonie acid and of saline and earthy matter will be taken up in solution. But that
water is often acquired in the state of vapour iz shewn by the fact, that unless
in wet land and after heavy rains, the soil is always merely moist, and even
when a portion of it is subjected to heavy pressure, water does not drop from it.
Moisture is continunally sublimed about in s soils in contact with the roots
- of plants, and is thus presented in such a form as to carry with it only gaseous
nourishment. In summer, although rain falls often, it is seldom in large quan-
tities at a time, In the course of a rainy day, it sometimes falls to the extent of
an inch in depth over the whole surface; but this would do no more than render
a few inches of finely divided soil pasty ; and although the roots were to absorb
the water with great facility, it so soon sinks and is diffused through the whole
mass, that the supply cannot long be supposed to take place by the absorption
- of water exeept as vapour; unless indeed, it could be shewn, that by the con-
‘tinued evaporation from the upper parts of the plant, the vapour in the soil is
‘eondensed on the ioles. But dry weather often continues for weeks to-
gether, during whalefnlﬂ crops continue to grow and thrive. Thus, it appears,
hat although the roots can readily take up water and whatever it holds in solu-
tion, and thus obtain a considerable portion of their food, especially the inorganie
part, a great part of the supply of water and carbonic acid must be obtained
1 the gaseous state,




























































































































































BOUSSINGAULT AND PAYEN'S TABLE.—GUANO. 251

Tables such as these are useful in enabling practical men to compare
one manure with another, and to determine the dose of a manure they
have had no experience in using; yet it must be remarked, that in the
case of highly azotised and rapidly decomposing manures, such as guano,
the theoretical equivalent is liable to be considerably greater than in

tice is found necessary.

By caleulations so easy and obvious as to require no explanation, this
important Table may be extended and corrected as good ultimate analyses
of manures accumulate,

Supplemental Note on Guano.—Since the note, page 232 was written, I
have had occasion to examine samples of some recently imported cargoes
of guano, both from South America and Africa. The African samples I
have seen are very different from the Peruvian and Bolivian both in phy-
sical characters and chemical composition. In the African, the density is
considerably less, the hard lumps are nearly absent, and in many aamp{es,
especially those that are pretty dry, small silky crystals of oxalate of
ammonia abound. In the South American guanos uric acid is often pre-
sent in considerable quantity, but in the African samples, I have met with
but mere traces of it, and in its place ulmic and humic acids. In examin-
ing guanos for agricultural purposes, the method I have followed is to
make separate estimates of the water, ammonia, uric acid, and the ulmic
and humic acids when present; to estimate the remaining organic matter,
oxalic acid, &c., by loss on ignition at a low red heat; and to estimate
the fixed alkaline salts, the earthy salts, and the foreign matters out of the
ash.

The following table contains the results of six different analyses.—No.
I, from south America, was a dry cream-coloured sample, totally different
in appearance from any other sample I have seen, but agreeing with the
descriptions of recent white guano said by authors to be so much valued
in Pern. The remarkable point about this guano is its freshness; the
nitrogen existing principally as uric acid—indeed, in this respect, it does
not differ widely from the dried liquid excrement of the sea-eagle as
estimated by Coindet. This sample contained a considerable quantity of
feathers of sea-birds, and many of the larger and whiter masses had all
the appearance of having been formed from fluid matter deposited in suc-
cessive layers and quicklydried on the bare rocks, angularfragments of which
gtill adhered to the lower part of the cakes, as if considerable force had been
required to detach them. It will not escape notice that the quantity of
nitrogen contained in the uric acid and ammonia of this sample is almost
identical with that contained in the sample obtained by MM. Boussingault
and Payen through the French Minister of Agriculture. No. II. was a
light brown sample considerably damper, but from the same cargo. No.
III. was a fine sample of the lighter brown Peruvian sorts. No. IV. was
a drier and darker Peruvian sample. No. V. was a sample of African
gﬂﬂ, ex Commerce, from Ichaboe, rather light in colour, of less density

n the former samples, and shewing, under the lens, numercus minute
crystals of oxalate of ammonia. No. VI. was an African sample from
Possession Island, darker, damper, and denser than the former, readily

ing with a portion of its water in a dry atmosphere, and assuming a
ight grey colour with a glistening appearance under the lens. This cargo
must have been collected close to water-mark, for it contained numerous
m&; of sea-weed ; bones of birds, and tufts of seals’ hair were also

d in it :—






































































































COMPARATIVE MERITS OF GRABSES. 285

‘When food artificially composed is to be given to cattle, it should be
brought as nearly as possible to the state of natural food. Thus, when
sugar is given to them, some dry fibrous matter should be mixed with it,
such as chopped straw, or dry withered grass, in order that the functions
of the stomach and bowels may be performed in a natural manner. The
principle is the same as that of the practice alluded to in the Third Lec-
ture, of giving choped straw with barley.

In washing sheep, the use of water containing carbonate of lime should

remarkably fond of it. The Phleum nodosum, Phleum alpinum, Poa fertilis,
and Poa compressa, were left untouched, although they were closely adjoining
toit. It seems to attain the greatest perfection in a rich deep loam.

A, s stolonifera, fiorin. In the experiments detailed in the Amcenitates
Academica, it is said, that horses, sheep, and oxen, eat this Em.'as readily, On
the Duke of Bedford’s farm at Maulden, fiorin hay was placed in the racks before
horses in small distinet quantities, alternately with common hay ; but no decided
preference for either, was manifested by the horses in this trial, But that cows
and horses prefer it to hay, when in a green state, seems fully proved by Dr,
Richardson, in his several publications on Fiorin; and of its productive powers
in England (which has been doubted by some,) there are satisfactory proofs.
Lady Hardwick has given an account of a trial of this grass; wherein 23 milch
cows, and one young horse, besides a number of pigs, were kept a fortnight on
the produce of one acre,

trivialis, rough-stalked meadow., Oxen, horses, and sheep, eat this grass
with avidity. Ilares also eat it; but they give a decided preference to the
smooth-stalked meadow grass, to which it is, in many respeets, nearly allied.

Poa sis, smooth-stalked meadow grass, Oxen and horses, are observed
to eat this grass in common with others ; but sheep rather prefer the hard fescue,
and sheeps’ fescue, which affect a similar soil. This species exhausts the soil in a
greater ee, than almost any other species of grass ; the roots being numerous,
and powerfully ereeping, become in two or three years completely matted to-

; the produce diminishes as this takes place. It grows common in some
meadows, dry banks, and even on walls.

Cynosurus cristatus, crested dog's-tail grass, The South Down sheep, and
deer, appear to be remarkably fond of this grass; in some parts of Woburn
Park this grass forms the principal part of the herbage on which these animals
chiefly browse ; while another part of the park, that contains the Jgrostis capil-
laris, Agrosiis pumilis, Festuca ovina, Festuca duriuscula, and Festuca cambrica,
i: seldom tnunl:tllﬂe'hj ttll:lem ;lbut ;ha Welsh breed of sh ;l.lmﬂat. constantly

rowse upon t and neglect the Cynosurus cristatus, Lolium perenne, and
s _P;:_". eg Cy s perenne,

Agrostis vulgaris (capillaris Linn.), fine bent ; common bent, This is a very
common grass on all ‘Pom‘ sandy soils. It is not palatable to cattle, as th
never eat it readily, if any other kinds be within their reach, The Welsh sheep,
however, prefer it,as I before observed ; and it is singular, that those sheep being
bred in the park, when some of the best grasses are equally within their reach,
should still prefer those grasses which naturally grow on the Welsh mountains :
it seems to argue that such a preference is the effect of some other cause, than
that of habit.

Festuca ovina, sheeps’ fescue, All kinds of cattle relish this grass; but it

from the trial that has been made with it on clayey soils, that it continues
but a short time in possession of such, being soon overpowered by the more
luxuriant kinds. On dry shallow soils that are incapable of producing the
larger sorts, this should form the principal erop, or rather the whole; for it is
¢l Ifm oOr ever, in its natural state, found intimately mixed with others; but by
itself,

Festuca duriusenla, hard fescue grass. This is certainly one of the best of
the dwarf sort of grasses, It is grateful to all kinds of cattle; hares are very
fond of it: they cropped it close to the roots, and neglected the Festuca ovina,






















































