foils appear to be barren, or more or less unpro-
daetive, -

1 Wi ey eonta’n something inimical lo vege-
tation.

2 Whea they ate deficient in one or more constis
ticnas v Lieh enter into the srganization of the living
pht

3 When they contain too lirge w preponderance
cven of a valuable ingredient, such as organic mat-
ter, sand, lime, and even clay

4. When there is but a thin layer of soil resting on
the bare rock.

5. When the land is thin, aud rests on an imper-
vious and very thick clay subsoil. or on subsoils
containing something injerious to vegetation.

6. When they are badly drained.

7. When they are affected by a bad ¢'“mate.

The subject in each of these several divisions is
treated of in great fullness by the able experimenter.,
To follow our author into minute details would
occupy too much space, and would not, after all, be
suitable to 1he unscientific yeader, for whose benefit
chiefly this article is intended.

L. Soits are barren or unproducteee when they conlain
somellung imurious lo veqetation.

A ready way of ascertaininig whether n soil con.
tains an injurious substance i3 to puta strip of lit-
mas paper in contact with wet carth, and if the blue
paper tarn rapidly red. o is & clear mdication that
the soil contains something injurions to plant-life,
Good soils have no effect upon red or blue litinus
paper, or if any, {hey produce a slight alkaline reac-
tion, and change the blue colour to & red. The acid
reaction is caused by an excess of organic acids (hu-
mic), or the presence of small quantitics of sulphate
of iron--green vitrol.

Bisulplude of Iron, or iron pyrites. is commonly
found in unproductive soils in which green vitrol is
present.  * The simuitaneous occurrence of these two
compounds is_cxplrined by the fact that green vitrol
is the result of the oxydation of iron pyrites in con-
tact with air and moisture, the iron of the iron pyrites
becomes converted into peroxide of iron, and the st -
phur into sulphuric acid. which, combining together,
produce sulpbate of irva or green viirol, Iiven as
small a proportion as one-half per cent. of green
vitrol renders a soil almost barren : and on land con
taining little more than one per cent, nothing what-
ever can grow.”

Unproductive soils ui..a contun considerable
quantities of protuxide of wun, with scady any red
peroxides, indicating pour vilicatlon, which may
often be remedied by draining and deeper eulture,
thus opening wp fle =1 12 L admission of air.
Protoxide ofiron gives a bluish-grey or dark-green
colour 8o common to many unproductive clays, but
a change from blue to n reddish brown, which better
cultivation induces, indicates the transformation of
protoxide into peroxide of iron, 2 condition more
favourable to vegetation. The cxistence of large
quantitics of protoxide of iron in the soil surely
indicates the absence of deep and thorough culture,

which would allow of free access to the air, with the
oxygen of which the salt has a powerful aflnity.

Chloride of Sodium, (cuinmon sult) and the nitrates
of polash and soda, sy .uines vecur in proportions
injurious o vegetation, althangh when used in proper
quantities they arc, (the two latter especially), power-
ful manures. Dcaty soils when dried consist princi-
pally of organic muder, but in a state the most un-
favourable to the growth of plants, and they are there-
fore without artificial ¢reatinent, proverbially unpro-
ductive, Yrom a numbher of analysis of such soils
made by onc author, the following one from near
Bridgewater, Ingland, is suggestive.

TIIE CANADA FARMER

Fesruary 15,

"This soil. in its natural state, contained 88 per cent.
of water. The trifling amount of mineral matter,
especially phosphoric acid, with the great excess of
organic acids, rendered it unproductive. Draining,
marling, and the applieation of quick lime in large
doses, neatralize the humic acids, decomposo the
peaty or vegetable matter, and bring it into a
state adapted to the growth of crops.

AN ANALSIS OF S0IL FROM TIIE HAARLEM LAKE, IN HOI~
LAND,

Dried at 212°

#0rgante matler and water of combination. . . eeue s 1
Oxides of fron and AlUMINA e et s ieeennnns - 0.7
Sulphato of protoxito of jron . Kt
Bi sulphato of tron {tron pirites). ... W1

Sulphuric acid united with oxtde of iron as ic

fulphate of tront ...,
Sulpliate of limo..... ...
MASDOM Y veienasniis
Phosphoric acid.

Soda,
Chlorido of salinm ..
Tusolublo silicious matter (clay)..

*Containing nitrogen..
Equal to ammonla..

It will beseen from the above that this soil abounds
in all the mineral elements which enter into the com-
position of the ashes of plants, and is rich in phos.
phoric acid, and contains a suflicient poriion of
organic matter, yielding on decomposition more than
} per cent. of ammonia ; but the amount of sulphate
neutralizes all its useful propertiey, rendering it un-
productive.

This land came into the hands of an enterprising
Englisbman ; it had previonsly received only o very
shallew cultivation, producing scanty crops. The
first deep ploughing was followed by still more dimin-
ished crops, and a hecavy dressing of farm-yard
manure, instead of improving mnatters, made them
rather worse ; for even the deep rooted weeds ceased
to grow, and only the surface varieties maintained
themselves. In this dilemma the proprietor applied
to Dr. Voelcker, who subjected the soil to a careful
analysis.

“The preliminary examination showed at once that
there was present some injurions substance, for the
wetted soil strongly discolored the blue litmus paper.
The acid reaction I found was eaused by suiphaic of
iron, and I succeeded in detecting sulphide of iron,
or iron pyrites. As long as the land was left un-
ploughed, the latter constituent was not brought to
the surface, and most of the iron existing there ori-
ginally was no doubt gradually removed into the
subsol by the rain, which accounts for the better
crops when the subsoil was unstirred. By deep cul-
tivation, the sulphide of iron was turned up, and air
admitted into the soil more freely, winch had the f-
fect of oxydizing the iron pyrites, and changing it
into green vitril. As the avoidable mineral cle-
ments and soluble saltsin the land were already
rather in_excess of the amount which is beneficial,
the drossing of farm-yard manure, containing a good
deal ’of soluble matter, could only aggravate the
evil.?

In this case, & heavy dressing of lime was recom-
mended, and its application attended with complete
success. The lime decomposed the sulphate of iron,
and uniting with the liberated sulpburic aeid pro-
duced gypsum—a useful fertilizer—and to oxide of
iron, whieh occurs in all fertile soils, Since green
vitriol, a8 well as iron pyrites, sometimes oceur in
subsoiis, care should be tahen to test the subsoil, be-
fure the operation of subsoil plonghing is commenc-
ed, for such injurious matters, which it ishetter not
to briug to the surface.  Another soil reclaimed from
the sca on the coast of Ilamplox, was analyzed, and
found to contain nearly one and half per cent, of
green vitrol, which rendered it perfectly sterile. Its
composition was very similar to that reclaimed from
the Haarlem Lake, and it was restored by similar
means.

COMPOSITION

OF A TOMPLETELY DBARREN
8ANDY, IN REDFORDSHIRE,

S011,  FRoM

Drled at 2129,
Organlc matter and waterof combination.. coveoess
Oxides of Iron and aluMiDA. veevveenee
Thoephioric ACId. cauies ~uvounes
Sulphato of lime, ,
Magocsiaieeeneans
Potash and
Sulpliaof jron {green wtriol). . PP
Sulphido of £r00 (iroD PYriled)sessececsscsinacense O6
Insoluble silicoous wmatier (chlefly snd)iieseeesss 87.01

ANALYSIS OF PEAT LANDS.

Dricd at 2120
*Qrgante matter (abounding in humic aclds) 97.560
Oxides of iron and alumina 028
855
14
.131
065
. .053
Sulphuric actd ween 4051
e e 405
; 100,000
*C0DIAUNINI DIIOECN cvansenrnmrossesssssosavesens L1428

100.00

“ Ilere, again, we find sulphate as well ag sulphide
of iron in appreciable quantities. A porlion of the
field was so completely sterile, that not a weed nor a
singlo blado of grass could be seen on it. Tested
with litmus paper, this soil showed a strong acid
reaction, and when heated in a platinum capsule,
gavo off pungent fumes of su,phurous acid. Soils in
o healthy condition, it may beremarked, whea heated,
do not givo off pungent vapours, smelling like those
of o lighted sulphur match. This is itself o tolerable
sure 8ign of the presence of injurious iron compounds.’
The colour of this soil was almost black, yet it will
be seen that it contained but n small pr(:fmr(ion of
organic matier. Its colonr wes therefore due princi-
pally to the finely divided sulphide of iron, a small
portion of which under those conditious will impart
a dark grey colour, and obnoxious qualities to 2
large mass of s0il. Where such dark soils occur the
air i3 sometimes charged with fected vapours, smel-
ling faintly like rotten cggs. This smell is produced
by the action of carbonic neid of the air vpon the
black sulphide of iron in the soil, disengaging sul-
phuretted hydrogen gas. o substauce alike injurious
to vegetable as animal life.

¢ All saline matters which are very soluble in water
are injurious to vegetation, when they occur in the
soil in too largo » proportion. The practical ques-

tion is, What is too large a proportion? An answer
has Leen given lately to this question in thie highly
interesting scientific experiments on the nutrition of
plants, by Professor Kuop, of Leipsic, who found that
solutions containing in all not more than 1 part of so-
luble mineral matter to 1600 parts of water are fully as
strong as liquids should be from which plants are to
derive food and grow luxuriantly. In solutions
atronger than this, plants cither grow languidly or
die altogether, althongh the same mineral substances
arc emploged which, in o highly diluted state, are
most active promoters of vegetation. If such e the
case with solutions, my own experience leads me to
infer that the soil itselt’ should not contain more than
1-10th per cent. of such soluble substances, and there-
fore that roils which contain several per cent. of
cotnmon salt, nitrate of lime, or chloride of potas-
siuny, are unfit to maintaia vegetable life in a healthy
state.”

The following analysis of a barren soil impregnat-

ad with salt and nitrates is highly instructive:

Plosphoric acid. .
Eq.:al to bone cart
Carbonato of lime.

Contalning nitri
Chiloride of sodlum..
Chloride of potasslum .
Insolublo siliccousmatter,

*Contalning nitrogen.
Fqual to ammonia..

“We Lave here a large proportion of common salt,
and also chloride of potassium and nitrate of lime,
twy salts still more soluble in water than chloride of
sodium. The nitrate of lime is evidently a product
of the oxydation of animal matter, the presence of
which in this carious soil is distinctly evidenced by
the simultancous occurrence of phosphbate of lime
(bone carth) in considerable quantitics. We have
here presented to us a true nitre-carth, which, valu-
able as it is unquestionably when applied as a ma-
nure, is far too rich in saline constituents to be cul-
tivated like an ordinary soil.”

In concluding this section of thesubject, the follow-
ing brief summary of the various matters and con-
ditions which render svil barren or unproductive,
may be serviccable fo the reader.

(a) Superabundance of organic (humio) acids.

(V) Sulphate of iron (green vitriol), even when pre-
sent in the soil in small quantities.

(¢) Sulphide of iron (iron pyrites), and cspecially
finely divided black sulphide of iron, which, in the
sinallest proportions, is most obnoxious to plants.

(d) Abundance of protoxide of iron, and abscnce
of peroxide, indicating a bad physical condition of
the land.

(¢) Chloride of Sodium, (common sal) in propor-
tions of onc-tenth per cent. and upwards.

(/) Nitratcs and all soluble saline matter, in
quantities exceeding small fractions of 1 per cent. of
the whole mass of soil.

¢To be Continued.)



