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Papers.

APPARATUS FOR SOIL VOLUME DETERMINATION.

By B. FrosteErUs and H. FRAUENFELDER.

With the object of obtaining the most accurate results possible
in volume and pore space determination, especially as regards soil
types under natural conditions, Frosterus (1) constructed an
apparatus in which the volume of the sample is displaced by mercury.
With this apparatus accurate results could be obtained, but the
determination process involved loss of time through weighing, es-
pecially in the case of small samples. As the apparatus was made in
Helsingfors during the War, it left something to be desired in the
matter of material and finish. With the object of improving the
original apparatus, FRAUENFELDER attempted to simplify it, so
that the displaced wolume could if possible be measured without
weighing, and long caleulations be thus avoided.

The apparatus shown below is the result of the proposed al-
‘terations.

Descriplion of the apparatus. — The apparatus consists of three
principal parts.

1) The volume determination cylinder. (Plate X XIII, fig. 56). —
This consists of an upper cover and a lower part (B). The top part
is fastened by means of three lever clamps to the foot, so that the
marks on either part pass one over the other. The pointed apex of
the cover passes up into a tube, at the end of which there is a
tap b. In front of this outlet in the cover a glass tripod is attach-

(1) BEx). Frosterus. Geol. Komm, in Finland: Agrogeologiska karlor, No. 2,
P. 22, 1916,
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ed to prevent the sample from coming into contact with the
outlet. From the lower part Ba tube issues as far as tap a,
where the filling funnel A and the continuation of the cylinder C,
which lies under tap &, branch off,

The inner diameter of B is 50 mm. and its height 100 mm.,
so that samples up to 100 cc. can be determined.

In order to avoid the breaking of parts A and C, these are
attached to the lower part B with the metal band M, to which
the lever clamps are also fastened.

2) Pycnomelers.
3) Burelle.

In addition to the pycnometers and burette the apparatus
includes a mercury tray (Plate XVIII, fig. 55).

Manipulation of the apparaius. — The mercury enters the
cylinder from below, whereby the bubbles adhering to the glass are
expelled.

The flling is done in the following manner :

The tap a is tumed off against B (position 2), and the funnel A,
filled with mercury and a, are brought slowly into position 5. a
and C are thus placed in communication and the air under the
mercury in A is driven out. Now tap & must be opened and the
space B can, in posifion 1, be filled through A until the excess runs
through b towards C.; b is then closed. The excess in C is then
allowed to run out, posifion 2. Tap a is lengthened by a piece
of tubing about 12 em. long, so that the mercury may be allowed
to flow easily and without loss into a wvessel ; the mercury in A
is likewise expelled by posifion 3. The apparatus is now ready for
use, The collecting vessel with the excess mercury is removed and
another put in its place. Tap b is opened and a brought into
position 4, so that sufficient mercury may be allowed to flow out
of B to leave the cover free. The three springs pressing tightly
ont the cover are then loosened and the latter is removed. The
sample, of which the volume is to be determined, having been weighed,
is placed on the mercury, the cover is closed, and the filling begins as
before (the air being expelled by position 5) in the positions 1, 2
and 3. The overflow now collected corresponds to the volume,

In order to determine this volume as exactly as possible, pyeso-
meters were found to be most suitable. A series of 6, of 50, 25, 20,
15, 10 and 5 cc. were used. Volumes below 5 cc. were measured in
a burette of 5 cc. cubic content by 50 cm. in length, so that [, cc.
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can be determined very accurately, The upper part of the burette
expands in the form of a bulb.

The filling of the pycnometers is best dome in a small flat
evaporator with a vent. There is also a brush and rubber ball for
blowing out the mercury remaining in the taps and tubes. The
apparatus is emptied by first opening tap & and then bringing tap
a into position 4 ; this position is shown in fig. 56, to the left, in
the longitudinal-section. _

After the removal of the sample, dust, sand, soil and other im-
purities are often found to be floating on the mercury. These may
be removed with a piece of wadding,

If samples soaked with paraffin are tested, the apparatus must
be cleaned more often.

Accuracy of the apparatus. — The results are given under the
following formulae :

Weight of the sample . . « . « « . . W in grams
Vollle . . v v & v v o v o & v = =+ v in cc.
Volume-weight . . . . . . & « o o . w
Specific weight. . « « von w0 = . . 5

w
Pore space (in 9). . . . . . .. .. s — v) 100

The specific weight of porous substances (checks) is determined,
as usual, with the pycnometers.

In order to test the accuracy of the apparatus a number of
samples were repeatedly determined:

A red quartzite on which 10 determinations were made on
different days, alwayvs gave the same results:

Weight of the sample. . . . . . . + . . 37.120 gm.
Nolimein = i direm e Gl alealta o o 14.600 cec.
Volitie weight -, ool o w0 o wr o s s 2.54

The greatest errors occurred with porous, non-paraffin substances.
For instance, a quarternary clay brick, gave 3 determinations out
of 10 which showed 0.015 ce. in excess of the others,
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Weight of the brick. . . . . . .. ... 40.770 gm,

Vol., (7 readings). . . . « o« o v + = . . 25.650 cc.

Vol., (3 » L o ece e 25.605 »
The volume-weight, is therefore.. . . . . . 1.G40

and the volume-weight, . . . . . . . . . 1.039

The specific weight was . . . . . SRR O

(2.55 — 1.04) 100
P e YA U
ore space, 255 23.92 Uy
Pore space, (2:55 — If:; 100 = 23969

The difference is therefore 0.04 9, in the most unfavourable
conditions, i. e, when the volume weight of 1.93g is not raised to 1.94.

This, so far the greatest difference shown, naturally arose only
from the fact that the porous check was non paraffin, and for this
reason mercury penetrated it and escaped measurement.

The application of the apparatus. — The apparatus is adapted
for testing : Soils, minerals, various kinds of stone, potter’s clay,
artificial stones (beton or concrete), etc.

A number of examples are given below :

MM| wrilﬂ | vwlm |

SAMPLES
I
T T —
| I Sodl types,
575 | 266 | ti13 | Gystfe type Postglacial clay, Odnaes, Pofo.
43.1 2,66 1.53 | Postglacial clay, Aeminne - Halikke,
39.8 2.6 I.57 Glacial band clay Vestankvam.
40.2 2.73 1.63 " 3 s Pargas,
39.1 2.73 166 Mo, Odnses - Pojo.
37.2 2,71 L70 Light mjacla clay, Muostiala
31.9 I 2.72 185 Light mjacla clay, Kelivaara,
283 | 268 | 192 | Cambridge clay, Kivimieni,
20,2 297 .96 Cambridge clay, Kiviniemi,
|
: | Soil section,
67.8 2.27 | 0.73 |" Mo rich in humus A < bed )
53.3 257 | 1.20 » s B -bed g
22.9 %71 | 2.00 Marshland, marl (bituminous soil) upperbed | T
258 | =267 | I8 middle bed | ’

290 | 2,68 190 | Marl under bituminous soil (subsol) '
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Pore space | TSSE | TR SAMPLES
I
| Mingrals and Slones.,
1,24 | Anthracite.
1,85 Schungite (Schunga) - Olonetz,
1.92 Graphite Schungite from Suojaervi - Finland.
2,04 Graphite (earth) from EKrumoau - Bohemia.
2.46 | » {crystal) = Maentvharju - Finland,
2.65 268 = (uartz,
2,60 2,60 = a
244 244 | = (somewhat impure, graphitic),
2.42 2,42 | = Chrystobalite (somewhat impure, graphitic).
2.19 220 | Ouartegloass
2,55 | Feldspar from Kimito - Finland.
3,15 Tourmaline from Tyrvea »
4.10 Gadolinite from EKimito 3
2.57 1 Rﬂpﬂ.ﬂﬂ gfanlh: trom Acland - Saltvik,
268 | ] s  Mariekammn,
2.6% 1 » Kotka,
2.064 ] »  Simola.
2 Granite  from Kalajoki,
2 6 » 3 lisalmi.
265 | » s Nystad,
| Z.79 Diorite »  Eaoalamo.
209 | Diabase L] Lavia.
| 288 | Gakbro » Eyvinkaeae
3.40 Amphibolites  Leppacvirta,
‘ Brick carth products,
36.8 : 2,00 187 | Cambridge clay heated to  goet C.
24.0 | 2,66 2.02 ¥ ¥ 3 1000 @
13,5 | =Z5s 2.33 N » 3 s II00" 3
@43 2.57 2.33 s . 3 3 IIS0"
jor | 263 1,85 N » clinkers
i1.2 | 2.58 2,30 s M »
23.9 | 235 1.94 Builders" bricks, postglacial clay (Aminne) heated to
| goo® C,
253 262 206 | CQuartz-clay bricks from Sweden.
25.4 ! 2.44 182 | Cuarte-lime bricks from Sweden.
285 | =236 183 | * Stella" bricks.
2.4 | 2,41 .87 | Cuartz-limestone 10 from Germany,
200 | 230 Ior | s  E R
26,1 | 2,49 .85 ' ' 22 a Finland.
40,1 2,60 1.57 ] 30 8 3
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HYDROGEN-PEROXIDE CATALASE OF MARSH SOILS.

By Dr. L. SuoLig,
Soil Science Section of the Marsk Soil Ezperiment Station, Brng - Csechoslovakia,

The influence of the soil as a positive catalytic agent
in the combination of hydrogen with oxygen at an ordinary
temperature was already known by TwHizo. DE SAUSSURE (1),
Lm:sic and H. IameENDORF. The last named ascribed this interesting
property to the microorganisms of the soil. A. J. NapoxiscH, LE-
BEDEFF (3), KASERER and others further investigated this question,

The converse phenomenon, that the soil liberated molecular
oxygen from hydrogen-peroxide was known to BERZELIUS (4),
Frass and ScHOENBEIN (5), and in recent times was investigated
by J. Koenic (6), C. KOPPENRATH, HASEN-BAEUMER and Para
Earantariax (7). In this respect the soil resembles certain cataly-
tic agents, such as the fine dust (of almost colloidal fineness) of some
metals : gold, silver, platinum ; many oxides (8), manganese dioxide,
manganese tetroxide, ferric-oxide, super-oxides, sesquioxides, the
ultra-violet rays and some enzymes (g).

Korwic considers the hydrogen-peroxide catalase of the soil
(he finds it absent after liberating molecular oxygen from H.O,)
to be a wery important property (10) of the soil, and ascribes it in
the first place to the enzymes in the micro-organisms and vegetable
matter, for he found that this property of the soil diminished
after partial sterilisation by heating, chloroform (11} or
carbon disulphide.’ Like CorPENRATH and HASENBEAUMER, he
explains this by its close connection with the humus content,
May and Grre held the same opinion (13). Many investigators
consider it of very great importance in estimating the properties
of the soil (14), others, for instance D. CHOUCHATK (15), measure the
biological index by it. Eoewic gives numerous instances of ca-
talytic action before and after soil sterilisation, and from his dis-
coveries it is evident that inorganic matter also plays an important
part and that it is a question not only of soil catalytic action (16)
by bacteria or the residues of organic matter. This is found to
be the case also as regards marsh soils.
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In spite of the fact that the origin of this soil catalase cannot
be attributed strictly to the characteristic properties of the soil
only, it will not be without interest from a purely soil science point
of view, to compare the catalytic capacity of some marsh soils and
endeavour to ascertain some relations, or at least tendencies among
them. It will be shown how in a large number of soil types the
hydrogen-peroxide catalase in vertical sections alters, and how
it is changed by drving the soil at different temperatures. Types
of different texture and, where possible, from different climates
will be considered, An attempt will be made to find a connection
between this soil catalase and the physical structure, hygro-
scopicity and constant and wvariable soil reaction.

The degree of soil catalase was measured eudiometrically, As
the decomposition of the hydrogen peroxide of most of the catalases
also depends on the H, O, concentration and the reaction temper-
ature, the working conditions were in every case identical
and constant. Five gms. of fine earth were treated, 20 cc. of H.O,
were added and the temperature kept at exactly 170 C. The first
determinations of liberated oxygen were made without reduction
of atmospheric pressure, the second were ascertained after such
reduction (the second result is therefore much smaller than the
first). :

‘Types were examined, the majority of which in the ZEMEDELSKY
Archives (17) showed that they were related in physical composition.
Here, for the sake of brevity, their physical composition will not
be discussed, but only their pedological classification (according
to KopEckY), and for a more complete soil determination is added
the hygroscopicity according to RODEWALD-KITSCHNERLICH (18)
and the calcium carbonate content estimated approximately with
the Ereidl volumetric apparatus.

As may be seen from Table I, the soil substance varies very
much in composition.

The oxygen set free by the treatment of air-dried soils (under
conditions given above) is shown in Table 1I, column a.

(TaBLE I, see page 8).
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TasLE I.
| | | oH

Orlgin ol Soil t I ¥ o

TP |
= HET
— = —— :._. | !__

I. — AGRICULTURAL SOILS | |

T Hnln S e fo—20 | humous loam — dark brown : 5.23| a.1 I ?.3: E R
Bl e T | Jo—40 " " " ta { 598 o | 7.5 7.0
B T | Bo=70 MR Tk =i |5,-;.r5 o .I?.:i 70
s «+-| go-t00f " " " " ..|6as0 |7070
e 120—130| yellow loess loam | 3.19| o+ | 7.3 7.0
e o iy 300-310 L " . « | — | 954 7.3 7.2
2, Biest-Hulin, . . . . | Z0—20 | sandy loam — brown . . . . . | 4.40| 0.3 | 7.3 7.2
3 e | 20—-30 " " — dark brown. | 4-49| 0.4 :?,3'5 732
» . « | go=-50 | elightly clayish sand — wellow . | 163 o i—-l:f.z
3. Slapanice B4 « 4| 20-30 ' clay loam — brown , . . . » . | 687 o r?.:-: 7.0
» ++.! 4o=50 | clay loamy sofl — brown . |:r.?4 o.1 |73 7.2
» 4 f6o—7o | vellow loess loam . . . . . . . | 545106 i-;r.se_ 7.2
» + o | IZO=130 Ak b L . 3 s E 5.-:-?ilm -?.2_! 7.3
» - - T40-T50 1 i LE R T e == 3.7 |'?_$- 7.3
4. Slapanice 85 . 10—z20 | clay loam — brown . . -« . . 7.08 02 |— —
] + | 4o—50 | <lay loamy soil — brown 818 0 |—i—
» 8o—g0 | yellow loess Joam . . . . . . . 6.77| 0.2 |— —_
» I3o=Tqo] W Ol Lan — 12,0 i_ —

5. Ivanovice, + s a| 10=30 | humous clay loam — | '
.hmwn..,,.,....,6.IEIn:?.2:1.s
» o e N 44=60 |ﬂnyhm—-—rdln°w ...... 6.50) 0.5 | 7.2/ 7.2
» . ¢ | G0—75 (Joam — wellow . . . . . . . . E22110 _,?.35 73
¥ o e Bocgart B R T e 4.88/14.7 Iif-3=. 7.3

6. Hrulovany-Sanov . . | 20-30 | humous, sandy, clay loam — | |
A R e e T 8.58| 0.3 7,3? 72
b Qgo—I00 clay loam — greenish . . . . . 11,62 (19,4 | 72| 7.2
Hrabitice, . . . . . 10-20 | loamy sand — brown . . . - . 2,38| o1 7.5 70
7. Husioped, i 5-15 (loam — brown . . . 0 oo . . 5.53 I1.G i'j‘.3§ 73
] % « o+ | 20=30 W WL AT s 6.08| 6.5 | 7.3/ 7.3
He e 35-45 i S S e - 4.04/26.0 ] ?-3; 7.z
M DA% s So~go | fine sandy loam — yellow 3.80/18.4 | 7.2/ 7.3

8 Olomouc, . . + . « | 20-30 |sandy loam — brownish — | | |
| ........... 3.u6'| o |7 T
» vova wows | so<Bo | loamy sand . e 4 siww | K30l © | 7.0 6.5
» Upper Ortsten | 6Go—65 | slightly clayish sand — reddish, 1.65) © iﬁuiﬁ-&
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7.2
7.2
7o
7.2
T2

7.z
7.2
T3
13
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TABLE 1 (conlinued).

gtefn . - . . . . .
9. Hodonin , « - « .+ .
L] a B
L] P T

) -
¥ . s wmle ow

B s B @
11, Poltoroh ., . . . . .
] Tt weaaa w

k] & ®
L] ®
L] &
13. Badomin, . . . ..
a Pt I
L] . -
TR e R B
» R D
B . wd we Ao
] et e O P
I8, Adamow ., - .. o. .
» SR
a BT S
» . .
» .

| 3]
Dt | Sall type | E 8'
ol 1k

| I’I“F |
T S T T
slighily. clayih sead — stroug | I
ge—85 | reddish ., . . ... ..o 1B|5| o
10—20 mghuydaﬁahmd—uhﬂbrm | rei o
35~45 | slightly clayish sand — brown. | 061 o
| 8o—go | slightly dayish sand — yellow. . | 0,48 o
250 | clay loam — greenish . . . . .| 6,60 3.2
| To=20 | clay sand — black . . - . . . 3+g.1| 0.3
30~40 | clay loamy sand — brown . . . | 5.73 ©
6o-8o | clay loamy sand — brown-yellew | 524 ©
150—~160| clay loamy sand — yellow . . . t,ﬁz: 6.1
T0=20 i sandy loam — brown . . - . . 3_015i o
30—40 i L RO 3.94. o
Go—70 | loamy sand — yellow-brown . . | 288 o
150-160| slightly clayish sand — yellow , | 1,50 o
:HolgughUyhmnmudayhnmymd l
—pellow .. s e s 3.1‘.4!_ a
30—40 | eandy loam — yellow v | 281 0
Go—70 | yellow Joam. . -+« & 4 o s , 595! o
120-13::[ Ioam —=yellow . .« 00w | 5,35;! a

B-13 '| T P o e, | 3.8} o
30—40 | A T . | 4.26] 0
80—00 | lpamy sand — yellow . . . . . | 4.5%] @

=I5 |loam — gre¥ . - v o4 - .o ! 507 ©
20-30 | loam — yellowish . . . . . .. 543} o
To=50 ﬁn:sa.udym—yﬂlow...!g,ﬁyo
Ijo--lﬁo| clay loamy goil — yellow . . . | 8,55 ©

|

|

|

| II. — ForEsT SOILS.
o=3

17 fomest MEber . v oo ez m gzl o
I?H54|¢hyluammﬂ l@tyeﬁuwlsh 42310
34=40 " " — nearly white . | 3.67 o
40=74 o B wellew . . .. 60T O

| "M " bright reddish | 8.10| 0
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8o s‘gu"|3o Im

TasLy IL
| @ | b I o
| | bafled in water
| Depth Alr-dried soll | dried at 25°C, | drded at 100*C. | for @ minute
Origin | i cm 5 ! |l - X
| | T 0, | Time | Time |
| m.!ho’m.|in$n.!kuéo.-iumn+ihmm inﬁ%u._lf‘m.
i L i ! | |
I, — AGRICULTURAL SoIL, | ‘ , I | |
| 5 38 | =5 27.2| 5 | 206
I. Hulfn , . . « .« . fo=20 | 1D | _waI 10 | 582 10 43.4 1o 50.5
5 33.5, 5 27 5 27
AR | 3Jo—40 IO [ 524] 1o 50.6| 10 42.6 1o | 49.2
| | s 24 | 8 19.8 5 20.7
AR G | T 36,4} ia | 19 | 10 arz| 1o | 36.4
' 5 |14 5 |123] 3 9.2
i : : I ] = ]ID |zz 10 18 |10 16.3
| 188 & 15 5 8.0
B e + | 120-130| 10 35-6l 13 I 28.5| 10 | 23.8| 10 | 15.5
1 | gl ' 80 48 .| 732 5 75
B Wi 3mu3tn= 50 | & 3 540" 8o | 54" : 353
26,4, 5 24 5 Iz 5 19,
2, BreSt-Hulin, . To=20 ] Ig | 40 | 1o '| 30 | 10 35.6) 10 | 3;.3
1 I
282 5 25.2( 5 21.6| 5 1
? s Wiz hlg [ 4:.43! 10 39.6i 10 35.4 o I :;J
| | I 63.6 6o,
| [ 3 3.0 5 41 -5
i . i - | Bot R v e Haesii oo
: ri 698 5 | 6o,
3. Binponice 8¢ . . . . | 2o-30 I ;.55"_ g3| gf4ﬂ | 85 | 5’:?" 80 7’4n”| 85
' } 686, 5 |706l 5 | 754 5 |70
B B F w ® 410—-5'0 } g 1 EEI 5,;5" Bﬂ 5;224; &: 5f25w 35
5 46 | 5 |s14 5 | 508 5 54
2 i fipert L-:- 79.2| 825" :ﬁs 3'45"| :‘3 88" 3!3
6r | 5 618 & 13| 5 52.
: it mo-!3c|| ?‘55” 8o l 715" 8o | 722" 80 | 823" 85
5 22 | 5§ [ 234, 5 ) e My
2 ke :41;—:50. 10 3s |10 36.4 10 34.6 = g_
4. Glapanice 85 . 10-20 | 410" 80 | 2's53”| Bo | s's3"} Bo o E;
Bl's |83 | 5 |4s2| 5 |43z
* Tital 480 g‘m:'" 5.3;. | 847" 80 |10 | ?E.4l: 10 76.2
5 |40 | 5 398 5 332
® 8090 ],3 453,2 1o | 698 10 683 10 61,
48.6| 5 | 48.4) 5 45.5| 5 35.4
» S 130-140! :ﬂ i [RPAE e i Lo 784 10 65.6
6341 5 Goz| 5 6 | 5 35.2
5. Ivanovice , . . 10—3&} ':"1:2" E-Z* 2267 8o | Bxo”! ao s 74
| | 8
5 552 5 | 53 5 |- 50 5 374
» . . 44=00 } 2 a5 3’53"] ﬂnﬁ grasni so.ﬁl 10 ?;‘b
5 46,4 5 516 5 556 5 4
» i Go=75 ] E =0 1 o'13" 81.8



in o

WO ke kR

-

Wk bR bk

-3

3=

PAPERS L2
TaBLE IT [continued)

I I a ‘ o | : Bollad T3 witse
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TaBLe 11 (continued).
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e Depih
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e Izjo_ml
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] P :1::-—13:-;
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;I T :‘ =15
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The soils cannot be compared by the speed constant of Far-
TELOWITZ (I19) because no suitable H,O, concentration was found
for the soil, in which there was molecular reaction (determined in
milk and blood. High concentrations render the catalase inactive
in both). For this reason the soils are compared according to the
number of ce. of oxygen set free in equal time.

Between the quantity of the liberated oxygen and the hygro-
scopicity of the different soils there was no marked connection (20).
In Brest-Hulin, for instance, the least hygroscopicity was found
in the lowest layers, but they set free the greatest quantity of oxy-
gen. At Ticha, the hygroscopicity, owing to the clay soil and iron,
increases with the depth, the catalase also reached its maximum
at a depth of 70 to 80 cm., on the other hand the upper layers come
after the soil vegetable matter as regards catalase. In the Ada-
mover forest zone the minimum hygroscopicity is at a depth of
17-34 cm. and increases regularly on either side, the maximum being
at a lower level. The minimum catalase is in the leached layer be-
low the forest litter, The dynamic force of the soil constituents
appears to be in relation with the catalase.

The iron and varying lime content in this Adamof type is given
in Table IIL

Tasce IITL,
= | —— - — — e e =
. I | Liberated mg. | e
Origin ::?_ | T. | 0, .DaD in oo pn.:
- ‘ I in ce, in 10" | Sofl varkble I. constant
i
| . _—!__:____
Adamov ., . .| o3 1.947 7% | LT R P [
» 317 | 1608 | 17 38 45 | 63
o o veag| zamgc | 39 | 82 | 61 6.0
] | 34=49 2,110 | 1 | 68 | 6.3 7.1
» 4974 | 3.362 | 72 200 | 6.3 7.1

As may be seen from Table ITI, the lime and iron content,
the hygroscopicity and the variable and constant reactions are re-
lated to the catalytic force (lime was not found in the soil in the
form of carbonate).

It is interesting to observe how the upper bed rock layer in
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the Olomouc section, becoming softer, differs from the lower. The
upper layer is strongly catalytic whereas the lower is only slightly
catalytic. As regards hygroscopicity there is only acomparatively
slight difference.

No close relation was found between the caleium carbonate
and catalase. In Hulin, for instance, the greatest catalytic pow-
er is found at a depth of from 300-310 em., and here also the great-
est quantity of lime was found. In Slapanice No. 85 the greatest
lime content isata depth of from 130-140 cm., the catalytic pow-
er here, however, takes the third place. The minimum catalase
was found at 8o-go cm., though this zone is nearly as rich in carbo-
nate as the vegetable mould. Though there appears no definite
relation between the calcinom carbonate content and the catalase,
yvet a certain tendancy thereto can be observed here. The soils
showing the greatest catalytic force (Hustopeé wegetable mould,
subsoil No. 1, Slapanice 85 vegetable mould) are richer in lime than
soil of the lowest catalytic force (Radomin UGi,2, Hodonin UGT,2)
(This result agrees with von KoExI1G's).

If the soil catalase is partly of bacterial origin, then there must
be a certain correlation between scil catalase and soil reaction.
The degree of the constant and varable reaction of the soils ex-
amined is given in Table I (30 gms. of soil were shaken for 1 hour in
100 cc. of water, or with KCL, and the pH filtrate detenmined by
MicHAELIS colorimetric method).

Though neither the degree of variable, nor that of constant
reaction always corresponds with the catalytic force of the soil,
vet we find that the soil with the highest catalase showed the high-
est constant (pH Hustope¢ A. UG 1., Slapanice 84 A.). On the
other hand the soils with the lowest catalase (Radomin UG 1.2,
Hodonin UG 1,2) showed less or very little pH. This rather marked
tendency is also related to the caleium carbonate content.

A further test was made in order to discover how the hydro-
gen-peroxide catalase changes after partial sterilisation of the soil
by heating (22). The soil was dried at 50° and 100° C. until con-
stant weight was obtained. The catalytic force of the soil thus dried
is as shown in Table II, columns &, c.

From this Table it is evident that in many types, when dried at
s00 C., the catalytic force increases (Hulin, Slapanice 84 UG., Sla-
panice 85, somewhat also in the case of Radomin, Hrufovany-Sa-
nov A,, partially in that of Ivanovice and Hustoped), while in other
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types it fell. A small majority show a slight decrease in catalytic
force.

The catalytic force decreased after the partial sterilization
of the soil at 1oe® C. Ouly a few exceptions were found in subsoils
at a great depth.

Tests were also made to discover how this soil force changes
on beiling (23). The soil was beiled in water for 1 minute, and
immediately after cooling hydrogen peroxide was added. The
concentration was such that a quantity of H O, equal to that used
in the other tests was used in the treatment, so that the results could
be compared. In this way the values given in Table II, columnd
were obtained.

Boiling generally, diminished the catalytic force of all soils.
This sterilisation greatly resembles in its effect the of results dry
heating at 1000 C. If a comparison is made of the differences
obtained by subtracting the volume of the liberated oxygen before
and after sterilisation of the soil, the data in Table IV result.

From the Table IV it is evident that from partial sterilisation
of soil by dry heat at 100°C, most of the upperlayers, or those next
to them, suffer (Hustope¢ 35-45 and PoStornd 60-70 are exceptions).
This is in harmony with the atmospheric pressure which similarly
decreases in the sections. As other authors have already shown, .
no relation between the numbers of organisms can be expected,
for different species have a different capacity for liberating mole-
cular oxygen from the hydrogen peroxide (certain staphylocoeci and
sarcinae exert the greatest influence).

If we observe the difference in catalytic force between air-
dried and boiled soils, the proportions are similar to those already
mentioned (Hustopet 35-45, Tichi 150-160 and Hodonin zoo, for
instance, are exceptions).

Nos111Z (24) thinks that the catalase at greater depths de-
creases like the soil fertility and the humus and nitrogen content.

How the soil catalase changes on heating to a dull, red heat
may be seen from the following examples, Table V.

If these figures are compared with those in Table II, column a,
4 great decrease is found in the liberated oxygen. Comparatively
the greatest catalytic force is retained after heating to a red theat,
by those types having a higher lime content, namely Hulin at 300 cm.
and Slapanice at 140 em. This is probably due to the chemical
and mineral composition of the soil components (25).
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TasLe IV.
| | Difference In the ameunt of sxygen Hberated
from the soil before and after sterilisation
Diepth -
Fai | By drying at 100® C. | By boiling in wates )
I | after 5" | alter 10° ofter 5° I after 10"
1 T T |
1. — AGRICULTURAL SoILS, | I
[ ]

v owiwia wow| TO=20 | — 138 — | 6.7
........... 3o-40 | — | 0.8 —_ | 3.2
......... o BO=TO | = 5.1 - a
,,,,,,,,,, go—loo | — 2.0 —_— 3.7
,,,,,,,,,,, I20=130 — 1.8 — 6.8

........... F00=3 10 — = _ =
..... «w| 10-20 | EE ] 44 6.6 5.7
v | 20=30 | 6.6 6.4 22.0 10,1
........ JO=50 | 0.6 e — —
....... 20—30 | 2.5 | —_— IL5 —
A — 6.5 — —_—T0.4 -
........ | 6o—j0 | —48 — | —8o ot
N i 120-130 | —_—n,2 o Bz —_—
........ I40=150 1.5 | 0.4 —_— —_
....... | 10-20 —_ | - — 2.8
s ow e owoa | JO=80 Bo| — 17 2.2
e L T 3.2 '| — O —o.b —o.5
....... 130140 3 —14 —_ —
,,,,,,,, 10-30 i 28.2 _—
......... 44=060 5.2 — I17.4 _—
s+ 0 e a| BO=TF5 —52 —_— —_02 —
...... 8o— .8 — 11.8 6.0
6, HruSovany-Sanov , . . . .| 20-30 1.6 | —gB .
wta via| DO=I00 18 | L2 10,8 Iz.2
......... 10~20 6,8 5.6 11.4 11,8
....... . 5-15 | 4.4 —_ 4.0 —
,,,,,,, 2030 I _— — — —
......... 35=45 i 6.4 3.2 14.5 8.4
.... ' it Bo—go I ORI - — 2.1 12.6 12.3
....... 20=30 10.6 12.8 10,6 12.8
..... R 4.2 53 6.2 G0
Upper Ortstein «| Go-6s 3.8 -_— — -_—
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TaBrLe IV (continued),

| Difference o the amount of oxygen liberated
| from the soll before and after sterilisation

pEvsa =
Orlgia | faem. | BY deving at s . | By bolling fn water
| : after af | after 1o’ | alter 5* | after 10°
8. Olomone Lower Oristein . ! 75-80 | + 47 0.2 10,8
0. Hodonfn, . . + . .+« . .| rpo—20 52 | 5.0 53 5
B e v e 3545 2.6 3.3 4o 43
L i e Bo=00 3z 3.2 3.2 2.9
TR el 250— —19| —30 13.7 15.8
I0, Hrodovany . . v « « « o | To—20 6.8 | 6.8 10,8 1.8
R e ek e T 30—y0 4.4 _— 400 —
] s e+ s s s s s| =o-8o | =—IB —_ 14.4 _—
e 150-160 ! —38z — 6.8 5.0
T, Pohtomd' . + + = » « » = & | 10-20 | 4.0 5.0 0.2 10.2
» « v o vae vol g0m0 | 41 3.6 11'7 1z
» e B 6.0 [ 8.5 8.2
B e ai g vl 250-260 3.2 3.6 Q.4 10,2
12, Vel Megidel , . - - - . . . 10-20 10,6 12.2 ) o.6
a2 sar e en | 30-40 IL.4 | 14.5 12.8 1.8
» e Wi +| Bo—70 4.2 4.8 10,7 9.5
» wiaTE ok als 60w | T20-130 =X |8 =05 8 76
13, Radomin . . . . . wit i B-13 T 144 4 2.8
e e 30—-40 Ly | 1.8 L.7 2.2
» AT el "+ | Bo—go 2.2 | 1 — o6 —o8
R b e e e 515 a9.4 16.5 Ij,ﬁ 6.2
X el At e v 20-30 | 6.4 7.5 9.8 8.2
] wEw mowe wowow ww 70—30 J— — — —
I T 43 6.3 18.4 19.1
|
|
11, — Fomesy SOILS, |
o5 Adamow o ooy v el Goe o—3 3z | 439 | = 168 25.3
¥ el - 8.6 106 | 12.4 14.6
n A CE el [ Y 6.8 8.2 16.4 21.6
] A ) T i 9.8 110 13.8 1L6
» s sw s e owowow | 49=74 | 0.2 12.5 13.2 14.0
1

2 Pad, ingl.
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Tasre V.
Origin Depth In em, Time 0y in .
_ 'J
B e ek e e el ’ 10—20 13 g:i
5 2.5
L e S S B SE I ST ke Tl S 0= 0 I 10 14
e e A e e 3o0-310 Ig :gﬁ
2.5
TR o atin mie e Al el e e 5-15 Ig .4
E) 2.8
e e e T B e T o B o] 20=30 1o I!?
Slapendes IRy Lt e A e ] 140-150 Ig 2:2
The extent
of the action of
oxygen libera-
tion at temper-
atures of 179,
372 and 6o° C.
may be il-
lustrated by
graphs (Fig.57).
From the
foregoing dia-
gram it is seen
Fhatmmannizaas&?aﬂ:nnlzl}.lnla
increase of tem- X
perature  dur- F1o. 57. — Intensity of oxygen liberation.
ing the reaction ¥ = cc. oxygen; X = Time in minutes
2 1) ——— at 170 C,
the quan'tzty of e at 370 C.
oxygen liberat- 3) —=——— at 6o C.
ed is greater at 1 = Hulin mould at 7o cnt, ; IT = Ticha monld at 5 cu.

the same H. o,

concentration (See Hulin 10-20 cm., Ticha 5-15 cm.).
How the quantity of oxygen liberated under the influence of
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a different hydrogen-peroxide concentration wvaries, may be seen
from the following diagram (Fig. 58).

A higher concentration
at the same temperature is
accompanied by an increase
in the quantity of oxygen
liberated,

From all these resultsit
is clear that the catalytic
force of soils cannot be
brought into close relation
with any one of the charac-
teristic soil properties men-
tioned. No general close
connection was found be-
tween the physical compo-
o 1 2 3 & § ¢ 7 @& 9 = sition, hygroscopicity, cal-
cium carbonate content or

Fig, 5B — Varialion in the quantity of oxygen liberated fjeg-ree of rea_ctinn. either
under the influence of hydrogen-peroxide concen-

ozl constant or variable. This
¥ = cc. Oxygen; X = Time In minutes may perhaps be understood

1) 20 % Hz0: up to a certain point. If
<O this property of the soil

I = Hulin vegetable mould at 10 cm,; II = Ticha depends on the humus con-
vegetable mould at 5 o, tent, then it must be great-

est in the vegetable mould
and upper layers. As, however, it is influenced by various oxides
{iron, manganese) in the subsoil it must increase with the depth.
As lime also and a whole series of other elements in the soil come
into play, it is clear that the hydrogen-peroxide catalase cannot
be brought into correlation with any single property of the soil.
The concluding results obtained can therefore only be consi-
dered as certain tendencies, which become evident on studying
the analysis data, and in no way as definite functions.

SUMMARY,

The object of this investigation was to determine the hyvdro-
gen-peroxide catalase in types of marsh seil, and to find out how
it changes after partial sterilisation at a temperature of from 500



20 INTERNATIONAL SOCIETY OF SOIL SCIENCE

1002 C, after boiling, or finally, after heating to a red heat, and how
various temperatures and H_ O, concentrations during the reaction
show their influence, and to bring them into relation with:

(1) the physical composition ;

{z) the hyvgroscopicity (27) ;

{3) the carbonate content ;

(4) the constant and variable soil reaction.

The results of the inwvestigation are as follows:

(1) In the subsoils treated, the hydrogen-peroxide mtaiase in-
creased with the depth, as likewise the hygroscopicity and constant
and wvariable pH concentration.

(2) The soils having the greatest catalvtic force showed a high-
er constant pH and at the same time a higher calcium carbonate
content. On the contrary, soils with the lowest catalase showed
a lower constant pH reaction.

+(3) After drying the soils at 500 C, the catalvtic power altered
irregularly. In some soils it increased, in others it dimin-
ished. After drying the =oils at 100° C, also after boiling in water
for a minute, the catalytic power of the great majority of the scils
diminished. After heating the soils to a dull red heat the catalytic
power diminished in all cases, but irregularly.

(4) With an increased H,O, concentration the quantity of
oxygen liberated also increased.

(5) With a higher temperature during the reaction the quantity
of oxygen liberated also increased.
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(o) CamErox and Bell (Oxydasen) Woods (Peroxydasen) Sce under 6).

(10} Die Tschemosem-erden ragen durch eine ausserordentlich hohe ka-
talytische Kraft hervor, Nach Para KALANTARINIAN |5 £ Erde -+
400 ce 39 HoOp ergeben mach 300 z. B .455 cc 0). See under 7, 8. 62.

(11} Para KarawTariax filhrt an, dass Chloroform schr ungleich anf ver-
schiedene Boeden wirkte. Bei einigen Boeden setzte es die katalytische
Eraft nur sehr undeutlich herab, bei manchen erhoehte sie sogar diese.

(12) Versuche eine Bezichung =zwischen der chemischen Zusammenstzung
des Humus und der katalytischen Kraft des Bodens zu finden. See
Saorix, IVih Soil Science Congress, Rome, 1024,

(13) The catalase of soils, Porio Rice Agric. Exp. Station Circular 9, 1909,

(14) H. Grossmaxy, Landw. Versuchstal., 1008,

(15) Compiles rendus helud, d. sfances d. Uacad. des sciences, p. 1842, 1024.

(16) GERTRUD WOEKER (1914) haelt dic Peroxydase, EKatalase, und die Re-
duktase fuer Enzyne von Aldehydcharakter. Thr widerspricht A. BacH
{1oz4) der werschiedene Enzyme (auch Katalase) herstellte, aber die
Eigenschaften wvon Aldehyden nicht vorfand.

(17) Ssonmg, Ueber Menge nnd Charakter der Matidre noire in den maehri-
schen Boeden, 1g24. ‘

(18] Bodenkunde ITI. ;

(19) Milehwirtschaftliches Zentralblatt, 1910,

(20) Einige Veraenderungen der Katalase des Bodens bel Veraenderungen
der gesammten Bodenoberflacche sind angefuehrt: in Swmorix, Bei-
trag zu den diskolloiden Veraenderungen des Bodens, Zemedel, Ar-
chiv, 1924.

(z1) Es handelt sich hier um ein saures Profil. Der Austauschkalk wurde
bestimmt durch Extraction mit n-KCL

(22) PAPA KALANTARIAN vollzog die Sterlisation bei z Atm. Ueberdruck bei
einer Temperatur von 133% um nicht nur die Bakterien sondern auch
die Enzyme zn vernichten. Sec No. 7.

(23) Siehe unter 15.

(24) Landw. Jahyrbuecher 47, 1014,

{25) Imteressant ist, dass die Schwarzerden — nach ParA EALANTARIAN —
durch Gluehen ammihernd gleich leiden. Der Autor meint, dass man
daraus auf eine annarhernd gleiche mineralogische Zusammensetzung
der Schwarzerden schlicssen koenne.

(26) Die Angaben won cc Sauerstoff sind nicht reduziert auf Atmosphae-
rendruck,

(27) H' koagulieren die Bodenkolloide, Nach AanNio kann man daher eine
Beziehung zwischen den H' im Boden und der Hygroskopicitaet suchen.
Bei dem Adamover Profil sehen wir tatsaechlich, dass in den Unter-
gruenden, wo die aktuelle Aciditaet am geringsten ist (pH am groessten)
dic Hygroscopicitaet steigt,
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THE HELP OF GRAPHS IN KOPECKY'S SCALE
FOR SOIL CLASSIFICATION BY MECHANICAL ANALYSIS.

By -Eng. Jar. SPIRHANZL,
Prague, Czechoslovakia,

The soil cleansing apparatus of Prof. KoPECKY, as experience
shows, is now increasing in importance, especially amongst agri-
cultural scientists. Its success is naturally greatly enhanced by
its easy manipulation, automatic working and the short time
occupied by the analyses. This apparatus has been largely
introduced into the Chechoslovakian Republic and used also in
connection with maps, with excellent results.

As further experience shows, however, the examination of the
character of the soil type by the process of mechanical analysis, for
which investigation a special classification scale was drawn up by
Prof. KorPECKY (1), is often attended with certain difficulties. Espe-
cially in mechanical analyses and in laboratory work at the Technical
High School, the analyst students have always had to search in the
scale in order to get together the right description according to the
analytical data. This led me to draw up a simple scheme (graph),
by means of which the description of the soil type desired could
immediately be ascertained.

This plan is based on Prof. KorEcky's classification scale,
which takes into consideration chiefly two kinds of particles,
viz., 1. particles with a diameter of less than 0.01 mm. (the finest
particles which may be held in suspension) and IL particles with
diameter of from 0.01-0.05. In the diagram the data for the
percentage content of particles of category I. in the soil type are
shown in the wertical figures and the similar percentages of
particles of category I are shown in the horizontal figures.

If, therefore, following the analysis data, the corresponding fig-
ures of category I. be found in one column and those of category IL
in the other, the intersection of these lines shows the description as
per classification of the soil type under examination. For instance:

I 55%, IL 35% . . . *“Clay-loamy Soil ”
I 89,1 35% . .. *Slightly Loamy Sand " ete.

As, in the scale, for the outside space I. o-10 %, and II. over

(1) * Sefl Twpe Classification ™ - Prague, 1913, 22.
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45 Y%, no allowance has been made, we have supplied Prof. KoPECEY's
deficiency by inserting the corresponding “ Loess Soil ”.

On the plan, the gradual change from sand to clay may very
easily be followed. In addition, the individual character of the se-
parate soil types, through their position in the common space is
brought out very clearly, and a reference to the neighbouring group
will also allow of the properties of each group being determined,
and further, from the position of the point of contact in the single
group space, by reference to the neighbouring spaces the properties
of the soil type can be determined. If, for instance, the point of
contact I. 20 % and II 27 %, lies near the “ Loamy Sand "' group,
it is clear that the analysed loam will be very sandy,. .. and so on,
Also, in the plan, the chief groups, Sand, Loam and Clay Soils, are
enclosed by thick lines.

The simplicity of application of this diagram has been so far
appreciated that it is already in general use for practical soil science
dt the Technical High Schools in Bohemia and the work of the stu-
aents is thereby considerably lightened.

THE INFLUENCE OF NEUTRAL SALTS
ON SOIL REACTION.

By O. ARrREENIUS,
Stockhalm,

It has long been known that neutral salts modify soil acidity.
At first these modifications were measured by titration, but re-
cently KAPPEN (5, g), among others, has investigated the removal
of the actual acidity by the addition of salts.

As very few systematic determinations of the reaction of dif-
ferent salts and soils had been made with this object, the author
began these investigations some years ago. After the first series
of tests had been made, it became evident that the colorimetric
method did not give sufficiently exaet results. The investigations
therefore had to be made by the electrometric method *, but were
delayed by the fact that the author hitherto had no suitable in-
struments at his disposal.

For the proposed tests, an acid and an alkaline loam soil, a sandy
soil and an undecomposed sphagnum peat were used.

* The pH determinations were kindly made by Miss 5, Hemvze,

W hed e P
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The tests were made in the following manner. 10 gm. of dried
soil were mixed with 100 cc. of salt solution. The following con-
centrations were used: o) 0.00003; 0.000I; 0.0003; 0.00I; 0.003;
0.0I; 0,03; 0.I; 0.3; Lo; in addition, a still higher degree of
concentration was used, being, for the various salts, as follows :

Kl ENDy Nacl NaNOy N80, NH,Cl

3.00 2.16 5.40 5.53 L.7I 4.94
NHyNOy  (NHy):50, Cadl; Ca(NOg):

507 519 347 5-53

MgCla MgS0y

5.08 4.15-n

The samples were shaken by hand several times, and allowed
to stand over night in closed wvessels and the next day the determin-
ations were made by the quinhvdronelectrode (BrmLmaxx, 4) on
the soil deposits.

The results of these determinations are given in Table I
(see page 26-27).

(In these Tables ' concentration” means concentration of
salts solution, “ pH "', hydrogen concentration).

As the acidity modifications through titration were also of in-
terest, the titration curves of the different soils were determined.

TasLy II.
Titration of the different soils.

1

! 1 | : I 4 I & | 8 | i

| |

cc.of Acld ., - | @ 2z 4 | i 8 | 10

Alkali Toam, . . . . 7092 7.50 7.35 | G690 | 665 | 6,36 5.80
Add L. | 5.05 464 30| 395 | 360| 338 3.10
Bandy Soil, . . . . . 5.10 4.48 394 | 343 3.00 271 | 2.56
TP S S | 5.20 5.22 520 | 500 4.590 4.76 4.68

10 gms. of dry soil were mixed with various guantities of sul-
phuric acid and then diluted to 100 cc.

As however in this investigation only the question of acidi-
fication was dealt with, only the acid sections of the titration curves
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Tasre I.
1
ST R ENO, K,50, ! Macl NaNO, Na,80,
= __r_pH ge. | pH | pe. | pH ac. | pH AL pH e pH ac. | H
Alkali

000000 | 7.03 000|792 0000 743 000 — — | — — [7oz 0000
o.00003 | 7.02 © 7.92 O I 700 00 |T7.00 O 704 O 7092 ©
0,000 792 O 702 O | 790 o 7.90 © 7.04 © 762 O
00003 787 001|792 o | 790 o 7.85 o.015  7.04 © 762 O
o001 7.82 oo2|7.70 oo05 | 7.83 co2|7.85 o.015|7.87 oo1 |7.86 oc.o1
0,003 768 o006 — — | 745 004|780 003 |7.87 ool (790 O
.01 754 ©000 753 o005| 764 007775 004 |7.95 004 |7.79 003
0,03 7.30 021 |7.40 L1.I55| 7.45 0.3 768 o006 I?ﬁ? 006  7.75 0.04
0.1 7.28 ©0.22 | 7.31 0.205| 7.30 0.16| 758 oo8 |7.56 0085 7.91 005 |
0,3 ¥.20 022 %.30 021 7.3% 616|750 olo [7.50 olo | 7.68 o.06
Lo 7.20 0.227.30 0.21 7.84 o0z 7.45 013 | 7406 0135|765 0005
1 7.22 0,25 7.25 0.235 — — 681 o041 |[610 092 |7.70 004
000000 | 505 000| — — | — —|— — | — — 508 0,000
000003 | 5.05 O - — | Bo% 0 —_— e | == = I ROE O
0,0001 5.00 o 5006 0 —_— =i Ce=—l| = == ['8y0 G0l
0,0003 506 0o (506 0 | 505 o — —  — — 505 0O
0,001 4.86 o004 486 o044 | 4093 003|506 O 5.00 O 4.06 003

0,003 464 010|458 o2 4,76 007|400 003 500 0.0 (492 003 |

0,01 4.47 015|445 0.16 4.56 013 | 477 0.06 |4.77 006 | 485 oy
0,03 420 0.25 | 4.25 0.23 | 440 OI7 461 OI1 | 4.58 ouz 477 007
0.1 4.10 0.3I | 4.10 03I 4.32 0.10 | 4.47 0O.11I |4.50 O.I4  4.65 o010
0.3 405 034|405 034 | 430 022|420 022 |425 022 | 4.53 0.13
S 300 043300 043 | 442 016 | 411 030 (400 030 | 4.75 0.07
t 3090 0.43]3.90 0.43 — — |379 048 [392 041 [4.95 0.7
u.nuou-u_i 5.I3 000 — —_ —_— | I3 0.000 | =— —_— | — -—
000003 | 507 001|515 © | 5.1% o 5.14 © 512 O {502 O
o.0001 5.10 0.0 | 5.10 0.01 515 © 5.14 © 5.1z © | 522 ©
00003 .07 0,01 5.05 0,01 5.15 O 5.16 © 514 © | 512 O
0001 459 0.01 | 4.99 ©0.01 504 O0.0I|5I4 O 5.0 001 | 510 O0L
0003 490 0.04 496 0.02 4.94 003|500 000 | 500 00D |5.04 00I
0,01 4-74 0.06 470 007 | 480 005 490 0.04 491 0.04 | 4006 002
0,03 4.57 o.08 | 4.57 o008 | 470 o007 |4.97 o006 | 4.86 o4 |4.50 o4 |
o1 [ 441 OII 44T OII | 459 o.08 465 0.07 4.55 ooy 482 oc.0f
0.3 4.30 0.I3|4.32 003 | 442 008 | 464 000 [440 030 [4.72 000
Lo 4.26 014 4.26 0.14 474 0006 4.27 0.I4 (4.3 D.IF | 500 001
I 4,16 016 | 4.22 0I5 | — — | 420 oI5 |[4.IX o.xb | 5.20 0.01
o.00000 | S23 om0 — @ — —_ —_— = = = = = =
0.00003 = == = —_ —_ = = = [ 526 == == =
0,000 — — | 5206 0.000] — @ —_— — — 526 0,000 — @ —
0,0003 5.26 o0.00| 5.26 0.000 —_— e = e |526 0,000 5,26 0000
Q001 5.25 000 528 0000 526 000 == =— | 5236 0000 520 018
0,003 5.26 000|520 018 | 530 o 5.26 opool5.26 o 5.20 0,18
.01 5.19 0.21 519 0.21 5.30 O 516 a.24 (526 o 520 0.18
0,03 516 o024 518 o022 | 526 O 5.I0 0.31 {521 017 |5.20 Dl
G.X 510 031|510 0,31 526 o |5n04 037 515 o025 |518 oz
0.3 507 0.34 5.08 0,32 516 0.24|4.04 0.53 | 5.04 ©0.37 |5.10 03I
1.0 500 041 500 041 | 535 o020 484 050 (494 052 | 505 o026

L4 | 481 070|498 044 | — — 465 105 |4.B6 066 |5.15 020
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wEo § waxo, | (NHJS0, Cacl, | CafNO,® ‘ MgCly
pH | acfl pH | Hn_l “pH | ac | P ac. | pH ae pH a4t
Alkali Loarg
792 ool 7.02 0 = — 7492 © == 7.94 ©
7492 o 7490 O | 7oo.0 790 o | 790 0 7.9z o
7.92 © 7.00 O 700 O 7.85 o0.015 7.00 O 7.92 O
702 O 781 o03 7.00 © 7.81 o003 | 785 oor | 7.5y owoIs
7.75 ooiff 7.75 0.04 = 7.85 o015 | 773 o.05 7.76 o003 | 7.80 003
7.60 o058 708 0,006 7.7¢ o008 7.65 0.6 7.64 007 | 7.00 0,00
2.55 omll 7.50 o0 | 760 o008 7.38 o007 7.40 0,16 | 7.52 0,09
7.42 oull 6.30 o016 7.50 O.I0 | 7.20 0,20 7.24 024 | 7.35 018
220 osifl 7.25 o0.23 | 7.35 0.a8 700 0.37 fo00 0.37 | 725 o.24
7.18 ol 718 028 | 7.35 018 | 682 o044 | 687 ogq | 720 020
700 ol 707 ©.33 | 7.27 023 | 638 065 | 620 o8y | Fo4 035
| 6.30 ofiff 664 ofio | 6.73 o055 | 610 o093 _— = | 6.10 0.03
Acid
wo| so5 ol — — [ — = 5.05 O i — = | ‘B o
5.00 osf] 505 o 505 0 505 0 | 50950 | 505 ©
s.00 oMl 505 O 505 o 4.6 ooz 505 © 5.05 O
| 500 onll 505 o 508 O 500 0,015 510 ool | 505 O
| 400 ool 490 0,04 500 001 4.78 o006 481 0.03 | 5085 0O

4.75 ool 475 n.o7 4.75 007 4.50 ©,I1 4.56 0,13 | 4.77 0.0b6
4.53 olfl 4.55 0.13 464 o0 440 ©.15 4.47 015 | 4.57 0.13
4.35 oIl 435 0.9 [ 446 013 4.28 o021 428 021 | 447 015
4.10 oill 410 o031 | 4.36 o109 | 4.0 o031 4.14 o028 | 431 o.z20
4.04 ol 304 0.35 | 4.30 019 | 4.04 035 404 035 | 4.14 0.29
3.96 o4fll 396 o40 | 446 015 | 3.90 043 390 o040 | 397 0.39
3.74 o5 386 o043 | 420 oz2r 367 o0.55 3.58 o060 | 346 o069

513 oall — — —_ = 5,15

o | e 5.15 ©
513 © 5I0 O 512 © 515 © 515 O 5.15 o0
512 O 507 oo 5.10 © 515 © 515 © 5.15 o
510 0 507 ©.0I 504 001 ‘ 500 O 500 © 500 O
00 osl 507 o0l | 196 ogz | 4935 0.03 490 003 | 498 o0z

4.70 0,06 | 4.53 0.00 4.53 000 | 4.65 007
1 4.61 o008 | 4.33 o.13 4.33 0.13 | 448 010
4.47 obfll 445 o010 | 4.57 008 | 417 015 4.19 0,15 | 4.33 0.I3
| 4.50 0,09 400 017 4.07 017 | 4.17 016

"l 3493 0.20 393 o020 | 4.I0 o017

— 399 019 | 4.36 012 3.50 0.20 | 370 029 | 3.57 0.34

400 ol 450 o.04 ‘ 4.90 004 | 4.72 006 4.53 oob | 481 o005

5
H
LR
=]
e
=
e
=
b=t
L=}
e
=1
o
[=]
(-]

526 _ = | - — | 52000 —_— — — e
— - - —_ = | 526 o —_— —
— _— — | _— = 526 0 536 o _— -
526 0p - — 520 o 5.26 © | 525 o | 5.26 o

5.26 0 526 o 520 oI8 16 0,25 522 oIo | 521 018
508 ojfll 5°8 o3r sa4 o027 | 507 033 507 0.33 | 508 o031
508 offll 508 031 | 504 027 | 499 043 5.00 0.40 | 4.97 o.47
408 o4l 498 o044 | 512 020 4.77 o83 480 o7 | 481 o075
488 ofll 487 065 | 505 .33 | 4.55 T.zg 4.55 TL.24 | 4.68 1.00
498 © 484 070 | 5005 033 | 431 1.64 4.37 1.55 | 444 I.43
460 1 480 078 | 483 ogr | 377 — 390 — | 378 —

|
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were determined (1). From the curves thus obtained (Fig. 50), the
quantity of liberated acid was estimated by a graph. These va-
lnes are shown in the Table I under «ac.»

) / / /1]
: / / LV
| - / /
| /|
| =

B8 3 [ & 3 : B

F1g, 59, — Acid set free.
A = H:E0; per gm. of dry scil; B = pH,; @ = alkaline loam, ; & = peat sofl; ¢ ==
acid loam ; d = szamd,

The origin of the acidification is usually attributed to the so-
called potential acidity (7). This might be represented by the fol-
lowing equation :

HBd + CaCl, = HCI + CaBd

provided the salt added be CaCl, and the acid soil substance, Bd.
Through the formation of salts there should be an increase of acid-
ity. The acidity however does not depend on the quantity of
acid available, but on the H-on concentration. But this does ot
vary according to the equation. FREUNDLICH (6) points out that
it is very probable that, as stated by Roramuxn, the basic vara-
tion may be explained by the formation of a strong solution, that
is, the phenomenon may be defined as a separation of the salts pre-
sent into two solvents. If this explanation is sound, it will be still
more difficult to explain the potential acidity as a phenomenon of
adsorption. If the potential acidity really existed, the phenomena
could be estimated by the FrEuxprLicH formula, As previously
mentioned (3), however, the author has shown that this is not the
case if the hydrogen-ion concentration be calculated on this formula,
without taking into consideration the buffer-action of the soil.
It might be said that it is the quantity of acid formed, and not
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the hydrogen-ion concentration, which depends on the concentra-
tion of the salt solution. Were the increase in acidity a variable
phenomenon, the logarithmic values, represented by a graph, would
form a straight line, From Figs. 60 and 61, however, it will be seen
that this is not the case : the lines are curved, and this is also the
case with DAIRUHARA's values (5).

F] 0B

F16. 6o, — Liberated Acidity and Salt Concentration in Acid Loam Soils,

A = Log. Concentration; B = TLog * Libemated™ Acid.
Am Naa B0y b = EaS0y; ¢ = Na NOj; d= Na ;¢ = KCOI; f = KNGy,

Another arguement against the explanation of the phenomena
as variable is that alkaline loam, also according to RAMANN an ad-
sorbent saturated soil, in some cases, both in actual and titration
acidity, has undergone greater changes than acid loam. In other
instances the contrary is the case. There is therefore no rule that the
adsorbent unsaturated soil can take up more cations from the salt
solutions than the adsorbent saturated soil.

Hence it appears as though the definition of increased acidity
as a variable phenomenon is not tenable. How then can the mat-
ter be explained? One way of explaining it is by assuming that
neutral salts exert an influence. If a dilute acid solution be mixed
with a stronger neutral salt solution it gives rise to an increased
acidity. (In some cases also a decreased acidity may be the result.)

This is accounted for by the fact that the hyﬂ.mgeu-iqne are
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stimulated, or that the OH-ions are expelled, whereby an apparent
increase in acidity takes place.

Exactly the same phenomenon takes place if quartz, permu-
tit, cotton or similar substances be treated with neutral salt so-
lutions. It would be very useful to explain the soil phenomenon
from the same point of view.

From the Tables it will be seen that the chlorides exercise the
greatest influence, and the nitrates come next ; the sulphates have

b e
/od
A a %
0 7 L
;o
1
1 .{l .
l, A
T
Z = _;,,..-::_f. l'l.__1...---"l"¢

e 0
3 i S AT .-""i. --—l.---'l.-l—'"_"'-.|I
& F.‘“'-‘.'—‘lf‘
‘:.."-_ 1—-1‘L1"'i~f
‘....IL"'"]H_,_
: l
Z 1 o0 B

Fia, 61. — Liberated acidity and splt concentration in acid loam soils,
A = Log. concentration; B = * Liberated " acid.
g = (NHy): 80y; b = NHy HOy; ¢ = NH, Cl;: d = Ca Clz: ¢ = Fo Cla,

the weakest influence. The same order will be found in AckEr-
LOEF's works (8).

Among the cations, Fe has the strongest influence, then come
the Ca, Mg, K, NH, and Na series. These facts justify us in regard-
ing the phenomenon as brought about under the influence of neu-
tral salts,

The greater the buffer reaction of the substances treated, the
stronger is the modification of their acidity.

' By explaining the influence of the salt solutions in this way,
the question of soil acidity will be simplified: the same kind of
acidity exists before and after the addition of the salts, there is

therefore no new acidity, which moreover would be very difficult
to define,
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The extent to which soil acidity is affected by the addition
of artificial fertilisers is of great interest as regards manuring. In
certain cases even, mineral fertilising may be a failure, for it gives
rise to too strong acidity, which, after the investigations on soil
reactions made in recent years (2), may be easily understood.

Large quantities of manure are generally added to sugarbeets. In
order to give a clearidea of this question, a summary of the frequency
of various additions of potash and Chili nitrate made to the soil
in an agricultural district in the south of Sweden are here given:

TasrLe IIL
Frequency of manuring fo soil under sugarbeet.

Amount added 0 100 200 300 400 500 750 kg ha.
40 % potash . . . . 221 100 234 24 18 — 2
Chili nitrate . . . . 27 26 163 205 1ID5 8 4

Supposing an addition of 200 potash and qoo0 kg, Chili nitrate
per ha. be made, this, assuming that the water content of the soil
be 159, and the weight of one ha. 3,000,000 kg, corresponds to
a 0.0045 %, of potash solution and a 0.000 9, of nitrate solution.
For pure salts (this has no practical application) the concentrations
would be: a 0.0011-n NO, solution and a o0.0006-n EKCl solution.
From Table 1 it will be seen that these concentrations correspond
to the following acidity modifications :

HanOy EC]
Alkaline Toam Seil . . . . . . 0.2 0.3
Acid = B e 1n . (4] 0.1
AN . r e e e (4] 0.1
Peat v Gow w oneme G G § 0.1

As will be seen, the modifications are very slight after these
additions of fertiliser. It must also be borne in mind that a very
low water content has been allowed for here. But with the addition
of 1000 kg. or more per ha. very considerable modifications may take
place, as will easily be caleulated from Table 1.

*
* A

During the last decades a series of methods for determining
soil acidity have been elaborated (see especially 1), in which the
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determinations were made on soil precipitates or filtrates plus con-
centrated soil solutions. Chloride of potash especially has been
used in these determinations. During the last few vears, especially
in Germany (g), the pH determinations have been made on KCl
extracts instead of water, and indeed the ECl method is that prin-
cipally used there. The author has made enquiries of several in-
vestigators as to the preference shown for the KCl method and has
generally received the following answers :

1. By the KCl process a clear solution is obtained, but
with water turbid extracts are often obtained.

2. By the addition of KCl the maximum results in the soil
reaction changes caused by manuring are obtained.

3. By the EKCl process comstant pH wvalues result.

4. From the walues obtained with KCI, information may
also be gathered as-to the soil's need of lime.

5. By this process (according to EKAPPEN, 7) much more
important potential acidity is measured.

These points will now be examined :

I. Clearer and better solutions are certainly obtained by
the addition of KCl. But the same also happens when acids are
added. The objection to the last method for pH determinations
is generally understood, but the addition of ECI has also an acidifying
effect and should likewise therefore be rejected. What it is desired
to ascertain through the pH determination is the actual acidity
present in the soil, and this mostly for physiological purposes. By
the addition of KCl this acidity is modified ; therefore by the KCI
method something quite different from that desired is measured. Un-
fortunately it is also impossible to transmute the wvalues obtainea
with the ECI solution by means of a correcting factor into the ** wa-
ter values. ” '

2. It has been shown that the salt concentrations in the
soil obtained by rather abundant manuring are 1/1000 of those
which are generally used in these methods (7 9 or 1n KCl). The
maximum values, therefore, are never reached, nor even approached.

3. That the values obtained electrometrically after the ad-
dition of KCl are more constant than those obtained in soil
suspensions in water, is erroneous. By the use of indicators er-
rors with regards to the salts are greatly increased, and especially
with methyl-red quite erroneous results are obtained.

4. That the “ lime requirement " of the soil can be measured
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by the addition of KCI solution seems very improbable. On the
one hand we know that as regards soil reaction different plants
have quite different tendencies, on the other hand, from tests made,
it appears possible to mistake the quantity of lime necessary to
convert a soil to a pH unity by determining the titration curve
of the soil. If the pH wvalues which are obtained from the three
acid soils, are compared before and after the KCl treatment the

following is found : '

pH
before After Difference
. e

g —
tresitment in ECl

Peak ool w 5.25 4.84 0.41
Acid Loam . . 5.05 3-.00 1.15
Sands S s . 5.13 4.16 0.97

According to this it must be concluded that the sand and loam
soil have about the same need of lime and the peat much less. From
the titration curve it will be seen however that the peat has a much
greater lime requirement than the other soils, which is in accordance
with the experience of farmers,

5) As shown above, it appears very improbable that poten-
tial acidity exists. But it has never been proved that this fact is
of any physiological or physico-chemical importance. On the other
hand it is clearly shown what a great influence soil reaction has on
agriculture. It appears to be more important to establish an
extremely weighty factor, than to turn one’s attention to questions
not yet clearly defined and, as it appears, wrongly explained.

Neutral salt solutions exercise an acidifying influence. It ap-
pears as though this influence may be regarded as a meutral salt
influence. Ordinary artificial fertilisers exert very little influence
in the matter of modifying reactions, on the contrary large addi-
tions may even have an unfavourable effect on soil reaction.

Apparently the estimation of seil reactions in salt solutions is
an unsatisfactory method.

3 Ped, Ingl,
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Abstracts and Literature,

The Aeration of Soils as Influenced by Barometric Pressure Changes,

Bouvoucoes, G. J. and McCoor, M. M. (Michigan Agricultural Experiment
Station). Seil Science, Vol. XVIII, No. 1, pp. 53-63, figs. 7, Baltimore M.,
I924.

In the investigation of this problem, the barographs were buried in
the earth and the graphs thus obtained were compared with those obtained
in the open air. It was found that at a depth of 10 feet the barometric
pressure was the same as in the open air, this being the case in all soil types,
including even heavy clay. It must be concluded therefore that the air
in the soil has free communication with the outside air as far as the im-
permeable strata,

Calculations then showed that the greater the variations in pressure
and the deeper the impermeable strata, the more extensive is the aeration
of the soil and the deeper the penetration of the air therein. When on the
other hand these factors are slight, the air penetrates to a lesser extent. Con-
sidering the whole earth, it must be concluded that the influence of baro-
metric pressure on soil aeration is considerable, especially in the torrid
zones ; certainly this influence is greater than is generally supposed.

. A F
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Remarks and Observations on Imbibitional Soil Moisture,
Fisuer, E. A, fowrnal of Agric. Science 14, Part 2, pp. 204-220, 1024.

In previous papers (Roy. See. Proc. 103 A. 1923, pp. 139 and 164) the
anthor has shown that the evaporation curves of water from wool, sand
and kaolin, ball clay, etc., form four straight intersecting lines. The fac-
tors determining the shape of the curves depend on the vapour pressure of
the water present, the temperature of the drying mass, capillarity and the
diminution of the evaporating surface. The first portion of the rate curves

-

can be expressed by the equation — % — A = fw, in which 4 and &

are characteristic constants for each substance. Similar curves were
obtained for a deep subsoil containing 55.4 % of clay, vet the section cor-
responding to the above-mentioned curve sections showed a considerable
inclination, for the direction of which the author deduced the equation

e T+ alw—n)— ":,; — :'!] = fkw, In thisequation d, aand &

it
are constants and n the percentage water-content at which the curvature
ceased. Curves of the second kind are found only in the case of evapora-
tion curves of materials such as clay soils, which are mixtures of colloidal
and non-colloidal substances, for water in colloidal combination evaporates
at an approximately constant rate; while the rate of evaporation of
the capillary * interstitional ** water quickly decreases.

In this paper the manner in which the * imbibitional” water is retained
by the soil colloids, as compared with the retention of interstitional or ca-
pillary water.

If the critical moisture content, at which the evaporation speed ceas-
es to be constant, be compared with the moisture equivalent determined
by the Bricos and McLaxe method (U. S. Depil. of Agric., Bur. of Soils,
Bul. 45, 1907), i. e. that in which the percentage of water in the soil, which
remains after the elimination of the water from the capillaries by centrifug-
ing, it will be found that in the absence of colloidal substances, as for in-
stance quartz sand, the moisture equivalent is less than the critical mois-
ture content (the contrary is the case with substances containing colloids).
This can only be explained by the fact that the water retained by the clay,
or organic matter, as well as by the coating of colloids on the particles of
soil, acts differently from the moisture retained in the capillaries. Accord-
ing to the tests by Procter and his collaborators (Journal Americ. Chems.
Soc. 40, 886, 1918) the force which causes the entrance of water into a gel-
atine gel and thus determines the expansion, is the osmotic pressure of
the excess of erystalloid-ions inside over that outside the gel; this excess
is a consequence of the Dowax equilibrivm (Zeitschr. |. Eleltrochem. 17,
572, 1g11). The opposing force, limiting expansion, is the cohesion of
the colloidal particles, A gelatin gel expanding through the absorption
of water acts as a perfectly elastic body and obeys Hooxe's law: e — CF
(¥ = wvol. increase in cc, of T mgm. equivalent weight gelatine, C = constant
corresponding to the modulus of elasticity and e the osmotic foree produc-
ing the expansion). In conformity with this law the author found, in his
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investigations with a saturated wool fabric, which was centrifuged at va-
rious speeds, that the moisture content, i. e. the degree of expansion, isa
linear function of the centrifugal force used. The tests made by other in-
vestigators, for instance those by Brices and McLaxg on the moisture
content of soils after centrifuging at a varying number of revolutions, also
led to the same results. If xylol be used instead of water, the former caus-
ing no expansion of cotton, wool, soil, ete, much less xylol than water is
retained after centrifuging. This also proved to be the case with soils,
as will be shown by a comparison of the moisture and xylol equivalentsin
the following Table :

M{.rh!ﬂre Eg':m.'dL m {md avlol Eqa‘u‘ a.h nis of various ma!:‘rm!s

| Molsture rquiv.lltm .\_'r'lni :qulvul-rnt

(AFE) :xm ELES Pefeentinge
{mbibitional imbihitional
Mnderial e = y - ME-XE T
i Dry wt. | Vohme Dry wi. | Volume (Y F LS | m“::d'-“mﬂ
Iu:‘}u basds asia basis | = 138 ME centrifuglng
e DU S L. — d
I.2 ! 5 e
Kaolin. - + & . Ihgar | 166| 330| 004 a2 st | 49
Ball clay, . . . j;'i;:.;t’-,:{ T20.4| 20.2| 600 59.5 1662 35.8
: 23.5 -
Silty sadl. . . - 2::_5;525.:: 59.3i 82| 247 351 B2.5 | 42.5
1.6 ! [ ; |
Clay subsoil . . | 3% {.|.~;.? 1z9.2| 13.8| 416 876 178.3 40.1

47.5% |

:t} Lalrul*tlluu o 1mia- o rml u-p-:cl:lc mﬂtv of soil = 2.60,

(2) Calcnlation on basis of real specific gravity of sofl = 2.60 and specific gravity
of xylol = o863,

The differences between the moisture Equwalfnts ami the xylol eqni-
valents probably furnish a standard for the imbibitional water absorbed
by the colloids, as distinet from the interstitial liquid. In kaolin, possess-
ing, as is known, but few or no colloidal properties, the moisture and xylol
equivalents on a volume basis are almost the same, This indicates that
water, like xylol, is retained interstitially, and that little or no water is
held by imbibition. In the other three tests the imbibition and consequent
expansion is considerable, and much greater with the clay subsoil than
with the ball clay. BerJU.

Capillary Distribution of Moisture in Soil Columns of small CGross
Section.

McLavNGLiN, W. W. (Bureau of Public Roads). United Siaies Depari-
ment of Agriculture. Depariment Bullelin No. 1221, p. 22, Fig. 7. Washington,,
D. C, 1924.

The author carried out experiments for the purpose of ascertaining
the distribution of capillary moisture in vertical, horizontal and inclined
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soil columns, Different kind of soils were nsed, distributed evenly and
uriformly into 32-38 mm, pipes. Capillary moisture did not decrease or
increase in relation to proximity to the water level. The highest percent-
age of moisture was not found close to the water level, but at some dis-
tance from it. The chart recording the percentage of moisture present in
the s0il columns shows an irregular curve, the ends of which, corresponding
to the top of the column, form almost a straight line,

In all the experiments carried out, except in a test on the silty sand
of Idaho, the guantity of water found in the lower half of the pipes was
greater than the average content of the entire soil column. A moderate
content of water was present from the half of the soil to *f, of its height
while the greatest quantity existed at a height varying from %/, to ¥/, of
the immersed portions of the column, In all the soil columns the same
percentage of moisture existed at a distance of a few inches from the level
of the water. The different methods of cultivating the soil and of aeration
caused no alteration in the moisture content.

In the horizontal soil columns, with a vertical line of 100 m{m to the
horizontal surface, it is observed that the highest degree of moisture is
generally, though not necessarily, prezent at the further end of the pipe, in
close proximity to the water, A moderate percentage exists at a distance
from the water equal to half the length of the pipe ; its distribution alters
when the water reaches the outer end. In columns that are inclined to-
wards the base, the highest percentage is present at the top of the pipe
when the force of gravity and capillarity act simultaneously. The total
quantity of moisture contained is a good deal less than the capillary satu-
ration. If the flow towards the base is stopped by an impervious layer,
the content of moisture above this is equal to that observed in a vertical
soil column with the water level at the surface of this layer.

AR,

The Theory of the Mechanical Analysis of Sediments by means of
the Automatic Balance.

Fiseer, R. A, and OpEx, Prof. SvEN, Procsedings of the Ro_-}rcti! Seciety
of Edinburgh, Vol, XLIV, Part 2, pp. go-115. Edinburgh, 1924,

In 1916, in a paper on the size of the particles in deep-sea deposits,
Odén showed that the distribution by mass of a suspension into classes of
particles of different size could be inferred from a study of the course of
sedimentation of such a suspension from a state of uniform dispersion in
water.

In the article now published, the authors have set forth, in a more com-
plete form than has hitherto been attempted, the theory of the derivation
of the distribution curve and the statistical methods appropriate for its
deduction from the physical data.

A summary of the conclusions drawn is as follows :

(1) A simplified mathematical statement of the theory of sedimenta-
tion through a stationary fluid, leads to the formula indicated by Odén,
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and shows that the characteristic distribution of the sediment may be
obtained ;

(@) from the variation of density with depth ;

(B from the rate of change of density at a given depth ;

(¢) from the variation of hydrostatic pressure with depth ;

(d) from the rate of change of hydrostatic pressure at a given depth.

The last relationship affords the theoretical basis of the sedimentation
method,

(2) Schloesing’s sedimentation is incomplete, and leads to errors,

(3) Statistical problems arise in the reduction of sedimentation data
derived from the automatic balance, and data from two duplicate experi-
ments are utilised to examine into the experimental errors actually present.

(4) Two types of fluid motion appear to influence results :

{7) A vertical circnlation set up by the initial disturbance of the
fluid. This may be remedied by using fluids of higher viscosity.

() Convection currents of unspecified tvpe will become important
in prolonged experiments, where the finer particles are being studied.
Great experimental refinement may be necessary to avoid these ; their ef-
fect should be reduced by maintaining the temperature of the water as
close as possible to its temperature of maximum density.

W. 8. G

Investigations on the Rate of Outflow of Granular Substances.

ScHULTZ zurR OvEN, G. Untersuchungen fiber das Ausfliessen von
Kérnungen. ‘

Lawcians, in his investigations on the angle of inclination (Kollodd
Zeilschrift, Vol. XXVIII, 3), found that each powder or granular substance
has a characteristic angle of inclination, and recommends the deter-
mination of this angle for the identification of food-stuffs, powders, etc.
According to LaxcHaxs the angle of inclination depends on the specific
gravity, friction coefficient and size of grain of the substance. Ac-
cording to BoussiNgsQ (Beibl, z. d. Annalen, Vol. 6, 191g), the flow of the
sand through an hour-glass, with a suitable size of grain, depends on the
form and dimensions of the vessel, not on the height of the sand itself.
For a number of substances: kaolin, sand, loam, loess, chalk, clay, slate,
corundum, glass, I have accurately tested the flow through suitable ves-
sels, in order to determine the importance, as affecting the outflow of the
particles, of the specific gravity, size of grain, form and nature of the
surface of the particles, and the shape of the wvessels. For the tables,
illustrations, graphs and full text, see my Dissértation, Giessen, 1912,

The following is a summary of the results:

() The specific weight has no decisive influence on the outflow of
dry particles.

(2) The speed of the outflow does not depend on the height of the
material in the vessel.

(3) It is however dependent on the shape of the vessel, on the size of
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the grain of the same material, on the shape of the particles and the nature
of their surface; for speed of the outflow of the different fractions of the
same substance there is an optimum, AUTHOR,

A Note on Soil Shrinkage.
FisgeER, E. A, Journal of Agric. Science, 14. 126-132, 1024.

A critical review of W. B. Hamg's theory on the progress of soil
shrinkage after the drying of the soil (fouwrnal of Agric. Science 13, 296).
From the results of this investigation the importance of the critical wa-
ter content, i. e. the water content at which rapid evaporation ceases to
be constant, and the divergence between the lower part of the moisture
curve and the corresponding part of the vapour pressure curve, can for
the first time be accurately defined. BEeRjU.

Method for Determining the Permeability of Colloid-Dispersing Sub-
stances under the Influence of Electrolytes.

Scavrrz zur Ovex, G. Methodisches zur Untersuchung der Durchlaes-
sigkeit Eolloiddisperser Substanzen unter der Finwirkong von Elektrolyten,

The apparatus used by Hissiwg for determining the permeability of
the soil under the influence of various salt solutions (Imf. Mgl fiir Bo-
denkinde Vol. b, 1910) does not sufficiently prevent the escape of the col-
loid-dispersing particles. In the method used by the writer, both the
utility of a porcelain filter and also that of D Harx's membrane filter
were tested, and it was found that a certain type of membrane filter does
not allow the dispersing particles to pass through, so that it is possible to
work on a large scale with these “ ultra " filters (1). Reference should
here be made to a work by W. WensE, the expert in filtration technigue
(Zeitschrift fiir angewandte Chemie 1923, No. 47-8, pt. 310), in which the
difficulties and inconveniences often arising in the filtration of highly
dispersive suspensions are mentioned, and effective measures of precau-
tion and practical hints given.

The use of a high suction pressure increases the rate of filtration, but
even then a slackening of speed very soon takes place. The use of tubes
over the membrane gives but slight results and of short duration ; the use
of a broad, soft brush, with which from time to time the * obstructing
layers " may be removed from the membrane, and perhaps also particles
blocking the pores, proved to be more effective ; but even then the advant-
age gained is not great. On the other hand, the cleaning of the pores by
driving a current of air and water through them was quite effective. The
advantage gained through the water current was, however, due to the in-
creased volume of water passing over the membrane, partly negatived as
regards the total duration of filtration. The greatest rate was attained
by a regular alternation between filtration and air-current. The conven-

(z) More detailed information may be had from the writer's dissertation (Giessen, 1921).
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iently placed taps on the apparatus made possible very accurate and
effective working.
. The local conditions of soils are due to the varying dispersion of the
il soil colloids. Granulation, i. e., the formation of the larger soil particles
| is largely dependent on the nature of the electrolyte with which coagula-
| tion is effected. In suspensions of colloidal soil particles, as well as in
hi Berlin-blue sol, the rate of filtration proved to be dependent on :

| (1) The degree of dispersion. — With increasing sedimentation the
| speed decreased ; the hydrostatic level played a subordinate part in this
I connection.
il (2) The electric chargeability of the dispersed particles. — It was
i important first to determine the chargeability of the dispersum before
I commencing the test, or, as is easily possible with Berlin blue, to produce
a clearly defined electric material. The differences in the series of tests
with positive and negative electric material are very great, as will be
_ seen from the graphs and the sedimentation determinations made on the
| interruption of the experiment.
. There are no essential differences between sol and gel as regards the
' influence of the electrolyte.
fi +  'The variation in dispersion brought about in the sol does not cease in
the gel, so that here it is a case of a merging of the series of phenomena into
i one another, it being assumed that the optimum of the structural change
i-‘- had not vet been reached in the sol.
il A structural change in colloidal systems is adopted in agriculture when,
A for instance, it is necessary to lime a soil. Here the absence or presence
(il of soil acidity, as tests with acid and neutral loess have shown, pla}'s a
il prominent part. The degree of soil dispersion is heightened by potash ions, 5
|‘ for calcium ions are supplanted by them and the =soil cakes over, 'Hns
interchange of bases is reversible.
| (3) The influence of the electrolyte concentration. Until expansion
{it' takes place the size of the coagulated particles is largely dependent on the &
it electrolytic concentration, but this influence appears to be of secondary
,;L importance.
(1 {4) The nature of the electrolytes. Both cations and anions come
|‘| into action during the coagulation ; the cations appear to have the greatest

influence. The diminishing influence of the electrolytes on the dispersion

phase is dependent on the chargeability of the dispersum and very par-
ticularly on the atomicity of the electrolytes. AvrHOR,
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Investigations on Alkali Soil and Colloidal Phenomena.

Jorre, J. 5. and McLgaw, H. C. (New Jersey Experiment Station). Seil i
Science, Vol. XVII, No. 5, pp. 395-400, figs. 2. Baltimore, Md., 1924. w]

The work hitherto done on soil alkalis had a purely practical scope and
and was based on empiricism, Only in recent times in Russia has a series
of investigations to discover the origin of soil alkalis and reaction been be-
gun. Such knowledge is necessary before undertaking any scientific treat-
ment, An important feature of the recent investizgations is the estimation

2(68i0; Al
fl-"ﬂ:ﬁlh fee
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of the colloidal nature of some phenomena inherent in soil alkalis. The
following conclusions may be drawn from the authors' investigations.
The positive and negative absorption of the soil and soil solution system
is of great importance for the washing out of the soluble substances. A
negative absorption is desirable in alkaline soils. The coagulation of
the colloids increases the surface tension of the extract and modifies the
physical conditions of alkaline soils, which modifications show them-
selves by the capillary ascent of the water and the soil's permeability to
water. In the investigations on the effects of alum and sulphuric acid
on the coagulation of the alkali soil colloids, the authors have observed
that the combined effect of both such substances is greater than that of
either of them separately. At pH 4.7, coagulation is almost instantaneous,
which indicates that this is probably the iscelectrical point. The alkaline
soil colloids are charged negatively and then precipitated from the colloids
with a positive charge, or by electrolytes with high-power cations. The
dispersal phase which affects the surface, influences evaporation ; the vapour
pressure of the extracts undergoes little alteration from the various treat-
ments. !

In normal soils, the colloids serve to retain various constituents and
therefore delay washing out ; in alkaline soils, this colloidal property Te-
duces the permeability and aeration of the soil and increases its power of
retaining substances, thus bringing about the accumnlation of the salts
after dessication.

AT,

Soil Climatic Conditions and Clay Silicates.

GaxsseN, R. (Gans.) Die Klimatischen Bodenbedingungen der Toner-
desilikatgesteine. Mitieilungen, aus den Laboratorien der Preussischen Geolo-
gischen Landesansiall part 4, pp. 32. Berlin, 1gzz. (Published by the Premssi-
schen Geologischen Landesanstalt, Berlin, No. 4, Invalidenstrasse 44).

In this work the author discusses the decomposition of clay silicates.
Three kinds of weathering are described :

(1) the weathering of clay ;
(2) the weathering of laterite ;
(3} weathering by hyvdration.
' The author describes in detail the methods for determining the va-
rious types of decomposition, and then discusses the chemical processes
which take place in connection therewith.

(1) The weathering of clay in moist, cool and temperate zones :

2{68i0: . AL:Oy. K:0) + % HiO = 4 — 6510z AlaOy. K20 m HaO+ 28105, AlOy. 2 Hz0+ 3 — 68i0:. K20 s HaO

- - R
(potash feldspar) {zealitic silicate) {kaolin silicate) (zoluble potash silicate,
eliminated in partly clear,
partly colloidal solution),
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{2) The lateritic or clay-lateritic decomposition in semi-moist, torrid,

and temperate zones:

(@) purely lateritic decompositions :
6 50 Al:03 K20 + & H:0 = (primary process) 6 5i0;. AlO3 . K20, m HyO + y H20

(feldspar) : {zeolitic silicate)
= (gecondary prmji:l;-_?;i_g H:0—6 8i0: . K30 .5 I[nl__‘}
(hydrargiilite)  (soluble silicate,
eliminated)
(b) clay lateritic decomposition :

primary process { (secondary process)
468105, AL:Oy, K20, 8 Hi0 - p Smgo, . 3H:0 (Hydrargillite)

~ (zeolitic silicate) 4-6 58102, K20, » H:0 (soluble
G800 . Al:0; . K20 4 ¥ HaO= silicates liberated),
4 + yHiO =
(feldspar)
+ 28i0:. Al:05. 2 Ha0 <3 [+ 25i0:. ALy, 2 HaO (kaolln
(kaolin silicate, nnchanged by siticate, unchanged in se-

further influence of water), \ condary process).
(3) Decomposition by hydration in arid and semi-arid zones :
68i0; . Al:Os . K30 + yHiO = 68102, Al:Oy. K305 H:0,

e —

(fld=par) {zeolitic silicate)

In addition to the factors of heat, precipitation and evaporation, the
effect is discussed of the composition of the underlying rock on the type
of decomposition, and the reaction of the resulting soil.

H. HALLER.

Soil Reaction in Relation to Calcinm Adsorption.

Swaxson, C. 0. (Kansas Agriculiural College). fournal of Agviculiural
Research, Vol. XXVI, No. 3, pp. 83-123, figs. 7, tab. z3. Washington, D. C,,
1923,

The author observes that acid soil reaction is not determined by
organic substances. Indeed, the pH values are the same before and after
soil burning ; further, a certain quantity of oxalic acid may be added to
the soil without changing H-ion concentration. The addition of a slightly
ionized acid, on thecontrary, heightens OH-ion concentration, probably
through the formation of salts of a weak acid with a strong base.

The cause of acid soil reaction should be looked for instead in chemieal
phenomena connected with the climatic factors which lead to soil forma-
tion. There is more probability of its acidity when the vearly rainfall is in
excess of evaporation, whereas when the contrary is the case there is a
tendency to alkalinity. The cause of the acidity is to be looked for, therefore,
in the carrying off of the bases and especially of calcium, which takes place
in the decomposition of the silicates. Under such conditions vegetation lan-
guishes since caleium is necessary to plant growth and development. The
addition of caleium in the form of Ca (OH), to such soils tends to reestab-
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lish the former conditions. In these processes it is a question of adsorp-
tion more than of chemical combination.

It may therefore be concluded that the presence of aluminium silicate
brought about by the influence of climatic factors causes the adsorption
of the calcium of Ca (OH), and CaCO,. The washing out and treating
with acids, which may be considered as an exaggeration of climatic factors,
increases the soil’s power of adsorption. The latter is therefore dependent
on the aluminium silicates which are formed in such processes and may be
considered as a phenomenon of base substitution. The adsorptive power
of aluminium silicates is greater for calcium than potassium. A F

On the Measurement of the Hydrogen-ion Concentrations in Soil by
means of the Quinhydrone Electrode.

Burymaxy, EnvaR. Jowrnal of Agricwllural Sciemce, 14, 232-39, 1014.
(Compare CHRISTENSEN and HARALD, lufern. Miileilungen fitv Bodenkunde,
T4, p. 2. '1024).

Hydrogen-ion Concentration in Soil and Lime Reguirement.

Joxges, J. 8. (Oregon Experimental Station). Soil Seience, Vol, XVIII,
No. 1, pp. 65-74, bibliography. Baltimore, Md., 1924.

Crops are possible within certain limits of hydrogen-ion concentration,
beyond which, however, the soil must be improved in order to bring it
to the necessary concentration. Such investigations, however, though
important, are generally neglected in the examination of soil. The author
has made thiz determination on many soils, using the colorimetric method,
which has given results in accord with the electrometric method, and has
compared the values thus obtained with the lime requirement of soils.

Generally, if the hydrogen-ion concentration varies considerably in
the same soil type, with the exception of two or three samples, which repre-

. sent perhaps the extreme types, there is a remarkable uniformity in all the

others. Alfalfa and clover ecrops may succeed well within rather wide
limits of hydrogen-ion concentration. There is no relation therefore
between this and lime requirement. A E.

Investigations on Soil Minerals and their position in the Speier
Stratum and Soils of the Kusel Beds as shown on the Geological
Map (1 : 100,000).

(Untersuchungen ueber Gesteine und ihre Lagerung auf Blatt Spever

und- Biden auf Blatt Eusel der geologischen Karte 1 : 100 coo). Geognostische
Jakreshafte, 35th Year, Munich, 1gz3.

In the previous Palatinate number of the Bavarian Geological and Agri-
cultural Institute an important place is assigned to soil science investiga-
tions. Orro M. Ruis writes at length on the stratification and geological
character of the various alluvial, loess, tertiary, coloured sandstone, shell-
lime and lower red sandstone soils, while H. Nixras and A, Hock treat of
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the soil reaction and need of lime of the Speier beds.  H. Nigras shows, from
the results of investigations, that the soil reaction is more or less influenced
by the geological structure, while Orro M. RErs is of opinion that soil
acidity is not so much caused by the formation, as by the important fac-
tor of the presence or absence of a forest growth, or the fact that it
was a forest soil in a not distant past. Indeed, a soil becomes acid not in
consequence of its petrological character, but through the influence of
the plants which cover it, or the agricultural uses to which it has been put.

In comparing the different methods for testing soil reaction and its
need of lime, many interesting facts come to light. Thus, as NixrLas
says, the need of lime does not depend on the existing quantity of lime,
but on the buffer action of the soil, and what reaction it causes. The al-
luvial and loess-loam spils show the least hydrogen-ion concentration.
Bunter sandstone and lower red sandstone, on the other hand, prove,
in all the tests, to be acid. From the total acidity estimated by titration
with */,, . alkaline soda solution, the quantity of lime necessary to neutra-
lise the acidity was estimated, and thus the lime requirement of the field
was determined. The titration of the soil acidity by DagvRara's method
gave no reliable values, for the iron, and especially the aluminium hydr-
oxide, formed colloidal compounds with the acid, which escaped titration.
Neutral soils require a particularly searching test as regards their lime re-
quirement. In CHRISTENSEN's azotobacter test, the five-days' treatment
is decidedly preferable to the three-days’ treatment, as was shown by the
tests,

While the upper red sandstone soils in the Speier beds tested by Nix-
1As are really all acid, there are, in the lower red sandstone of the Lauter-
tal, between Olsbruecken and Wolistein (Kusel beds), according to Orro
M. Rris, also alkaline soils near those which are acid. But the CaCO,
content, determined by Passox's method, was negative everywhere, and
only once was a trace found of CaCQ,. In spite of this, the percentage
of Cal) content can be estimated at o.4T 9%,. These results show how
carefully PAssox's lime test should be used. The only acid soil among the
samples with 0.05 %), Ca0 was taken from forest land.

Field crops, as is well-known, except on soil of the most marked lime
formation, imply no surety against acidity, especially when physiologically
acid artificial fertilisers are used.

HerM. FISCHER.

Importance of Hydrogen-ion Concentration in Physico-Chemical Studies
of Hevea Soils.
BrRADFIELD, R. (Agricultural Experiment Station, University of Missouri).
Soil Seience, Vol. XVII, No. 5, pp. 411-422, Fig. 6, bibliography. Baltimore,
Mad., 19z4.

The author in this article discusses the flocculation of clay and the ef-
fect of hydrogen-ion concentration upon the absorption and exchange of
bases. The importance of this in a physico-chemical study of soils is
pointed out and its practical results. &, F
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Changes in the Chemical Composition of Soils in Cylinders after long
continued Treatment.

Bramg, A, W. and Prince, A. L. (New Jersey Agricnltural Experiment
Station), Sesl Science, Vol, XVIII, No, 1, pp. 31-32. bibliography. Baltimore,
Md., 1g24.

The chemical composition of the soil continually changes, but our
methods of investigation are not sufficiently delicate to follow such changes
unless the determinations are made continuously over a long period of
Years.

The authors have investigated the problem with the cylinder method,
already described in Bulletins Nos. 221 and 288 of the New Jersey Agricul-
tural Experiment Station. The investigations covered a period of 25 years,
various fertilising treatments being applied and both the soil and the crop
analysed,

Phosphoric anfiydride, — The quantity present in the soil, plus that
carried away by the crop, is rather less than that generally present in the
soil plus that added by fertilising. Supposing the fertiliser contains 100 1b,
per acre, the loss is 13 1b. per acre. By doubling the addition of phosphoric
anhydride, a larger crop is obtained, but the loss is three times greater,
It must be concluded that the phosphoric anhydride is carried away by
drainage water, When this fertiliser is apphed in large quantities it may
accnmulate in the soil, which may be injurious.

Polash. There is generally a loss, notwithstanding apphcafmnﬁ of
potash. Soils containing 2.6 % at the outset only contained 2z %, at the end
of the test. The loss was caused through the crops and the drainage wa-
ter ; the more abundant the fertilising in general, the greater is the loss
under both these heads.

Lime., In the cylinders in which lime was not added, a decrease of
the latter was observed ; the loss was greater in that in which sulphate of
ammonia only, without lime or farmyard manure, was used. With few
exceptions, the cylinders in which lime was added showed an increase of
the latter.

Magnesium. It was not applied as a fertiliser, but only added asa
lime impurity and with farmyard manure, A decrease of from 2.24 %
to 1.5 % was noticed,

Reaction. 'The soils in all the cylinders where lime was not added be-
came acid. The lime requirement is reckoned at from 1400 to 2800 lbs,
per acre ; the pH value varied from 4.9 to 6.2 %. The cylinders in which
lime had been added, on the other hand, showed no need of lime ; their
pH was from 6.5 to 7.3. The continued use of acid phosphates did not cause
acidity,

Among the cylinders where lime had not been added, the greatest
need of this was observed in that treated with sulphate of ammonia only ;
the soil became so toxic that not a single plant reached maturity,

AR,
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Comparison of the Soil Solution by Displacement Method and the X
Water Extract of Alkali Soils. n
HisBarD, P. L. (University of California, Agricultural FExperiment ﬁ
Station), Soil Science, Vol, XVI, No. 6, pp. 465-471, bibliography. Baltimore, in
Md., 1923,
| Two methods in use for the analysis of the soluble ¢lements of soil -
I || are :— the “ Solution ™, obtained by the displacement method, and the '
A ** Extract "', obtained by mixing with the soil a quantity of distilled water
I.: almost entirely free from CO® equal to five times its weight, after which ar
1 the Pasteur filter is used. Experiments carried out by the author indicate
il that the water extract does not represent the actual conditions in the soil, p
I as the fizures recorded for carbonate, bicarbonate and phosphate are higher ";
il than those actually existing. The data registered for chlorine, sodium pl":
il || and nitrate are approximately correct ; sulphate and potassinm show an = .
i excess, while the data given for calcium and magnesia may be either too :
A high or too low. The geo-chemical classification shows that the water o
| - . . - .
i extracts contain a relatively higher proportion of sodium salts, whereas oF
i calcium and magnesiuin salts are less abundant than in the real solution,
' The latter makes the soil appear more suitable for the growth of plants ob
[ than does the water extract method. A F. Te
|
il The Rapid Determination of Available Phosphate in Soil by the o
Coeruleo-Molybdate Reaction of Denigés. S
||! Arrixs, W. R, G, Jowrnal of Agric, Science 14, Part z, 192-197, Ig24. ing
:. In det&rir}ia\ing the P,O, in saturated soil extracts, 10 gm. of ajr- ::i]
H dried soil, which had been passed through a T00-mesh sieve, werekshakert o
il with 50 cc. of water, 10 cc. of the extract being centrifuged until clear, t
Il and 5 ce. of this extract was made up to 100 ce. and reduced by the follow- Dﬁ
i ing reagents : (Reagent A) 100 ce. 109, ammonium molybdate 4 300 ce. ]
i 50 per cent by volume, H.50,. (Reagent B) 0.1 gm. tin after the addition ;‘n
| B of one drop of a 4 %, copper sulphate solution, was dissolved by 2 cc. pure i
|i. HCI, and after solution of the Sn the whole was made up to 10 ce. For o
Al every 100 ce. of the extract prepared as above, 2 ce. of reagent A and ;.31
i 5 drops of reagent B (which must be freshly prepared every day) were i
il added. With a similar quantity of these reagents a control solution was ETI':
L prepared containing 0.05 or in some cases 0.5 mg. of P.O.. After the i‘-]m'
1] addition of the reagents the solution assumed a blue colour, which at- '
It tained its maximum intensity after 5 minutes. The colorimetric tests Ef’
i can be made in a simple manner in 100 cc. HEHNER cylinders. Faults :
‘ . through slightly coloured extracts, which impart a green colour to the blue :’“
I solution, can be corrected by the addition of a few drops of a dilute solu- i
| | tion of Bismark brown to the test solution. The method allows the P_=05
5 in the soil extract (1:5) to be determined even after considerable dilution, 54
”' High phosphate contents were found in the samples taken from bog peats. e
|

1k In the majority of the soils examined, less than 2 parts of water-soluble
H. P.O, were contained in 1 million parts of soil. Manured soils contained
I
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20 or more parts. A 3-4 hours’ extraction gives the same P.O, content
in ordinary soils with a low P,O, content, as a 4-7 days’ extraction. In
soils rich in P.O, on the other haud the solubility of the P.O, appears to
be retarded by lengthened extraction and may undergo reversion to an
insoluble form during prolonged extraction.

BERJU.

The Determination of Nitrates in Soeils.

HARPER, HORACE J. (University of Wisconsin, Madison, Wis,). Tndusirial
and Engineering Chemisiry. Vol, 16, Fo. 2, pp. 180-183. Washington, D, C,

Among the varions methods proposed for the determination of nitrates
in soils, that of phenoldisulphonic acid is most used becaunse it is the sim-
plest and quickest. It presents various difficulties however: (1) that of
obtaining a perfectly clear and colourless extract, which is absolutely
essential ; (2) of obviating the losses in nitrate which occur, from wvarious
causes, during the determination ; (3) of making an exact comparison
between the sample solution of known wvalue, and the solution under
examination, avoiding the use of reagents which interfere with the process.

In these notes the Author reports an accurate analytical process for
obviating this difficulty, which ensures the most exact results being obtained.
To obtain a perfectly clear and colourless extract, the Author, basing on
practical tests repeatedly made on different types of soil, suggests as most
suitable in all ecases the use of the sulphate and hydroxide of copper, which
serve as excellent colorising and clarifying agents. Thelossesin nitrates dur-
ing the determination process, as has already been observed by other-
experimentalists, chiefly takes place: (1) through absorpiion by certain de-
colorising and clarifying agents (e. g. the various kinds of decolorising
carbons, aluminium hydroxide, ete.); (2) through evaporation when the ex-
tract obtained and which evaporates is acid; (3) through the presence of
ofher salts in the extract, such as carbonates and chlorides, the latter
only if found in the soil in quuntltles of more than 15 parts per million.
To reduce to a minimum this loss in nitrates the Anthor proposes : fo use
copper hydroxide as a decoloriser, bring that portion of the extract which
is to be evaporated to a distinctly alkaline reaction, and if necessary, set
free the chiorides, precipitating with silver sulphate, and finally, when
evaporation has taken place, add to the dry precipitate obtained 3 cc. of
phenoldisulphonic acid in such a way that the whole of the precipitate,
from the centre to the periphery, is completely saturated by the reacting
agent. The presence of colorisations, which prevent an exact comparison
being made between the nitrate solutions of known value serving as controls,
and the solution under examination, is due either to the presence of
organic substances or of insoluble salts in the precipitate, or to an irregular
use of the various reacting agents,

By using copper hydroxide the colorisation due to organic substances
is absolutely excluded. As to the other causes, to obviate them it suffices
to follow out the process exactly.

: L. M
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Iron, Aluminium and Manganese in Hawaiian Soils.

McGrorce, W, T. (Experiment Station, Hawadian Sugar Planters’ Asso-
ciation). Sod Seience, Vol. XVIIL, No. 1, pp. 1-2, bibliography. Baltimore,
Md., 1924.

Until now, the presence of free acids in soils has been considered the
cause of their poor fertilitv., As a matter of fact, in the Hawaiian Islands,
poor vitality in the roots of the sugar-cane and pineapple, the principal
local products, has been met with in the highly acid soils. This however
15 associated with abundant quantities of soluble salts of iron and aluminium
while on the other hand it has been found that the toxicity of certain acid
soils must be attributed more to the presence of soluble salts of aluminium
and manganese than to hydrogen-ion concentration. The principal char-
acteristic of the Hawaiian soils, like many others of the acid type, is the
absence of easily soluble salts of lime and magnesinm and of soluble phos-
phates. Hence there is an accumulation of acid salts of iron, aluminium,
manganese and of hydrogen-ions liberated by hydrolysis.

Soluble crystalloid salts of iron, manganese and aluminium were as a
matter of fact found in soils with pH values below 5.8. With more than
6.0 pH, manganese is absent from the soil solutions, and iron and aluminium
are only found therein as hydrosols of the hydrates of iron and aluminium.

The solubility of manganese as found by CoMBER's test is due to the

. greater hydrogen-ion concentration, obtained by treating the soil with

sulphocyanate of alcoholic potassium. The solution of normal nitrate of
potassium does not liberate the aluminium from the silicates, except in
soils with less than 6.0 pH. A F.

The Electrical Conductivity of Extracts from Soils of various Types,
and its Use in Detecting Infertility.

ATEINS, W. R, G. Journal of Agric. Science 14, Part 2, 198-203, 1024.

In determining the electrical conductivity of diluted soil extracts, 10
gm. of air-dried and sifted soil extract were diluted with 50 cc. of water,
shaken and tested until there was no longer any appreciable alteration of
the conductivity. In alkali soils, which showed the greatest conductivity,
this took place after 6-14 days in soils with a slight salt content, and much
sootier in peat soils, which showed a high conductivity. Acid soils gen-
erally showed but slight conductivity, which mostly reached its maximum
after a short treatment.

Though a high =alt concentration in the extract is no sure sign of
soil fertility, it may however be concluded from the fertility data and the
results of the tests, that the fertility is generally low in the case of such soils
which exhibit very slight conduetivity and show but little concentration
of their liberated salts. On the other hand a high electrical conductivity
of the soil extract may only indicate the presence of large quantities of
liberated salts, and is not always necessarily a sure indication of the fer-
tility of the soils in question. A rapid increase of conductivity in diluted
extracts indicates on the other hand an increased liberation of salts, which

e ke Bl
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is partly effected by bacterial action and may therefore be taken as a use-
ful criterion in judging fertility. Low conductivity, which persists after
long continued extraction, indicates that the soil is infertile,

BerjU.

Studies on “a_'lrg,i.n and Depleted Sofls.

Mirrag, C. E. (Wisconsin Agricultural Experiment Station). Sodl Science,
Vol. XVI, No. 6, pp. 432-448, bibliography. Baltimore, Md., 1923,

The greatest degree of solubility is found in virgin soils, as measured
by the freezing-point method. Results of experiments continually proved
this fact, which indicates that solubility gradually diminishes and forms
an important factor in the transformation from virgin to depleted soils.

Generally speaking, solubility is apparent in lesser degree in the lower
layers of soil than in those at the surface ; it is also greater in the lower
layers of depleted soil than in the same layvers of virgin soil. This tends to
show that the greater number of crop plants absorb nourishment from the
surface or ploughed layers,

Cropped soils yield a greater quantity of sulphates, while virgin soils
gave larger quantities of iron, aluminjum, calcium and magnesium.

The proportion in which various constituent matters are given up by
soils is an important factor in determining their crop producing capacity.

A

The Infuence of Soil Organic Matter and Accessory Substances on
Plant Growth.

Craeg, N. A, (Department of Chemistry, Towa State College, Ames, Ia.).
I'mdustrial und Engineeying Chemistry, Vol. 16, No. 3, pp. 249-250. Washington,
D. C., 1924 (1).

The influence of soil organic matter on growth has been investigated
from two points of view ; its direct and its indirect influence.

Greater attention has been paid by the various investigators fo its
indirect influence, Its direct influence, which may be nutritive, toxic
or accessory, is more difficult to investigate, but is very important.

The author cites, among those who have investigated the direct in-
fluence of seil organic matter on plants, the names of SCHREINER and SHOR-
Y, who in 1910-1912 carried out systematic investigations and isolated
a certain number of compositions in a pure state. Some of these compo-
sitions, as for instance picolin carbosilic acid, had a decidedly toxic effect on
corn, when added to a nutritive solution, Others, such as histidin, were
beneficial, and some had no influence.

Knunson and CorngLL proved that sugar can be assimilated by maize
and legumes and LiviNcsTox pointed out the efficacy of small quantities
of organic substance, added to nutritive solutions, on the growth of maize,

The possibility of some soil organic substances influencing the growth

(1) See also R. 1924, Mo, 506, (Ed.)

4 Ped, Ingl,
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of green plants has been especially laid stress on by BoTToMLEY in England.
He even went so far as to admit that the addition of small quantities of
organic substances, extracted from the soil, to the mineral nutritive element
is absolutely essential to the life and reproduction of green plants. He gave
the name of “* auximones "' to these accessory substances, and considered
them analogous to vitamines,

The author continues by observing that it now seems an established
fact that small quantities of organic substances influence the growth of
green plants, but there are still doubts as to the nature of this influence.
The question should be considered from two points of view: (1) these
accessory substances are analogous to vitamines; (2] these accessory
substances only accelerate growth.

The first point has been thoroughly investigated in the author's
laboratory. It had to be proved whether green plants can or cannot live
and reproduce themselves in the absence of these substances. The tests
were especially made on Lemna major and Lemna minor, acquatic plants
already examined by BoTToMLEY.

Tests were made with varous nutntive solutions. In DetMmer and
Kwor's saline solution, without the addition of any organic matter, these
plants live with difficulty, whereas on adding a small quantity of organic
matter they show vigorous development and normal reproduction. The
mineral salts contained in the solutions were evidently not suitable
for the plants in question. In other tests, the Author, by making use
of the three salts first proposed by Livixcsrox (monocaleinm phosphate,
potassium nitrate and magnesium sulphate) in proper concentrations, suc-
ceeded in making Lemna major grow normally without any addition of
organic matter. The tests prove that these accessory substances cannot
be considered as essential to the life of green plants, as are vitamines to
that of animals. The author concludes by saying that other investiga-
tions are being made in his laboratory with a view to finding out whether

these accessory substances on the other hand accelerate plant growth.
L. M.

Influence of Organic Matter upon the Development of Fungi, Actin-
omycetes and Bacteria in the Soil. '

WarsMaxn, 5. A, and STARKEY, R. L. (New Jersey Agricultural Experi-
ment Station). Soil Secience, Vol. XVII, No. 5, pp. 373-378. Baltimore, 1924,

It has already been noted that the addition of organic matter to soil
greatly increases the number of micro-organisms, The authors have
systematically studied this phenomenon, making use of various organic
matters, and estimating the quantity of miero-organisms by means of the
plate method. It has been shown that all organic matter used greatly
increases the number of micro-organisms, but not all to the same extent.
The action of dextrose 15 to increase especially the number of bacteria;
cellulose, increases fungi ; rye straw and alfalfa meal favour both bacteria
and fungi; dried blood increases fungi, bacteria and actinomycetes. The
addition of nitrate of sodium to the straw treated soil, increases the
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number of fungi, without altering that of bacteria; alfalfa increases the
number of organisms more effectively than straw, and blood acts still more
strongly. The number of fungi increases more in acid soils than in those
where the reaction is almost neutral. The numbers of organisms reacha
higher point in fertile soils than in less fertile soils. These observations
confirm the work done by other investigators, according to whom bacteria
thrive most on the dextrose, while fungi mostly develop on cellulose,
pentose and other complex carbohydrates.

The majority of bacteria require less nitrogen than do fungi, which
require it for building up their mycelia. Cellulose is not attacked by most
s0il bacteria but is rapidly acted upon by numerous kinds of soil fungi;
for this however the presence of nitrogen is required. ATH

Study of Microbic Flora in Soil.

Marriv, T. L. (Brigham Voung University), Soil Science, Vol, XVI, No.6,
PP- 475-477. Baltimore, Md. 1923.

The author in his experiments used as green manure tye, oats and
buckwheat harvested at three different stages of growth, and made
careful observations of the effect on the various microorganisms of the soil.
It was shown that non-spore-formers are in a majority in normal sopil.
The addition of green manures increases the number of the micro-organisms,
The fresher the manure the larger the number of actinomycetes as compared
with other organisms ; there is also less effect on spore-forming organisms.

It would seem therefore that the actinomycetes form a special factor
in the decomposition of celluloze,

It is probable that a studyv of the effects of the various treatments of
soil and their relation to various microorganisms, will supply useful data
and thus lead to better knowledge of the different soil phenomena.

A E

Nitrogen Fixation in Soil and Mannite Decomposition.

Warsmax, 8. A, and KARUNAEAR, P. D. (New Jersey Agricultural Experi-
ment Station). Soil Science, Vol. XVII, No, 5, pp. 379-393, figs. 3, Bibliogra-
phy. Baltimore, Md., 1gz24.

There is a definite relation between nitrogen fixation of soil and soil
productivity as well as between productivity and other bacterial activities,
The presence of an excess of available carbohydrates, such as mannite
will further the growth of microorganisms which will decompose the
mannite and obtain the necessary nitrogen from the air. Nitrogen fixation,
when an excess of an available source of energy is added to the soil,
depends on the microbial flora of the soil, on chemico-physical conditions,
more especially on the soil reaction and on the presence of available
salts of potassium and phosphates, Next to nitrogen, phosphorus is the
most important element in the nutrition of plants : none of the methods used
up to the present, gives any real idea as to the quantity of available phos-
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phorus in the soil. This can be done by the method discussed in this
paper, namely by measuring the nitrogen-fixing or mananite decomposing
power of the soil, A, R,

Bacillus botulinus and Bacillus fefani in Soil Samples.

Harx, I. C. and PEremson, E. C, (Department of Bacteriology, Univer-
sity of California). The Detection of Bacillus Bofulinus and Bocillus Tetani in
Soil Samples by the Constricted Tube Method, Jowrnal of Bacteriology, Vol. IV,
No. 3, pp. 201-209, bibliography, Baltimore, Md., 1924.

The constricted tube method, emploving a medium of glucose meat
mash, has proved satisfactory in the detection of B. bofudinus and B. fetani
in soil. Seventy per cent. of arable soil samples gave toxic filtrates ; 65 %,
contained B. bofulinus, and 20 %, B. iefani. These records are of
considerable importance, pointing out the origin of Bacillus botulinus
in preserved foods. A. F,

The Soil Protozoa and their Effect on Crops.

Novigorr, M. (Die Bodenprotozoen u. thre Bedeutung fuer die Boden-
kultur). Akien der von Portheim-Stiftung. Heidelberg, 1923,

The earliest information on soil protozoa was given by EHRENBERG
(1837) and GREFF; this was, however, quite forgotten and these soil or-
ganisms did not arouse attention again until the zoth century. E. J. RUSSELL
and H. B. Hurcamvsorw (Partial Sterilisation of Soil — Journal of Agric.
Seience, Vol. ITI, 190g) either quickly dried the soil samples kept at a tem-
perature of 550-60° C., or treated them with reagents prejudicial to or-
ganisms. By this partial sterilisation the soil was entirely freed of proto-
zoa, but not of bacteria, which increased rapidly owing to the disappear-
ance of their enemies.

; The protozoa might therefore be considered as soil parasites and
soil fertility might be increased by their destruction.

Eocs, in his works published in the Journal of Agric. Research, Vols.
IV & V., 1915, arrived at results somewhat different from the above men-
tioned. The so0il protozoa found by him were the following :

Flagellates : Eunglena sp.
Monas guttula
Monas vivipara
Peranema trichophorum

Rhizopods : Amoeba radiala
Trinema euchelys

Ciliates : Paramaecium sp.
Colpoda cucullus
Colpridium colpoda
Nassula elegans
Uroleplus musculus
Vorticella sp.
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Glavwcoma sp.
Enchelys fupa
Prorodon ovum
Condylostomum patens.

In order to separate the protozoa from the particles of soil, GODEY
had already subjected a small quantity of soil to the action of the electric
current and had drawn the active, i. e. non-encysted forms, to the cath-
ode. Ruvsserr and Gorpmvg succeeded in separating them by twice
centrifuging the soil sample, suspended in water. Martiv (Phil. Trans. R,
S., London, Vol. 205, 1914) recommended mixing the soil with picric acid,
whereby the active protozoa are brought to the surface.

Kocu however prefers the simple microscopic examination of the soil
sample held in snspension in a little water. In this connection it should
be observed that at 220-24°C. the smaller infusoria develop from the cysts
in 1-2 hours, the flagellates in 6-8 hours, the larger infusoria only after 40
hours, while in the well-manured, constantly moist green-house soil
active forms are always to be found, which are absent in the normal, moist
field soil.

These results of American investigations are diametrically opposed
to those of FRANCE as regards the protozoa, who considers " that the
edaphon is an indicator of soil fertility ', NovikofF rightly points out
that the edaphon does not, like the plankton, form living communities
enclosed within themselves ; hence they cannot, without further explana-
tion, be placed in the same category.

The anthor therefore solved the problem experimentally by investi-
gating the free and the encysted protozoa living in the soil, as well as their
oecology, their relations with bacteria and the conditions under which the
cysts pass into the free state, and finally also investigated the influence of
different artificial fertilisers on the soil protozoa.

Cultures of Amoeba limax on agar-gelatine were successfully obtained,
this being of special importance in solving the problem. Later, the list of
protozoa living in field soil has proved to be much greater than the works
of Koca and France led one to suppose. The following active and en-
eysted forms were identified :

Flagellates : Euglena viridis
" acus
Monas guttula
" vivipara
Oicomonas
Bodo edax
" saltans
Astasia
Peranema
Heteronema
Rhizopods : Amoeba limazx
" radiosa
VEFrHcosT
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Trinema

Diflugia

Arcella vulgaris

Englypha

Cenfrophyxis

Mastigamoeba (1)

Ciliates : Paramaecium anzelia
i caudatim

Colpoda cucullus

Colpridinum colpoda

Nassula elegans

Uroleptus muscidus
" dispar

Vorticella nebulifera
" mtcrostoma

Glaukoma

Stilonichia

Urostila

Halteria

Oaytricha

Aspidisca

Chilodon

Plematricha

Urotricha factra

Plewromema

Lacrimonia olax

All these animal forms belomg to the freshwater fauna, and are there-
fore not edaphic. They live in the soil as it is a suitable medium for their
existence, owing to the presence of minute water reservoirs.

They are but little affected by the drying of the soil. At the Moscow
Agricultural Institute theie were soils which had been dry for 10 years and
still contained living cysts; similarly, frozen seils on thawing yielded good
cultures of protozoa. Nevertheless, with regard to active forms, moisture
is of the greatest importance.

In estimating the importance of the soil protozoa in agriculture, Novi-
KOFF's discovery is important, namely, that the number of active protozoan
forms existing in nearly all very moist soils is not great (Colpoda cucillus,
Colpidium colpoda, Uroleptus masculus, Vorticella nebulifera, Urolricha
factra, Plewrotricha and Amoeba limax). Though these protozoa cause whole-
sale destruction among the useful soil bacteria, yet, according to Novizorr,
this disadvantage should not be very great, for these enemies of bacteria

only develop largely in saturated soils, whereas in normally moist soils

they nsually remain in the encysted state. It must also be considered that
the injury done by the soil protozoa is compensated by their influence on
the processes of soil decomposition and the formation of humus.

With reference to the question that protozoa are to be considered as

(1) The number of the Rhizopods is much greater. (Ed.)

L



ABSTRACTS AND LITERATURE 55

soil parasites or, as France believes, as an indication of its fertility, the
author is of the opinion that the importance of the protozoa in normal
soils may be compared with that of those few plants which may indeed
indicate certain soil characteristics, but which have no further influence on
soil fertility as far as agricultural purposes are concerned.

Hery. FISCHER.

Partial Sterilisation of Soil by Antiseptics.
MATTEEWS, A. Jowrnal of Agricultural Science, 14, 1-57, 1924.

Quantitative tests were made of the antiseptic action of substances
such as benzene and its homologues and derivatives, carbon disulphide,
ammonia, formaldehye and chlorpicrin, on the soil protozoa, bacteria, fungi
and eel-worms of the soil. Nearly all the substances quickly disappeared
from the soil. The bacteria on the other hand are only reduced in number
during the first few days, and then increase to a maximum, afterwards
slowly returning to their normal number. In the better aerated and lighter
greenhouse soils this process of increase and decrease proceeded much
quicker than in field soils, and the greater the molecular weight and heat
of combustion of the antiseptics, the quicker the increase generally, The
increase in the number of bacteria was independent of the effect of the
antiseptics on the protozoa. Both naphthalene and toluene in large quan-
tities, caused a considerable increase in the bacteria, but the former had
no influence on the number of protozoa, while the latter killed all the cil-
iates and amoebae. If the protozoa were killed by large doses of a suit-
able antiseptic, after a long period the bacteria were still further increased
by a second dose. From these results the author concludes that the in-
crease in bacteria is chiefly to be attributed to the feeding effect of the anti-
septic on the bacteria and not to the destruction of the protozoa, and that
the increased fertility observed by RusserL and HUTCHINSON is, in very
large measure, a consequence of the decomposition of the soil organic
matter, through the increase in bacteria. The increase in bacteria after
liming or treating the soil with steam is similarly, partly caused by the de-
composition of plant residues.The introduction of a CH, group in C,/H, de-
creases the toxic effect on the soil organisms, while a single Cl or nitro-
group increases both the toxic effect and the stability of the compounds
in the soil. BERJU.

Factors affecting the Growth of Crops on Acid Soils.

CoxmeER, 8. D. (Purdue Experiment Station, Lafayette, Ind.). Indusirial
and Engineering Chemistry, Vol, 16, No, 2, pp. 173-175. Washington, D. C.
1G24.

The author draws attention to the varying nature of soil acidity.

Karrex has distinguished : (1) free or aclive acidily (measured by the
hydrogen-ion concentration) ; (2} accessory acidify, due to aluminium sili-
cates, iron, manganese, (estimated by the action of a strong acid salt, e. g.
nitrate of potassium); (3) Avdrolytic acidity, which may be determined
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by deducting the accessory acidity from the total acidity (determined with
lime water or by the acetate method).

The accessory acidity is most harmful to crops, as in the soil it
causes the formation of hydrogen-ions, and aluminium-ions both recognised
as injurious to the growth of crops. Acidity due to organic acids is only
slightly injurious ; it seems even that the organic substance reduces the
toxicity of the other more active acidities. By Horrmxs' (potassinm
‘nitrate) method the accessory acidity, which is for the most part mineral
acidity, is measured. The total acidity (accessory acidity 4+ hvdrolytic or
mineral acidity 4- organic acidity) is measured by Joxes' (acetate of lime)
method. By deducting the acidity obtained by Horxixs' method from
that obtained by Joxes' method, we have, very approximately, the amount
of organic acidity. The author in his numerons tests has found that the
formula K = H*[I — H gives an excellent index for the correction of seil
actdity, both in the case of mineral and organic acidity.

The Author in giving the practical results of his tests, points out that
the toxicity of acid soils is due as much to aluminium-ions as to hydrogen-
ions. The results of his tests also show that some erops are more affected by
aluminium-ions, others by hyvdrogen-ions.

In conclusion the Author, from the results of his practical tests,
advises that, to correct this injurious effect on crops both phosphates and
lime should be added to acid soils. I. M

The Injurious After-Effects of Sorghum.

BrEZEALE, J. F. Jowrnal of Americaw Society of Agronomy, Vol. 16,
No. 11, pp. 68g-700. Geneva, N. ¥., rgzy4.

The author made a study of the residual or after-effects of sorghum,
which cause injury to plants of other crops that follow in rotation, and
also the effect of sorghum on the physical condition of the soil.

The results of the experiments made indicate that: (@) The injurious
after-effect of sorghum is due to the presence of a toxic substance formed
during decomposition of the stubble; (b) this toxic body is readily vol-
atilised or decomposed; (¢) during the decomposition of the stubble the
soil flora that generates carbon dioxide is, to a large extent, killed off ;
(d) with the cessation of the formation of carbon dioxide, a new equili-
brium is established in the soil, in which the sodium zeolite exists in
excess of the calcium salt and causes deflocculation of the soil.

W. 8. G.

On the Mortality of Firs in the Wienerwald.

LeEmaxceN, Prof, Dr. Wilh, Graf zu, Vienna, (Uber das Tannensterben im
Wienerwalde). Forstwirischaftliches Centralblatt, No. 5, pp.173-183, Berlin, 1024.

After the dry years 1917 and 1922, the white firs of the Wienerwald
were destroyed owver large stretches of country, especially the older trees
with shaky tops. The immediate cause of this wholesale destruction was

R
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generally considered to be the attacks of beetles and to some extent also,
fungoid disease.

So far as its course may be seen at a glance, the damage followed a
west to easterly direction, without it being possible however, to attribute
a definite effect to the difference in rainfall, which diminishes towards the
east. There was a tendency consequently to seek the cause of the damage,
in part at least, in the =oil, especially as the exposure to weather conditions
seemed to bear little relation to the degree of mortality.

"The soils of the Wienerwald wvery greatly in the sandstone (Flysh)
zone ; they are partly marly, but mostly poor in lime, light (with subsoil
of almost pure quartz sand) to very heavy ; the latter absorb large quanti-
ties of water, but dry out in summer to a great depth, becoming eracked and
hard. Only the beech shows good growth on soils very poor in lime (op-
timum climatic conditions). The principal humus form is * Mull ”', which
gradually changes into humous soil. Nitrification proceeds quite regularly ;
the more ornamental forest types were found to predominate (the
CATANDERS type). Some danger however lies in the fact that the fusiform
roots of the white fir become stunted in heavy soils, through twisting back,
and the root system of the beech also does not penetrate very deep; both
trees show their principal root development in the upper soil layers, which
are verv dry during the summer. On lighter soils the roots penetrate to
the lower lavers, so that there is no danger here as regards the summer
water supply ; neither in this case is there any bending back of the roots.
The analysis of the soil (by the ATTErBERG method) gave, for the heavy
Wienerwald soils, a clay content which was almost as great as that of
many red earths, which accounts for such a high degree of heaviness and
impermeability.

From these and other considerations, such as the quantity of precipi-
tation during the summer months, it may be safely concluded that, the
mortality among firs in the Wienerwald is caused by the execeptionally
low precipitation during the growth period of certain dry years; that
white firs thrive better on light soils than on heavy ones, and that the
damage caused by insect pests and fungi on trees already in a very poor
state must be considered as secondary only. Newertheless, in consequence
of a large increase of insects injurious to forest growths, this damage may
afterwards, owing to beetles, become of primary importance, AUTHOR,

Soil Cultivation and National Farming.

ScENEIDER, Cl. (Porestry and Farming Engineer). Bodenkultur und Bin-
nenwirtschaft, plates 7. Helwingsche Verlagsbuchhandlung, Hanover, 1923,
Price M. z.40.

The author is investigating from the point of view of a universal
synoptic scheme the statics of economic relations in world and national
agriculture, to which there must be recourse on the basis of a kind of
natural valuation by way of an intensive increase in soil productivity.
Statistical tables and sketch diagrams show the necessity of keeping this
end in view, to the attainment of which soil science indicates new and
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promising paths. New fields of enterprise are thus offered to technologists
with the participation of capital in large scale cultivation, and new chances
of employment to labour. The relations with the colonies and Turkey
are carefully examined, and in connection with the scheme for intensive
cultivation consideration is also given to ethics, education and art, all
of which are furthered by improvements in the soil, Y.

Origin of Alkali Soils and Physical Effects of Treatment.

Jorrg, J. 8. and McLeax, H. C. (New Jersey Agricultural Experiment Sta-
tion). Soil Science, Vol. XVIII, No. 1, pp. 13-30, bibliography, figs. 8. Balti-
more, Md,, 1924.

Among the various theories on the origin of alkali soils, the authors
examine that of GEpro1z, according to whom, from the reaction of zeo-
litic soda with carbonate or bicarbonate of lime, zeolitic lime and car-
bonate of soda are formed, without the zeolitic portion entering into solu-
tion. Instead of which, it is a question of a phenomenon of adsorption,
The reactions of the zeolitic portion are of a superficial character and it
is clear therefore that the degree of particle dispersion is of considerable
importance, especially in alkali soil, in which the colloidal content is high.
According to HILGARD, the reactions between soda and lime compounds
take place in the soil solution and are therefore of a purely chemical nat-
ure. Domxicis’ theory is analogous to that of GEDROIZ: according
to the former, the hydrogels, formed by a process of substitution in certain
combinations of silicates and humates, change into hydrosols. The se-
paration of the soda and the formation of sodium hydroxide take place,
and the latter combines with the carbon anhydride,

In order to improve alkali soils, therefore, either the soda in the com-
plex silicate should be substituted (GEproz's theory) or the colloids should
be coagulated (Doammwicis’ theory), and finally the excess of soluble salts
should be washed out. These fundamental principles should therefore
be followed: (1) coagulate the colloids; (2) wash out the excess of soluble
salts ; (3) substitute the zeolitic cations ; (4) create a favourable reaction
for plant growth; (5) compensate the losses of nutritive substances caused
by improvement methods.

The results of the Authors’ tests show that the alum treatment im-
proves soils, but only temporarily, inasmuch as the alkalinity soon returns,
If a simple washing-out could carry away the soluble salts and render the
soil productive, it would be advisable to coagulate the colloids and increase
permeability by the addition of alum, but this temporary remedy cannot
be considered as a scientific treatment of alkali soils,

Favourable results are obtained by large additions of sulphur, The
sulphuric acid hydrogen-ions formed are sufficient to substitute the cations
in the zeolites and prevent the formation of carbonate of soda, and result
in the formation of neutral sulphates.

Nothing conclusive can be reduced from the peat treatment tests.

AR,
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The Formation and Origin of Loess.

GanssEN R. (Gans). Die Enstehung und Herkunft des Loess, Milteil-
ungen aus den Laboraforien dev Preussischen Geologischen Landesansialt, Part. 4,
pp. 10. Berlin, 1922, Copies may be obtained from the Preussischen Geolo-
gischen Tandesanstalt, Berlin No, 4, Invalidenstrasse, 44.

The aunthor does not consider that the explanation hitherto given of
the formation of loess is satisfactory, and in continuation of the views laid
down in his work on the climatic soil conditions of clay silicates, gives
the following conception of the formation of loess: ** Loess is a formation
due to temperature, but to the temperature of the soil rather than the air.
It is the product of the arid, hydration-decomposition of a fine-grained,
alkaline, clay-silicate, lime material, undecomposed, deficient in clay and
rich in silicic acid, the gradual formation and arid decomposition of
which in the temperate zones is to be traced to the influence of wind."
It is further advanced and established that, though the principal part of
loess is composed of grains of from o0.01-0.05 mm., the finest particles,
under 0.0 mm., also contribute to the formation of loess, and further,
that deposits of every kind may also aid therein, so long as their finer
parts correspond to the above-mentioned conditions as regards composi-
tion and size of grain. Finally, the coloration of loess is explained and
the cooperation of the subsoil under special conditions in loess formation
is discussed. H. Haiizg.

On - Peat.
SrREANZL, Eng. J. O rafebindch, Prague, Czechoslovakia, 1024,

In this book the author deseribes the general properties of peat, such
as water capacity, hygroscopicity, power of absorption of gases, its true
and apparent specific gravity, cohesion, elasticity, capillary attraction,
heat conductivity, effect of heat, and its acidity.

The formation of peat-moors is then dealt with and their geographical
distribution and extent in Czechoslovakia, are discussed and shown on
a map.

In the last chapters the anthor treats of the cultivation of peat-moors,
drainage, fertilisation, etc., and the means by which they may be rendered
serviceable to agriculture, gardens, and in various industries of the Czecho-
slovakian Re public.

The appendix to the book contains a full index of the literature on
this subject. I,. Ssmorix.

Desert Formation in Present and Past Times.

WALTHER, JoHANNES, Halle. Das Gesetz der Wuestenbildung in Gegen-
wart und Vorzeit. 4th revised edition, pp. 421, illustrations zo03. Poblished
by Quelle & Meijer. Leipzig, 1924.

The well-known work of WALTHER now in its 4th edition, has been
greatly enriched by the more recent investigaticns of the author, and
special mention should be made of the excellent illustrations.
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There is =carcely a chapter in this book that does not add something
to our knowledge of soil science (though the book is primarily intended
for geologists and geographers), but throughout the whole the chief note
is the great importance of climatic factors in the formation of the earth’s
surface, decomposition, transportation, deposition and formation of soil.
The author, from personal observation of different types of deserts in various
parts of the globe has obtained a clear idea of the character of deserts at
the present time, and as a geologist, draws conclusions respecting the
deserts of the past.

An equable, temperate climate with regular precipitations is termed
“jsonom " by WaLTHER, and is contrasted with an antinomial climate,
full of extremes, in which not only are there large quantities of moisture
in the atmosphere owing to the extensive evaporation of a tropical sea and
heavy precipitations in all zones, but where, at the same time, the increased
heat of the sun quickly disperses this moisture. Many phenomena can
only be explained by a heavy flooding and simultaneously an intense eva-
poration of the upper layers of the soil. The laterite soils have been produc-
ed by such a climate, but to-day antinomial climatic conditions do not exist
on our planet. Laterite soils are, according to WALTHERS, decomposed
masses contemporaneous with earlier climatic conditions. The rainy
tropical climate of the present day destroys the laterite soils in the same
way as it does red earth, which often dates from the diluvial period and
had been deposited in the chasms and fissures already existing at that
time (discoveries at Capri of diluvial fauna and paleolithic tools in a
earth of 5 m. thickness), ‘

The lake at Thebes had no outflow in diluvial times, and in spite of
heavy precipitations the Nile in Lower Egypt dried up in consequence of
the intense evaporation and did not reach the sea. This is mentioned as
an indication of the effect of the fundamentally different climate of that
period as compared with the present time,

In the first part, ** The Character of the Desert ”, the effect of the sun
and evaporation (separation of lime compounds from the water of the Nile,
many rocks, e. g. sandstone, disintegrated and fissures formed, decompo-
sition of salts and gypsum) and the action of the wind in transporting
soil particles, which has the greatest effect where a desert land is subjected
chiefly to a wind blowing constantly from the same direction.

The flora of the desert is dependent on the possibility of obtaining wa-
ter, either from the soil, or as rain, and also on the sun's rays, wind-drying,
mobility and salt content of the soil,

The second part of the book treats of denudation in the desert; trans-
porting forces only effect loose material. Gravitation, wind transporta-
tion, erosion and the results of glacier ice, also abrasion in coastal districts,
here come into play. Long after the wind has lost its carrving power signs
of its former influence are found,

Disintegration is particularly well shown on the ancient Egyptian
monuments, the exact age of which is known. In answer to the statement
that Warraer has sought to explain all desert phenomena by physical
causes without reference to water and chemical decomposition, he replies

oA
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that the desert phenomena are on the contrary polydynamic, the actions
taking place in the desert to-day having a constant and mutual influence
on one another.

The climate of Egypt has not changed during the last 4000 years.
During this period disintegration of the monuments has been going on
uninterruptedly and has not vet ceased. Weather-worn remains of walls,
the wearing of holes in, and the effects of insolation on statues, the scaling
and splitting of rocks, all give clear pictures of the changes taking place.
The wearing away in arid zones is contrasted with the inroads made in
moist and rainy climates, such as washing away of the earth’s crust. The
formation of a hard and deep crust forms a sharp contrast to the soften-
ing of rock crystals. The origin of numerous phenomena in regions with
no outflow, is only partly to be attributed to erosion through ronning
water ; the rest is due to transport action. Wind is the decisive lifting
and moving force in desert denudation. Transportation may indeed
take place without corrosion, but not the comverse. A covering of
stones protects against transportation. The author then describes in
detail the various forms of desert denudation such as pot holes, amphi-
theatres, networks, the removal of knolls and dunes, ete.

In the third section: ' Accumulation on the Desert ", a great deal
of space is given to desert sand or dust, as a very important factor ; then
also the chemical deposits (salt deposits of recent and early formation),
and the relation of the desert to marine sediments, etc., is discussed.

In the fourth section ; * The Desert in the Past ", the author alludes to
a type of desert which is no longer to be seen, namely the lifeless original
desert ; and further, of tropical deserts with no outflow for streams, in
which the greater the number of water courses which end therein, the more
arid is the desert. The cold glacial desert is also greatly affected by wind
transport action. The chapters: “ The Allocation of the Weather Zone ™
and * Change of the Sun's Rays ", also " The Diluvial Snow Period and
the Desert ", are of speeial importance for they also have a direct bearing
on soil science.

In the last chapter are discussed loams, ferretto, bauxite, red earths,
loess and laterite, the last being very fully treated.

A complete index of the contents very considerably facilitates the
study of this valuable work. LEININGEX.

Genesis and Geography of Russian Agricultural Land.

GLINgA, K. Genesis und Geographie der russischen Boden, pp. 78. Pan-
Russian Agricultural and Mechanical Aris Exhilbition. Petrograd, s. d.

The author, after a clear introduction in which he examines the con-
ditions in which agricultural land is being formed, gives a brief deseription
of the five principal soil types.

1} Laterite, found especially in the tropical zomes. 2) Podsol,
the name of which is derived from the Russian “ sola "' (ashed), on account
of the white or grev colour of such seil. It is chiefly found in the forest
regions with a rather ecold climate ; compaect, and rich in concretions,
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and contains, iron, manganese and humus. 3) Steppe, the most wide-
Iy diffused and most widely investigated type of which is the Chernos
(" Tschernos ). 4) Marsh. 5) Solonetz, which includes soils, of which
the upper part of the humus crust is looser and lighter in colour than
the lower part, from which salts, generally of lime, are separated. There
are different varieties of this soil, which is found also in Rumania, Hun-
gary, Spain and the western parts of the United States, in addition to
Russia.

The author then considers the varied and éxtensive areas of land
in Russia. The Twumdra: A zone characterised hy a low temperature
{mean annual from —122 to —17° C) and by low rainfall, never more
than 3o0 mm., sometimes less than zoo. Such low precipitation renders
the conditions of the tundra nearly like those of desert zones, but as a
consequence, there is a hypersaturation of moisture, which favours the
formation of the marshy type. Bed rocks are represented especially
by marine sediments (and sand), clearly stratified with marine fossils.
Here and there also rock crystals are found. The surface is varied. In
some places there are quite sterile patches, deprived of humus, which
approximate such soil to the podsol and solonetz type. Elsewhere the
surface is covered, to a depth of 30-60 cm., by a peaty layer of a dull
green or light grey colonr. The peat may form hillocks of as much as
5-25 m, in diameter and 3-5 m. high. In the valleys and in places ex-
posed to marine inundations there is the salt marsh soil, with a growth
of halophitic plants. The tundra zone, the extent of which is not yet
fully known, gradually passes into the forest zome.

The podsol zone is very extensive and is characterised by low rain-
fall. The mean annual temperature is slightly above 0°C in European
Ruossia and below 09C in Asiatic Russia, where the soil is perpetually
frozen. The bed rocks are composed of sediments of the glacial period.
In the moraines, the stones transported by the ice are sometimes in such
quantities as to form vast spaces quite unfit for cultivation. The mo-
raine elevations generally run in definite directions and are surround-
ed by enormous quantities of rocks and stones. The sediments may be
considered as of fAuvio-glacial origin. Not far from the moraines are
vast sandy surfaces, also coming from the glacier waters. The moraine
deposits are then covered with silt ; towards the south are sandy islands
rich in limestone. There are also marine deposits in European Russia,
while in Fastern Siberia are found rocks and crystalline schists.

The nature of the surface of the soil is influenced by the climate as
well as by the rock composition. Thus in the North-West zone, where
great moisture prevails, the formation of the soil is similar to that of
the steppes, with its characteristic flora (Stipa pennata) and fauna (Sper-
mophilus). The nature of the soil, both of the clay masses and of the
surface mud, forming an alluvial layer, is connected with glacial action,
The soil formation is quite superficial where the bed rocks are hard
stones, as in Hastern Siberia. Here, owing to the presence of red sand-
stone, the characteristic colorisation of the podsol is absent.

In the steppe or Chernos zone, the temperature varies; in the plant-
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growth period it is about 13°; in some places however the annual mean
iz 5°C, while in other it falls below 0? Atmospheric precipitations are
as much as 400 mm., except in Fastern Siberia, where they are less and
where the soil is perpetually frozen. As bed rocks, sand (liess) predomin-
ates, but there are also silt, clay, chalk and granite. As regards the
primary vegetation of the steppe, the author excludes the possibility
of its having been marsh or intensely forest, maintaining instead that it
was mostly herbaceons. At present the forest is formed of oaks, coni-
fers or aspens., The soil surface stratum is far from uniform and there
are different varieties,

There is no clearly defined boundary line between the deseri sfeppe
zong, with chestnut coloured or brown soils, and the preceding. The
temperature is slightly higher, atmospheric precipitations are lower,
and the soil in some places is perpetually frozen to a depth of z-2.5 m.
‘The bed rocks are silt, clay, sandy silt, originating from the Caspian Sea
deposits. Vegetation passes from Stipe and Festuca to Arfemisia and
Ceratocarpus aremosus towards the South. In some zones there are quick-
sands ; the earth is also frequently covered with fissures of 0.5-3 cm. in
width. Some 1egions also show a hillock formation, 40 m. in diameter
and 1.5-2 m. high, surmounted by a crater-like summit whence issues mud.

In the grey desert steppe zone (Solomischak soil), the brownish colour
of the preceding zone passes to grey in the valley of the Syr-Darjia and
to whiteish grey in the plains of South Russia, The mean annual tem-
perature of this zone is above 10°C, but precipitations are very slight,
so that the zone is rather arid. The bed rocks are formed of sand depo-
sits, stones and pebbles. The soils are salt, except in the low zones of
Turkestan, which are sufficiently drained.

With regard to the mountainons repions and the Crimea, there is,
in the neighbourhood of Jaila, a chestnut-coloured seil (with 3 %, of hu-
mus). At the eastern extremity is the pass to the desert steppe. Else-
where there are forests, with clavey soils, passing from red-brown to
light-coloured The mean annual temperature in the uplands is 59C,
atmospheric precipitations Go0 mm.

In the Caucasus, atmospheric conditions are very wvaried, for re-
gions with 2000 mm, of precipitation are succeeded by those with 3oo.
There are consequently various zones of vepetation and of soils, from
that of the steppe to those of forest and lofty mountain regions.

In the Urals, the soil is of the podsol type in the N., and the Cher-
nos type in the centre, and chestnut-coloured in the 5.

With regard to the Allai, in the plain and undulating regions there
are chestnut-coloured soils, with few sulphates and chlorides and with
3-4 % of bumus. In the north, this rises to 59 and there are many
salts at a depth of 15-55 cm.

In Twrkestan, two horizontal soil zones, the brown and grey, and
two vertical, may be distinguished. In the lofty mountain desert zone
(Pamir), with a very low temperature and extremely dry atmosphere,
there is a purely surface soil only, sandy-quartz, with scanty gramina-
ceous vegetation
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The author concludes his observations hy pointing out the regularity
of soil distribution throughout the world ; the new soil geography data
render these geographical charts simpler and clearer.

A B

Italian Forest Seils.

I. Epimany, L. Analisi del terreno forestale di Camaldoli. Annali del
R, Istituio supeviove dorestale fazionale, Vol. I, pp. 27-38. 1 plate, biblio-
graphy. Florence, 1924.

II. — IpEwm, Il terreno forestale della Verna. Awnnali del R. Istituto sup,
forestale nazionale, Vol. IX, pp. 30-53, 1 plate, bibliography. Florence, 1gz24.

1. After a short description of the forest domain of Camaldoli, the
author touches on the geological formation and the climate of that re-
" gion ; and after having given the results of the microscopic and chemical
examination of the rocks, from the alterations of which, in great part
the Camaldolian forest soil originates. Data are given respecting the
analyses and the physico-chemical and chemical composition, of the
samples of soil taken at various depths in a section of which the litho-
logical basis of the lateral section is a slightly calcarerous sandstone
(1.60 9, CO4) and in another plot where, on the other hand, the basal rock
is a sandy limestone with 26,829, CO,. The data are completed by
the acid determinations made on various samples by the colorimetric
method.

II. The author describes briefly the geological composition of Monte
Penna, which rises to a height of 1283 m. in that part of the Appenines
which, between the Serra and Catenaia Alps, divides the upper basin
of the Arno from that of the Tiber. He then gives the results of the
microscopic examination of some thin sections of the rock [miocenic
lime and sandstone), from which the scil covered by the dense Varna
forest chiefly originates, and the data of the chemical analysis of two
samples of rock, the lithological basis of the forest soil, from one zone
covered with spruce only, and from another covered with mixed spruce
and beeches., The mineral soil directly overlays the live rock, the inter-
mediary strata of altered rock being absent, and has various gradations
of colour and composition, owing to the large quantities of organic mat-
ter present near the surface. Data are given of the mechanical, phys-
ico-chemical and chemical analyses (total composition and the compo-
sition of the hydrochloric acid extract) of the samples taken at various
depths from lateral sections of the two zones mentioned. The result
of the acidity determination made by the colorimetric method is given
for each sample, The author observes that the Varna soil furnishes
acqueous extracts with an acid reaction, both under the spruce wood
and under the mixed plantation.

AvTHOR,
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Additional Information on some Soil Types in Java and Sumatra.

Loos, H. Bijdrage tot de Eennis van einige Bodensocorten wvan Java en
Sumatra, 8vo, pp. 216, XV plates. Veenman & Zonen, Wageningen, 19z4.

This work has been carried out under the direction of Prof. van Barex
at the Agricultural High School at Wageningen, Holland, and is divided into
5 sections and 2 appendices.

In the introduction, the author explains how his duties as Agricultural
Adviser in the Dutch Indies led him to study the soil, and during his leave
of absence in Holland, to pursue these studies further. In the first section
of the work is described the investigations carried out on soil minerals, and
in the second part the methods of investigation themselves are discussed.
The anthor gives some valuable information on the determination of the
optical properties of the soil-forming minerals. In the third section is
given a description of 35 different minerals and some organisms, which were
found in 6 different kinds of soil of a very heavy type, from the agricultural
centres of Java and Sumatra, This section is illustrated by 14 tables and
153 photo-micrographs.

In the fourth part of the work is discussed the method which should
be adopted in arranging the results of mineral investigations in order to
draw definite conclusions therefrom ; it is suggested that comparisons
be made of the quantitative mineral determinations, by means of the mag-
netic process, basing on the specific weight or the optical qualities. The
author prefers the last-named method, and has discovered a quantitative
optical method, in which he makes use af a NEssrLrav microscope. The
quantitative value can be determined by comparing a large number of
samples by this optical method.

In the last section, the 6 soil sections examined are described, and the
minerals found therein are again discussed, and in conclusion a general
survey of the minerals is given, and the probable bedrock for each mineral
is added. The appendix includes a further deseription of the minerals
found, on the basis of recent literature on the subject, with critical notes
by the author, a full bibliography being given. X.
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General Notices.

The *“ International Reports on Soil Science "', which were originated
in 1011 by resolution of the IT Intermational Soil Science Conference at Stock-
holm, came to an end in 1924. The Reports which are still available may
be obtained from the Publishers, F. Wunder, Berlin, N'W., 23, Cuxhavenstrasse, 2.

The IV International Conference at Rome in May 1924 decided to publish
the review in a new form as the organ of the recently established * Inter-
national Society of Soil Science ", starting in 1025 and beginning with this
issue, as a part of The International Revisw of the Science and Practice of Agri-
culfure, published by the Intemational Agricultural Institute in Rome. It
is hoped that the review in this new form will continue to be useful to soil
science.

As general editor T must ask indulgence, if in this first number the sum-
mary of soil science literature is somewhat incomplete, but the new orga-
nisation should soon make good this deficiency. All communications regard-
ing this publication should be addressed to the under-signed

* The Editor ; Prof. Dr. F. SCHUCHT,
Berlin-Wilmersdorf, Giintzelstrasse 59.

The International Society of Soil Science. — The Intemational
Society of Soil Science was founded on the last day of the fourth International
Soil Science Conference held in Rome, on Monday, May 1oth, 1924, Itis hoped
to give detailed information respecting the Society in the next number of
the Review, especially as to the composition of the Executive Committees,
of the International Commissicns and of the National Sections formed in
the different countries. If possible, the statutes and the list of members
will also be published in that number. Brief notices only are given here,

In accordance with par. 2 of the Statutes the object of the Society is
the encouragement and promotion of soil science in general by means of :

(#) the organization of Congresses and Conferences ;

(&) the formation of Sections and Commi-sions ;

(¢) the publication of a review;

(d) the establishment of a central office for soil science literature and
documentation at the Intemational Imstitute of Agriculture in Rome.
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For particular countries separate sections may be formed within the
Society, for the study of seil science in general or of special branches of the
subject. Every section with more than 15 members bas the right to re-
presentation on the General Committee by one of its members.

Constitution of the Society :

(@) the Executive Committee ;

(&) the General Committee ;

{¢) the Commissions.

The following persons constitute the Homorary Committee of the So-
ciety :

Prof. Dr. E. BRamann; Prof. Dr. L. Cayeux; Prof. Dr. C. Glinka;
Frof. Dr. Jozef Kopecky; Prof. Dr. G. Murgoci; Sir John Russell; Prof.
Dr. Winogradsky.

The following persons were appointed at Rome to form the Executive
Committes ;

President : Prot. Dr. Jacob G. Lipman.

Acting President: Dr. D. J. Hissink,

Vice-Presidents : Prof. Dr. G. de Angelis d'Ossat, Dr. Benjamin Fro-
sterns.

Editor of the Review : Prof. Dr. F. Schucht.

Representative of the International Imstitute of Agriculture in Rome:
Eng. Fr. Bilbao y Sevilla, Spanish Delegate to the Permanent Com-
mittee, International Institute of Agriculture,

General Secretary : Dr. D. J. Hissink ;

Librarian : Dr. G. Borghesani,

The following were elected to form the General Committee :

Prof. André, Prof. Aso, Dr. Christensen, Prof. Hesselman, Dr. Mikla-
zewski, Prof. Novarese and the presidents of the six Imternational Commis-
510ns :

(1) for the study of soil physics; Dr. Novik ;

(2} for the study of soil chemistry, Prof. Dr. von Sigmond ;

(3) for the study of soil bacteriology, Prof. Dr. Stoklasa ;

{(4) for the study of soil fertility, Prof. Dr. Mitscherlich ;

{5) for nomenclature, classification, and soil mapping, Prof. Marbut;

(6) for the application of soil science to agricultural technology,
Dr. Girsberger.

Any individual or body corporate interested in soil science, is eligible for
ordinary membership.

Members of the society are entitled to receive the Review free of charge
on payment of the annual subscription.

It was decided in Rome to fix the contribution for the year 1924, which
is to be regarded as a foundation subscription, at = American dollars. The
subscription for 1925 will be fixed by the Executive Committee, according to
the statutes. It has been suggested that this should be fl. 6.50 (Dutch gnilders)
with an entrance fee for new members of fl. 2.50. New members are asked
to communicate with the General Secretary, enclosing their annual sub-
scription anid giving full particulars respecting mame, title, institution,
address, etc. Every member is asked to send the annual subscription for
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1925 to the General Secretary, together with the eatrance fee, before the
15t of July.

In accordance with par. 1z of the Statutes the Executive Committee shall
summon a Congress at least every five years, by arrangement with the In-
temational Institute of Agriculture at Rome. It was decided in Rome to
hold the first Congress of the New Society in the United States of America.

The Intemnational Commissions and the National Sections have the
right under the mles of the Society to determine their own constitution. Tt
is clear however that only members of the Society can be members of the

Commissicns or Sections,

The Presidents of the Commissions or Sections are asked to inform
the General Secretary as to the composition of the Committees and other
particulars relative to their Commissions before the 1st of July 1925,

About 300 members have paid the foundation subscription of 2 dol-
lars up to the 15t of January 1g25. Every member is asked to do whatever
may be possible to make the new Society known among persons interested.

Groningen, Jan. 1st, 1925,

Dr. D. J. HISSI¥E,

Acting First President and Gemeral Secretary,
The Intermational Sociely of Soil Science,

Herman Colleninsstmat 25, Groaingen (Holland),






