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THE INFLUENCE OF ELECTROLYTES ON THE ABSORPT-
ION OF HYDROGEN IONS.

by B, AAmNIO,

In a former article (1) a description is given of some experiments
made to ascertain how electrolytes affected the absorption of ions
of ammonium (antagonistic action of ions). These experiments showed
that electrolytes very considerably reduce the absorption of ammonium
ions, the strong acids the most (50-60 %), the neutral and acid react-
ing salts less, and least of all the alkali reacting salts, which in some
cases increase the absorption (Table 1). The latter probably de-
pends on the fact that the alkali teacting electrolytic solutions in-
crease the dispersion of the basic particles.

The H ions have therefore very great supplanting properties,
which correspond to the extremely weak hydration of H ions. As
it was expected that the electrolytes would only have a feeble in-
fluence on the absorption of H ions, the following experiments were
made :—

(1) B. Aarxto, Die Adsorption dez Ammoniom-ions aus Lisungen verschiedener
Ammoninmaalze und die Einwirkung von Elektrolyten anf dieselbe.  Zeffschrift fir
Pflansenerndbrung und Dingung, Part A, Year 1, No, 5, Ig22,

1 — Ped. ingl.

L
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TaBLE I. — Absorption of NH, ions from a o.x N. solution,
by clay soil.

from o N, (NH),50, — solation | from o.x N, (NH),HPO, - solation

‘ absorbs : abaorbs
without | | without |  without without
addition :0,41543;1:..1!1:[" addition | addition :D.&ﬁsgm.HH, addition
| | |

4 HCl o1 N.Em:ﬂn ' :—- sh00 9 (<4 HC o1 M. 0.2546 ¥ |— 6o.62 9
+ HNOy rlo\.zﬁgﬁ * |—- 54,30 |+ HNOy » :0.1516 ¥ |— 6oz »
+ H:80, ®|o0.2258 * |— 45.04 » |4 Hs50; » o.2700 s |— BOST w
+ Ala(30gly» 02456 a |— 4o.87 @ !+ AL{SOyly 3 0.3856 = |— 4030 »

+ MES0y 503440 3 |— 1607 » | CaCls  s|o4623 o
[ | |

4 Cacls » |0,3508 ¥ |— 1357 ¢ 4 NaKog s |o5120 | — 20560 8

4 Nalos »s|o.4038 2 |— 12,57 » P —- -

+ Ha:COy 'io.-iﬂm s | — 1584 » i+Naa.»CO3 »lo.6o14  » |— 698 »

Experiment 1. — 10 gm. of heavy, neutral, glacial clay were
treated with 100 gm. 0.01 N. HCI or H SO, respectively, and the
concentration of hydrogen was determined electrometrically (accord-
ing to L. MicHAELIS). In solutions of o.or N. HCl — and H, SO,
— employed, the P, was 2.12 or 2.16. Then so many electrolytes
were added (NaCl, K,80,, CaCl,) that the solution with respect to
electrolytes was also o.0r N. ; 70 gm. of clay were treated with this
solution, and the P, determined.

TaBrLe II. — Absorption of H ions from o.01 N. HCL and from
H_S0, solution, by glacial clay from S. W. Finland.

a L Py
o.01 M. HCl (without addition) 4.04 o.o1 W, H:A50y (without addition) 4.00
. ‘s = oor n NaCl 404 » » == 001 n NaCl 3.ub
» T ) v K50y 4.00 " s 4 = o KBOQy 408
¥ v <4 » 3 CaCly 3.8g . » = s »CaCl: 3.B5
» » <4 » 3 MgCl: 3.51 ¥ y 4 = = MpCly 4.00

Originally o.01 H. HCl 212 Orginally o.01 N. H:80; 216



- P it

PAPERS &

Absorption of OH ions from o.01 Ca(OH), solution,
by newtral glacial clay from S. W. Finland.

Py

o,01 N, Ca({CH); {(without addition) . . . . . . §.03
’ s 4+ oermn KA . ... ... 5.03

1 4+ = EgBOy v pies 4oa 09.35

» ' + [ P e B84
Originally 01 M. Ca (OH}a .+ « + = o+ & o = & 1I.34

Table 2z shows that the clay absorbs H ions very freely from so-
lution 0.01 N., so that the concentration of the solution falls to
about 0.0001 N. The elctrolytes used have hardly any antagonistic
influence on the absorption of H ions. The H ions behave, therefore,
very differently from the NH, ions with regard to absorption ; this
might have been foreseen in the experiments with NH, ion absorption
(Table I). From these experiments it appears that H ions are
absorbed the most, and therefore supplant the other absorbed ions.

Experiment II. — 5 gm. of soil (neutral clay, sphagnum peat and
acid clay) were treated with 50 ce. or 0.1, 0.001, 0,001, 0.0001,
and 0.00001 normal HCl and NaOH, and the concentration of H
ions determined.

Tasre III, — Neutral clay from S. W. Finland
(5 gm. soil + 50 cm. solution)

P, P

u u
H:O0 719 H:O 7.19

o000 N, HCl 7.5 o000 N, NaOH riIg
0,000 N, » 7.03 opoo0r N, » 215
0001 N, » 6,64 ooor N, » 734
o011 M, = 448 oor N, » 1004
o1 N @ 1.50 ot M. » 1218

TaBLE IV. — Sphagnum peat from S. W. Finland
(5 gm. soil 4 50 cc. solution).

Pa P‘l

H:0 473 HaQ 473

o.00001 N, HCl 4.6z o,0000 N. NaOH 4.73
c.ooor N, s 4.6 p.000r N. 478
o.00r N, » 458 op0r W' o8 497
o01 ¥, » 3060 o0 N, o=@ 5.36
o1 N, » 1bg o1 N, » 7:50
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TaBLE V. — Acid clay from S. W. Finland
(5 gm. soil + 50 cc. solution).

Py Py
HO 3.79 H:0 379
ooo00r M, HCL 487 o,00001 N. MaOH 341
owooor M. ¢ 378 o000 M, @ 3.84
o001 N, 3.60 coor N, 8 3.5
oo M, = 3.04 .01 N. " 5.0
o, M, = 1.63 o1 N, " 12,00
Py
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Fie. 1, — L MNeutral clay from 3. W. Finland,
1I. Sphagnum peat from S, Finland.
III. Acid clay (Litorina) from &, W. Finland.

As appears from tables 3-5 and figure 6, the P, remains
almost constant on both sides of the water solution, independently
of whether the clay is acid or neutral, until the concentration of the
added acids or alkalis becomes 0.001 N. A .01 N. acid or alkaline has
a strong effect on the clay ; on the sphagnum peat the acid has a
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considerable effect, but the alkali very little. A o.1 N, acid solution
reduced the Py in all soils alike (P, about 1.6). o.1 N. alkaline also
has an equally strong effect on the clay, so that the P, becomes
about 12. Sphagnum peat behaves guite otherwise, for with o.1 N.
alkali, the P, only rises to 7.50. It may be assnmed that the relatively
strong alkali disintegrates the organic matter.

Experiment I1], — The sphagnum peat was treated respectively
with 0.1, 0.01, 0.00I and o.coor N, HCl and NaOH as before,
with the addition of 0.01 . KCland CaCl, (the solution was therefore
in relation to KCI and CaCl, o.01 N.); the P, was measured electro-
metrically. The results are shown in figure 7.

GH ==
| 3
T ;‘rf
% /
. T =3 K CI
—*
A - peacly
& A= o _—;-:rn-g-.-"-— ______ S E =k
1 Z ' ;
i
l’ 1
2 / -
12 e
27 e | | |
Gr-m [-T5) Bien Guaens  Gucoes-n Qecoon-s Dy  Daoes” Be Bi=m
HC1 Ha0 Ha OH
Fiz, 2. — Sphagnum peat from S Finland,

If curve I (without addition) be compared with curve II
(HCl and NaOH + KCl) and curve ITI (HCl + CaCl, and NaOH +
CaCl) it is seen that the electrolytes (0.0r N. KCl and CaCl,)) are
almost entirely without influence on the H ions, because the pure
KCl — and CaCl, — solutions exert an influence on the P, equal
to that of the o.001, 0.001 N. HCl — and NaOH — solution with
0.01 N, KCI or CaCl,.

Experiment IV, — Acid Litorina clay, paimio and silkkila were
treated as in experiment III. From the results it appears that the
0.01 N. KCl and CaCl, solution had no influence on the absorption
of H ions.
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Experiment V. — Neutral glacial clay and loam were treated as
in experiments III and IV.

|

|
!
|
L
_ [
B o Joeas  Doassi» b - I (=73 Dsm

Qer
HE1 H30 Ha OH
F16. 3. — Acid clay (Litorina clay) from S, W. Finland,

With regard to these experiments, the conditions are the same
as in experiments IIT and IV. The influence of pure o.01 N. ECl
and CaCl, solution on P, is about the same; the rather weaker
action of CaCl, solution is probably to be explained by the greater
content of Ca ions of the neutral clays,

From the experiments it is shown that the electrolytes (0.01 N.
KCl and CaCl,) cannot expel the H ions from the clay. The phenom-
enon observed that the KCl solution gives rise to an increase of
acidity in the soil solution (as compared with pure water solutions)
cannot be caused by the K ions being interchanged with H ions, but
that the K ions are interchanged with Al ions, and consequently
the resulting aluminium compounds are hydrolysed.
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Fic, 4, — Neutral day fram S, W, Finland,

It is also clear that if the ions absorbed in a soil are to be de-
‘termined, an acid must be used, because the H ions very strongly
displace other ions (1).

(1) Compare G. WIieGNER : Dispersitit und Basenaustausch, Zsigmondy Festschrift,
Tubelband der Kolloid-Zeitschrift, p. 341, 1925,
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METHODS OF PRACTICAL APPLICATION OF RESEARCH
ON SOIL PHYSICS (1)

by A. Nostrz,
Techmical High School, Munich.

Soil, in conjunction with climate, forms the basis of all agricul-
ture. For example, the choice of plants to be cultivated, rotation of
crops, preparation of the ground, ete. will vary according as there is
a light sandy soil, or a heavy clay soil. Consequently the soil, in
the end, becomes the deciding factor in farm management and in
financial success,

According to the proportion of the mixture of stones, sand, silt
and clay, soils change from light soils rich in sand to heavy and very
heavy clay soils. Different methods of examination, as for example
those of Korecky, and Eravss, also the simpler ones of KUEHN, etc.,
make it possible to determine numerically the constituent parts of a
soil. But to appreciate the important bearing which the values ob-
tained have with regard to the dimensions of the particles, demands
great experience and special knowledge, such as cannot yet be expected
everywhere from the practical farmer. It is therefore desirable to
find suitable methods, which would enable the farmer not acquainted
with soil science to understand the results of the physical examination
of the soil, and draw from them the conclusions bearing on his hus-
bandry.

The author believes now, with Th. I, HENKEL, to have found a
method which, taking as a basis the Osaww.triangle modified by
KorHNE, facilitates bringing the results of physical examinations of
soil into close connection with agricultural practice.

In the angles of the triangle (Fig. 10) lie the three extreme types of
soil. As the soils, as a result of their composition, approach more nearly
to the middle of the triangle, denoted by the circle, they become more
and more like each other, and form the group of medium soils
included in the large square. But of course even the medium soils
are not all of the same value, and hence the recognition of the differ-
ences is an absolute necessity in practice. Therefore the medium soils
in the large square are divided by the vertival dividing line into two

{1} See Landw. [Jahrbuck fdr Bayern VII-VIII, p. 338, fga5,

. T S
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groups, of which the left contains the lighter, and the right the heavier
types of soil. The inserted arrow line points out in what manner the
transmission from the lighter to the heavier soils is gradually aec-
complished. The upper part represents the most similar soils, whilst
both ends of the arrow line approach the extremes, of sand and clay.

o Sill asils

increase of 3t perficles in protets

Clay soils

Medwm scils

Fig, 5. — Diagram showing the resnlis of the physical examination
of a soil in practical agriculture.

This division of the soils into individual groups makes it possible
to draw conclusions as to properties and applicability, if it is realised
that specific properties are associated with sand, silt and raw clay.
Figure 11, shows these, as also their effect on the transitional forms
of the three types of soil. _

Here again the best conditions lie on the centre line, which
becomes the resultant of the play of forces of the different properties
of soil.

Let it now be assumed that the soil consists of 60 %, sand,
20 %, silt, and 20 9, clay. Figure 10. shows that this soil lies in the
left lower point of the triangle, but still is no longer very far removed
from the square of the medium soils, It still belongs, therefore, to
the group of sandy soils, but comes very near to the medium soils.
The extreme properties of the sand are still predominant, but are
already modified. Its affinity to the sandy soils implies that it is
fairly easy to till, that it will become warmed comparatively quickly
in the spring, but as is shown by its nearness to the medium soils,
it is perceptibly influenced by the action of the clay and silt. The
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soil will therefore be able to exert some power of absorption on fer-
tiliser salts, the permeability of water is no longer of such great ac-
count, etc. In the choice of crops to be cultivated it ‘is still ne-
cessary to take into consideration those for light types of soil,
but these will, with suitable cultivation, give good yields. It may
already have been attempted, by careful preparation of the ground
according to the conditions of the subseil, to bring more important
plants into cultivation, but with the heavy medium soils no very
great success can be expected. This, after all, poor soil will not allow
of expensive working equipment and intensive cultivation.

o Sill soils

bl 2
‘b J?TJ 1‘lu &
Bl LN
Increase of waker capacily, = f——T—— Increase of permeabilll
food maferial absorplion, v _;" S 2 losses of wm:hing:‘}r
expendifure of energy ] e e ! ~ o oul, venhlalion,
in working % P I E o healing
= = e i Bt '__“--.\t
‘ N
< G ? vowae %
L% i A
) e -~ e e _-_.!_.._ gt B G S :\“‘--.L‘ “p X
i ek o e e e e M ol o = ) d
b i e
Sandy soils lighter heavier Clay sgils
y Medium sails g

Fig. 6, — Diagram for asceriaining the properties and applicability
of soils on the basis of a physical examination of the sofl.

On the other hand, a soil which contains, for example, 30 %
sand, 20%, silt and 509% clay, lies in the lower part of the
region of heavy medium soils. This soil, as the result of its prox-
imity to clay, perhaps already possesses too much water-holding
powei, and in springtime will be rather later in getting warmed, on the
other hand it has an exceptional capaecity for absorption of plant
food material, is considerably more easy to till than the true clay
soils, etc. By proper cultivation it can also be made to give
good crops, even with the more important plants. It can there-
fore be wvalued considerably higher than the soil of the first
example.

A soil uniform in section has until now been taken as a basis.
Many soils, however, show various layers to a depth of 1 m., par-

HECTO Od am o =i o o B & bk HB B < *®

G apEs B
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ticularly when they are considered for agricultural purposes. Thus
a sandy soil may remain uniform to the depth mentioned, or may,
below 50 cm., have a sub-layer of clay. In the first case the disad-
vantages, such as permeability, washing out of food material, etc,,
are more prominent than in the second. By evemness of the upper
and lower soils, therefore, the extreme qualities are strengthened,
In the second case, on the conmtrary, by the opposife conditions of
the upper and lower soils, the extreme properties are mitigated. If
a uniform ¢lay profile continues unaltered, then the impermeability
to water of the upper layer will also continue in the subsoil, whereas
an under laver of sand carries off the deposit more easily. Here
also, therefore, uniformity of profile strengthens the properties,
whilst dissimilarity weakens them. Silf soils come between sand
and clay, and therefore possess compensating physical and chemical
properties ; consequently a uniform profile is most valuable here, for
it will be understood that a substratum of one of the two other kinds
of soil affects the silt soil less favourably. The medium scils com-
prised in the square are expressed by dashes — likewise more or less
even. The underlaying of a medium soil by another can therefore
exert no important influence, at all events it is much less than in
the case of the above examples with regard to sand and clay. If
one of the lighter medium soils, on the contrary, has a substratum of
one of the soils found to the left of the middle dashes, then it will
be of less value, the further away the subsoil lies from the middle
line towards the left angle. The same applies similarly for the
right half of the square of medium soils.

In Fig. 12, it is sought to make clear the far-reaching (there-
fore area-dimensional) conditions described here.

If the upper and lower soils fall on the left, sandy, or the right,
clayey angle, then the conditions are extreme ; if they lie together at
the point or in the middle square, then they are more or less even.
To the extent in which the upper or lower soils are removed from the
centre line or the angles, the whole of the properties of the soils
alter, now towards the bad, now towards the good side, as expressed
by the arrows.

The examples given with reference to figure 10. can now be com-
Pleted. If in the first example the soil lies in the sand angles, then
the less favourable natural tendencies of the upper soil, inclining
towards dryness, washing away of plant food material, ete., will
be still further strengthened ; the soil will be reduced in value. IF,



I2 DINTERNATIONAL SOCIETY OF SOIL SCIENCE

0= surisce sails o SilFsoils
U= Subsoils o o

o 0. Dand U
(N balanced

& Medium, soils
é\'a‘ o lighfer | heavier
b

b"s;, ; na.ﬁu
S s T TR, &
1'-"5" E‘al‘ldU u‘lfdﬂemm UU?EIEHDH'I&NU \

/ exfreme fion exfreme &

) ! &

ys increasingly \mproved |b}'_l.l o

Sandy sails- Clay Soils
""ﬁ is increasingly Improved by U <

Fi6, 7. — Diagram 1o explain the resulis of the physical examination
of a soil for practical apriculiure, in the case of soils with different layers.

however, the subsoil lies for example, in the right half of the square
of medium soils, then it may be of considerably higher value.

Until now one constituent part of the soil has not been con-
sidered, namely, the stone content. In valuing this, the sizes of the
stones must be taken into account. Thus, for example, the influence
of a stone about the size of the fist cannot be compared with the
same weight of stones of only the size of peas scattered through the
soil. With a rising stone content, the soil, generally speaking, should
be moved from the position in the triangle which its other physical
analyses would give it, towards the left, lighter side.

Like all attempts to estimate the value of a soil according to
a scheme, the foregoing has certain defects; still, the system here
proposed may help even the practical farmer to inform himself
quickly, on the basis of a simple examination, concerning any soil,
and to recognise quickly its possibilities of usefulness.
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THE INFLUENCE OF ELECTROLYTES
ON DIFFERENT TYPES OF SUSPENSIONS OF CLAY.

by F. Witvx.

The literature on the influence of electrolytes on suspensions of
clay is relatively extensive. An exhaustive survey of the literature
is given by Prof. K. GEDROIZ (1) in his treatise which appeared in
1915, in which the literature is divided into ancient and modern,
In the first gronp Geprorz included the works which were published
up to the year 1893, that is, those periods in which the colloidal
substances of the soil were only slightly known, Here appear the
works of Fr. Scruizk (2), SceEEerer (3), Ch. ScHLOESING (4), A.
Maver (5), E. Hicarp (6) and G. BoDLAENDER (7). In these
works important data were already collected, which gave a general
idea of the influence of electrolytes on suspensions of clay, and also
enabled certain of the suspensions to be more closely characterised.

Of the modern investigations GEDROIZ cited : the works of
RorranND (8), Mascupaver (g) and WIEGNER (10), ROHLAND con-
siders the hydroxyl-ion as the most important factor in causing
coagulation, which is contrary to the theory of FrREUNDLICH (11},
and which the last two named authors point out in their works.
Prof. GEDROIZ is also of ths same opinion, which is based on his
numerous tests. As the above-mentioned work by GEDROIZ may be
considered as a continuation and amplification of the earlier in-
vestigations, it will be more closely considered, and also the method
of the work.

I IMPORTANT CONCLUSIONS DRAWN FROM. THE INVESTIGATIONS OF
GEDROIZ,

For the investigations, suspensions of red clay were used, which
in the course of three days had not been deposited from water 7.5 em.
in depth. One litre of water contained 0.22 gm. of the clay particles.
The tests were carried out in NESSLER's cylinders, and for these were
used 50 cc. of the suspension, and 50 cc. of the corresponding
electrolytic solution, of which the influence on the clay suspension
was to be investigated. The duration of the test was 48 hours,
but already after 24 hours important results were obtained. In the
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testz the highest concentrations were observed which produced no
coagulation — these are termed by GEDROIZ, rising values — and the
lowest concentrations were noted at which complete coagulation took
place, 1. e, the particles of clay had all coagulated and had been
deposited. .

The results obtained by GEDROIZ are given in Table 1, where the
concentrations are expressed in relation to normal sclutions.

Tasre L
Concentrations with Concentration with
which no coagulatiofl i | which further complete
| produced {rising values) [ coagulation = produced.
|

Chloride of mercury HgClzs . . . .05 — 0.00025 Normal | e Normal
Acetie ol . v sl e e lo.z5 —o.125 (- X ] —-0.25 »
Lt b T i r st In.ﬂs - 00125 ] Iﬂ.l25 - 005 L]
Sodium hydrate . .o L . labout 00225 s |about .05 ]
e L T e lunder  o.025 s moder 0.5 5
ILithom chlordde . . ... .. v o o025 —o0.0125 » o125 - 0050 »
Ammonium chlogde . . . . . . . o025 —0.0125 5 0,125 =0.050 "
Chiodde of godim . . . . . .« « & |0.015  —0.0I25 » 0,128 =0.050 ]
Clonde of potasslum . . . . . .« .| 0025 —0.0I25 d 0,125 =0.050 L]
Rhubidinm chloride . . . . . . . 10,0128 =0.005 » L0500  =0.025 ]
Pormfe achd . . . o oo voan o 0.0125 — 0,008 3 loex — 0050 B
Nitrate of silver . . . . . . . . .l0.005 =—0.0025 » |ow25 =—oor2s
Orthophosphorie acld . . . . . . . 0,005 —0.0025 »  |owo25 —o.005 E
MR wed s o S v v 4 e [DOO0IE —0.0005 v lowoos —oo025 @
Bulphuric acld . . . . . . . . .. {0.0015 —o0.0005 ¥ !o.l:n:rj —0.0025 ®
Magmesium chloride , . . . . . . . (000125 —0.0005 3 0005 =0,0025 B
Chioride of manganese . . . . . . [0.00125 — 0.0005 z !o.ous - 0.0025  °
Calcimm chlogdde . . .. . - = lB.00125 - 0.0005 ¥ 0005 =0,0025 B
Strontinm chloride . . . . . . . . 000125 — 00005 1 0005 -—0.0025 2 #
Chloride of nickel .70 . . .. .. (0LOOTZ5 = 0.0005 » 0005 —0.0025 2R
Chloride of cobalt . . . . . . . ./0.00I25 = C.O005 T o005 —o0.0025 2@
Chloride of cadmitm . . . . . . .|0.00125=0.0005 » o005 —0.0025 0@
Chloride of barum . . . . . . . ./0.00I28—0.0005 ¥ DO05  -0.0025 2
Hydrochloric acld . . . . - . . o001 = L0005 » 0005 -—00025 B
Hydroxide of calddum . . . . . . . [0.001 - 0.0005 » 0004 =0.0020 P
Protochloride of copper CuCls . . ./0.0005 —0.00025 &  |0.0025 —0.00125 #
Perchloride of iron, FeCl; . . . . .labout  o.000I25 1§ [0.0005 —0.00025 W
Chloride of aluminium, AICIs ... » 0.000I25 @ L]

|ubunt 000025

The table shows that the organic acids in general possess very
weak coagulative capacity ; the phosphoric acids, among the mineral
acids, also possess only a weak coagulative capacity, whereas the
so-called strong acids, . ., the strong dissociated mineral acids, such
as sulphuric acid, nitric acid and hyvdrochloric acid possess a strong
coagulative capacity.
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Of the hydrates only the sodium and calcium hvdroxides were
examined. The coagulation capacity of the former is very weak
(complete deposition can only be attained by a concentration of
0.5 N) whilst the latter possesses an exceptionally strong coagulative
capacity ; even concentrations of 0.004 bring about complet: coagula-
tion of the clay suspension.

If we leave on one side the chloride of mercury, then the coagula-
tive capacities of the acids stand in close association with the atom-
icity of the cations. The acids of the non-atomic cations produce
coagulation only with relatively high concentrations ; the acids ot the
di-atomic cations are effective in more dilute concentrations ; but
the coagulative capacity is especially strong with the tri-atomic
cations — iron (r2) and aluminium salts.

In addition to the investizations mentioned, Prof. GEproiz has
examined the influence of sulphuric acid on the coagulative capacity
of salts, It has been found that very weak concentrations ot
sulphuric acid, which of themselves can cause no coagulation of the
clay suspensions, strengthen the coagulative capacity of the salts in
a high degree. Such concentrations of chloride of sodium and chlo-
ride of potassium were investigated, which of themselves cause no
coagulation of the clay suspensions. Thus, for example, a solution
of chloride of sodium of the concentration of o.0125 N. gave no
coagulation of the clay suspensions in 48 hours, but if to the same
solution sulphuric acid in the concentration of o.001-0.000075 N.
were added, then the clay suspension after 20 minutes was already
flocculated and deposited. No coagulation was caused by weaker
concentrations of sulphuric acid. The same result was obtained
with chloride of potassium solution, with which also the concentra-
tion of chloride of potassium (0.0005 N.) by itself alone could cause
no flocculation in 48 hours.

The influence of sodium hydrate on the flocculation of clay
suspensions, with the presence of neutral salts in the solution at the
same time, is much more complicated. With low concentrations
of sodium hydrate (0.005 N.) the coagulation which was caused by
higher concentration of chloride of sodium (0.15 N.) was strengthened ;
the same concentration of sodium hvdrate, however, with weaker
concentrations of chloride of sodium, of 0.1 N. onwards, caused a
noticeable retardation of coagulation. The solution of chlotide of
sodium of the concentration 0.015 N. caused by itself relatively
great coagulation and a deposit in 48 hours. If, however, sodium
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hydrate were present in the solution at the same time, then the
coagulation with concentrations of sodium hydrate of o.05-0.0125 N.
could still be observed, whilst weaker concentrations of sodium
hydrate (0.005-0.00025 N.) much retarded the coagulation, and only
with concentrations of NaOH of o.000025 N. was no retardation to
be obeserved.

The soda solution exercized a still greater retarding action on the
coagulation of the clay suspensions by the chloride of sodium.
A concentration of o.015 N. still caused comparatively strong co-
agulation, but if to this chloride of sodium solution was added soda
in the concentration of 0.0125-0.00005 N., then no coagulation could
be noticed.

The influence of the sodium hydrate on the focculation brought
about by chloride of potassium was the same, in the experi-
ments of GeEprorz, as he had shown with chioride of sodium’
solutions.

The influence of the sodium hydrate on the flocculating capacity
of the chloride of potassium was different. The chloride of potassium
solutions in the conecentration of o.001 M, in 48 hours already caus-
ed considerable coagulation ; by the addition of sodium hydrate
in the concentrations 0.001-0.00025 N, the coagulation was strength-

ened. Coagulation was retarded by the addition of sodium hydrate

in weaker concentrations (0.000125-0.0000125 N.), but the retarding
action was no longer noticed with a concentration of ¢.000005 N.
By the addition of sodium hydrate to a chloride of potassium so-
lution, therefore, with weak concentiations of the sodium hydrate,
the coagulation is still further strengthened, and only concentrations
of sodium hydrate of o.0o0125 N. retard coagulation, or exert no
further influence.

In the further experiments of GEDROIZ on the influence of sodium
hydrate on the coagulation of clay suspension by Ca(OH), no re-
tarding action was observed. GeDROIZ draws from his experiments
the conclusion that coagulation is caused principally by the cation,
the anion operates in an oppoesite direction, with which the ope-
ration of the OH’ ions is especially strong. The latter is especially
active in solution with mon-atomic cations, whereas the coagulation
capacity of the diatomic cations (e. g. Ca (OH),) is stronger than the
stabilised action of the OH’ ions.

GeEDrOIZ has also investigated the coagulative capacity of
NaOH, Na,CO, and NaHCO,, and found that the greatest coagulative -
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capacity of the first becomes the weakest of the last, as is seen from
the following data.

¥o congulation  betwen Complete  coogulation
Na OH — 0.023 — 0.020 N, 0.100 — 0,050 N,
Na, CO, —o0.05 —0.025 » 0.125 »
Na HCO,— 0.125 —0.05 » 0.125 "

The NaHCO, is considered by GEDROIZ as diatomic.

The influence of various calcium salts on clay suspensions was
almost equally great ; quick-lime had the highest coagulative capacity
amongst them. The concentrations of the calcium salts, with which
no coagulation was brought about (the electrolytic rising-value) were
as follows :(— : -

L B i @ aosoa w 0.00I25 — 0.0005 M.
CafNOJ: o —as @« aren - tmder 0.00125
CalOB), © . % & & viae DOOL - — 0.0005 3
CaS0, . . . ... .. ..., unde 0.000125
CallHEQ), . - - o o o0s " 0.00I25 »

The following experiment of GEDRoO1Z is of interest, characteris-
ing in detail the influence of electrolytes on the coagulated clay par-
ticles. After the deposition of the coagulated particles of clay, the
clear solution was poured off, and in its place pure distilled water
added. If coagulation were produced by chloride of sodium, then
the coagulation, by reducing the concentration of the salts, was again
broken off.

If the coagulation was produced by hydrochloric acid, chloride
of potassium and chloride of barium, then, by reduction of the con-
centration of the coagulator to such an extent that no further
coagulation took place, only a small part of the coagulated particles
were again made free.

If, however, the coagulation was produced by FeCl,, then the
coagulation could no longer be arrested, even though the liquid over
the coagulated deposit were poured off 5 times and replaced with
pure distilled water.

It has therefore been shown that the dispersed particles, under
the influence of the mon-atomic Na' ions as coagulator, have not
lost their capacity for increasing dispersiveness, that is, by reducing

2 — Pad, ing,
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the concentration of the coagulator, all the coagulated particles are
again dispersed, and coagulation can therefore be made reversible.

If coagulation is brought about by the H ion (hydrochloric acid)
or the diatomic cations Ca” and Ba ", then the dispersiveness in the
distilled water is indeed increased, but in a much less degree than in
the first case. The influence of the triatomic cations is much great-
er in this respect ; the coagulation can scarcely be made reversible
by distilled water.

Geproiz further took into consideration the relations between
the size of the particles and the concentration of the coagulator. With
this he has established that, the finer the particles, the higher must
be the concentration of the coagulator in order to bring about coagu-
lation. However, the relations with high concentrations of the elec-
trolytes, which in a very short time produce coagulation, are rather
different — the finer particles are flocculated out with lower concen-
trations than the coarser particles.

Also, the concentration of the clay particles in the solution has a
certain significance ; coagulation takes place considerably more quickly
with a higher content of dispersed particles. This condition has been
observed both with high and low concentrations of electrolytes.

Prof. RamManN (13) quotes some data on the coagulation of
quartz suspensions, which unfortunately are not comparable with the
data of Geprorz. Quiclk-lime has also been shown by the experi-
ments of Prof. Ramanx to be a very quick coagulator, having caused
coagulation with a concentration of 0.00035 N,, that is, with a content
of 0.013 gm. to the litre. The influence of quick-lime was 300 times
greater than the influence of sodium oxide, and 245 times as great
as the influence of carbonate of soda. Prof. RaMaww is also of the
opinion that the physical qualities of the soils are in intimate rela-
tion with the coagulation phenomena.

Some data relative to the influence of Ca(OH), on the finest par-
ticles of soil are found in the investigation of Prof. O. LEMMERMANN
and L. FRESENIUS (14), in which it is shown that in weaker concen-
trations Ca(OH), can also have a retarding action on the coagulation
of suspensions.

The above investigations, including the exhaustive investigations
of GEDROIZ, give no explanation why the physical qualities of soils,
even with the podsol formation of clay soils, are so quickly altered.
According to the investizgations of GEDROIZ, podsol clay soils contain
extremely small quantities of absorbed cations, apart from the H ion,

= e e

i

]



PAPERS 19

but the coagulation capacity of the latter is comparatively high.
Moreover, it must also be assumed that a certain quantity of H ions
are formed in podsol clay soils by washing out reaction, which has in
fact been observed from many methods of determining the lime re-
quirements of the soil. Even very small concentrations of H,SO,
of 0.000075 N. and over, have assisted coagulation in the investiga-
tions of Prof. GEprorz. From other investigations of Prof. GEDROIZ
it has been shown that the dispersiveness of the soil is very much
raised by replacing Ca ™ by H'.

The properties of clay which has been exposed for a long time to
the action of water are quite unexplained. It is known from practice
that even the physical qualities of marl clay become very bad after
the continued action of water, quite apart from loams having no CaCO,,
which at the same time contain the absorbed H’ ions of clay-loam.
GEDROIZ points out finally that water saturated with CaCO,, but
containing no CO,, exerted no influence on the coagulation of the clay
suspension which was obtained from the clay investigated. Theoretical
considerations, however, show that if CaCO,is contained in the clay
particles, with at the same time other electrolytes which assist
or retard the dissociation of the CaCO,, this influence must be very
great.

It is well known from practice that even from the poor soils of
Lettland with acid reaction, very light clay suspensions can be ob-
tained. Such soils usually require larger quantities of manure, and
require manuring mote often than the neutral soils, which are also
associated with the properties of the finest particles of these soils
and their relation to electrolytes,

LEXPERIMENTS WITH CLAY SUSPENSIONS MADE FROM THE LOAMS OF
LETTTLAND.

The main object of the investigation was :

(1) To ascertain the concentrations of electrolytes which cause
coagulation of the suspensions of different kinds of clay, under the
influence of Na' and Ca" salts, sulphuric acid, carbonic acid, and also
various mixtures of salts.

(2) To determine in detail the association of the related clay
suspensions, especially in regard to the cations absorbed.

Various causes of delay occurred, however, in carrying out the
investigation, consequently it could not be carried out so completely
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as was intended. As in the results obtained the influence of the acid
reaction of the soil, and the importance of the calcium carbonate with
regard to the phenomena of coagulation, were clearly shown, the in-
vestigation will probably be of interest to those who study soil
structure.

The experiments were carried out with clay suspensions of the
following soils :—

(1) Clay-loam formed under the influence of excessive wet.
It contains no calcium carbonate, shows very strong acid reaction,
and has very inferior physical qualities.

The three following horizons of a podsol clay soil, formed on
heavy rubble-loam ;

(2) Upper level A, of bright grey colour and strong acid
reaction.

{3) Brown loam, level B, especially rich in the finest particles.
It contains no CaCO, and hasa weak acid ieaction with litmus
paper.

{4) Marl loam, has a feeble alkaline reaction with litmus paper.
Level C.

(5) Suspensions of original chalk — a relatively pure CaCO,
suspension.

A detailed account of the testing materials will be given below
after the description of the experiments.

The particles of clay used in the experiments were obtained from
air-dry soil, dried in the room, without baking, or the application of
any reagents. The soil was pulverized, granulated through a 1mm.
sieve, and then various fractions of clay obtained by cleaning. First
that fraction was recovered which had not been deposited in 24
hours from water 10 cc. in depth. At the same time several beak-
ers were filled, each with 1oo gm. soil and 500 cc. water, and decan-
tation was carried out 8-10 times. From the fraction of clay obtain-
ed in this manner, particles of clay were isolated, which had not
deposited from water 10 ce. in de in the course of 7z hours.
This somewhat complicated process had to be followed on account
of the marl loam, as this at first supplied no portion which could be
cleared of mud, and the original chalk showed the same condition.
After the marl loam and original chalk had been treated longer with
water, particles susceptible of being cleared of mmud were obtained,
which, however, deposited comparatively quickly, that is, in the
course of 4-5 days. The examination of the clear liquid over the
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deposited fractions of clay of this kind of soil showed that in the li-
quid fairly large quantities of Ca (HCO,), had formed, which had also
caused coagulation. The experiments lasted several months. Also,
the finest produets of the marl loam had deposited several times dur-
ing this period, and each time the clear liquid was poured off, and
replaced by distilled water. 'The following experiment shows how
great is the influence of the water, which had already been stand-
ing for a long time over the finest products of the marl loam,
on the mechanical composition of the fraction of day (finest
products).

From those clay fractions of the marl loam which had not vet
deposited in the course of 1o days, the clear liquid was poured off ;
the residue was freed from mud, and each 25 cc. pipetted three
times. This volume of the clay fraction contained 2.21 gm. of dry
residue. With this clay fraction, without dryving it, the mechanical
analysis was carried out. For the analysis there were used (1) distill-
ed water, (2) water which had stood for 10 days over the clay
fraction of the marl clay, and (3) water which had stood as
long as 60 daysover the clay fraction and had become relatively
harder.

Mechanical composition.
Deposits

I:P ?_::;i;:s i’_‘#ﬂm in =|_ht|l;;1

L 21.2% 40.4 9% 3849

L II. 53.1%  46.7.% 0.2 %,
III1. 96.2 % 3.7 9% o.x %5

It is seen that the alteration of the mechanical composition pro-
ceeds proportionately in stages—first the finest products disappear,
and afterwards, when the water has become harder, the quantity
of those particles which deposited in between 6-24 hours, is quickly
reduced. From this test we see that the finest products of the marl
clay cannot be obtained by mechanical analysis, even with distilled
water, if the deposit of the products requires several days. A part
of the finest products becomes no more dispersive by the use of the
distilled water, since even in the first experiment 21.2 %, of particles
were available, which deposited in the course of 6 hours.

An analysis of the water used for experiments IT and III, for
its content of Ca(HCO,), and NaHCO, (16), showed :
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I1.

Ca(HCO,), . . o.0009 N 0.073 gm. per litre
NaHCO, . . . 0.0002 » 00I7 » »
IIIL
Ca(HCO,), . . o0.0015 » 0.I2ZI » ¥ 3
NaHCO, . . . 0.0003 » 0,025 » 2 »

It should be remarked that Ca(HCO,), is reckoned as a diatomic,
but NaHCO, as a mon-atomic salt, since the number of the CO'/
ions at the dissociation is very small, we have in the solution mainly
the mon-atomic HCO,' anion. It is shown later that concentrations
of this salt, of the amount found, can already exert considerable
coagulating influence on the finest products.

The recovery of the finest products of the original chalk was also
difficult. Only one out of several samples of original chalk gave such
fine products that they did not deposit in the course of about 10 days,
but even in this sample the deposit was complete after the expiration
of 20 days, and only by the removal of the clear liquid standing
over it, and the addition of fresh distilled water, was the suspension
obtained again.

An attempt was also made to obtain suspensions of the finest
particles from caldum precipitate, Although the mechanical com-
position in a few samples of chalk showed a relatively high content
of the finest products, yet complete deposit in all the samples was
very quick, and lasted no longer than one hour from a layer of water
15 cm. deep. A thorough examination showed that a fairly ener-
getic hydrolytic decomposition of CaCO, takes place, and fairly large
quantities of Ca(OH), form in the solution. The concentration of
Ca(OH), was in some cases even 0.0016 N. which must also be taken
as the main reason why, from CACO, precipitate, no suspension of the
finest particles could be obtained. In another article I will go more
closely into the question of the hydrolytic decomposition of CaCO,,
and especially as to the factors which are favourable to the decomposi-
tion, and those which retard it, because this phenomenon also may
have great influence on the physical qualities of the soil.

The concentration of clay suspensions of the above-mentioned
soils was as follows :—
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(1) Loam-clay soil . . ., . . . . 443 gm. per litre
(2) Podsol clay soil, level .ﬁ. 2 o« 2967 0
(3) 8 a B » B, .. T56 3 » o
(4) " o I e - T T
(5) Original chalk, . . . . . .. 0340 » »

The experiments were carried out in test tubes of Jena glass.
For each test 10 or 15 cc. of the suspension were used, and the same,
or twice as great a volume added of the solution to be examined ; the
concentration of the solution is expressed in terms of normal solutions,
which occur according to the mixture of the solution with the suspen-
sion. I have not considered it important to have the concentration
of the suspension equally great in all the experiments, as according
to the investigations of GEDRroOIZ, it i3 not the concentration of the
suspension, but rather the degree of dispersiveness, which has the
greatest significance.

The observations were made at short intervals during the first
6 to 8 hours, and afterwards after 24 and 28 hours. The general
formation was already quite clear after 24 hours, just as in the experi-
ments of GEproiz, but in rare cases alterations were observed after
the expiration of 24 hours. In several cases I have thoroughly
shaken the tubes after 2 and several days, and repeated the observa-
tions, but very rarely found any difference. In all the experiments
also, clay suspensions were used without any reagent, diluted with
corresponding quantities of distilled water. In the great majority
of cases two similar eylinders were used. It should be mentioned that
the clay suspension, which had not deposited any particles of soil in
2 hours, after 24 hours, however, gave a small deposit at the bottom
of the control eylinder. If the clay suspension is flocculated, however,
even though slightly, then the deposit covers the whole of the bottom.

I shall here give only the most important results, that is, only
the lowest concentrations, which produce complete flocculation in
24 hours, and the highest concentrations, which cause no floceulation
(electrolytic rising value).

(x) Sulphuric acid.

Concentrations of o.0001 N-0.005 N. were examined. ® The
action was strong, the results were quite definite after 6 hours ; after
24 hours no alterations were to be observed. The suspended par-
ticles of original chalk all passed over into solution with concentrations
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of sulphuric acid of 0,002 N. and higher. The results can be seen
from table III.

Concentration of normal sulphuric acid :

| Complete congalation No coagulation

Clay suspension of Loam-clay soil . . . o002 N and over | opoos N, and under
Podsol cay sofl, Horizon A . . . . - . ooz = 8 3 0.0005 8% 8 3
H . - ® e o D.00L W » 00003 ¢ 3 ¥
" " ] e B B At D005 ¥ w N O00T »
Ol elilk T 0 o e woeir cnew oaie oo0f 5 % 3 0.0003

The data quoted show that the clay suspension of the marl loam
(horizon C) is especially sensitive to sulphuric acid.

The following tests were also made with the clay suspension of
the loam-clay soil and the upper horizon (A) of the potter’s clay
soil : 10 gm. of the dry soil were mixed directly with 10 ce. of
sulphuric acid of different concentrations. The concentration of
sulphuric acid with which complete flocculation took place was in
this case rather higher — for both soils 0.003 N.; after 24 hours,
however, the action was almost complete even with the concentration
of 0,002 N. To the same cylinder, after floceulation, another 20 ce,
of distilled water was added, which reduced the concentration of the
acid by a third, and now began an increase of dispersiveness of the
coagulated particles. In the cylinders with sulphuric acid of the con-
centration o.0007 and lower, the quantity of dispersed particles was
approximately the same as in the tubes with soil in distilled water.
The coagulation and peptisation of the suspension is therefore a
reversible process in the soils mentioned. GEDROIZ, in his investi-
gations with hydrochloric acid, could only bring about incomplete
peptisation.

(2) Experiments with carbonic acid gas (CO,).

Distilled water containing 0.98 gm. CO, to the litre was used. If
to 15 ec. of the clay suspension 15 cc. of the water containing carb-
onic acid were added, then the concentration of carbonic acid
was 0.44 gm. to the litre, or say o.01 N, if we assume that the
CO, in the more dilute solution is dissociated from H'-HCO,'. The
clay suspension of the loam-clay soil and of the upper horizon (A)
of the podsol clay soil gave no deposit with the o.01 N. solution

B8 &

fol

€1

eac
wat

dist
ing

soil



[l

PAPERS 25

of varbonic acid ; the clay suspension of horizon B, with the same
solution, gave a weak deposit, but with the concentration of o.005 N.
no deposit. The other two samples of clay suspension showed the
fuIIﬂwmg results —

| Complete floccnlation | ‘fo fbmn-'l-ﬂh:u

Suspension of horizon C. of the podsnl clay 2oil o001 N. and over | o.oor N, and under

Buspension :!m'iglnuld:dk ........ ooor N, » 5 00003\' G

The suspension of the finest pa.rtlcles of urlgmal LhﬂlL went
completely into solution in this case also with concentrations which
were greater than o.ooo3 N. It is very characteristic that the clay
suspension of the marl clay is much more sensitive to carbonic
acid than the suspension of the pure original chalk. This phenom-
enon must be comnected with the suspension — the concentration
of the suspension of the marl clay was much greater.

To the eylinders with the clay suspensions of the loam-clay soil
and horizons A and B of the podsol clay soil were added, after 24
hours, 0.5 gm. CaCO,, as original chalk. Although the concentra-
tion of the carbonic acid had become weaker, the influence of the
carbonic acid was considerably raised by this addition. With it the
coagulation of the clay suspension of the loam-clay soil was almost
mmpiete as can i:u. seen from the following data ;—

=—= ] .;:u.mpk’tt c-:-u;;uhthn | N coagulation
Clay suspenzion of lommclay sofl . . . . OVEr 00T owoo3 N oand 'L!-Hﬂ.ﬂ'
L] " % horizom A, . .. .. . #  0.01 o002z N
" " B » B i w LR e o.oo05 N« "
|

I0 gm, lnam=elav soil and 10 gm. of tl':e horizon A were
each mixed with 1.0 gm. CaCO, in other cylinders, and distilled
water without CO, added. The coagulation of the clay particles in
this case also proceeded quickly — in six hours. After renewing the
distilled water, no peptisation of the finest particles was observed.

From the experiments on the influence of distilled water contain- -

ing carbonic acid, it can further be remarked that the deposit of the
finest particles shows near relationship to the chalk contents of the
soil ; if no CaC0, is available in the soil, then either no, or an incomplete
flocculation and deposit takes place. Such water can therefore be
used as a reagent in the qualitative testing of the lime requirements.

T



26 INTERNATIONAL SOCIETY OF S0IL SCIENCE

It is characteristic that the concentration of carbonic acid,
which produces a complete flocculation of the clay suspension of
the marl-loam (0.001 N.), is only twice as low as the corresponding
concentration of sulphuric acid, vet the electrolytic rising-value for
both these acids is equally high (with the concentration o.0001 N.).
If we take into consideration that the carbonic acid has expelled
sulphuric acid from the CaCO,, then it follows from this that the
action of the ecarbonic acid is not weaker, but stronger, than that of
the sulphuric acid. 2

(3) Experiments with Ca(OH),.

The experiments were carried out with concentrations of o.o001
N.-0.005 N. In all these experiments the results were quite definite
after 6 hours, and no further differences occurred between 6-48
hours.

The following results were obtained :—

| M.ptct.e Booculation ]| Ko ﬂ.u-:.!t.'!-'.h.i'.knj
Clay suspension ol loam-claysoil . . . . . | o005 W and over | o0z N and under
] * s+ podao] clay soll horlzon 0,003 * & *» |ooos ¥ » L]
] " B W U ] B o002 B 0 » o000z 2 @ ]
s » Bow (I * € | ooozs = " |u.ooa,5 L .
Suspension of original chalk . . . . ., . . 0002 u = u |o.oD03 % ¢

It is surprising that with the flocculation caused by Ca(OH), no
great differences of the operating concentration could be observed,
as with the other electrolytes examined. The clay suspension of
horizon B is even rather more sensitive to Ca(OH), than the clay
suspension of the marl loam.

The clear liquid over the deposit in the test cylinders was almost
completely poured off, and distilled water again added. The clay
suspension of the loam-clay soil in this case gave no deposit at all ;
the deposit in all the other test tubes was fairly large, but complete
flocculation only took place in the cylinders with elay suspension of
marl loam and horizon B, in which the original concentration of the
Ca{OH), amounted to o0.005 N. and over. Complete peptisation,
however, could not be observed in any of the soils used, except in
the clay suspensions of loam-clay soil, even after the addition of
larger quantities of water,
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(4) Experiments with NaOH.

The experiments were carried out with concentrations 0.003 N.—
0.5 N., and the fﬂlluwmg results were obtained :—

i = | compkte ﬂnmuluthn—l o ﬂmhl.im

Cluy suspension of loameclay #oil. . . . . 0.3 N amd over !.o.nj ‘Nandundu

» " »  potter’s cliy sodl level AL o2 n ] (] G2 BB B
» " » » n » » B. 003 & B W 0.005 ®
" n s 0O, 0.0z % 8 " 0.003 8 »

» u!'lmell.:uhmmhusamph'rblmll 002 % 8 @ . noﬂ,

From the data quoted it appears that flocculation of the loam-clay
soil and of horizon A of the podsol clay soil occurs with 10-15 times
higher concentrations than does the flocculation of the clay suspen-
sions of the marl loam. In order to prove the results obtained,
clay suspensions of marl loam were also prepared from another sam-
ple of soil, which also proved to be equally sensitive to NaOH. Itis
probable that in this case the Na' ion is not of such great importance
as the calcium ion passed over from the marl loam. Itis also charac-
teristic that the clay suspensions of loam-clay soil with concentra-
tions of NaOH of 0.3 N.-0.05 N., viz. : suspensions of horizon A of
the podsol clay soil, of 0.2 N.-0.02 N., in other words with those
concentrations with which coagulation was in no way complete,
showed a graded distribution of the solid particles, with respect to
which 3 to 4 stages could be distinguished. This result was not
obtained with the incomplete flocculation of the clay suspensions of
the marl loam.

(5) Experiments with NaHCO,,

As already stated above, the NaHCO, is considered as a mon-
atomic salt. Ths experiments were carried out with concentrations
of 0.001 N.-0.5 N., and the following results were obtained :—

| complete flocculation | N flocculation
mpmi'mnlk-am—ﬂa,ym o4 N and over | o.05 W and under
) » I horizon A o3 = B ] |owz » & ]
L » ' B oL K o h ¥ | oz W
. » c o038 1 B |n|::|}zl » u
L

n Dﬁ,g!.n.ﬂl':hnlk e L ooz b . iumsl a ]

It may be remarked that NaHCO), acts less strongly than NaOH
which is also confirmed by the expermeuts of GEDROLZ.
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In comparing the results it must be borne in mind that the NaHCO, due
of Prof. GEDROIZ is assumed to be diatomic. The action of the Ca(
NaHCO, is much stronger on the clay suspensions of marl loam and und
original chalk than on the other clay suspensions examined. The preq
clay suspension of the loam-clay soil demands especially high concen- PeTt
trations for complete flocculation. After 48 hours, therefore, and the acel

completion of the experiment, there was added to each of these clay
suspensions 0.5 gm. CaCO, in a test tube. The flocculation capacity
of the NaHCO, on the loam-clay suspension was not strengthened in
this case, as was the case in the experiment with water containing

carbonic acid. A closer examination of this phenomenon showed HC
that the hydrolytic decomposition of the CaCO, was very much re- forn
duced by NaHCO,, as both salts have the same anions. E
(6) Experiments with NaCl. ﬁd
Concentrations of 0.0005-0.5 N. were examined, and the follow- slow
ing results obtained :(— on 1
= ——— s — - — Ccom
[ Complete floccalation | Mo foccalation traty
b4 | 2 = case
| i this
Clay suspensiom of loam-clay soil, . . . .| o2 N aod over | o.02 N, and under
. . » horzom' AL ¢ LoLe S| @i o L] o005 » »
' i ' g B e ey -0.01
. . . . L e ) LR . T e . ¥ Iu_{}ﬂﬂ:‘.l ' .
s » » originnl challke, . . . . o0 » ' » 0.00:2 ’ " » ——
Here also the strong action of the chloride of sodium on the clay
suspensions of the marl loam, and especially the great difference Qerx
between the concentrations which cause complete flocculation and no
flocculation, is striking. In the experiments with chloride of sodium, 3
the deposition proceeded much more slowly than with the other 4
electrolytes tried ; during 24-48 hours considerable alterations could :
still be observed, which in the clay suspensions of the loam-clay soil .
and horizon A of the podsol clay soil were not nearly so great as —

in the clay suspension of the marl loam. The explanation of this
result must be sought in the influence of the NaCl on the hydrolytic
decomposition of the CaCO, and the further dissociation of the pro- BYps
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ducts of this decomposition. NaCl contains no ions common to
CaCO, consequently the hydrolytic decomposition of the CaCo,,
under the influence of the NaCl, proceeds more quickly. If CaCO,
precipitate alone is added to with a chloride of sodium solution, then
perceptible quantities of the Ca(OH), in a short time go into solution
according to the equation:

CaCo, +2 H,0 =Ca (OH), + H,CO,

The Ca(OH), is strongly dissociated into Ca" and OH'; ions
H,CO,, however, dissociates very easily into H.O and CO, and only
forms small quantities of ions H' 4 HCO,  therefore a strong alkaline
reaction in the solution can be shown with phenol-phtaline as indi-
cator, and it can be easily shown that the solution contains Ca(OH),,
and only very small quantities of Na,CO, NaHCO, and Ca(HCO,)..
As, however, the hvdrolytic decomposition in this case belongs to the
slowly-progressing reactions (heterogeneous system), then probably
on this account the difference in the concentrations which produce
complete and no coagulation may be dissimilar ; the former concen-
tration is about 2o times greater than the latter, which was not the
case with the electrolytes observed previously. The balance, in
this case, can only be established after a long time.

{;;'} Experiments with CaS0,.

The experiments were carried out with concentrations of o.0003 N.
-0.01 N,

Tasgr, VIIL
! Compicte flocculation | No focculation
|
Clay suspensionoflopm-claysoil . . . - . .| o005 N, and over o001 N, and under
] ¥ hmimn;\.nlrmdsutrﬂnys:ﬂl 0005 & & | o.o0Dgs
¥ ¥ ¥ » B 8 ¥ a 0,003 - " " [T L] ]
1 1
L] i ' % ¥ " » | Q00 = . W Fa
» * »original chalk , . . . . .| o002 = = » ;u,uuug " ’

The clay suspension of the marl loam, with a concentration of
g¥psum of 0.0003 N., in 6 hours gave no deposit ; after 24 hours
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there was a slight deposit, and after 48 hours a fairly heavy one. There-
fore, the concentration which produces no deposit is less than
c.0003. N., probably o.coor N.

The lowest concentrations of gypsum, which will cause a complete
flocculation of the clay suspensions, are about twice as high as the
corresponding concentrations of sulphuric acid — the action of the
latter is therefore stronmger.

(8) Experiments with Ca(HCO;),

The experiments were carried out with concentrations of
0.0001 N.-0.01 N., in which the Ca(HCO,), is considered as diatomic.
The solution also contained free carbon dioxide — in the o.02 N.-Ca
(HCO,), solution moreover 0.01 N.-CO, — which might still further
strengthen the action of the solution on the marl loam. The results
were as follows - —

TaABrL IX.
Compicte focculation | No floceulation
Clyy snspension of loam-clay #odl | . . . . . o005 N, and over o.00z N, and under
» " » horizon A of podecl claysodl | ooogy  « o« » 0,00085
B ] " C l 0,002 " " ] 00003 L] ]
Ca i R 00005 % 0w . DOCOT W
. " » original chalk, . . . . . | CoBz o+ 4 8 (00005 v 3 »

Hence, it is seen, that the clay suspensions of the marl loam are
much more sensitive to Ca(HCQ,), than the clay suspensions of the
loam-clay soil and the upper horizon of the podsol clay soil. Here
also are found considerable differences in the behaviour of the clay
suspension of the loam-clay soil and that offhe upper horizon of
the podsol clay soil — the latter is flocenlated by lower concentrations
of Ca(HCO,),, but especially low are those concentrations which cause
no coagulation (electrolytic rising-value).

(9) Experiments with Ca(HCO,), and NaHCO,.

The analyses of numerous water extracts from various soils
show that certain quantities of Ca(HCO,), and NaHCO, pass over into
the water-extract, which is even found to be the case with very acid
soils. The same salts are also found in the composition of the
subsoil water. Even the so-called surface waters, for instance those
flowing on the surface from woods and fields, contain certain
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quantities of these salts; the NaHCO, contents are in many cases
perceptibly high, possibly exceeding 0.001 N. The contents of Ca
(HCO,), and Mg(HCO,), in the surface waters are always relatively
small, often even considerably less than the contents of the first-nam-
ed salt, These salt contents can of course influence the flocculation
process, and at the same time, therefore, the physical properties of
the soil also. The experiments of GEDROIZ showed that NaOH and
Na,CO,, even in concentrations of 0.00005 N., can completely stop
the floceulation produced by o.015 N. NaCl solutions.

In the homogeneous system Ca(HCO,),+ NaHCO, both salts have
common anions, which strongly influences the solubility of the
Ca(HCO,),. In a 0.0z N. solution of Ca(HCO,),, the NaHCO, in a
concentration of o.06 M., in 24 hours already causes complete deposi-
tion of the chalk CaCO,; in 5 days, however, the concentration
of the Ca(HCO,), solution is considerably reduced by even such weak
solutions of NaHCO, as 0.001 normal.

The experiments with the clay suspensions were carried out with
various concentrations of salts ; we will therefore consider separately
the experiments with the clay suspensions of one of each kind of
soil,

a) Clay suspensions of loam-clay soil.

These experiments were carried out about two months later
than the experiments with the Ca(HCO,), alone. In this time the
clay suspension of the loam-clay soil had already considerably chang-
ed its properties, and had become less sensitive to Ca(HCO,),. At
the beginning of the experiments the clay suspension, with o.003 N.
solution of Ca(HCO,),, in 24 hours gave a comparatively large deposit;
at the time of carrying out the experiments about to be described,
the clay suspension in 24 hours gave no deposit with a Ca(HCO,),
solution of concentrations 0.003 N. and 0.004 N., and also no deposit
when at the same time, in addition to Ca(FHCO,),, there was also
present in the solution NaHCO, in concentrations of 0.000002 N. up
to o.15 N.

The clay suspension of the loam-clay soil at the commencement
of the experiments gave a fairly large deposit with 0.1 and 0.z N.
solution of NaHCO,.

Exhaustive experiments could not be made, on account of the
lack of provision of testing material and want of time. With clay
suspensions of loam-clay soil, experiments could only be carried
out with the assistance at the same time of a o0.007 N. solution of
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Ca(HCO,), and the following concentrations of NaHCO, solution :
0.01 N., n.005 N., 0.002 N., 0.001 N., 0.0005 N., 0.0002 N., o.0001 N.,
0.000005 N., 0.000002 N., 0.000001 N., 0.0000005 N.

The deposit was complete in all the test tubesin 24 hours. Now,
however, the tubes were interchanged and the observation repeated,
when considerable differences in the condition of the tubes could
be shown ; after 40 minutes there was a fairly large deposit in the
tubes with CA(HCO,), without NaHCO,, but the deposit in all other
tubes with NaHCO, was very small. The deposit after an hour was
much smaller in the tubes with NaHCO, in concentrations of 0.002 N.-
0.01 N., o.0002 N.-oooos N. and o.coocco5 N.-o.ooos5 N, than
in the tubes with NaHCO, in the other concentrations examined
(o.001 N., o.00001 N. and under o.oo0005 N.) the general forma-
tion after 1 14 hours was more uniform; although the deposit was
still not at all complete, the deposits in the tubes with NaHCO,
in concentrations 0.0I N.-0.002 N. were notably smaller. The rep-
etition of this experiment was unfortunately not possible,

b Clay suspensions of horizon A of the
podsol clay soil.

The experiments with these clay suspensions were only carried
out with Ca(HCO,), in the concentrations 0.003 N. and o.o07 N.

In the first series of experiments without NaHCO, coagulation was
almost complete in 24 hours, as also in the experiment three months
before ; the properties of the clay suspensions were therefore not
altered, as was the case with the clay suspensions of the loam-clay soil.
The concentrations of NaHCO, which were used, were between 0.15
N. and o.oooor N, Complete deposit after 24 hours could only be
obtained with the concentrations 0.01 N.-0.002 N. of the NaHCO,,
there was hardly any deposit in the same time with the concentra-
tions 0.15 N.- .02 N., but again almost complete deposit, similar
to those without NaHCO,, began to be seen with concentrations of
0.001 N. of NaHCO, and even under that strength. The concentra-
tion of NaHCO, between o0.02 N.-0.15 N. also very much retarded
the coagulation ; the deposit in these tubes also was wvery small after
72 hours. After thoroughly shaking the tubes, an interesting phenom-
enon was observed in the tubes with the concentration of NaHCO,
of o.or N. After the first 24 hours the deposit in these tubes was
complete ; after shaking, however, the deposit in these tubes proceed-
ed much more slowly than in the tubes with lower NaHCO, con-
centrations, in which deposit was by no means complete in 24 hours.
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This phenomenon can be explained by the fact that o.o1 N.-NaHCO,
solution considerably assists the deposit of CaCO, from the solution
of Ca(HCO,),, as T was able to prove by special experiments; the
solution of the soda itself of the concentrations mentioned, on the
contrary, exerts no influence at all on the coagulation of the clay
suspension of horizon A, The deposit of the CaCO, from a 0.003 N.-
Ca(HCO,), solution by a o.o1 N. NaHCO, solution also progresses
relatively quickly.

NaHCO, in concentrations between 0.000005 N. and o.01 N. was
tested with o.coy N. Ca (HCO,), solution. In all the test tubes
with these concentrations the deposit was complete in 2 hours, After
repeated mixing, and standing for 15 minutes, considerable differences
could be observed here also: flocculation was especially small with
concentrations of soda solution of 0.005 N.-0.01N,, 0.0005 N.-0.001 N.
and 0.00002 N.-0.00005 N.; after an hour the flocculation in nearly
all the test tubes was complete and equally great.

¢f Clay suspensions of horizon B of podsol
clay soil.

The experiments were carried out with conecentrations of 0.001 N.,
0.00z N. and o.007 N. of Ca(HCO,),. The concentrations of NaHCO,
were in the first two series between 0.15 N. and o.00001 N.

The influence of the NaHCO, was, in the first series (o.001 N.
-Ca(HCO,), solution) as follows : The deposit was much greater in the
test tubes with o.15 N., o.ro0 N. and o.o1 N. NaHCO, than in the
tubes with pure Ca(HCO,), solution ; the concentrations of o.05 N.
and 0,02 N. of NaHCO, much 1etarded flocculation ; in all the other
tubes, 4. ¢., with concentrations of NaHCO, of 0.005 N. and lower,
there was, in comparison with the pure Ca(HCO,),, solution, no in-
fluence to be observed.

In the second series the investigations were moie exhaustive.
After an hour a deposit could only be observed in the tubes with con-
centrations of NaHCO, which lay under o.00005 N., and even in
these tubes none were so great as in the test tubes without any NaHCO,,
The difference disappeared after 4 hours, still the deposits, in the tubes
with 0.02 N,, 0.05. N., 0. 10 N. and 0.15 N. — NaHCO, — solution,
were notably smaller. After %2 hours the deposit was complete
in all the tubes except those with 0.02 N, and 0.05 N., — NaHCO, —
solution, After 72 hours all the tubes were thoroughly shaken, and
after 1 14 hows the observations were repeated. A comparatively
larger deposit was present in the test tubes without NaHCO, and in

3 — Pal. ing,
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the tubes with concentrations of NaHCO, under 0.00005 N., with
concentrations of NaHCO, between 0.00005 N. and 0.005 N. the
deposit was small, and between the concentrations of NaHCO; of 0.005
N. and o.15 N. there was no deposit.

In the third series, with concentrations of 0.005 N. Ca (HCO,),, a
heavy deposit began after an hour. Half an hour after shaking,
it was observed that with concentrations of NaHCO, between o0.001
N.0.0r N. and between o.00001 N.-o.o000z N. flocculation was
retarded, but after 1 hour the difference disappeared. This dif-
ference could be thoroughly investigated only by quantitative deter-
mination, which, however, is difficult to carry out.

d) Clay suspensions of marl loam (horizon C).

The experiments were carried out with concentrations of Ca(HCO,),
of o.0003 N., o.001 N. and v.007 N. The general formation was in
this case still more developed than in the experiments described above.
The investigation was also made more difficult because some of the
clay suspensions of the marl clay change even in a solution such as
Ca(HCO,),, and therefore also NaHCO,, which, in the case of experi-
ments lasting a long time, greatly alters the general formation. Tt can
only be said that the flocculation of the marl clay by the addition of
NaHCO, is not so much retarded as was the case in the above-
mentioned expeiiments. A most unfavourable influence on the
speed of floeculation and deposit is exerted by the concentrations
of NaHCO, of oor N.-0.05 N. with concentrations of Ca(HCO,),
of 0.0003 N and o.001 N.; with concentrations of Ca(HCO,), there
was the same effect, also some of the weak concentrations of NaHCO,,
but to investigate this phenomenon in detail, new and exhaunstive
experiments would have to be undertaken.

10. Experiments with CaSO,+NaHCO,.

These salts also react on each other by the extravasion of CaCO,,
and there then remains an equivalent quantity of Na,SO, in the
solution. This can easilv be determined by the usual titration
methods ; the concentration of the NaHCO, becomes weaker, and
there is a deposit of CaCO,. The concentration of the CaSO, solu-
tion is very much reduced by the concentrations of the NaHCO,
of 0.1 N., but a deposit of CaCO, is also observed with lower
concentrations of NaHCO, (0.01 N.).

(a) Experiments with clay suspensions of
loam-clay soil. The properties of the clay suspension of

loar
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loam-clay soil were much less altered by the solution of CaSO, than
was the case with the Ca (HCO,), solutions. Several experimental
tests showed that very small concentrations of NaHCO, greatly
retarded the flocculation of the elay suspensions, even with those
higher concentrations of CaSO, which cause complete deposit without
the addition of NaHCO, The results are summarised in tabular
form, where the degree of deposit is calculated according to the 5
grade system: 5 — complete deposit, the liguid over the solid
mass is perfectly clear; 4 — almost complete deposit, the liquid
over the deposit is slightly opalescent; 3 — heavy deposit, particles
of clay are still contained in the liquid, the liquid is muddy ;
2 — the deposit is small, the liquid very muddy ; 1 — the deposit
very slight ; 0 — no deposit.

TA'BI.EX -—-Cmmnimtmu of 0.004 N CaSG
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The data quoted show that that all higher concentrations of the
Nla.I-I\‘I.'t'II?.\‘3 from concentrations o.0002 onwards greatly retard floceu-
lation, but the weaker concentrations, of 0.00005 onwards, rather
hasten flocculation. The unfavourable influence was very marked
of the higher concentrations of NaHCO, with which the decomposition
of the CaS0, occurred by the depus:lt of CaCO, Thorough
observations, with repeated shakings, were made with ‘the cotien-
tration of CaS0O, of 0.01 N,
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TasLe XI. — Concentration of o.o1 N. CaSO,.
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The data given aie obtained by siimnple observations, therefore
a certain personal equation error is not out of the question. With-
out going into details, a few interesting results may be mentioned.
The influence of the higher concentrations of NaHCO, was also un-
favourable in these experiments, in which the deposit of CaCoO, could
be observed in individual experiments. The concentration of the
NaHCO, of 0.0z N. is particularly intercsting. At the beginning of
the experiment the deposit in this tube was nearly complete in 4
hours, in 20 hours complete, but after the first shaking the deposit
was by no means complete after 72 hours ; after the second shaking,
however, there was no more deposit present after 5 hours. Almost
the same result is seen with the concentration of NaHCO, of o.o1 N.
— at the commencement this concentration, in comparison with the
test tube without any NaHCO,, influenced flocculation favourably,
but later retarded it somewhat strongly. After the shaking , a fa-
vourable influence on the floceulation was only observed with the
concentration of NaHCD3 of o.o15 N., the lower concentrations exer-
cised no influence or a negative one,

b. Clay suspensions of horizon A, — The con-
centration of CaSO, of 0.001 N. and the concentration of NaHCO,
between 0.15 N.-0.0001 N. were investigated. An inconsiderable
deposit was observed only with the concentration of the NaHCO,
of 0.15 N., the other concentrations of NaHCO, investigated
completely retarded the coagulation.
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With the concentration of the CaSO, of 0.003 N. which by itself
causes an almost complete deposit in 48 hours, the influence of the
NaHCO, was somewhat different ; the concentration of NaHCO, of
0.1 N, retarded floceulation; the concentrations of o.05-0.005 N,
however, assisted flocculation in the first 48 hous, but after the
shaking a favourable influence was only to be observed with the
concentrations of 0.005 ; with the other concentrations there was
no influence, or a negative influence, which stands in relation to the
alteration of the concentration of CaSO, by the depositing of CaCO,.

All the low concentrations of NaHCO, (0.00005 N.-0.002 N.)
retarded the deposit in the first 24 hours, but after 7z hours the
difference was made up ; a 1etarding influence was only to be observed
with the concentrations of 0.0002 N.-o.002 N.

The concentration of NaHCO, of 0.00002 N. exerted no retard-
ing influence,

¢. Clay suspensions of horizonm B. — The
experiments were only carried out with CaSO, concentration of
0.001 N., which by itself gave a fairly considerable deposit in
48 hours. Here also the higher concentrations of NaHCO, (0.005
N.-o.1 N.) favoured deposit in the first 48 hours ; after the shaking,
however, the hastening influence could only be observed with the
concentrations of NaHCO, (0.000IN.-0.000z N.) exercised a mark-
edly unfavourable influence on floceulation, With still lower con-
centrations of NaHCO, (0.0001 N.-0.0000z N.) no retarding influence
on the coagulation was observed.

d. Clay suspensions of marl loam (hori-
zon C). — The experiments were only carried out with a con-
centration of CaSO, of 0.0005 N., which by itself produces almost
complete flocculation in 48 hours. The concentrations of NaHCO,
used were between 0.1 N.-0.00002 N. A pronounced retarding
influence was only to be observed with the concentration of NaHCO,
of 0.01 N. and with that not in the first 48 hours, but only after the
shaking and long standing.

CHARACTERISTICS OF THE SAMPLES
OF SOII, USED FOR FRODUCING THE CLAY SUSPENSIONS.

The experiments described show that the clay suspensions of the
loam-clay soil and of horizon A of the podsol clay soil are partic-
ularly insensitive to electrolvtes.
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The clay suspensions of horizon B show a greater sensitiveness,
whilst the greatest sensitiveness is peculiar to the horizon C (marl
loam). The last were even more sensitive than the clay suspensions
of the original chalk, i. e., the almost pure CaCO, of the highest
dispersiveness. The last-named effect is probably connected with
the concentration of the suspension, as in a litre about 1o times
less was contained in the chalk suspension than in the suspension
of the marl loam,

The retarding influence of the NaHCO, is especially great with
the suspensions with CaSO, and Ca(HCO,),, which produce no com-
plete coagulation in 24 hours ; this influence is much greater on the
suspensions of the loam-clay and of horizon A than on the clay
suspensions of horizon B and C. This circumstance is of especially
great importance in practical agriculture. Prof. GEDROIZ, in his
publications, has already pointed out several times that manuring
has a very great influence on the coagulation of the finest mechan-
ical particles of the constituents of the soil. Prof. RAMANN also, in
his above-mentioned work, calls attention to the great importance
of the process of flocculation, and considers it in connection with the
structure of the soil.

In practice I have never observed good soils, which on mechan-
ical analysis without preliminary preparation -—— baking, treating
with NH,, NaOH solutions — have given large quantities of par-
ticles which were finer than 0.01 mm. Both the soils used — loam-
clay soil and horizon A of the podsol clay soil — belong to the poor,
infertile soils with relatively high chalk requirement.

The podsol clay soil was more closely examined, and in the
examination samples of soil were used from two neighbouring
fields. The first field lay fallow in the vear 1924, had received man-
ure and 150 kg. of superphosphate per 1 ha., the other field had
not been manured for four yvears. With the usual mechanical ana-
Iysis, both the soils gave 40 % of fractions finer than p.01r mm., and
about 1o %, of fractions finer than o.001 mm., but the mechanical
analysis without any preparation of the analysing materials gave the
following results:

| Manured soil Unmanured sofl

|
T i | i
Fractions finer than oor mm . . . . . . | =32% i I | goaE9% | Ts3o

614 %

Fractions finer than oor mm . . . - . . | 037 2| cogsy | o6 %
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The first samples of soil (I) remained 20 days under water, the
second (II) were dried at room-temperature, and only had water
poured on them a day before the analysis; but on the addition of
water for the second time, only very small quantities of the finest
fractions were present.

In practice it is often found that soils which contain a large
amount of fine clay particles require much heavier and often
repeated manuring to obtain satisfactory wields.

Both the so-called productive and unproductive years are related
to the flocculation and peptisation of the soil colloids. Productive
years, according to the predictions of old people and the observations
of practical men, are to be expected, in the zone of temperate cli-
mate, after hard winters, when the soil has been well frozen through,
and after dry summers when the soil has been thoroughly dried to
a great depth. FExperiments I and II show how great can be the
influence of drying on the quantity of finest fractions in the soil.
Even very poor soils in productive years may give good results by
the usual manuring, but unfortunately productive years occur very
seldom.

A sufficiently high chalk content of the soil assists considerably
the flocculation of the finest fractions of the soil, but cannot of
itself alone produce the flocculation of these particles, since even the
marl loam gave a suspension of clay particles for the experiments
carried out. Practical work also shows that even the soils in the
upper horizon containing CaCO,, in the temperate zone, require man-
uring, although at greater intervals of time and in smaller doses
than the poor infertile soils. Also pure marl loam, which has been
brought to the surface of the soil by the carrying out of large works,
such as the building of roads or railways, is at first only very slowly
covered with vegetation, therefore it is, in itself alone, not so fertile
as might be expected. This result is connected with the finest par-
ticles of soil, which in the marl loam are not completely flocculated
and may become peptonized.

In order to explain the influence of various electrolytes on
the coagulation of the clay suspensions of the samples of soil
examined, we must be acquainted with the genesis of these
soils.  The effects observed, in the temperate zone, are in close
relationship with the transformation of the upper level of the
soil, since formerly the upper levels in Lettland contained CaCO,,
and the alteration of the qualities of the finest particles could




40: INTERNATIONAL SOCIETY OF S0II. SCIENCE

only occur by time, with the washing out of the CaCO, from the
upper levels. g
The soil profiles had the following appearances.

(1) Profile of loam-clay soil.

The loam-clay soil was taken from a low lying marsh converted
into a field.

A, (0-2z0 cm.) vegetable mould, contains 8.2 9, comparatively well
decomposed organic matter, reaction acid to litmus, the chalk re-
quirement, determined according to the method of HuUTcHINSON
and McrLEN¥AN and expressed as CaCO,, amounts to 0.76 %,.

A, (zo0-50 cm.) grey loam, reaction acid to litmus, chalk require-
ment 0.21 %,. In a damp state the loam is very sticky, in a dry
state verv hard.

B (6o-70 em.) bluish grey loam ; the physical qualities are very
bad, but it reacts neutrally to litmus. From 50 em. onwards is
found typical, unstratified, stony soil.

For the experiments the upper part — 20-35 em. — of horizon A,

was used, in which the poor physical qualities were particularly well
marked.

From the high content of organic matter and the poor physical
qualities, the conclusion may be drawn that the soil has developed
under the influence of excessive moisture. In this district also the
subsoil water lies comparatively high, at a depth of about 8o cm.
In comparison with other similar soil profiles, it must be pointed out
that the horizon containing CaCO, is very deep ; usually, however,

this horizon lies at lesser depths, about 20-30 cm. below the level of

the vegetable mould. Probably the explanation of this appearance
is that the loam horizon in this case was somewhat sandy, the con-
tent of particles finer than o.0r mm. only amounted to 45.1 %,.

In the development of the upper level of this soil the following

phases can be distinguished :—

1. The whole of the CaCO, is washed out by the action of the
deposit and the carbonic acid.

2, The acid reaction of the soil shows that noticeable quantities
of Ca" ions are washed out, even those absorbed in the organic and

mineral matter. At the same time, the quantity of salts in the

ground water is reduced, which in its turn might increase the disper-
siveness of the finest particles of soil.
3. The small salt-content of the water, and the high degree
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of dispersiveness of the finest particles of soil, have hastened the trans-
formation of the sodium and caleium silicate. In the zeolitic class of
products there appeared at the same time larger quantities of K’
and Na' ions, which would exercise a deteriorating influence on the
zeolitic produets, especially in the case where no Ca " ions are con-
tained in the solution, which could reduce this injurious influence.

A complete chemical analysis of the loam and its suspensions
could not be made.

The following quantities of CaO were dissolved in hot 10 9
hydrochloric acid :(—

S et R e el G T B S o el R
e L T RN e R e 0.224 9%,
B 000 NCIE S e Gl a e e we siw Oedd
Cego-Balemizd: SN G e MRS A R e, L2005

The chalk contents of the upper level were obviously inadequate
for obtaining a neutral reaction of the soil. The chalk contents of
level A, are fairly high, but the contents of organic matter of the same
horizon are also high ; for the saturation of this matter considerable
quantities of Ca'' are necessary.

A few more details are given relative to the contents of K ,0
and Na, 0, which may be of great importance in explaining the
properties of the loam-clay soil ;

Bo Mu,0

Dissolved in hot 109 hydrochloric acid . © . .« - . 0,240 %, 0055 %
. s+ cold o5 N. & Juatoe b, o PR o.012 %5 o.012 %
« 1 litre Ca(HCO): solution from 100 gm,
| Pt T o e e 00020 gm, o.0016 gm.
' » 1 lwe clay suspensiom deposited by |

CEHCOW .+ v = ror v s i o s o.00bo gm, 00085 om,

It must be pointed out that comsiderable quantities of K.O
are dissolved from hot 10 9, hydrochloric acid solutions, although
the loamelay soils always require much potash manuring.

According to Prof. Geproiz, the quantities of KO gqnd Na O
dissolved by cold 0.05 N. hyvdrochloric acid may be taken as suitable
zeolitic bases for exchanging with other cations. The quantities of
Na, O found are small in comparison with the corresponding quantities
from salt soils ; if, however, these are exchangeable in solution, par-
ticularly as NaHCO,, then they can without doubt deteriorate the
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physical qualities of the soil and the development of the plants.
This effect is frequently observed in agricultural practice when ap-
plying lime to stiff soils, and also in plant growth experiments (17).

The quantities of exchangeable K. O and Na O in a litre of o.02
N.-Ca(HCO,), solution on filtration through a thin (1 cm.) layer of
soil, are small, but the concentration of the solution reaches about
o.0001 N, which is sufficient to exercise a retarding influence on the
flocculation of the clay suspensions. The same experiments have been
repeated with other loam-clay soils, and it has been shown that the
amount of K 0 exchanged from very poor loam-clay soils is 1o times
greater, bt the quantities of Na,O 5 times greater.

It would have been of special interest to determine the quan-
tities of KO and Na,0 in the liquid of the clay suspension, especially
because it had an acid reaction to litmus. Until now I have not
been able to do this, as the liquid could not be separated from the
clay particles, I have, however, determined those quantities of K,0
and Na 0O which were contained in the liquid after deposit of
the clay particles with small amounts of Ca(HCO,), as a part
of the K’ and Na' absorbed in the clay particles could pass over
into the liquid. This experiment gave considerable quantities in
1 litre of the liquid : K,O0 —o.0060 gm. and Na,O — 0.0085 gm.

The clay suspension contained 4.43 gm. of clay particles in 1
litre and the percentage content of the clay particles was K,0—o.14
and Na,0—o0.19 %,, which are noticeable amounts and are character-
istic of soils containing alkaline salts (salt soils). With regard to
the details given, it must be remarked that the clay suspension was
kept in a glass vessel for about 3 months, and during this time some
K.,O and Na,0 might pass into solution from the glass, consequently
the data obtained mav contain aslight error. It seems probable that
fairly large amounts of the mon-atomic cations might be found in
distilled water or rain water after it has remained for a few months
in glass vessels. As, however, equally large amounts of the same
cations are found in other soils which have been examined, it may be
assumed that if the amount found is not quite accurate, it is very near
to the actual value. This investigation, however, will be repeated,
when the tests will be carried out in glass vessels lined with lacquer.

The investigations carried out justify the conclusion that the
finest fractions of the loam-clay soil must not only be assumed to be un-
saturated, 1. e., requiring a greater or lesser amount of lime (containing
H' dons), bt also contain absorbed K' and Na' ions: the same must
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also be considered as amongst the most important factors, which raise the
degree of dispersiveness of these soils, and reduce the sensiliveness of the
clay suspensions of these soils to electrolytes.

It must also be pointed out that by treating the sample 4-5 times
with 1.0 N. NaCl solution, by which the Na’ contents of the zeolitic
products are increased, the dispersiveness of the loam-clay soil can be
considerably raised, although the loam-clay secil, even after such
treatment, has an acid reaction to litmus paper. After the washing
out of the NaCl, the loam-clay soil gives a much greater quantity of
clay suspension.

In the case of a sample of soil from the Kubanj district (Cau-
casus), after treatment with NaCl solution, and after washing out
this solution, Prof. GEDROIZ was successful in reducing almost 50 %,
of the original weight of the soil in colloidal solution (18) (the dia-
meter of the particles was less than 0.28 p).

2. The section of the podsol clay soil.

The following horizons can be differentiated in the soil section.

A, + A, (0-18 em.) Upper horizon much metamorphosed, of
bright grey colour, the content of slightly decomposed organfic
matter amounts to 2.52 %, it has an acid reaction to litmus paper.

B, (18-22 em.) Loam of vellow colour with very poor physical
properties ; acid reaction.

B, (22-52 cm.) Brown loam containing no CaCO,, and which
after being well dried splits up into sharp fragments; when dry, it
is firm, when damp, sticky ; weak acid reaction.

C (52 em.) Stony unstratified loam with 16.2 % CaCO, (The
MgCO, is also reckoned as CaCO,).

In the experiments the horizons A, + A, B, and C were used,
which are described briefly as A, B and C.

The mechanical composition of the soil, passed through a 1 mm.
sieve, was as follows :—

- TaBie XII. — Mechanical Composition of Podsol Soils.
Description I s A I B e
e e ey = ] Tt
Cocmme gl e, o B e lx =025 343 | 325 | 613
1.1 P 3 A T e e S 0.25 —0.05 34-30 32.70 | 42:34
e | e e . |05 =001 23.54 11,006 | 14.03
It T e S T 0,01 —0.008 21.70 190.15 | 1711

1 N | 0,005 — 0,001 6.45 8.87 | 576
s paredes ) R S < 0007 10.58 24.36 14.63
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The samples of soil were prepared for the mechanical analysis
by drving in the oven, a few drops of ammonia being added. The
content of fractions coarser than 1 mm., in the levels named, were
as follows :

A B 3

20,1 9% 6.0 %% 17.2 %

The coarser fractions of the first two horizons consisted of par-
ticles of the primary rock, those of the last horizon, however, in
addition to the primary rock contained large quantities of limestone
of the Silurian formation, and some dolomite, presumably of the
Devonian formation. It is seen from the mechanical composition
that the upper horizon A has not only lost all the CaCO,, but also
large quantities of the finest fractions (clay particles), which*were
washed out and collected in horizon B.

The lime requirement according to HurcmINsoN, as CaCoO,,
and the quantity of CaO released from hot 10 2 hydrochloric acid,
were as follows :—

Level A, Level B,
Lime requirement as CaCO3 . . . . . . 0.25 % 0.16 9
Iime content Ca® . . . . .. voe - o 0206095 003079,

Although the CaO content of horizon B is high, the clay sus-
pensions of this horizon, a few hours after the production of the sus-
pension, showed a distinet acid reaction, but after standing for about
3 months the concentration became neutral. It may be assumed
that in this time a certain quantity of cations had become separated
from the silicates, which altered the reaction.

The total content of K,0 and Na,0 were only determined in
the marl loam (horizon C) and in the fraction of the mechanical
analysis of the sample :—

TaBLe XIII. — K0 content of Marl Loam.

| E,0 I NagD
1
| | %o T

T E e et s et SR e —_ I 3,28 7
Fractions of mart lopam . . . . ., . —0,25 mml 1.28 | .73

» "  Ho e w 025 =008 ¥ s | I3z | .74

" » » e oeoee e e |DuO5 —D0F = | .67 | 0.6

s " R b e 0.01 —0.005 % | 458 1.32

» s I e e | 0,005 - 0.001 » = 460 | 0.73

. * . Al | < 0.001 0 # | 6o | a.1n (g}
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The data given show that the silicates with specially high con-
tents of the cations mentioned are contained in the comparatively
coarse fractions (0.01-0.001 mm.); in the finest fractions they are
present in much smaller quantities.

Fractions given as finer than 0.00r mm. are those products
which did not deposit from a bed of water 10 em. deep in 10 hours.
In the tests clay particles were used which had not deposited in
the course of 3 days. The content of K,0 and Na,D of these
particles has not been determined. Here also, as with the loam-clay
soil, the amounts of K,0 and Na,0 were determined which, (I)
were set free from hot 10 9, hydrochloric acid ; (II) from cold 0.05 N.
hydrochloric acid ; (III) set free in 1 litre of 0.02 N. Ca{HCOEJ,
solution by fi ltenng the solution ﬂlmrugh 100 gm. soil in a layer
1 em. thick (the filtration lasted 48 hours); (IV) were contained
in 1 litre of the solution with the clay particles which were to be
examined. The determination gave the following results:

TABLE XIV. — Esftm.utmﬂ of K,0 and Na,0 in Maﬂ'r Loam.

A (i B | c
K,0 | ¥o | K0 | mmo 1.‘ Ko | mwo
: |' =L Tkecs "i k
Lt ey o %|o,unr ‘:.-"ap-::_r}&j o loose B4 |:: 90 Wiloase 85
Bl Sl | ) %, 0.1 3 m. o015 9 locere S lloore 9 |oozi %
TR R | 0 oozb pm, | 0.0042 gl o.oogz gm. 00043 gm.ln o038 gm. o.0085 gm_
TV te siehe » LOUDGTO gm‘ 00030 gm 00040 nm. o.0l10 :!m.l 0.0030 gm 0.0080 gm

An espemali}r large quaut:lt}r of potash soluble in hut 10 %
hydrochloric acid is contained in horizon B, about 3 times as much
as in horizon A. Cold o.05 N. hydrochloric acid also only dissolves
small quantities of the cations mentioned from this soil, but con-
siderably more from the marl loam than from the upper levels. Con-
siderably smaller quantities of these cations are abstracted in the
Ca(HCO,), solution. For the last determinations, IV, the clay par-
ticles of horizons A and B had to be flocenlated with the smallest
possible quantities of Ca(HCO,),, which could, however, take over
in solution a part of the K0 and Na, O absorbed by the clay par-
ticles. Here the especially high content of K,O of the clay particles
of horizon A is striking, but the Na,0 content is very small. The
highest Na,0 content is observed in the clay particles of horizon
B — o.0110 gm. to the litre.

It must also be pointed out that the amount of K0 and Na,O
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passed over in solution from the clay particles of the marl loam are very
near to the content of these compounds in the subsoil water ; even
in the subsoil water are found in 1 litre about 0.0022-0.026 gm. of
K,0 and 0.0060-0.0087 gm. of NaO, if the subsoil water contains
CI' and $O,".

If the figures of the last group (IV) are calculated on the content
of the clay particles to the litre even higher figures are obtained.

A n C

Weight of clay particles per litre 276gm. 1.56gm. 3.24 gm.
Srepank o 0.26 1 0,26 © .09 °
Content of clay particlesin N;.,{} e ‘;’E 0.65 E":,E: g.zg ';.:"'i

These figures may perhaps be too high, since a certain amount of
mon-atomic cations might have passed over into the solution from the
glass vessels in which the clay suspensions had been stored for about 3
months before the tests. Still, the relatively great differences which
were found in the contents of these cations in the different horizons,
show that this error cannot be very great. If the content of K,O and
Na,O in the clay particles is so high, then they stand very near to
the alkaline salt soils, that is, the finest particles of the soil contain
K' and Na' ions which may exert an injurious influence on the phys-
ical qualities of the soil. It has been pointed out that the physical
qualitites of the marl loam cannot be considered as good, although
the chalk content of the marl loam is high. The content of CaCO,,
however, increases the sensitiveness of the finest fractions of the
marl lpam to the ordinary eletrolvtes examined, and alzo to the
solution of CO, in water,

These experiments also afford an explanation of the phenomenon
that the soil requires no dung manuring after liming, the finest frac-
tions of the soil, after liming, are floceulated with very small guanti-
tiez of salt, the clay particles of the upper horizon are not so easily
peptonised and the pores of the soil are not so easily stopped up by
percolation of the deposits through them, the air can therefore pe-
netrate more easily even to the deepest levels, in which the roots
of the plants can more easily develop.

As regards the injurious influence of liming, in addition to the
experiments of P. KossowirscH and I. ALTHAUSEN quoted above,
there may be mentioned the experiments of GEDROIZ (20), according
to whom the injurious influence of heavy liming can be considerably
reduced by carbon dioxide in the plant vessels or by supplyving the
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plants with water containing carbonic acid. By such treatment the
Na,CO, is converted into NaHCO,, which has a less injurious effect
on the plants. The following sample of loam-clay soil from the neigh-
bouthood of Hasenpoth in Latvia shows that the strong acid soils
really contain considerable quantities of absorbed mon-atomic ca-
tions :

K0 : N0
Disgolved o hot 1o 9 bydrochlorie acid , . . . . . o.500 W, 0.015 %%
. » coll o.o5 M, hydrochloric acid. . . . . o.o3e 9 0.019 %
] from 100 gm, soil in 1 ltre of 002 N
&L[Htﬂs}g Tt TE L1 D e o.0l08 gm, 00175 Em,

In the district mentioned it is found that the liming of similar
soils has an injurious effect, although the lime requirements of the
soil are wery high — 0.34 9 as CaCO,. With this loam-clay soil
thorough tests were made as to the permeability of water, and in
some cases was found in the percolating water not only NaHCO,,
but also Na,CO, This experiment will be more closely considered
in a special treatise.

3. Characteristics of the original chalk.

The original chalk, from which the suspensions of the finest par-
ticles were obtained for the experiments, differs considerably from
other original or field chalk, since on thorough drying no loose chalk
is obtained, but fairly hard pieces. It contains no coarse crystalline
CaCO, and hardly any organic matter. On filtering a o.02 N,
Ca(HCO,), solution through this lime, from 1 litre was obtained
0.0054 gm. K,0, and no Na,O.

The suspensions of the finest particles of this sample of lime
were deposited completely in about 1o days, as fairly large quantities
of Ca{I-IGDin passed over into the solution ; if, however, the solution
was replaced by distilled water, then the dispersiveness of the finest
products was increased, and a suspension again obtained.

GENERAL CONCLUSIONS,

We will not consider here FrEuNDLICH'S theory concerning the
general laws of the flocculation of negative suspensions, concerning
which much has already been written in the treatises of the above-
mentioned author, and which Hacer G. (21) treats exhaustively in
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a recently published treatise ; attention will be drawn only to the
most important factors, which as can be concluded from the experi-
ments quoted, reduce or increase the influence of electrolytes of the
floceulation of clay suspensions.

Very great importance is attached to those cations which are
absorbed by the finest products, and which can pass into solution by
diffusion ; this can very greatly alter the sensitiveness of the suspen-
sion to different electrolytes. It also explains why the clay suspen-
sion of soils with high lime requirements are much (about 10 times)
less sensitive to all the Na'compounds examined than are the clay
suspensions of marl loam,

If those concentrations of the electrolytes examined are compared
which produce complete flocculation of the clay suspensions of the
mail loam and of the loam-clay soil, then the difference between
these concentrations is least with Ca(OH),-0.00z N. and o.005 N.
The explanation is probably to be sought in the properties of the
Ca(OH),: first, the dissolving out of the Ca™ from the marl loam,
and secondly the solution of the K,O and Na,O, are delayed, as was
shown by Prof. O. LesMMeErMANN and L. FrRESENTUS (22) in a number
of experiments. By the influence of the Ca(OH), the differences in
the properties of both clay suspensions were compensated for.

The greatest difference to be recorded in the behaviour of the
two clay suspensions mentioned is with regard to NaCl (2o times)
and against NaOH (15 times). This result can be explained, as
the clay suspensions of the loam-clay soil, having a high lime re-
quirement, could not vield a great amount of Ca” ions to the solution,
whilst the eclay suspensions of the marl loam wielded considerable
amounts of these ions, at all events under the action of the NaCl
solution, which moreover assisted the hydiolytic decomposition of
the CaCO,. A specially great difference is also to be noted in those
concentrations of NaCl solution which produce no further floceulation;
with the clay suspensions of the loam-clay soil this is a 0.0z N. so-
lution, whereas with the clay suspensions of the marl loam it is a
0.00005 N, solution, the difference being, therefore, 4o times as great.

An important factor also is the hydrolytic decomposition of the
combined silicates : the cations which become free by this decom-
position will influence flocculation. That such hydrolytic decom-
position occurs has been shown, with the clay suspensions of horizon
B, which at the beginning had an acid reaction against litmus paper,
but after some time became neutral. The acid soils requiring lime
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differ in this respect from the neutral soils. The composition of the
upper horizon of the podsol clay soil, in which the content of Na 0
is noticeably reduced, already points to this. Also the disintegrated
layer of the primary rock loses very much of its Na.O in acid soils,
whereas in neutral soils the primary rock shows no disintegrated layer.
The brown-coloured forest water also has a fairly high content of
Na,O although it has an acid reaction to litmus paper. All these
results point to the fact that with insufficient chalk content, fairly
large quantities of Na O pass over into solution, which can influence
the properties of the suspensions of the finest articles.

I would also point out that the retarding effect of NaHCO, on
the coagulation of the suspensions is especially great in those cases
where the soil requires lime. Usually the explanation of the retard-
ing effect of the NaHCO, is that this compound is dissolved in the
solution with the formation of Na,CO, which is hydrolytically de-
composed into the strongly dissociated NaOH and the weakly disso-
ciated carbonic acid, which latter further decomposes into H,O +
CO,; OH' ions are also formed in the solution, and these have a
stabilizing action on the suspensions. This explanation may be
correct in those cases where Na CO, and higher concentrations of
NaHCO, are used which, after some time have an alkaline reaction.
The lower concentrations of the NaHCO,, below 0.002 N. however,
after a few days show no alkaline reaction against phenolphtaline,
whilst the stabilizing influence of the NaHCO, is observed in much
more dilute solutions.

In this case the explanation must probably be sought in the
intermingling reaction between the NaHCO, solution and the clay
suspension. If the clay suspension contains absorbed H' ions which
are capable of intermingling with Na' ions, then the dispersiveness
of the suspension, according to the investigations of GEDROIZ, is
considerably increased, the H' ions pass over into the solution, where,
with the HCO, ions, they form HO and CO, I have already
mentioned above that, according to the investigations of GEDROIZ,
the suspensions of higher dispersiveness are only flocculated by higher
concentrations of electrolytes. That is probably also the chief
reason why the action of the NaHCO, solution is comparatively
small on the clay suspensions of the marl loam, and the action of
this solution is equally small on the cliy suspensions of acid soils
when at the same time they are under the influence of higher con-
centrations of Ca (HCO,), and CaSO,.

éf — Pad, ing.
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estimated as Ca(HCOy), and the KHCO, as NaHCO, ; in the titration
methyl aorange was used as indicator.

(17) P., KossowrrscH. Arbeiten des landw. chem. Labor, in Petersburg,
Part 1gos. L. ALTHAUSEN, ibidem, Part VI. 1gog. -

(18) Rus. Journ. f. experim. Landwivischaft, pp. 27-48. 1923.

(rg) These figures are actually greater, as in the chemical analysis NH, on
the deposition of the clay particles ( > o.co1 mm.) was replaced by KAl
(50y)s. whick could reduce the contents of mon-atomic cations in the
clay particles.

(20 Russ. Jowrn, f. experim. Landwirvischaft, pp. y05-720. 1905,

(21) G. HagER. Bodenstruktur und Kolloidchemie (Soil structure and col-
loidal chemistry). Zeitschvift f. Pflanzenerndhy. w. Dingung. Part II,
PP. 262-311., 1023,

(z2) L. FRESENTUS. Zeifschr. f. Pflansenerndbr w. Dingung. Part IIT, pp. 4-7.
1924.

(23) Pamannw, Zerlschrift f. Pflanzenerndhr, w. Dingung, A, Part III, p. 260,
1024,

Abstracts and Literature.

Soil Physics.

The Preliminary Treatment of Soils with Ammonia before an Atter-
berg Slime Analysis.

Brawcg, E. and ArtEN, F. Ein Beitmag zur Frage nach der Vorbehand-
Iung der Boden mit Ammoniak fiir die Atterberg Schlimmanalyse. Journal
fGr Landwivischafi, Vol. 72, No. 3, p. 152, 1924.

The method recommended by H, Karrex of heating all soils, which
are suspected of having been influenced by absorbed iron hydroxide or
aluminium hydroxide, on the waterbath with 2.5 %, ammonia, before
carrying out an ATTERBERG slime analysis, cannot be recommended by
the authors unreservedly for all soils in view of their experience,

NIKLAS.

Soil Chemistry.

Base Exchange in Soils.
A general discussion held by the Faraday Society, December 1gz4.

The sepaiate sobjects, reprinted in this book, have been already
dealt with in separate abstracts in this journal. The book is composed
of the following papers.

Hissmk, D, J. Introductory paper.
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Comprr, N. M. The role of electro-negative ions in the teactions
between soils and electrolytes,

Pace, H. J. and WiLtiams, W. Studies on base exchange in
Rothamsted soils.

Rosrmwsow, G. W. and Winrams, R. Base exchange in relation to
the problems of soil acidity.

Saixt, 5. J. The relation between the Py, tle lime requirement,
and the thiocyanate colour of soils.

Fisuer, E. A. Base ﬁthaugc in relation to adsorption.

Fisuer, E. A. Base exchange in relation to swelling u*faml colloids
General dJsszusswn, L. G.

Estimation of Titanium in Minerals, Ores and Industrial Products.

BarwEpy, O. L. and IsEAN, R. M. Zeifschrift fir analylische Chemig,
Yol. 65, No. g, 1925,

The pape: deals with the gravimetric, volumetric and colorimetric
methods for the estimation of titanium in different substances, as suggest-
ed by various authors, and quotes the corresponding literature.

NiIkLAS.

An Inguiry on Liming and into the Best Means of Extending the Prac-
tice.

Enquéte sur le chaulage et les moyens propres 4 developper la prati-
que de cet amendement. Bulletin de POffice de Renseignemenis agricoles, Mi-
nistére de 1'Agriculture, Paris, August, 1gz3,

VIIT Region: Scouth
Two parts: East of the Rbone (Céivennes). West of the Rhéne
(Provence).

A. Cévennes and Languedoc.

Ardiche Depariment : Consists on its central massive of granitic,
Jurassic, Cretaceous and wvolcanic beds, and has large valleys running
down to the Rhone,

Important lime-burning kilns exist at Teil and at Viviers, but,
very little liming is done in the Vivarais.

Gard Department : The granite Cévennes are the home of the calci-
fuge chestnut-trees, On descending into the valleys allovium is found;
Gardons, Céze are poor in lime, but quite fertile notwithstanding,

The Pliocene deposits in the South of the du:partment are completely
lacking in lime, Dcslnbe this the practice of liming is wvery much neg-
lected in this vine-growing department.

Awde Department ; the tertiary calcareous strata are neither vine-
growing nor limed. They do not lime regularly, in this district, because
it Tequires about 1500-z000 kgs. per hectare every 4-5 years for the gra-
nites, schists and mica-schists of the Black Mountains.
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Department of the Pyréndes. East : the soils are of very varied com-
position, and the practice of liming is neglected.

B. Provence.

Vaucluse Department. Entirely calcareous.

Department Bouches-du-Rhdne. Generally rich in limes, nearly zo-
25 %, in the alluvium of the Rhone,

Only the stony plain of Cran (diluviom) is lacking in lime, But
it is not intensively cultivated except the parts irrigated by the water
of the Durance, which also contains lime,

The magnesian lime (dolomite) and caleium cyanamide give good
results in the Durance valley.

Drime-Department : only a small portion is granitic, the rest is suf-
ficiently calcareous. Except on the molasse or Pliocene platean often
clayey and in the low valleys of the Drome, Valloire, Galaure, Bancel,
Herbasse and Isére, the practice of liming is neglected,

Basses-Alpes Department : the cultivated areas are generally pro-
vided with sufficient lime,

Var Depariment : there is a lack of lime in the Maure and the Esterel
massives. The scarcity of manure causes liming to “ scorch ' the soil.
The lime-kilns are disappearing,

In the market-gardens of Hydres basic slag is used.

Alpes-Maritimes Department : No liming is done. To the east of
Cannes the granite-triassic massive is planted with the calcifuge mi-
mosa bushes, The soils all over the department are sufficiently calear-
eous for the cultivation of flowers or for large-scale farming, which is
not carried out beyond the tertiary marl platean or in the alpine valleys.

Corsica.

Nearly all districts are deficient in lime. FEverywhere liming is
so far no more than an experiment.

It must be added that under the Mediterranean climate the prac-
tice of liming is generally neglected ; in humid climates, however, lime
supplements the sun and helps nitrification, PiERRE LARUE,

Methods of Estimation of Humus in Soil.
CorLing, O. Engelhardische Versuchsstation. No. 2.

The application of Is¢HTSCHEREROFF'S method of humus estimation
in soils in the agrochemical laboratory of the EXGELHARDT experimental
station did not yield accurate results. Better results were obtained
by using 1-2 grams of soil instead of 0.5 gram. for an analysis and heat-
ing this to boiling point with 50 cc. of water and 2o-25 cc. of 10 9 sul-
phuric acid. To this is then added the required quantity of potassium
permanganate and the whole is boiled for an hour, The humus con-
tent of a soil can be estimated with great aceuracy by heating the soil
with permanganate and sulphuric acid and absorbing the evolved car-
bon dioxide by means of caustic potash. The mixture of caustic po-
tash and soda is analysed by WinkrER'S method. Aursor,
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Manual of Mineralogical Chemistry.

DoErTER, C. and LEITMEER, H. Handbuch der Mineralchemie, With
many illustrations, tables and diagrams. Four volumes. THEODOR STEIN-
EOPF, Dresden and Leipzig, 1925.

This already reviewed and well known work is continued with the
two volumes now published. Vel. II, 11 (iron ores) and Vol. IV, 2 (cop-
per and iron sulphides, silver sulphide, ores and tetrahedrite).

SCH.,

The Estimation of the Very Small Quantities of Iodine.

FELENBERG, v. Th. Die Bestimmung Kleinster Mengen Jod. Zeii=
schrift fiir analytische Chemie, Vol. 65 (1925), No. 8, pp. 326-332.

The author who studied the occurrence of minute quantities of
iodine in nature and the question of iodine metabolism in general at the
request of the Swiss Crop Commission, gives in this paper a number
of methods which can be used in estimating wvery small quantities of
iodine, as they are found almost everywhere, Quantities from 0.01 gm.
to the 1o millionth part of a gram can be estimated. The author deals
with the quantitative estimation, the colorimetric estimation, the se-
paration of organically and inorpanically combined iodine, as for exam-
ple iodine in water (sea-water) in salts (reck salt) in minerals, in soils,
in plant and in animal substances, ete. He also investigates the con-
tent of iodine in the case of iodised salts. TFor further particulars see
Biochem, Zischrfl, 142, 246 (1923); I52, 116, 128, 132, I35, I41, 153,
172, 185 (1024). Mitl. Lebensmilteluntersuchung w. Hyp., 14, 161, 305
(t923) ; 74, 185 (ro23). Biochem. Zischrift, 152, 116 (1g24).

NixLas,

The Determination of the Cations found Adsorbed in Soils by the
Hydrochloric Acid Method,

GEproz, K. Die Bestimmung der im Boden in adsorbiertem Zustande
befindlichen Kationen nach der Salzsfiurmethode. Jouwrnal [, Experis. Agro-
nomie, 1024,

I worked out a method for the determination of the cations found
adsorbed in the organic and inorganic parts of the soil, namely by their
displacement by the ammonium jon from ammonium chloride (see my
work in Jowrnal Experim, Agronomic, vol. XIX, (1918), p. 226). As
the result of further experimental work a new method is now proposed
which by using cold hydrochloric acid of low concentration is not only
much simpler and much more convenient than the former ene, but what
is also of great importance, much cheaper. This new method is based
on the observation that, on treating a soil with hydrochlorie acid of con-
centration not higher than o.05 M., an exchange of cations takes place
between the hydrochloric acid and the zeoliths of the soil, but there is
no dissolving,
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The course of an analysis with this method is as follows: The soil
sample (5-25 gms. according to its content of adsorbed bases and the
completeness of the analysis) is treated in the cold with 25-50 cc. of o0.05.
HCl (special accuracy is not required) in a porcelain basin of moderate
size, then filtered through a filter paper (hardmess 6Goz) and washed
with the same acid ontil the washings show a npegative tests for cal-
cium. The filtrate is then treated in the manner usual for hydrochlorie
acid extracts. ; AUTHOR.

The Ultramechanical Composition of the Soil and its Dependance upon
the Adsorption of its Occurring Cations. Liming as a Means of
Improving the Ultramechanical Composition of the Soil.

Geprorz, K. Die ultramechische Zusammensetzung des Bodens und
ihre Abhingigkeit von der Art des im Boden in adsorbiertem Zustande
befindlichen Kations. fowrnal f. Experim. Agronomie, 1924,

In a previous paper the author has shown that the colloid nature
of a soil, as estimated by its swelling, is in close relation to the adsorp-
tion of its cation. In this paper an account is given of experimental
work which proves that the mechanical and especially the ultramechanical
composition of a soil (the fraction < 0,001 mm.) is changed according to
which cation saturates the adsorption complex of a soil. Investigations
were carried out with reference to the action of Na, NH,, K, Mg, Ba,
Al, Fe and H in replacing the naturally adsorbed bases (Ca and Mg).

All soils investigated by the anthor which contained as adsorbed
bases only Ca and Mg, and even the most loamy types of scil, did not
show the presence of particles of colloidal size (0.25 micron) ; and even
after the application of methods recommended for the preparation of
soils for mechanical analysis the soils did not show more than 1 %, of such
particles. The substitution of the adsorbed Ca and Mg by the cations
of Mg, H, K, NH; and Na increased the number of colloidal particles
present in the order indicated, 1. e. least on substitution by Mg and most
on substitution of Ca and Mg by Na. The supplying of the soil with
the cations of Ba, Al or Te on the other hand decreased the number of
these colloidal particles. The author deals very exhaustively with the
question of pentration of Na and H cations into the adsorbed soil com-
plex and the influence of that penetration mainly in view of the occur-
rence of such penetration in nature (alkaline soils or solonetz, which con-
tain adsorbed Na by unsaturated bases, podscl soils which contain H).
The aggregates of colloidal soil particles (secondary particles) which oc-
cur in soils containing adsorbed Ca or Mg, and which are quite or almost
undecomposed by water, become decomposzable into primary particles
on substitution of Ca or Mg by other cations, The action of the hydro-
genion is very weak in this respect. However, soils saturated with re-
pect to the hydrogen-ion contain quantities of colloidal particles wh'ch
influence profoudly the physical properties of the soils, On the other
hand, the action of Na in this respect iz extraordinarily strong. Thus
while an analysis of a loamy soil sample in its natural condition, i. e. the
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adsorbed bases being Ca and Mg, gave 30.9 % of the particles as being
= 0.00I mm. and from among those only 1.3 %, particles of 0.22 micron,
the substitution of the adsorbed Ca and Mg by Na gave 59.8 %, of par-
ticles as being <  0.001 mm., while from among the latter as much as
45.3% were of 0.22 micron. The cause of this phenomenon is that, while
the ions in a solution of a soil saturated by Ca are Ca and OH, in a so-
lution of a soil saturated by Na the ions are Na and OH. In the latter
case the stabilising action of the hydroxyl-ion on the organic and alumi-
nium silicate soil particles is much greater than the coagulating ac-
tion of Ca. Solutions of soils saturated by the hyvdrogen-ion and which
contain in the soil solution hydrogen-ion, but, of low concentration, and
whose coagulating action with Ca is also low, cccupy an intermediate po-
sition and are much nearer to the soils saturated by Ca and Mg

The same causes also bring about the different structure and un-
equal stability of the different soils saturated by Ca and Mg (e. g. black-
earth soils), Na (Solonetz soils) and H (Podsol soils). AUTHOR.

Soils Deficient in Bases. Methods of Determination of Hydrogen-ions
present in an Adsorbed Condition. The Requirement by Soils
of Lime to neutralise Unsaturation.

GEDrOTZ, K. Von Basen nicht gesittigte Boden. Jowrmal f. Experise.
Agronomie, 1024,

Experiments on washing soils with cold hydrochloric acid of dif-
ferent concentrations vnti! the washings no longer give the characteris-
tic Ca test proved that hydrochloric acid af 0.05N. and lower concentra-
tion, has almost no action or very little on the organic part of the soil,
or on the aluminium silicate part. It does not decompose them and
the only reaction is to exchange its hydrogen for the bases adsorbed
by the soil, which then pass into sclution. The hydrochloric acid has
in this case the same action as a solution of a neutral salt, e.g. of ammonium
chloride. The hydrogen ion has the same capacity as other metallic
cations of penetration into the adsorbed soil complex (into the zeolitic
and humous part of the soil) and of displacing the adssotbed bases pre-
sent, Correspondingly all cations are equivalent in this respect and their
penetration into a soil displaces from the latter equivalent amounts of
adsarbed soil bases.

These investigations enable a deeper insight to be obtained into the
nature and origin of soils which are deficient in bases, and to devise a more
scientific method of determination of the degree of unsaturation of such
soils with regard to bases. A soil unsaturated by bases is a soil whose
adsorption complex contains a hydrogen-ion, the latter having the pro-
perty of being able to be displaced by any other metallic cation. For
the determination of the amount of hydrogen-ion present in the soil, i. e.
its degree of unsaturation by bases, the same methods of displacement
may be used, which are in use in the determinations of the other adsorb-
ed cations which may be found in seils. The most suitable salt for the
displacement of the hydrogen-ion is BaCl, (1-0.5N.). The soil is treated
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on a filter-paper with such a solution until the displacement of the hy-
drogen-ion 1s complete — as shown by methy! orange, The amounts
of [ree hydrochloric acid in the washings is determined by titration. This
method of determination of the degree of unsaturation of a soil with
regard to bases, serves at the same time as a determination of the lime
requirements of the soil, as a nentralizser.

The investigations of soils, when all adsorbed bases have been dis-
placed, by treating them with o.05 N.HClshow that: (1) the adsorbed
hydrogen-ion can again be displaced by any desired cation ;

(2) the decomposing and dissolving action of water on the organic
and aluminium silicate adsorption complexes of the scil is considerably
greater in the case of soil saturated by hydrogen-ions than in those sa-
turated by bases,

(3) the process of podsol formation in soils is, from a chemical point

of view, characterised by two stages: (a) the atmospheric water trickling
th ough the soil displaces in the end all the bases present in che adsorbed
soil complex by its hydrogen-ions ; the presence in the water of free acids
increases that displacing action of water, while, on the other hand, the
presence in the soil of easily solnble salts or carbonates of Ca and Mg
(in greater or smaller quantities) prevents this exchange of hydrogen-
ions for the bases present in the soil ; these salts protect the soil against
podsol formation by the action of atmospheric water, and only when these
salts are removed can the podsol formation begin.
g {b) Simultaneously with the formation — in the above deserib-
ed manner — of organic and mineralogical adsorption complexes de-
ficient in bases — proceeds an energetic washing-out action of these
complexes from the soil; the soil becomes deficient in zeolitic and
humous components.

The lime which serves asa means of decomposing and neutralising
the unsaturated basic compounds, at the same time protects the soil
against the destruction and removal of its most valnable part the ad-
sorption complexes. AUTHOR.

The Disintegration of Beton by the Chemical Action of Soil Water.

GESSNER, H. Betonzerstirung durch chemische Einwirkung des Grund-
wassers, Agrochemical laboratory of the ETIL Schveizeriscke Zeulschrift
fur Strasservesen, Nos, 5 and 6, Zurich 1025,

The author hopes that this short abstract of his work will be for-
given him in view of the enormouns practical importance of the problem
and with which the soil-scientist has occasionally to deal, and in view of
its importance in the use of cement drain pipes in seil improvements.

The author, as a chemist to the Swiss Commission for the Invest-
gation of Cement Pipes in Improved Soils, has studied a large number
of cases of disintegration and has carried out analyses. The analyses
included soil sections, soil solution as well as drainage water, and beton
in very different stages of disintegration. The abstracted work is written
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mainly for the building expert and contains therefore as tew chemical
references as possible,

As a result of two years study the following conclusions are drawn ;
Injurious to cement are:

{1} Strong acids- these do not occur in nature, but are found in
the industrial refuse-waters ;

{2) Weak acids, carbonic acid, * humic ' acid, i. e. organic com-
plexes found in the soil and reacting as acids — found often in soils free
of lime and in soil waters;

{3) Acid action of apparently neutral soils, liberated by mneuntral
salts. Found very often in peat soils and much more seldom in mineral
soils (soils whose water extract has a neutral reaction, which, however,
show a degree of acidity by the Bavmaxw-Gurry method).

{4) Sulphates found in flat moor land as gypsum, more rarely
in mineral soils, gypsum waters and chimney gases ;

{5) Magnesium salts- found in mineral soils, very often in soils rich
in lime, more rarely in peat.

The chemical action of acids is quite clear in view of the alkaline
character of Portland cement. Large amovnts of carbonic acid may
lead to complete destruction, and the same result can be bronght about
by the acid reaction of apparently neutral soils, which is due to the ca-
tion exchange — H-ion against the alkali-ion or alkaline earth-ion and
which is caused by the neutral salt.

Sulphate disintegrations have been known for a long time under the
name of “ gypsum drive ', due to the crystallisation in the cement of the
cal ium-sulpho-aluminate which has a very high water of crystallisation,

The action of the mapnesium salts, which are present in soils rich
in lime mainly in the form of the carbonate, is probably due to the ex-
change of the Mg-ion for the Ca-ion of the cement gel, and on account of
their higher hydration have a softening action on the beton. In general,
the most dangerous and the most injurious conditions for any beton ob-
ject are those brought about throngh the change in the soil water level,
which causes the object that at one time was surrounded by water, at
another time to be under dry conditions,

A number of examples from the literature and from the author's
own practice are gquoted and treated in greater detail and explained by
means of two photographs.

As precantionary measures are suggested the production of a par-
ticularly dense beton (by pressing, stamping, fat mixing), together with
a careful working and long storing of cement objects. There is not enough
experience available about special forms of cements or of special coating
as preventives. AUTHOR.

The Disperse Systems of the Soil.
Grivga, K. Die dispersen Systeme im PBoden. Leningrad, pp. 1-75.

The author gives a short account of the Russian and western work
dealing with disperse systems and their relation to soil Science. The
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object of the work is to give an explanation of the origin of the different
soil types This brief work contains the following chapters:

1. The conception of disperse systems.

2. Soil suspensions.
. Soil colloids
. Adsorption phenomena in suspensions and colloids.
Electric adsorption and coagurlation.
Mutual coagulating action of colloids,
Protective action of the humus-soils,
Chemical adsorption in soils.
. Adsorption of gases and liquids (water).
10, Soil solutions.

11, Origin of different soil types in the light of dispersoid che-
mistry :

(@) Origin of the laterite type

O 2N DU

(&) » n » podsol »
(c) ih n » steppe »
{d) n » » solonetz »
e) 0 » » moor and solontschak type. AUTHOR.

Investigations on the Acidity of Soils in the Neighbourhood of Lenin-
grad.

GLivka, K. Kurzer Bericht iiber die Untersuchung der Aziditit der
Boden, Annals of the State Imstitule of Experimental Agronomy, Part III,
No. 1, 1925, Leningrad.

The anthor has investigated the active acidity and exchangeable
acidity of the podsol, gley-podsol, moor and Bendzina soils. The ac-
tive acidity was determined by means of indicator methods as well as
by electrometric methods (with quinhydron electrode). For the active
acidity the following conclusicns can be drawn:

(1) The upper soil surface (A) has the maximum acidity.

{2) The low-land moor soils generally have a P, value of 5.5-6.0.

(3) The pedsol and gley-podsol seils give a maximum value for
acidity when the soil sample is taken from forests. The P, wvalue is
then 4.5 (very seldom 4.8). Arable soils of similar morphology show
lower acidity (Py 5.5-5.5-0.0-6.2).

(4) The gley soils are the least acid, and their deeper layers may
even show a meutral or weakly alkaline reaction.

(3) The bendzina soils are almost neutral in their upper laxers,
while their lower levels may even show an alkaline reaction (Py 5. %-
.8-8.0).
! For the exchange-acidity using the method of Prof. GEpromz the
following results were obtained :

(1) The upper soil surface {A) has the maximum acidity.

{2} The non-moor soils have a very slight acidity, which may be
for the upper layers o.o004 9 H.
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(3) The maximum exchange-acidity for the soils taken from for-
ests was 0.002-0.0035 %, H for the upper layers. ATGTHOR.

A Simplified Method for the Determination of Lime in Soils.

GrossFELD, J. Vereinfachte Verfaliren zur Kalkbestimmung in Acker-
hiden, Zeit. f. Pflanzeneyndhrung und Dingung, Vol. No, 1-2, pp. 93-103.
Leipzig, 1925,

The author describes for the determination of limes in soils an indi-
rect and a direct method which both give good results.

The first consists in evaporating to dryness in a platinum capsule the
s0il solution obtained by mixing 150 gm. of air-dried soil with 300 ce. of
hydrochloric acid (S. g. 1.15), then heating the mixture for an hour to
boiling point. After allowing to cool, it is heated to redness and 2o cc.
of a 2 9, solution of ammonium oxalate are added and a certain amount
of soda, and then oxalate of lime ; it is evaporated to 100 cc., filtered
through a fine filter paper and the excess of oxalate determined by means
of a rolution of permanganate.

With the direct method, the soil solution is made almost neutral
and 4 %, ammonium oxalate added and, afterwards, 25 %, sodium and
ammonium acetate, The solution is filtered through fine filter paper,
and is first washed with cold and then with hot water ; the precipitate
15 dissolved in hot 10 9 nitric acid and then washed with water and ti-
trated with permanganate solution. With this method the most exact
results are obtained with clay soils, A F,

The Physical Properties of Forest Soils and their Relation to Soeil
Acidity.

NEMEC, A, and Koarm, K. Einige phyzikalische Eigenschaften der Wald-
béden. (From the Biochemical Imstitute of the State Experimental Station
for Forestry Imvestigations, Prapue). Zeilschrifl fiir Forsl- wund [agdwesen,
Year 57, pp. 540-567, tables 6.

Continuing their investigations on the influence of pure coniferous
and pure deciduous trees and of mixed coniferons and deciduous stands
on mineral soils, the authors have investigated certain Bohemian forest
soils, of very different geological origin, but thev have restricted their
investigations to the active acidity and to some of the physical proper-
ties of the soils. They thus investigated alluvial sandy-ciay and clay
soils, chalk formation sand soils, primary formation sandy loam-soils
and (Soziin) sandstone clay soils. Space does not admit reproduction
of the tables appended to the original paper, but the general com-
clusions given by the authors are as follows :

The unfavourable physical properties of soils of dense purely conif-
ferous tree stands result in an accumulation of strongly acid humus (up-
per surface humus) which canse a diminishing air capacity and these
two causes together, strong acidity and lower air capacity, are the main
reasons for the failure of the natural rejuvenation. Timely removal of
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the upper layer, by bringing about an accelerated litter decomposition
will counteract these unfavourable conditions. More openly grown
stands show therefore always a lower acidity and a higher air capacity.
The abszolute water capacity is in general inversely proportional to the
absolute air capacity.

Also, close purely decciduous tree stands show a relatively small air
capacity, although the soil ventilation is wspally in this case much more
favourable than in the case of purely coniferous tree stands. The rela-
tion, acidity-air eapacity, is in the case of purely deciduous tree stands
not so close as in the case of purely coniferous stands, although there is
a resemblance,

In soils of mixed free stands the air eapacity undergoes considerable
variation, A direct relation between it and acidity could not be traced,
even approximately. In humus-covered, vegetation-free forests, with
mixed tree stands, a much higher air capacity was found than in the case
of dense coniferons or deciduous stands when grown on soils of correspond-
ing formations.

The absolute air capacity is, in the case of mixed tree stands, in gen-
eral much smaller than in the case of loose, well lighted deciduous form-
ations,

The authors then study the relation between their results and the
most important Cajaxpirs forest vegetation tvpes. The oxalis type
has a moderately acid scil reaction and a fairly high air capacity, the
Myrtillus type hds its optimum at a somewhat higher depree of acidity
and lower air capacity, and the Calluna type has its optimum at the
highest degree of acidity and lowest air capacity.

¥ GROHSKOPE,

Modern Methods of Soil Investigation with Respect to the Biochemical
Methods of Nutritive Content Estimation of Soils and the Effect
of Inoculation.

Nixras, H, Die moderne Bodenuntersuchung insbesondere zur Ermittlung
des Nihrstoffgehaltes der Boden und des Verhaltens der PBoden bei der
Impfung. Tosindusiriessitung, No. 14, 1023,

After a short consideration of the results obtained in the soil reac-
tion investigations at the Agrochemical Imstitute of the High-School of
Weihenstephan, the author gives an account of the stage reached by
him and his collaborators in the biochemical investigations, begun at
the suggestion of CEHrIsTIANSEN and SToELasa, on the nutritive-content
estimation of soils and their behaviour towards inoculation. The question
of the inoculation of soils, especially with nitrogen fixing bacteria, seems
to depend primarily upon the conditions, and only investigations concern-
ing this point, together with the employment of biochemical methods,
will enable us to say with certainty what are the conditions for making
bacteria-free soils capable of inoculation.

AvTHOR,
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Determination of the Reaction and the Lime Requirements of the
Pfalz Soils.

Nikras, H. and Hocg, A. Bestimmung der Reaktion und der Kalkbe-
diirftigheit von Boden der Pfalz. Prakiische Bldtter der Bayerischen Landesan-
stalt fitr Pflanzenbaw und Pflansenschlz, 1923, No. 8-g-10,

A number of soil samples taken from very different geological form-
ations of the Bavarian Rhine-Pfalz have been investigated by warious
methods, and the results obtained are shown in tabular form. It was
proved that the geological conditions are of primary importance in de-
termining the reaction and the lime requirements of a soil, but within
the same formation local influences and the particular cultivation of the
soil may also be of greater or less importance. Nigras,

Colorimetric Reaction Investigations of Soils in Agricultural Practice.

Nikras' and Hocr, A, Die Reaktionsuntersuchungen der Béden mit
kolorimetrischen methoden in der landwirtschaftlichen Praxis. Tomindusivie-
zeitung Igzs, No. 33.

The authors report on the results obtained in tests carried out with
an apparatus made by the firm of E. Merck, Darmstadt, for field investi-
gations of soil reactions. From consideration of the results obtained
they conclude that the field method is unsuitable and that seil reaction,
investigations must be carried out in scientific institutions. NIELAS.

The Nature of Soil Acidity in Forests Soils.

Nikras, H. and Hocg, A. Zur Frage der Bestimmung der Formen der
Bodensiure in Waldbden. Forstwissensohaliliches Zentralblatt, 47. 19235,

The authors point out that, just as in the case of arable soils g0 in
the case of forest soils we should not only determine the actual acidity,
but the titrational and exchange acidities as well, Using electrometric
titration methods and making the ordinates to represent the values of
Py thus obtained and the abscissae to represent the quantities of alkali
used, a series of characteristic reaction curves results in the case of forest
soils, from which the manner of their acidification can be derived, Strongly
dissociated acids, e. g. the exchange acids conditioned by aluminium salts,
gave a slowly rising curve, which on completed neutralisation by ad-
dition of a very small quantity of alkali, rose very steeply from the neu-
tral point, throngh several P, values, toa quite considerable P, value.
From other experiments the author showed that soils with exchange
acids contain mainly acid aluminium salts, which give curves very sim-
!lar to the above, and hence from the curves resulting on soil titraticn
It can be easily shown whether the soil contains exchange acid or humous
acids The latter acids are also shown, in a table appended to this pa-
Per, to give very characteristic curves. The paper does not say how
far it is possible by using electrometric titration o determine the buffer
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properties of a =oil and also to find whether a neutral soil contains suffi-
cient buffer substances to permit the development of bacterial life.

NigLAS,
The Importance of Carbonic Acid as a Fertlliser,

Wigras, H.,, ScHARRER. K. and StroBEL, A. Die Bedeutung der Koh-
lensiinre als Ddingemittel. Zeitschvift fir angewandfe Chemie, 38, 251, 1925,

The previous work on this question is exhaustively reviewed and
discnssed. The experiments deseribed were carried out with carbonic
acid fertilisers produced by the chemical works Bavern at Reichertshofen
near Ingolstadt. This fertiliser consisted of 509, peat, 45 % wood
charcoal and 5 9 lignite. It had a very favourable influence on many
plants, especially potatoes. As to the question of fertilisation with car-
bonic acid, it is necessary to continue the investigations for a number of
yvears to settle finally the effectiveness or otherwise of carbonic acid fer-
tilisers.

K. SCHARRER.

Investigations on the Reactions and Lime Requirements of Soils, Car-
ried out by the Institute of Agricultural Chemistry of the High-
School of Weihenstephan during 1923-24.

Nieras, H. and Vocern, F. Bodenuntersuchungen aaf Reaktion und
Kalkbedarf durch das agrikulturchemische Institut der Hochschule Weilien-
stephan. Landwirvischafiliches [fahvbuch fiir Bayern 1925, Nos. 5-6.

After a short desc iption of the meth ds applied an account is giv-
en of the results obtained from 22535 soil investigations carried out by
the Institute. Of those investigated, 50 %, have been found to he
weakly to strongly acidic, 15 9, neutral and 359 alkaline. Of 1285
soils samples sent in by official Bavarian stations, and investigated by
various methods by A, Hocg, 34 9, were found to be absolutely lime
deficient,' 23 9, tequired only a limited lime supply and 43 %, requirced
no lime, It could also be shown that the geological conditions of the =oil
were of primary importance in determining the character and the lime
requirements of a soil. It was further proved that quantitative methods
by themszlves give a very superficial, and in most cases very erroncous
idea of the true condition, and a warning is given as to their use in ac-
tual practice. In an appendix, tables are given of the reactions shown
by the different solis sent in from official and private sources, and they
also show the total acidity of the seoils. Also, the soils belonging to the
different geological formations are arranged according to the same
scheme, In addition, a description is given of the methods used in tak-
ing samples, an example of the questionnaire used is given, and an explan-
atory note is given relative to the informations published by the In-
titute. \
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An Account of Experiments from the Unpublished Work of the late
Alfred Koch, A Contribution to the Knowledge of the Nitrogen
Activity of Arable Soils.

RirrEl, A. Versuche ans dem Nachlass von ALFRED KoCH. Journal fir
Landwirtschafl, 72, No. 1, 17, 1924.

The experiments described briefly in this paper include experiments
on fallow land as well as continuous cultivation experiments with win-
ter crops and pastures, experiments with buried cvlinders on fallow snil,
on spontaneous growth experiments, pot experiments on the nitrogen
activity of soils from different depths, and finally experiments to deter-
mine the influence of various organic substances on the nitrogen capacity
of different soils. The anthor does not share the late A Rocy's view as
to the considerable evolution of nitrogen during a crop root fallow, and
he believes himself to be supported in his opposite views by the expe-
rience gained from the twenty years’ fallow land experiments carried
out on the land of the Institute of Agricultural Bacteriology of the Uni-
versity of Gbttingen, He admits that A. KocrH probably had in mind
the poszibility, but not the fact, of a nitrogen fixtion during a fallow.
He dees not go deeper into details or into less important questions,
neither does he review the literature on the subject. NIxLAS.

‘The Preparation of Magnesium-Ammonium Phosphate in the Est-
mation of Phosphoric Acid or Magnesium,

Sciwotz, B. Ein Beitrag zur Herstellung des Magnesia- Ammoninmphos-
phatnie derschlages fiir die Bestimmung der Phosphorsinre bezw des Mag-
nesiums, Zeilschrift fitr analytische Chemie, vol. 65, Nos. 1 and 2, pp. 46-53,
1024.

The author bases his investigations on the previous work of H. Ngu-
BAUER, an abstract of which was published in the Journal in 18g4.
NikrLas,

The Organic Substances of the Soil.

ScEMuck. A, Transactions of the Kuban Agricwliural Insiiiute, Part I,
No. z, 1923, pp. 1-g2, Krassnodar,

In the first part of his work the anthor gives a review of the litera-
ture on the nature of soil organic substances and particularly on humic
acid. The following conclusions were drawn ;

() The organic compounds in the soil form a complex mixture
consisting of very different organic substances. The greater part of
the organic substances isolated from the soil by American workers are
not invariably present, but are in close relation to the former cultiva-
tion of the soil.

(2) The greater part is of a different nature and forms a charact-
eristic organic compound, whose content varies in different soils.

5 — Pad. ing,
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(3) A considerable part can be separated by solution in alkalies
and precipitation by acids as humic acid.

(4) Chemically, it represents a nitrogen containing substance
of an acid type.

(5) The acid character is due ,partly to adsorption by the col-
loidal humic acid and partly to the presence of carboxyl groups,

(6) The salts of humic acid are not true salts formed in stoichio-
metric proportions, but, complicated chemical and adsorption compounds.

(7) The solubility of humic acid in water is slight, and the transition
from the soil-state depends upon the presence of suitable protective col-
loids, TUnder suitable conditions, the formation of a stable colloidal
solution is fairly easy, that solution then showing all the properties of
organic emulsions,

(8) The nitrogen containing part of the humie acid resembles albu-
minous substances and gives similar hydrolytic decomposition products.

(9) The albumin of the organic substances of the soil are not ex-
clusively plasm-albumin, since they ar not accompanied in the soil by
glycosamine,

(r0) Humic acid contains benzene ring compounds,

(r1) The unsaturated character of the compound is shown by its
easy combination with halogens and its easy oxidation with alkaline
EMnQ,,

[I;]I The hydroxyl groups enter, most probably, the side chains in
the benzene ring of the humic acid.

(13) The ash of humic acid is mainly the ash of the albumin,

In the second part the author deseribes experimental work on humic
acid, He isolated from the soil 300 gm. of a substance vsually regard-
ed as humic acid. The substance had a somewhat complex composi-
tion and gave besides slight amounts of substances soluble in ether ben-
zene, ligroin and chloroform, about 14 9% colophonic acid and calopho-
nic ester and about 80 %, of a specific substance to which the name
humusic acid was given.

This substance had a decidedly acid character and contained both
hydroxyl and carboxyl groups. It is colloidal and may occur in two
forms, soluble and insoluble in water. When freshly precipitated from
alkaline solution it is fairly soluble in water, but does not diffuse through
membranes.

Anpalysis gave the following percentage results, calculated as ash-
free substance, C-61.8, H-4.2, N-3.2. The ash is not organically com-
bined with the substance and is only a difficultly separable admixture.
There is no doubt that the nitrogen contained in it is in the form of or-
dinary albumin compounds. On prolonged hydrolysis a part of the sub-
stance goes into solutiou, and the insoluble residue contains only small
amounts of nitrogen. The author believes that a chemical analogy in-
deed exists between the albumin, the artificial humic bodies and the
humusic acid of the soil. !

These compounds are remarkable for their low H and N content and
their high C and O content. A further analogy consists in the fact that
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all of them correspond approximately to the composition (C; H,0,), With
such a structure they must contain a large number of double forms and
should give condensation products. The author considers that from
very different complex organic compiunds, by the splitting off of coater,
and condensation, similarly constituted substances can be obtained,
and hence, that humic acid can be obtained from many widely differ-
ing substances, AUTHOR.

Methods of Estimation of Phosphoric Acid in Soils,

SCHTSCHEPONOWSKEY, A, Zur Methodik der Bestimmung des Phosphor-
siuregehaltes im Boden. Engelhard!'s Versuchsstation, No. 2.

The SowwewscHEN method for phosphoric acid estimation in soils
so largely used by agricultural chemists, 15 unsuitable for two reasons.
Firstly, its use in volumetric analysis is very inconvenient, and secondly
it does not yield sufficiently accurate results, because the treatment of
the soil with the common acids — H.S80, and HNO, — introduces im-
purities. .

The purpose of this work was to find a method which would yield,
in volumetric analysis, better results than SoxnENSCHEIN'S method and
after a large number of experimenrs this was found in NmEssEN'S meth-
od. The phosphate in the soil is precipitated once with a molybdate
solution and after dissolving in standard caustic potash solution, the
solution thus obtained is titrated with H.50,. But, since the solution
must be pure, i an attempt was made to oxidise and dissolve the phos-
phate by first treating every 1o gm. of soil with 50 cc., or more, of 0.IN.
permanganate solution, acidified with sulphurie acid, and then boiling
for half an hour. The residue left in the permanganate is then decom-
posed with oxalic acid and the solution diluted with water to 250 cc.
For the phosphate estimation by NmssEn's method 50 cc. of solution
are taken, AUTHOR.

On the Adsorption of P:0: by Soils.

SoxorLow, A Ueber die Adsorption des P, O, durch den Boden. Engele
hardf'sehe Versuchsiation, No. 2.

The aunthor estimated the adsorption of P40, in relation to the amount
of combined lime, For that purpose he increased the lime content an:
then displaced it byNH,; 100 gm. absolutely dry soil contained in mgm. ;

Combined lime Adsorbed Py,

Ol gails S S R SRR i 411 341
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The Origin of Alkaline Soils (from the Russian).
ViENsEL. La Pédologie, 36-58 pp., 1924.

Alkali soils differ from aeid soils by the fact that their upper sur-
faces show an almost complete absence of easily soluble salts, while
deeper down is a solid surface nearly impermeable to water. Below this
surface are found NaCl, Na S0, and Na,C0;. From his investigations
and studies, the author arrives at the following conclusions: The
salt soils were formed in those places where the ground water through
capillary attraction reached the upper seil surface and evaporated. Al-
kali soils were formed from the salt soils when rain-water again reached
the lower layers and washed out the salts. They then affected the
undersoil. This theory agrees with the wviews of geologists on the
question of climate after the ice-age. According to those views the
then higher temperatures brought about the formation of deserts and
hence also of salt soils further North, which soils were later by the
above process converted into alkaline soils. HELLMERS.

Salt Soils, their Origin, Composition and Methods of Improvement
(from the Russian).

Vnexsgr (New Village), Moscow, 153 Dages, [024.

This work deals with the Russian salt soils of the region of the lower
Volga and distinguishes between wastes and half wastes, the dry
steppes and black-earth, the forest steppes and forest zones. The author
has carried out analyses of all these different types and of samples taken
from different depths, and made also both total analyses as well as
analyses of water and hydrochloric acid extracts.  In the next chapter,
in greater detail, the flora of the salt soils is dealt with and an interest-
ing table is given showingwhat salt concentrations of NaCl, Na,S0,,
Na, 00, NaHCO; and MglQ, the different cultivated plants can toler-
ate. Then follows a chapter on the origin of the salt soils and their
place in the general soil classification, and it is shown that there exists
no sharp line of demarcation between salt soils and alkaline soils. In
conclusion the author points out the importance of salt soil investigations
on the general question of the history of the earth in the post-glacial
period. HELLMERS.

The Importance of Gypsum in Agriculture (from Latvian).
Virins, J. (Wrryx, . Riga, pp. 44. Io2s.

The author draws attention to the wvery numerous gypsum depos-
its found in Latvia. They are found in the Devonian loam deposits,
and in some places reach a thickness of 3-4 metres. In some places the
deposits are found almost on the surface. The water of many springs
contains dissolved gypsum. ‘Thus for example, the main springs at Kem-
mern vield annually about yoo0 ce. of dissolved gypsum, and the whole
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neighbourhood of Kemmemn yields about 2000 cubic metres. Even
the sea at Kemmemn is richer in gyvpsum than anywhere else in the
Baltic.

The author discusses the guestions of fertility and of exhaustion
of ‘the soil, the question of the profitable and unprofitable years on dif-
ferent soils in the temperate climatic zone, and arrives at the conclu-
sion that in the temperate zome the coagulation of the fine soil products
under the influence of electrolysis is of paramount importance.

The soils in the temperate zone contain usually only inappreciable
amounts of divalent cations, Rich crops areé obtained especially after
severe winters, when the soil gets frozen through, or in in dry summers.
The coagulating capacity of the divalent cations must be increased by
the frost and by the dryness. The unprofitable years are a common
experience on acid podscl soils and are due to a lack of divalent cations
(particularly of Ca). But unprofitable years cccur also on neutral soils,
when the soil has not been manured for several vears in succession, when
the amount of precipitation was considerable and when no freezing through
or drying out of the soil has taken place, To illustrate his statements
the author gives several examples which show an increase in the degree
of dispersion produced by precipitation., TFrom this point of view gyvp-
sum is an important and a cheap means for keeping the fine soil particles
in a state of coagulation. According to the aothor, T part of gypsvm
to 10 ooo parts of water suffices to bring about a settling of the fine par-
ticles of a =oil in 24 hours, while a 3-4 times stronger concentration is
necessary to capse the settling of the fine particles of a more acid soil,

The anthor next considers sulphur as a plant food and the quan-
tities of sulphur which are supplied to the soil by the atmosphere and
throngh dung manuring. Hence he concludes that sulphur may be
present in podsol soils in minimum quantities even without their being
manured with superphosphate, especially if it is cultivated with hoed
crtops or Papilionaceae. Also in these cases gypsum may be of import-
ance. Finally, he points out the importance of gypsum as a mean of
removing the alkaline reaction of a soil caused by the presence in it of
sodium and potassinm carbonate, This was kunown for a long time in
the case of solonetz soils, but it is of special importance in gley and
podsal soils, where excessive liming gives negative results. The author
mentions the types of soil on which the experiments with gypsum
should be tried, and assumes that the doses of phosphoric acid fertilisers
could have been diminished if gypsum had been used.

In the opinion of the author, gypsum should be of great import-
ance in the case of loamy =oils when potatoes, rve and certain types of
hoed crops, which require loose soils, are cultivated on them. Certain
experiments with clover hawve shown that when using gypsum in the
case of heavy wery acid seils, the amount of phosphoric acid present
may be a minimum. The use of gypsum in the case of clover on light,
acid soils, which are available for the deeply rooted plants have yielded
very good results.

1. FrEY.
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I. The Principal Phases of the Podsol-Forming Process, — II. The
Fertility of the Soil in its Relations to Soil Acidity.
(A summary of some soil investigations in Latvia).
Wiryw, J. An address given at the IV International Soil Science
Congress, Rome, 1924, pp. 32, illustrated, Riga, 1g924.

I. The aunthor considers briefly the phases of podsol formation in
Tatvia, and the subsoils, and different heights of the ground water level.
With regard to the ground water the author distinguishes three cases
(1) where the water level lies very deep ; (2) where water level lies near
the upper surface ; (3) where the water passes to the upper surface. In
the first case the author considers in greater detail the soil development
on the following subsoils (1) loams with 2o % CaCO,, silt content zo-
30 % (2) sandy loams with about 1o-15 %, CaCOy and about 1o-20 %
silt, (3) moraine detritus with high CaCO, content; (4) Sand. In the
second case he deals in detail with soils whose subsoil is (1) marl-elay,
(2) sand. For the third case the formation of the different deposits
is closely dependent on, and is characterised by the composition of the
ground water. All the cases mentioned are illustrated by soil sections.

II. The second part is a brief summary of the principal conclusions
arrived at by the aunthor in his second work (see J. Virms (J. Wriryn)
* The richess and the Fertility of Seils . Riga, 1g24). I. Irev.

Soils and Vegetation.
The Influence of Titanium on Plant Production.

Brawcg, E. and Ayrex, F. Ein Beitrag zor Frage nach der Einwirkung
des Titans anf die Pflanzenproduktion. fowrnal fitr Landwivischaft, 72, No. 2,
P. 103, Ig2q,

The authors tested the results obtained by AxToNnmy NEMEC and
VACLAV KAS, who obtained by the use of Titanium a considerable increase
in the wyields of mustard, peas and lucerne, and who therefore ascribed
to it specific functions in the process of assimilation. Increasing ad-
mixtures of Titanium to the fertilisers gave increasing vields and a max-
imum yield was obtained on addition of 0.5 gm. of sodium titanate.
Braxce and Anrex were unable, with the same experimental arrange-
ment, to confirm the above results, and even the application of colori-
metric methods did not show that any ascertainable amounts of Tita-
ninm had been taken up by the plants. No secondary effects could
also be shown, hence they conclude that Titanium, at least in the form
of sodium titanate, has no influence on the production of plants.

Nixras,
A Plant Test with * Asahi-Promoloid .

Brawck , E. and AvrEn, F, Ein Vegetationsversuch mit « Asahi-Fromo-
loid ». Journal fiir Landwivtschaft, 72, No, 3, . 139, 1924,

The authors have made pot tests with this preparation which is an
artificially prepared product and consists probably of a magnesium com-
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pound containing also silicic acid, the action of which seems tobe ca-
talytic. To the soil fertiliser were added three known and increasing
amounts of “ Promoloid "', which resulted in increasing yields of grain,
but no increased yield of straw ; the total crop was not increased, The
authors intend to test these results in actual practice. NIELAS.

Experiments on the Disintegrating Effect of Liquid Manure on the
Mineral Components of the Soil.

Braxck, E. and Arres, F. Versuche mit Jauchedrill bei Hafer iiber den
aufschliessenden Einfluss des Jauche auf die Mineralbestandteile des Bodens.
Journal fir Landwirisehaff, 18, No. 3, p. 120, 1924,

The application of the Pratu liguid manure treatment in the
case of rape had a much better effect than the ordinary application of
liquid manure. Repeated experiments in the case of oats prove that
the liquid manure treatment will not bring about an action similar to
that of either nitrate of soda or of ammonium sulphate. However, other
experiments with fresh pig urine on loamy soils indicate that a solvent
action on the mineral components of the soil may be attributed to li-
quid manure. NikLAS.

The Effect of Zeotokol {Ground Dolerite) on Plant Production.

Braxceg, E. and ArrEw, E. Zur Witkung des Zeotokols. [Jowrmal fir
Landwnvischaft, 72, No. 3, p. 146, Ig24.

In 24 zinc vessels, tests were made with Zeotokol on three different
soils, maize being selected as the experimental plant. The effect of Zeo-
tokol on the dry substance was somewhat unfavourable, while i{=in-
fluence on account of its supposed colloidal properties was noticeable.
Hence the authors conclude that this preparation is of no value,

NIxLas.

The Effect of Depth of Covering on the Sprouting and Early Develop-
ment of Pine (Pinus sylvestris) Seed.

DENGLER, A. (Researches from the Mbller Institute of the Forestry High-
Schiool, Eberswalde). Zeitschrift fiir Forst- und Jagdwesenw, Year 57, pp. 385-
408, 4 tables and ro illustrations.

The following is a summary of the chief results:

The sprouting numbers decrease with increasing depth of covering
in the case of all soils ; 0.5-1 em. of covering depth found to be the most
favourable. The time necessary for sprouting increases with increas-
ing covering depth and with the soil hardness, The percentage decrease
of germintion is especially marked in depths above 2 ems, The depth
of covering determines the tvpe of sprouting. Four types of sprouting
can be distinguished :

(1) Hook type; (2) claw type; (3) eticlated, stunted forms ;
{4) killed. GROSSKOPF.
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Investigations on the Acidity of Brandenburgian Beech and Scots
Pine (Pinus Syfvestris) Habitats, taking Typical Habitat Growths
as a Standard.

Haprmany, F. K. Untersuchungen zur Aziditiit mirkischer Kiefern— und
Buchenstandorte unter Berficksichtigung typsischer Standortsgewiichse als
Weiser, Zeilschrifl fiiv Forst- und Jagdwesen, YVear 57, pp. 321-350.

The author has rendered service in showing the relation of soil acid-
ity to the different floral habitat (arranged mainly according to Ca-
JANDER).

Fromthe large, partly graphictables it is evident that the habitat
growths, beginning with the most acid heather (Py -4 and under) to sweet
grass (Py -7 and over) which prefers a neutral reaction, extend within
fairly wide acidity limits, but that their optima are found within nar-
rower and narrower limits, The same is tmue of the beech, although
its optimum lies within much wider acidity limits, more towards the
neutral side. On the other hand the Scots pine occupies a region which
extends from alkaline to a wery marked acidic reaction and its optima
are found to occupy similar, fairly wide regions, The titrationdl acid-
ity was determined by the Darkanara method ; the Py values were de-
termined by the method of Gmiespie using different indicators, and
by the method of WHERRY using a general indicator. In the Py de-
terminations special attention was paid to the root depths.

(FROSSKOPE.

The Development of Roots of Different Potatoe Varieties as shown
at the Gittingen Experimental Station.

Erisexer, 0. Wurzelentwicklung verschiedener Kartoffelsarten nach
den Verhiiltnissen des Gottinger Versuchsfeldes. [fowrnal fiir Landwivischafi,
=72, Nos. 1-2, 1924.

The author discusses the scanty literature on the subject, and,
since the development of roots is conditioned to a large extent on the
physical and chemical properties of the soil, he then describes the pro-
perties of the soil of the Gittingen Experimental Station. A deserip-
tion is given of the method of investigation as applied to four different
potato varieties. The number of both primary and secondary roots
was ascertained, their length, depth of penetration, lateral expansion
and water content. It is of interest to note that both the field-plants
and the pot-plants had the same number of roots. The author could
not confirm the conclusions arrived at by SErrEoRsT and Kraus that
the worm holes do not influence the depth of penetration of the roots of
a plant, but is inclined to support the opposite view of JExsEN. From
his work he concluded that the potato, like all other plants, in the de-
velopment of its roots, attempts to develop a definite plan as it doesin
the development of its aerial part. He shows also that the roots of the
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four potato varieties investigated, even without lupins, penetrate to a
depth of 120 em. The lateral roots seek especially the upper soil layers,
which are the most favourable for their development. The upper roots
have a specific function still unknown to us.

NIKLAS.

The Fertilisation of Pasture by Liguid Manure, with Relation to the
Utilisation of the Nitrogen of Liquid Manure for Green Fodder
Production.

TigcuTI, P. and Rirrer, E. Ueber die Wesendiingung mit Giille. Land-
wirischajtliches Jakebuch der Schuweiz, Vol 35, p. 1, 1621,

The authors have studied a problem of paramount importance for
the Swiss agricultural industry. The first point to settle was to find
the most suitable yearly application of liquid manure for a soil. A light,
to medinm heavy, lime-deficient, sandy soil, was divided into a number,
of meadow plots each of an area of 50 sq. metres and each manured.
The exhaustive results are arranged in 13 tables, each table of several
pages, and the following are the main conclusions:

(1} In aliquid manure fertilisation of grassland only larger amounts
of manure give a good yield of nitrogen, smaller amounts, even if repeat-
ed several times, give comparatively high losses of the nitrogen by eva-
poration.

(z) When using large amounts of liguid manure large amounts of
lime also reach the soil, but these can only be utilised if at the same time
large quantities of phosphatic manure are supplied.

(3) Large amounts of liquid manure produce a lime-deficient fod-
der, and this vnfavourable action of the manure can be counteracted
by a heavy application of lime.

(4) Liming of the soil brings about both animprovement in the
quality of the fodder and an increase in the crop.

{5) Potassium phosphate manuring alone, resulted always in
diminished crop, but potassium phosphate and liquid manure gave an
increased yield.

(6) Each addition of fertiliser brings about a simplification in the
botanical constituents, the clover varieties are repressed, but the albu-
min content of the fodder does not suffer,

(7 Fertiliser conditions or weathering conditions influence the
witer content of the grass but little; the grass has the lowest water
content on unfertilised plots.

(8) Nom-nitrogenous fertilisers give a grass of better quality, but
nitrogen containing fertilisers give a much heavier crop. The profits from
nitrogenous mantring are considerable.

{0} If it is not possible to apply a nitrogenous fertiliser, a high
nitrogen crop can be obtained by a simple potassium phosphate manur-
mg.  In these experiments the crop per hectare per year was 4o-200 kg,
on non-limed plots and 70-230 kg. on limed plots.

GESSNER.
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The Influence of Glimate and Soil on Plant Life.

LuxpEcarnH, A Klima und Boden in ihrer Witkung auf das Pilanzen-
leben, 113 figures and z charts, pp. 319, Publisher Gustay Fischer, Jena, 1925,

This book originated from a series of lectures delivered by the author
in the winter 1923-24 at the University of Briomn. It gives an exhaus-
tive review of the Science of ecology and of causal plant geography, and
described the author's investigations and the results of experimental
work carried out at the ecological station * Hallands Videro ™ (Swe-
den) established by the author. The various problems are studied from
a physiological standpoint, and the author attempts to formulate cer-
tain general physiological laws, especially the law of the relativity of
factor action.

It is impossible to render full justice to this exhaustive book in a
short space. After a historical introduction the principal chapters deal
with the factors of light, temperature, water, the soil according to its
structure and general ecological properties, the physical character and
the wventilation of the soil, the chemical factors of the scil, the micro-
organisms of the soil, the carbonic-acid factor, the main principle of ex-
perimental ecological investigation, Each one of these chapters is sub-
divided into a large number of sections.

The criticism of a scientific work, like the present, cannot and
must not have for its object the picking out, from the whole mass of
material, of one or other view of the author with which one does not
agree ; on the contrary such a work must be looked upon as a whole,
Taking that view, it may be concluded that this is a work of great scien-
tific value, which should not be missing from the library of any soil-
science, geographical, botanical or other Institute. The whole book,
and also the illustrations and figures are excellent.

SCHUCHT.

The Afforestation of Calcareous Soils especially by the Speckied Alder
and the Black Spruce, in the Forest District of Géttingen,

SrassEx and BrijriscH. Uber Aufforstungen ueber Kalkédland. Zedtehrift
fitr Forsi- und Jagdwessn. Vear 57. pp. 4583-494.

From the chemical part of the paper, particularly from the data re-
lating to the hydrochloric acid seil extracts, the following conclusion
can be drawn that, the soils covered by the speckled alder are much rich-
er in nitrogen than these covered by the black spruce. These results
probably have some relation to the well known fact of the enrichement
of the alders in nitrogen by nodule bacteria, and it is of interest to have
some quantitative results. Amongst the nitrogen data given are the
following :

If i
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Nitrogen content.

Rock Bare land Kowered Covered
by black spruce by speckied abder |
| Muschelkalk 5 cm, depth 5 cm. depih 5 o, depth
0L.020 0,163 0,167 0.345
5-20 cm, depth g=20 cm, depth 5-20 cin. depth
| 0H37 OLOGE o0.I758
GROHSKOPF,

The Fertility of the Soil in Relation to Soil Acidity.
Vs, J. (Witvs, J.), Riga, Ioz4, pp. 8o. (Latvian).

The author discusses the importance of the factors of growth of

plants, air, water and mineral foodstuffs. As a result of numerous in-
vestigations he concludes that these factors by changing the reaction
character of the soil from neutral to acid, impair the growth conditions
of the plant. Thus, e.g. the minimum water capacity (KossowiTscH)
of " podsol " upper layers is much smaller than the minimum water ca-
pacity of the lower layers. The minimum water capacity of very fine
grained ' Gleys "' was only 30 9, while the minimum water capacity
of the wvery loose marl was, in one case, as high as 46 9. Also, the capili-
ary water rise in podsol layers is smaller even than the rise in. the
case of the very finely grained marl-loams. Plants suffer from a wa-
ter shortage mostly when growing on podsol seils, when the latter be-
come acidic. The acid reaction of the scil injures particularly the abil-
ity of the plant to utilise phosphoric acid and nitrogen, as GEDROIZ
proved again and again in his plant experiments, Numerous field ex-
periments show that the Latvian soils contain only minimum guantities
of phosphoric acid and nitrogen and the main cause is the lime short-
tage., The acid soils contain larper quantities of difficultly decompos-
able organic substances andof phosphoric acid than those soils, which,
formerly strongly acid lost their acidity through cultivation. The author
mentions several very fertile soils which at present contain only 0.03-
0,05 % of P,0, and which without any phosphoric acid fertiliser what-
soever give very high vields, although the very same soils were previously
strongly acid. In the acid socils the P,0, content is o.1-0.2 9.
. The K,0 absorption also is impaired in acid soils, as can be seen best
in the so called “ Gley ' soils rich in lime. In the case of these soils
also, cases are known in which liming causes an improved utilisation of
potassium (as determined by the grain weight without lime fertiliser).

The author mentions gypsum as the cheapest source of sulphur.
It is probable that podsol soils suffer from a sulphur deficiency, since
cases are known where superphosphate fertilisers gave much better re-
sults than basic slag, although the investigated soils belonged to that
type on which crude phosphates act very beneficiently.

In the opinion of the author the so-called * active " acidity can
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impair the growth of a plant only to a very slight extent and only when
it is growing on a light, lime-deficient soil. The lime content of heavy
goils and of low moors is relatively high and hence their active acidity
cannot be very high (buffer action). However, on these soils the roots
of plants suffer from a nitrogen deficiency, even when the soil shows a
low acidity. The author concludes that the yield from a plant is not
determined by the abundance of food material in the soil, but by the
physical and chemical properties of the soil. The same conditions de-
termine the amounts of fertilisers required. To secure better crops from
poor soils special attention must be paid to liming. By diminishing
acidity of these poor soils and even with the same quantities of fertilisers
the crops can be increased from two to five times.
L. FrEvy,

The Decline in Growth of Pines in the Middle and Lower Levels of the
State Forests of Saxony.

WiEpEMany. E. Zuwachsriickgang und Wachstumsstockung der Fichte
in den mittleren und unteren Hohenlagen der sichsischen Staakforsten.
Akademische Buchhandlung W. Laux. Tharandt, 1gz5.

The book is subdivided into three main sections and deals with
the causes of the decline in growth of the pine, its relation to weather-
ing, and finally with the means to overcome the stoppage of growth. ,The
bock is subdivided into the following sections :

A. The canses of the growth decline in the Saxonian pine forests.

(1) The proof of a growth decline ; (2) the growth stoppage in the
investigated region ; (3) climatic causes of the growth decline; (4) changes
in the soil conditions and the humus laver ; (5) other injurions causes.

B. Single investigations. (1) The sensitiveness to dryness of other
wood varieties; (2) The growth of pines in the period 1911-22, and
weathering.

. The experiments in Saxony on overcoming the decline in growth
of pines. (1) General. (2} Precautions taken by the felling authorities in
Saxony. (3) Other curative measures. Conclusions,

L.

Regional Soil Science,
Analyses of Soil Types of Troup County.

Bulletin of the Georgia Stale College of Agriculture, Vol. IV, No. 2,
Pp. 28. Athens. Georgia, Igrs.

The soils of Troup County belong wholly to the Piedmont Plateau.
The following types of soils occur: sandy loams of the Durham,
Congaree and Cecil series, and loams and clays of the Cecil, Louisa,
Irdell, Congaree and Altavista series. Food material and acid analyses
were made of all soils.
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Analyses of Soils of Dougerthy County.

Bulletin of the Geovgia Stale College of Agricwlture, Vol. 5, Ho. 17, pp. 37
3 illustrations. Athens, Georgia. 1ofg.

Dougerthy County lies wholly in the coastal plain. Only a nar-
row strip in the East belongs to the Grey Sandy Loam division and the
rest belongs to the Red Belt. The soil is composed of the gravel and
sandy loams of the Greenville, Orangeburg, Tifton, “orfolk, Sesquehanna,
Grady, Cahaba and Thompson series, of the sands of the Norfolk series
and of the elays of the Greenville and Grady series. In addition are
found large swamps, especially along the Coolewahee river and the Chie-
kasawhackee river. The soils of these swamps are coloured black by
large masses of organic matter to a depth of g-12 inches. In appended
tables are given the results of food material analyses of all soils,

HELLMERS.

Analyses of Soils of Polk County.

Bulletin of the Georgia Siale {jl_‘rﬂcge of Agriculiure, Vol, 5, No. 18 PP 55
figs. 5. Athens, Georgia, 1024,

The greater part of the soil of the Polk County belongs scientific-
ally to the limestone valleys of the north-west of Georgia, a small part
in the East belongs to the Appalachian’s and a part in the South to the
Piedmont-Plateau, Among its soils the Talladega series are represent-
ed by shale, gravel and clay limes, the Lonisa series by gravel and fine
sandy loams, the York series by loam, the Decatur series by elay and
stoney loams, the Hagerstown series by gravel, fine sandy and ordinary
loam, the Clarcksville series by stomey, gravel and ordinary loam, the
Colbert series by fine sandy loam, and the Christian, Arnuchee, De Kalb,
Hanceville, Elk, Holston, Huntington and Gongaree series by gravel,
stoney and sandy loams. In appended tables are given the results of
plant food material analyzes of these soils, together with the results of
acid analyses,

HELLMERS.

Analyses of Seil of Jasper County.

Bulletin of the Georgia State College of Agricultine, Vol. 7, No. 6, pp. 40,
plates 3. Athens, Georgia, 1918,

The soils of the Jasper county belong wholly to the Piedmont Pla-
teau type. Among the soils are represented the Davidson series by
loam, the Cecil series by stoney-sandy loam, sandy loam and sandy-clay
loam, the Durham, Appling and Wilkes series by sandy loam, the De
Kalb series by stony-sandy loam, the Lounisa series by clay loam, the
Molena series by sandy loam and the Congaree series by fine sandy loam
and slimy-clay loam. All soils were examined for plant food material con-
tent and acidity. ‘

HELLMERS,
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Analyses of Soils of Crisp County.

Bullstin of the Gemgia State College of Agricwliure, Vol. 8, No. 3, pp. 30,
1 map. plates 3. Athens, Georgia, 1919.

Crisp County belongs wheolly to the coastal plain. The main part
of its soil belong to Grey Sandy Loam, a sub-division of the coastal plain,
and only a narrow strip in the West belongs to the Red Belt. The Nor-
folk and the Tifton series are represented by sand and sandy loam, and
the Greenville and Orangeburg series are represented by sandy loam.
The Auston series is represented by loamy sand and sandy loam, the
Sesquehanna, Plummer and Grady series are represented by sandy loam,
the Kalmia and Myatt series by fine sandy loam and the Congaree se-
ries by silt loam. Appended tables give the potash, phosphoric acid,
nitrogen and-lime content of these soils as well as the results of acid ana-
lyses. HELLMERS.

Analyses of Soils of Pierce County.

Bulletin of the Georgia State College of Agriculiure, Vol. IX, No, g, pp. 36.
1 map, 3 plates. Athens, Georgia, 1021,

Pierce County lies wholly in the region of soils of the coastal plain.
The soils in the north-west belong to the Grey Sandy Loams type, the
remaining soils belong to the * Flatwood ' type. Sands are found in
the Norfolk, Plummer, Blanton and Leon series and sandy loams in the
above mentioned series and also in the Myatt, Kalmia, Susquehanna
and Tifton series. Besides these spils large tracts of the County are
oceupied by swamps, especially along the rivers. Appended are the re-
sults of food material and acidity analyszes of all soils except the swamps.

HELLMERS.

Analyses of Soils of Wilkes County,

Bullelin of the Georgia Stale College of Agricultuve, Vol. IX, No. 10, pp. 39.
plates 2. Athens, Georgia, 19zo.

All soils of the Wilkes County belong to the Piedmont Plateau type.
The Cecil series is represented by sandy and stonsy loams and clays.
the Appling series is represented by sandy loams and the Congaree se-
ries by sandy and clay loams. All soils were analysed as o their po-
tash, phosphoric acid, nitrogen and lime contents and also a determin-
ation of the acidity of each soil was carried out. HELLMEES.

Analyses of Soils of Floyd County.

Biuelletin of the Geovgra State College af Agriculiure, Vol. X1, No. 15, PP. 70,
Athens, Georgia, rgz23.

Floyd County lies wholly in the region of limestone valleys. The
soil consists mainly of loams. Clay loams are represented by the De-
catur, Hagerstown, Frederick, Christian, Monterallo, Greenville and
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Cumberland series, while gravel and stony loams are represented by
the Huntington, Jefferson, Allen, Norfolk, Greenville, Hanceville, De
Kalb, Shackelton, Monterallo, Frederick and Clarcksville series. Fine
sandy loams are found in almost every one of the above mentioned se-
ries. In the northerly and north-westerly parts are found in addition
pure stony soils. Appended are results of plant food material analyses
of all the above soils, HELLMERS.

Analyses of Soils of Burke County.

Bulletin of the Georgia State College of Agviculiure, Vol. XIII, No. 5,
PP 39, @ map, 2 plates. Athens, Georgia, 1924,

The soil of Burke County in its greater part belongs geologically
to the coastal plain. Only the most northerly point belongs to the Pied-
mont Plateau. The soils of the coastal plain are in the north, the Red
Belt soils and in the South Grev Sandy Loams. The varieties of sands
found belong to the Norfolk, Austen and Kalmia series, while the sandy
loams are represented by the above mentioned three series, together with
the Tipton, Orangeburg, Greenville, Susquehanna, Grady, Kalmia, Leaf
and Myatt series. A fine sandy loam of the Congaree series is also found.
Along th rivers and brooks are found swamps. A series of tables gives
the results of food matenal analyses of the above soils.

HELLMERS,

The Upper Rock Strata of White-Russia.

APANASIEW, J. Mem. de U'Institul agronomigue d Gorky, Vol. IL, pp. 140-
154, Gorky, 1924.

General survey of the rock strata:

{1) Upper beds composed of different types of rocks: siliceous
or non-siliceous sands (1 metre), loamy sand (Latvia) — 1 metre; coarse-
sandy loam (I metre); loess-sandy loam (3o cms-I1 metre); loess
(10 metres) ; loams free of siliceons material (up to 0.5 metre).

(2) Middle bed: Sand, free from pebbles, coarsely stratified (from
10 cms.-1 metre),

{3) Lower bed: Moraines, the upper layers of which are usually
an accumulation of siliceous detritus: in loess regions, however, they
contain humus (0.5-1 metre). In the latitude of Gorky there are found
two horizontal strata of moraines, but in the neighbourhood of Wilabsk
there are threc strata, separated from each other by layers of sand
(12-15 metres thick).

The soil forming layers consists of alluvinm which overlies the mo-
raines. From these alluvium deposits depend the different horizontal
layers, the properties of the different soil varieties and the division into
principal agricultural regions

All strata overlying the moraines are regarded as products separated
from the moraines by the glacier waters of the regions.

Evidently the glacier streams, like the rivers of the present day,
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separated out the material and deposited and accumulated it on the
extensive and very varied moraine beds, adjusting themselves naturally
to the topographic and hypsometric conditions of that time.

However, to get a clear picture of the whole process of deposition
we must take into account the various, chionologically separated, rock
beds of the different periods, as they correspond to the separate and con-
sequent stages of the glacial period. In this respect we can distinguish
the following important stages:

After the deposition of the upper layers of the moraines there fol-
lowed in the latitude of Gorky, just as on the high plateau, a stationary
period with predominating damp conditions, Then there were formed
on the upper surface of the moraines, humus containing swampy soils,
and in the low lands between them peaty masses. In lower lying dis-
tricts no traces of this stage have been preserved.

Next followed a general rock forming period, the so-ealled alluvial-
sea period, when a certain amount of roek was deposited ; on higher
Iving flat parts loess and sandy soils of a loess character and in lower lying
areas, sandy pebble varieties.

The next period is connected with the appearance of the last ice-
period, which ended in the north-westerly parts of White-Russia and left
behind beds of end-moraines together with the accompanying deposits.
The other parts of White-Russia were at the same period subject to the
action of glacier water, This action was of a twofold character, both
erosive and accumulative, .

The last of the retreating ice-masses have left behind traces, partic-
ularly on lower lying parts, of sandy strips of old alluvium.

The beginning of the agricultural period, when sands in the form of
hills and dunes appeared, has been characterized by the wearing away
and consequent removal of the sandy deposits. In regions with soils
of a fine-grained character, however, especially in those with soils of a
loess type the erosion processes have been continued even to the present
time, AUTHOR.

The Soil Division of Sovth-Eastern Russia.
GLINEA, K. [Rostov-on-the-Don), pp. 1-7, 1924.

The author subdivides south-eastern Russia into the following re-
glons :

() The region of ordinary black-earths (the northern part of the
Don territory and perhaps the south-western parts of the District of
Stavropol).

{2) The region of southern black-earths (the middle parts of the
Don territory and the north-eastern parts of the District of Stavropol).

(3) The region of the Azov and of the Lower Catcasian black-
earths (the south-western parts of the Don territory, the main parts
of the Kuban territory, a large part of the District of Stavropol and part
-of the Terskava territory).

{4) The region of chestnut colowred soils {the south-eastern parts
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of the Don ferritory, the northern and the middle parts of the District
of Astrakhan and the Government of Stavropol near Matysch).

(5) The region of brown soils (the limestone quarries of As-
trakhan, etc.),

(6) Foothills with podsol soils (lower Caucasus). AvtHOR,

The Seil of the Kirghis Republic,
GLIXEA, K. pp. 1-85. Oremburg, 1023,

After a short historical introduction on the data obtained by the
scientific soil investigations of the Kirghis Republic, the author gives
a description of the soils and characterises, morphologically and chemie-
ally the local black-earth, chestnut, coloured soils, Solonetz and Solont-
schak soils, AUTHOR,

Chemical Characteristics of the Loess of the Former Cherson Province.

Krokos, W. Proceedings of the Scienlific Research Imsiitule of Odessa,
Vol. I, August-October, No. 10-11, pp. 1-17, 1924.

In the following report are given the humus CO, and 8510, content
of the different loess vaneties and of the moraines.

The loess is poor in humus with the exception of the soil surface.
Its content varies between tenths and hundredths of one per cent, but
sometimes is nil. The fossil soil contains little humus, The first up-
per layer of fossil soil, contains 10-0.78 9, the second layver 0.33-0.45 %,
and the third 0.62 9.

The low humus content is explained by later decomposition pro-
CESSES,

The carbonate levels of the fossil soils show an increasing CO. con-
tent. Considerable variations are found in the 8i0, content, from 63.35 %,
to B4.56 %, in the case of the second loess type, which is the most sandy.
All loess layers get less and less sandy as the distance increases from the
Dnieper. In the same geological section the loess and the moraine cannot
be distinguished from each other by the Si0, estimation. This indicates
a close connection between the loess and the moraine deposits.

Fach loess warlety is related to the corresponding glacial epoch,
and the four loess varieties of the Cherson Government indicate four
glaciations on the Russian plain.

The loess of wind-borne origin could not have been formed dur-
ing the glacial retreat, since the first, or uppermost loess variety is sep-
arated from the moraines by a fossil soil. The second loess variety
lying underneath the moraine cannot be separated from its fossil soil.
The loess may have been formed in the second half of a glaciation period,
or during its stationary state, as a result of the deterioration of its
fluvo-glacial deposits.

The glaciation of the Dnieper basin was the third, i. e. the last but
one, and it led to the formation of the second, more sandy, loess variety.

6 — Agr. ing.
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The first loess variety was formed during the fourth glaciation,i. e.
the last, which affected mainly the north-western parts of Russia and did
not reach the Ukraine. AuTHOR.

The Characteristics of the Soils of the Provinces of Odessa and Niko-
laew (formerly Kerson.).
Eroros, W, Part 1. Disirici Board of the Experiment fsmﬁnn, 1922, Sec-
tion I, pp. 1-38. Odessa, 1923.

The different kinds of loess of the Provinces of Nikolaew and Odessa
were studied principally by means of artificial borings and diggings on
the platean and the upper parts of the slopes.

It was thuos proved that on the investigated territory four kinds
of loess can be distinguished. The first and principal variety is the wind-
borne loess. In the region of development of chrystalline minerals sharmp
fragments of these are found, and on the terraces of the Dniester near
the town of Tiraspol are found sharp fragments of Carpathian fine gra-
vel. These facts can be explained by the action of whirlwinds which
may have taken place during the deposition of the loess. The second
variety is loess with intermediate layers of dune-sands ; the third varety
is diluvial loess, and the fourth is fresh-water loess containing residues
of fresh-water molluscs.

The sections at Voznesensk and Migaewo represent four varieties
of loess with three dividing layers of fossil bodies. The different stages
of loess reckoned from the top are marked by the letter I,, Thus L,
represents the first loess stage, L, the second loess stage, cte. The exist-
ing surface layer or the fossil soils are indicated by the letter a. Thus
the first loess stage with overlying soil is denoted L, the second L, etc.
Moraines are denoted by M.

The loess overlying the moraines is separated from the latter by
an intermediate layer of fossil soil. This points to the absence of any
relationship between the loess and the moraines, and indicates that this
region after the disappearance of the glaciers became covered with plants
which helped in the formation of the fossil soil, and that only later con-
ditions arose which were favourable to the formation of the loess.

The depth of L, is half that of L., L,, L,, each taken separately, and
from this the conclusion, may be drawn that the time taken in its form-
ation was only half that of each of the separate other and older stages.

The fossil soils which separate the different loess varieties have the
character of black-earth, while the soil in L, shows pale humus soil ; the
soil in I, and in I, is coloured deep black and has a much greater thick-
ness, These facts together with a morphological study of the loess show
that on the territory of both districts a steppe was formed not later than
the period of deposition of L, and existed uninterruptedly up to the pre-
sent times, Judging from the fossil remains the steppe was originally
moist (Lg, L) and became drier and drier.

At a depth of z-4 metres the loess becomes chocolate brown and is
traversed by wellow wveins, branching vertically, which contain conecre-
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tions, incrustations and small tubes of manganese salts, and it shows a
wedge-shaped clearage the surfaces of which have a brilliant almost lac-
quered appearance,

This chocolate-brown loess has been formed owing to water logging
of the lower surfaces of the loess layer, and the subsequent articulation
of the district through river-valley and ravine formation, has effected
a partial drainage of it (the district) and a considerable lowering of the
soil water content.

The investigations of 1gzo-1g21 proved that L, of the Odessa Dis-
trict Province were formed in the after-loess period through an inclin-
ation of the continent towards the Black Sea. AUTHOR.

The Lime Requirements of Latvian Soils and their External Character-
istics.

J. VitrsE {]. WiTvys), pp. 88 + 32, illustrated, Riga, }1924 (in Latvian).

The author discusses the importance of liming for plants and soils,
the peculiarities of the podsol-forming process on different subsoils
and the external characteristics of lime-requirement, The most im-
portant characteristics are :

(1) the colour of the soil, (2) the white weathering crust on the prn-
mary rocks found in the soil, (3) the texture of the soil, (4) the nature of
the organic substances found in the soil, (5) the effects of dung manur-
ing, (6) the nature of the soil section, (7) the cracking and handening of
soils on drying, (8) the permeability of the soil to water, (g) rising of wa-
ter, (10) the drying of the upper layers of the soil, (11) the development
of the Leguminoseae and especially of clover, (12) the weeds. The exter-
mination of weeds is particularly difficult on acid soils.

The author treats in greater detail the following liming materials:
(1) bumt lime and its preparation in Latvia from dolomite ; not suitable
for liming and too costly. (2) Spring lime is found in many places (more
than 150 are known) among which are some containing 150,000 cubic
metres of lime or more. The lime is of g5 9%, purity and in many ca-
ses reaches gg %, purity. In cases where this spring lime is found at
higher altitudes it is hardened and transformed into tufaceous limestone ;
in the lower levels the lime is very looge, very fine grained and can be used
without grinding.

(3) Sea-marl contains 50 %, CaCO,, but, is seldom found.

(4) Grey marl-loams contain zo-50 9, CaCO, are found on the sea-
toast between Windau and Libau.

(5) Light sandy boulder-clay, very common in Northern Latvia on

e Devonian sandstones, contains 10-15 9 o CaCo,, very seldom 209
CaCO;. The upper layers are lixivated :m-:l “ podsoled " ; found at a
dﬁpﬂ} of 1-1.5 metres

(6) Heavy boulder- clays are only found in the southern and south-
castern parts of Latvia. Theupper layers are “ podsoled ”; found at
a depth of 60-70 cm.a nd contain 15-30 %, CaCG; in the upper surface,
and 20 % in the middle and lower levels 4 9, MgCO,. The boulder-clays
have been subjected to inundation and subsidiary products have been
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formed. Among the latter CaCO, is found only in striated clays and
garnet deposits.
(7) Gamet deposits are found only in osars and in isolated round
masses. Lime is fonnd only in a coarse form (grains larger than 1 mm.) and
may reach sometimes 81 9 ; the grains of Silurian limestones from Estonia
are rounded and polished. Before use the gamet should be ground
although it is being used quite successfully without previous grinding.
8) Striated clays. Their thickness reaches in some cases 1-3 me-
tres. They contain 15-36 9, CaCO, and the CaCO, content is highest
in clays with grains of 0.005-0.05 mm. in diameter. In the heavy finely-
grained red clays the CaCO, content reaches only 159, The striated
clays are found wvery often over large areas. These striated clays are
especially usefol in the case of light, sandy soils and pastures, since they
contain besides the lime, 2.5-3.0 9 of K.0. Their use on light soils is
equivalent to a complete manuring, as the liming helps in the utilisation
of the phosphoric acid and nitrogen.
The author gives many examples of the use of the above liming
materials; in many cases the liming has been brought about unin-
tentionally while making deeper cultivation.
In conclusion the author mentions cases when liming brings about
unfavourable resnlts, when (1) the materials used contain FeS or FeS, ;
{2) on account of the small humus-content of the soil very little carbonic
acid is evolved so that the CaCO, cannot be converted into Ca(HCO,),;
(3) too much marl has been applied to the soil; (4) the soil suffers from
a deficiency of other plant foods, mainly sulphur and phosphoric acid ;
(5) the soil is excessively moist.
The publication contains 32 photographs and 18 figures,
L. FrEv.

The Sands and Sandy Soil of Latvia.
J. Virmes (J. Witvn), pp. 122 - 25 of German text, so illustrations,
6 =oil sections (coloured) and 1 map. Riga, 1924.

The sand deposits occupy about !/, of Latvian territory, The greater
part of these deposits was formed during the ice-age, during the re-
treat of the ice ; a part however, was formed at a later period by the de-
positing action of the rivers. Also the moraine loams of Latvia con-
tain large masses of sand, which was brought about by the admixture
of the sands of the Silurian and Devonian formations during the ice-age.

Large masses of sand are found in the neighbourhood of Riga and
of Mitau, and where, even at the present time, the three greatest Lat-
vian rivers, the Dvina, the Liv and the * Kurland ” Aa, deposit large
amounts of sand. Large deposits are found also in the neighbourhood
of Windau, on the sea coast and also further inland. _

The mechanical composition of the sand is characterised by the
presetice of a large proportion of grains of 0.05-0.25 mm. size. In some
sands about g8 9, of the grains are of that size, and in no case is the per-
centage smaller than 8o. Clay particles (0.01 mm.) occur in the sands
very seldom and never to a greater proportion than 6-8 9.
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The chemical composition of the sands is quite different from that
of the Finnish sands or of the sands of the district of 5t. Petersburg. The
Latvian sands were desived from the latter sands. The Latvian Sands
are characterized by a much smaller K.0 and Na.0 content ; thus the
K.0 content of Finnish sands is z.05 %, (FrosTERUS), of the sands of the
district of 5t. Petersburg (Wrivx) is 2.61 %, and of the Latvian sands is
r.oz-1.38 %, The corresponding Na,O contents are 2.69 %, I.859%,
and 0.20-0.52 %,. They do not contain CaCO,, which is explained by
the lower resistance of limestone to crushing and grinding forces.
The P,0. content of the deeper lying sands is o.05 %,, and only in a sin-
gle case was o.0027 9, found.

The sandy soils are mostly covered by forests of classes I-V, the
central part being of class I1I, and heaths are found where the growth
of forests would be too difficult.

The quality of the forests, as well as the usefuloness of the soil for
agriculture is related very closely to the degree and the character of the
podsol forming process. The development of the forests is mainly con-
ditioned by the depth of the local rock level ; with a rock depth of 30-
50 cm. the forest development is still satisfactory, but with a depth of
5-I5 cm, it is very poor. In such cases the roots of pines do not grow
to any depth, but develop horizontally. The mother rock contains about
0.4-0.6 % CaCO, and has a thickness of about 1 cm.

It is not probable that these soils will improve without liming, as
the CaO content of the sand and of the subseil, soluble in hot 10 9 hy-
drochloric acid, is barely 0.01-0.05 %,. Ewen the soils under forests of
the first class are strongly “ podsoled. "' The author is of opinion that
a slight diminution in the acidity of the soils would have a very beneficial
effect on the pines. The solution of this question in practice is of great
difficulty, since account has to be taken of the presence in the soil of
various organic substances and of the changes undergone by them, as
they and their changes influence profondly the acidity of the soil. Prob-
ably good results could be obtained by the application of small quanti-
ties of CaCO,, in any case by smaller quantities than those used in Jut-
land for the heath soils (60,000 kgs. CaCO, per hectare). The author re-
commends spring lime as the most suitable liming material for forests
soils, and striated clay, on account of its large K.O content, for agricul-
tural soils, L. FREY.

Nomenclature and Classification.

The Division of Bavaria into Economic Units on the Basis of its Geol-
ogical and Seil-scientific Conditions.

Nmkras, H. and Porr, H. Die Einterlung Bayern in Wirtschaftsgebicte
auf Grund der geologisch-bodenkundlichen Verhiltnisse. Zeitschrift des
Bayerischen statistischen Landssamies. Nos. 3 and 4, 1024,

_ The authors have divided Bavaria, from a geo ogical point of view,
nto 33 economic units and these are subdivided into 434 seed-sowing

S
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units. From tables it can be seen how many districts fall into every
one of the units, what the average climatic conditions are for each unit
and what the current conditions for cultivation in each unit are. Fin-
ally they determine for each unit the average crop for five vears in the
case of the more important varieties. Of primary importance for the
work were, the soil map of Bavaria prepared by H, NigLas and published
by the Zeitschrift des Bayerischen Siatistische Landesamies, and the atlas:
" Bayverns Bodenberwilschaftung wnler Beriicksichligung der geologischen und
klimatischen Verhdlfnisse”, prepared by the same anthor and published
in 1917 by the ** Statistisches Landesamt "', NIKLAS.

The Districts of the Department of the Isére,

Rov, H, The district round Grenoble, pp. 3501-520, Grenoble, 1gz5.

I. The alpine district of the Haut-Dauphiné.
The crystalline and Liass beds of Oisans and Valbonais carry fertile
pastures. Only rye and potatoes are grown at altitudes above 1000
metres,

The districts of Beaumont, Matevsine and
triédves are formed of Liass-schists and carboniferous strata, cov-
ered more or less by glaciers, but the marl soils are suitable for the cul-
tivation of cereals and fodder. Oats, tares and fodder grasses are
especially grown. The extensive, bare plains are occupied by sheep.

The Lower Alps of Villars de Lans and of
Grande Chartreuse are composed mainly of calcareous rocks
and carry pastures up to an altitude of 10DO-1200 metres.

Grésivaudan. A fertile valley of the Isére, is like a well-
watered garden.

II. The Quter-Alpine district or Bas-Dauphiné,

The height declines from 500 to 200 metres from the Alps in the di-
rection of the Rhine

The Crémiére at an altitude of 250-400 metres, is a Jurassic
calcareous, glacial plateau ; polycalture is being practised.

The Lyon plain with its fluvio-glacial ferruginous loams
carries only extensive crops.

The cold siliceous, and heavy clay soils at an altitade of 500 metres,
are muddy in winter and very dry in the summer and form the animal
breeding and forestry districts,

The plateaun of Chambarans, from 600 to 700 metres in
altitude : is not agricultural, but carries forests and is a breeding district
especially of goats and oxen.

The plains of Bié¢vreand of Valloise, a dry ravine
of fine yellow-coloured sandy-clay soil contains enclosing rounded peb-
bles of the Rhine Alps. Except in the valleys, the yield of wheat and
of stock is low, but the quality is exceptionally high,

The marshes of Bourgoin, rich in humus, are partly
drained, and grow poplars and industrial crops.
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The Balmes are the hills dominating the Rhéne and bear Liass
and glacial soils and is a fruit growing and dairy district.

The Roussillon terrace, has the same character and is
a vine and peach growing district.

The Rhéne sands are occupied by market gardening om
account of the very rich soil and the climate altitude 140 metres. The
chief crops are of vines, peaches and apricots. ’

La Voyeraine extends on a fluvio-glacial terrace at a height
of 6o-70 metres above the Isére. The sandy scils are used particularly
for the growing of nuts for export to the United States

On the Isére the same phenomenon is observed as in many other
places, a falling off in the area of arable land and an increasing area given
over to pasture, in the humid climate, especially on clay, and sandy clay
soils.

The best potatoes are grown in the Alps in Tridves, Valbonnais and
Disans. The slopes exposed to the north as well as the cold soils of
a schistose origin are stated to give better seed than the warm soils, such
as those of a sandy nature PIERRE LARUE.
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General Notices.

Murgoci. — On March 5, 1925, Rumania lost her most renowned geologist
and agrogeclogist, by the sudden death of Prof. G. Murcoct, who by his
varied and important research work and original ideas placed himself in the
front rank of the leaders of science.

GEORGE MUNTEAN MURGOCT was born in 1872 at Braila. His secondary
education was received at Braila and Bucharest at which latter place he also
attended the University. Originally be studied Mathematics, Physics and
Chemisiry, and then turned exclusively to the study of the natural sciences.
After the completion of his University career he went to Vienna and Munich
where, under G. TscueERyAg, I, Brckr I, V. Grore and E. WEINSCHENKE he
devoted himseli principally to the study of petrography, and in 18g9 at
Munich gained” the doctorate, with “ magna cum laude . Returning to
Rumania he joined the Rumanian Geological Institute as a geologist and made
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a detailed geological map of the south-eastern Carpathians. His love of the
mountains excelled even his scientific enthusiasm for the study of geology, but his
great interest in 501l problems led to his very successful agrogeological studies.
In 1905 the Rumanian Geologieal Institute established an agrogeological
section of which he was Director. In 1009 he was appointed Professor of
Mineralogy, Petrography and Geology at the Technical High-School of
Bucharest,

Agrogeology is a science which can be studied with success only if the
specialist has the opportunity to travel extensively, so as to be able to know
and study on the spot, soil conditions and relations under the most varying
climatic conditions. Even at the present time we do not yet possess such
a description of the different soil types as would enable us to study regional
soil science from books, MURGoCT satisfied these demands to the fullest
extent and there are very few scientists who can possibly undertake so
many journeys for study. As a student Le ftravelled over a part of
Germany and in the next year wisited France and England, In 1go4
in London, he married Dir. AcKES KELLY, a highly educated lady with whom
he had worked under Prof. WEINsCHENK. He leaves two children, a daughter
Helene, who is studying medicine, and a son Bapvu, who a short time ago
gained a prize at Cambridge. After marriage he travelled across the United
States, and worked under Prof. A, C Lawsow and Prof. E. W, HILGARD at
the Universities of Leland and Berkeley., In the various countries of Europe,
he studied and learned the different methods of mapping in use. However,
Lis repeated travels for the purpose of study, to Hungary and Russia, had a
decisive influence on his soil-mapping methods, and made hin an adberent
of the Russian school. The soil survey map of Bumania which be submit-
ted to tie 1st International Agrogeological Congressin 1000 was constructed
on general natural-seience lines. On it the different soil-types are grouped in
zones, which form an uninterrupted continuation of the different Russian
soil zones.

The journeys undertaken by us together in 1907 and 1908 in  south
Russia and Rumania led to the calling together of the first International Agro-
geological Congress at Budapest. Murcoct was one of the four whose efforts
brought about the holding of agrogeological congresses (1).

At the znd International Agrogeolopical Congress at Stockolm the
Internationalen Mitteilungen ffir Bodenkunde were founded and he was chosen as
one of the editors, which honorary position he occupied until the jonrnal ceased
to appear. After the war he was one of the first who belped to reestablish

the broken relations between the scientists of the different countries, and his
efforts brought about the re-establishment of the Imternational Congress.

At the 3rd International Congress he was elected president of the
5th International Commission for Soil Mapping, and devoted himself to this
honorary office with great enthusiasm and was the author of the famous
" Memoirves de la Cavlographie di sol .

{z) The letter for the assembling of an Internationa] Agrogeological Congress wns
signed by J. Nasmoonion, Odessa, G, Muorcoc:, Bucharest, O, Tremrz, J. Trko, Buda-
pest, Direclor I, V, LoGey, at the Congress which took place at Budapesi,
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Although already ill he devoted all his strength and energy to the edition
of the * Memoires "' and continued this work even during his illness,

He planned several volumes of the ** Memoires " in which he intended
to deal with all the different types of soil and descripion current in the
different countries, but succeeded in publishing only one volume, so that the
work was left unfinished. However, cven this one volume is of lasting value
as an example for future similar work. We also owe to him the first carefully
worked out scientific soil nomenclature, which will serve as a basis for future
developments,

The 4th International Soil-science Congress decided on the making of a
soil-survey map of the whole world. For that purpose a small executive
committee was formed of which he was elected Director. And again he put
all his energy into the work, hoping to have the work finished before the next
Congress. He prepared a sample map as an example. He did not spare his
health and his illness was no hindrance 1o his strenuons work,

In his life, work follows work, with only short intervals for rest and even
these were taken only from necessity.,  However, fate prevented the completion
of his great work and early death overtook him in the fullness of his restless
activity, His tireless efiorts found recognition in his election to membership
of numerons scientific societies, among others to the French Academy of Science
of Paris. His was one of the best kmown figures at all the international
geological and agrogeological conferences, and owing to his knowledge of
languages te always took a prominent part, his opinion in many cases
being decisive. Also at the last Soil-Science Congress at Rome, in 1924,
he, as Chairman, although in pain, led the discussions. We all known how,
owing to his co-operation and to his able chairmanship, that Congress concluded
with such valuable resnlts.

It will be difficult to replace this dear colleague whose restless activity
exerted such a profound influence on our seience and which won him the respect
of all who could appreciate it.

He will never be forgotten by those who knew him and his work will
have a lasting value. PETER TREITZ.

Prof. Ramann, President of the Soil Science Research Institute, died at
Munich on the 1oth of January 1926, An obituary notice will be published
in the next number of this Review.

Communication of the Executive Committee. — As appears from
the list of members published in this number the membership is now 671.
This obviously involves a heavy claim on the time of the General Secretary,
who is also the Treasurer. I wish therefore {o repeat my appeal to members
for their collaboration, Members can effectually lighten my work if they
will reply at once to my enguiries whether made by letter or circular, and
especially if they will send annual subseriptions without delay and, if possible
in Dutch florins. enclosing the entrance fee if payable. Remittances should
be sent by Post Office, Order or by payment to the ' Geldersche Credit
Vereeniging ', Gromingen (Holland), on account of the International Society
of Soil Science.
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But as I already suggested in the previous number (Vol. IIT, No. 3,
p. 759), it is absolutely necessary that part of my work be undertaken by
the National Sections. I therefore desire to urge members once more to
found National Sections and to report to me the composition of the executive
committees. My idea is that the secretaries (or the treasurers) ot these Na-
tional Sections should in future assist me by being responsible for receiving
new applications for membership, payment of annual subscriptions, the
change of addresses, etc,, reporting to me on these points and sending me the
annnal subscriptions in a single account.

Moreover I should like to remind the members that :

{1} The annual subscription for 1926 has been fixed at 6.50 Duteh
floring (10 Dutch florins = about 4 Dollars),

(2) The entrance fee for new members amounts to z.50 Dutch floring
( = 1 American Dollar),

Members are requested to send the annual subeription for 1926 before 1
Apnil 1926, with the entrance fee payable.

(3) New members for 1926 who wish to obtain the four numbers of
the first volume (1gz5) of our Jourmal, must apply to Dr. Borghesani,
International Imstitute of Agriculture, Villa Umberto I, Rome,

{4) In this number, the list of members has been inserted. Kindly
inform me in fypescripi of any errors,

(6) The Journal appears in 5 languages ; members are asked to inform
me, if necessary, in which of these 5 languages they desire to receive the
Journal,

(6) In Veol. IIT, No. 2, the rules of the Society were given. Reprints
may be obtained or application to myself.

(7} Members intending to join one or several commissions, are request-
ed to apply at once to the chairmen of the respective commissions. As te
the composition of these commissions, see Vol. III No. 2 (April-June 1g25).

(8) Members who wish to receive the Proceedings of the Fourth In-
ternational Soil Science Conference (Rome, May 1g9z24) at the reduced price
of 6 American Dollars in accordance with the new armngements for 1026,
are asked to let me know, without, however, sending the money. The sums
already sent by a considerable number of members have been forwarded to
the International Institute of Agriculture, Villa Umberto I, Rome (Italy).

(o) Finally, T must ask members to be so good as to write in Ger-
man, English, French or Dutch. I regret that I am not acquainted with
Ttalian and Spanish.

A communication has just reached me from the President Dr, J. G.
Lipman, to the effect that, the Organising Committee for the first In-
ternational Soil Science Congress has resolved that this Congress shall be
held at Washington at the beginning of June 1g27. Further details will be
in future communicated by the American Organising Committee.

Groningen, December 1925,

Dr. . J. HissINE,

Acting Firgl President
and (General Secrelary,

Biblic

1
Biblic

¥
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IV International Soil Science Conference, Rome. — The Organ-
isation Commitiee met, with Prof. G. de Angelis d'Ossat in the chair, on
30 December in Rome, to discuss the subject of the publication of the
“ Proceedings . The first volume will be issued shortly by the International
Institute of Agriculture, which has undertaken the publication ; the other two
volumes will follow. The Committee fully recognise and appreciate the in-
terest shown by the President, the General Secretary, Count R. Perotti and the
active co-operation of the Bureaun of Agricnltural Science of the International
Institute of Agriculture, as regards the publication of these ' Proceedings .

List of Members of the International Society of Soil Science.
(Dated 1 Janmary, Igz26).

The countries are armanged in the French alphabetical order; the addresses are as
far ns possible quoted in the original Lmguage. The Colonies follow in cach case
immediately after the mother couniry. Under the separate countries, Hbraries are
shown first, then institutions, societics, cte., and last of all, oames of individuals; each
of these groups is armanged alphabetically.

Grermany.

Biblicthek der Landwirtschaftlichen Hochschule, Invalidenstrasse 42. Ber-
lin, N, 4.

Biblicthek der Landwirtschaftlichen Institute der Universitit, Ludwig
Wuchererstr. 2. Halle afSaale.

Bibliothek der Technischen Hochschule, Minchen.

Bibliothek der Universitéit. Universititsstr. 25. Marburg aflLahn.

Bibliothek des Deutschen EKalisyndikates, G. m. b. H. Dessauersirasse 28-20,
Berlin, 5 W.

Biicherei der Biologischen Reichsanstalt fiir Land- und Forstwirtschaft,
Berlin. Dahlem, &

Biicherei der Forstlichen Hochschule, Tharandt. (Freistaat Sachsen).

Staats- und Universitits-Bibliothek, Breslau,

Universitatsbibliothek. Kiel.

Universititsbibliothek. Beethovenstrasse, 6. Leipzig.

Universititshibliothel:, Miinchen.

Agrikulturchemisches Institut der Hochischule fitir Landwirtschaft und Brauerei
(Direktor : Prof. Dr. H. Niktas), Weihenstephan bei Minchen.

Agrik. Chem. Eontrollstation. Karlsirasse 10. Halle (Saale).

Agrikulturchemische Versuchsstation- der Landwirtschaftskammer fiir die
Prov. Schleswig-Holstein, (Vorsteher: Dr. Sieden). Eronshagener
Weg 3, Kiel,

Badische Geologische Landesanstalt. Eisenbahnstr. 62a, Freiburg i
Baden,

Bayerische Biologische Versuchsanstalt fiir Fischerei, Veteriniirstrasse 6,
Minchen,

Deutsches Kalysindikat G, m. b, H. (Agrikultur-Abteilung). Dessauerstrasse
28-2z9. Berlin, 5 W. 11.
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Geologische Landesuntersuchung des Bayer. Oberbergamtes. Miinchen.

Geologisches palacontologisches Imstitut der Universitit. Talstrasse 35. IIT,
Leipzig.

Hessische Geologische Landesanstalt. Darmstadt.

Institut fiir Geologie der Landwirtschaftlichen Hochschule. Inwvalidenstrasse
42, Berlin, N.g4.

Kulturtechnisches Institut der Universitit., Tragh., Kirchenstr. 74. K &-
nigsberg i. Pr.

Landwirtschaftliche Hochschule, Meckenbeimer Allee 102. Bonn-Pop-
pelsdorf.

Landwirtschaftliche Versuchsstation. Hornerweg 1o4. Hamburg, Hom,

Landwirtschaftliche Versuchsstation Limburgerhof der Badischen Anilin- und
Soda Fabrik, Mutterstadt II. (Rbeinpfalz).

Mineralogisch-Geologisches Institut der Technischen Hochschule, Neptun-
strasse 14. Dangzig-Langfuhr,

Prenssische Geologische Landesanstalt, Invalidenstrasse 44. Berlin, N, 4,

Preussische Moor - Versuchsstation. Neustadiswall Bremen,

Sdchsisches Geologisches Landesamt, Talstrasse 35. Leipzig,

Staatliche Landwirtschaftliche Versuchsanstalt, (Direktor: Prof. Dr. Neu-
BAUER). Stiibel-Allee 2. Dresden, A,

Stickstofi-Syndikat G, m. b, H. Neunstidilische Eirchenstrasse,. Berlin,
N.W. 7.

Untersuchungsamt der Landw, Kammer in Kénigsberg i. Pr, Kdnigs-
berg.

ALBERT, Prof. Dr. R. Forstakademie. Brummstr. 10. Eberswalde

Brawck, Prof. Dr. Agrikulturchemisches Institut. Nikolausburgerweg 7.
Gaottingen,

BOam, Prof. Dr, A, Enzianstrasse 1. Berlin, Lichterfelde,

Birow, Dr. Kurt von. Preussische Geologische Landesanstalt, Invaliden-
strasse 14. Berlin.

BuwcErr, Dr. I. Oberférster. Kaiser-Friedrich-Ring 82, Wiesbaden.

Dexsca, Prof. Dr. Alfred. Direktor des Institutes fiir Bodenkunde und
Pllanzepernihrung der Preuss. Landwirtschaftlichen Versuchs- und For-
schungsanstalten, Theaterstrasse 25. Landsberg a. W.

EHRENBERG, Prof. Dr, Paul. Hansastrasse z4. Breslau.

Fausgr, Oberbaurat Otto. (Ministerium des Innern.). Sporerstrasse s.
Stuttgart,

FiscuEwr, Dr. Hermann., Herzogstrasse 58 IIT. Miinchen.

(GawsseN, Prof. Dr, R. Konigsallee . B erlin - Griinewald,

GEHRING, Dr. A. Landw. Versuchsstation. Braunschweig.

GORBING, Johannes. Dipl. Nahrungsmittelchemiker, Laboratorium fiir
Bodenkunde und Planzenernibhrung, Borsteler-Chaussée 128, I. Ham-
burg, Grosshorstel.

Girz, Dr. R, Diplomierter Landwirt, Jagowstrasse 1o, B e rlin - Griinewald.

HALLER, Chemiker Dr, Hans, (Geologische Landesanstalt). Invalidenstrasse
44. Berlin, N, 4.

Hirren, Dr. Fritz. (Geologe). Talstrasse 35. Leipzig.
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Harrassowirz, Prof. Dr. Hermann, O. Prof, der Geologie und Paleontologie,
Direktor des geologischen Instituts der Universitit Giessen. Ludwig-
strasse 23. Giessen.

HeLpic, Prof. Dr, M. Freiburg (Breisgau),

HELIMERS, Dr. Hans. (Institut fiir Geologie). Invalidenstrasse 42, Ber-
Fin, N, 4.

HomExNsSTEIN, Dr, Viktor, Neustidtische Kirchstrasseg, Berlin, N, W. 7,

Erauss, Dr. G. Privatdozent der Bodenkunde an der Universitit Miinchen,
Amalienstrasse 520, Miinchen.

ErticEr, Prof. Dr. h. ¢, E. Geheimer Regierungsrat, Alleestrasse 1. Hanm -
nover,

Kumse, F, Technische Hochschule, Geologisches Institut. Danzig Lang-
fuhr.

Lawc, Prof. Dr. Richard. Universititsprofessor. Wilhelmstrasse 7. Halle
a. d. Saale.

LemvERMANN, Prof. Dr. O. Direktor des Institutes fiir Agrikulturchemie und
Bakteriologie der Landwirtschaftlichen Hochschule, Albrecht - Thaer-
weg 1. Berlin, Dahlen,

Macn, Prof. Dr. F. Landwirtschaftliche Versuchsanstalt, Post Gritzingen
i. B. Augustenburg.

MeEvVER, Dr. Diedrich, Direktor der Landw. Chem. Untersuchungsanstalten
der Landwirtschaftskammer Schlesien. Matthiasplatz 6. Breslau.

MrrscHERLICH, Prof. Dr. E. A. PAanzenban-Institut der Universitdt. Trag-
heimer Kirchenstrasse 83. Kénigsberg i. Pr.

MiwicHSDORFER, Dr, I, Landesgecloge. Ludwigstrasse 14. Miinchen,

NELLzENBRECHER, Dr. B. Rudmannstrasse 16. Salzwedel.

PrEwrER, Prof. Dr. H. Geologische Landesanstalt, Invalidenstrasse 44.
Berlin, N. 4.

PucHNER, Prof. Dr. H. Landwirtschatliche Hochschule, Weihenstephan
bei Miinchken,

Ramaww, Prof. Dr. E. Amalienstrasse 52, Miinchen.

Remrmwe, Dr. rer, nat, Karl, Regierungsrat, Vorstand der Bodenkundlichen
Abteilong der Wiirttembergischen Forstlichen Versuchsanstalt, Armin-
strasse 6, Stuttgart.

SCHNARRENBERGER, Dr. Carl. Landesgeologe. Badische Geologische Lan-
desanstalt, FEisenbahnstr. 62 a. Freiburg i. Baden.

ScavcHT, Prof. Dr. F. Gilntzelstrasse 59. Berlin. Wilmersdorf.

STREMME, Prof. Dr. H. Mineralogisch-Geologisches Institut der Technischen
Hochschule. Neptunstrasse 14. Danzig, Langfuhr.

Trfwen, Chemiker Dir. M. Geologische Landesanstalt, Invalidenstrasse 44,
Berlin, M. 4.

UrescHER, Chemiker Dr. K. Hasenmarkt 23. Spandaun bei Berlin,

VaceLER, Dr. Pflanzenzuchistation der Landwirtschaftskammer filr die
Provinz Ostpreussen. R amten, Ostpreussen.

VATER, Prof. Dr. Dr. h, ¢, H. Geh, Forstrat. Tharandt.

WikssmanN, Dr. Hans, Privatdozent. Woerfistrasse 18, Berlin =L
W. 5z,

7 — Ped. ingl
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WoreF, Prof. Dr. W. Abt. Direktor Geologische Landesanstalt. Invaliden-
strasse, 44. Berlin, N. 4.

ZUNKER, Prof, Dr. Ing. F. Direktor des Kulturchemischen Institutes. Han-
sastrasse 25. Breslau, 116,

Ausiria,

Bodenkundliches Laboratorium des Landes-Meliorationsamtes, Vertreter
Dr. Ing. Bernhard RamsavER, Landespedologe. Miillnethauptstrasse 54.
Salzburg.

LEININGEN - WESTERBERG, Dir. Will, Graf zu. Lehrkanzel fiir forstliche Boden-
kunde und forstliche chemische Technologie an der Hochschule fiir Boden-
kultur. Hochschulstrasse 17. Wien, XVIII.

81wy, Prof. Dr. J. Hihere Forstlehranstalt, Bruck a. d. Mur.

Tiit, Prof. Dr. Alfred, ILehrkanzel fiir landwirtschaftliche Bodenkunde an
der Hochschule fiir Bodenkultur. Piaristengasse 62. Wien.

Belgium.

Comptoir Belge du Sulfate d'ammoniaque. Société Anonyme, Rue Berckmans
8, Bruxelles,

SmoErs, W. Staatslandbouwkundige, Poperinghe. West-Viaanderen,

Svs, Maurice, Staatslandbouwkundige, Dixmuiden. West - Viganderen.

Cuba,

AwnpeErsoN, E, L. Cuban Sugar Club. Apartado 1973. Habana.

ForTux, Ir. Gonzalo M. Ingeniero Agrémomo, Director Estacién Experimental
Agrondmico de Cuba, Santiago de las Vegas.

RAPALJE, E. H. Manager, American Agricultural Chemical Company. 553 Banco
Nacional de Cuba. Habana.

TaursToN, F. R, Manager, Central * Oriente . Oriente,

WALKER, E. 8. Superintendent of Agriculture. Central Preston. Preston,
Province of Oriente,

Zrrr, J. R, Finca " El Conde” Hershey, Province Habana,

Denmark.

Den Kgl. Veterinaer - og Landbohajskoles. Bibliothek. Biilowsvej 13. K@ be n-
hanv, V.

Afdeling for Landbrugets Flantedyrkning. Den Egl. Veterinaer - og Landbo-
hejskoles. (Director: Prof. K. A. BONDORFF og Prof. E. LINHARD,
Rolighedsvej 23. Kegbenhavn,

Danmarks Geologiske Undersggelse, (Director : Victor MADSEY), Gammel-
ment 14. KEebenhavn, K

Den Kgl, Veterinaer - og - Landbohejskoles, plantefysiologiske Laboratorium,
(Director : Professor Dr. H. WEIS), EKobenhawn, V.

PHEE oY
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Det danske Hedeselskab. Viborg.

Det Egl. danske Landhusholdningsselskab. Vestre Boulevard 34. Ko .
benhavn, B,

Ladel und Landbrugsskoles Kemiske Laboratorium, Brerup.

Landbrugsraadet. Vestre Boulevard 4. Kebenhavn, B.

Statens Forsegsstation i (Director: C. IVERSEN)., Askov, pr. Vejen.

Statens forstlige Forsegsvaesen. (Director: Prof. Dr. A, OPPERMANN),
Springforbi, ved Kebenhavn.

Statens Havebrugs - Forsegsstation. (Director: N. EspJERG). Blang-
sted, pr. Odense.

Statens Marskforseg, (Director: C. J. CamisTENsEN). Ribe.

Statens Planteavls Laboratorium, (Director: CHRISTENSER, Dr. H.C) Lynghy.

Statens Plantepatologiske Forseg., (Director Prof, Dr. C. FERDINANDSER),
Lyngby.

Brryawm, Prof. Dr. E, Dircktor des chemischen Laboratorinms der Universi-
tit. Kebenhavn.

Luxp, cand. polyt. Augusta Landbohgjskolen. Biilowsvej 13. Keben-
havn, V.

Orsgw, Dr. Phil. Carsten, Carlsberg Laboratorinm. Kebenhawvn,
Valby.

Rorpay, Prof. Dr. K. Landbohejskoles. Biilowsvej 13. Kebenhawvn, V,

Egypt.

ABDEL-VARID Faumv, Effendi. Inspecteur au Ministére Egyptien de 1'A-
griculture. Le Caire.

MossErr, Victor M. Président de I'Institut dEgypte. 25, Rue Cheik Aboul-
el-Sebaa, Lie Caire.

Shain.

Estacién Agrondmica - Instituto Agricola de Alfonso XTI, Director Ing. Gui-
Hermo QUINTANILLA, La Moncloa, Madrid.

ALCARAZ, Exemo Sr. D. Enrique. Ingeniero Agréonomo - Profesor de la Es-
cuela de Ingenieros Agronomos. Juan de Mena 15, pral, A, Madrid.

ARcUELLES, Sr. D. Ernesto de Canedo. Ingeniero de Montes ¥ Gedgrafo.
Director de la Biblioteca del Instituto Geogrifico. Villanueva, 43. Ma -
drid.

Bupao y Sgvirra Ing, Francisco, Délégué de I'Espagne dans 1'Institut In-
ternational d'Agriculture, Villa Umberto I. Roma (10).

Darpa de Torrg, Sr. D. Adolfo Ingeniero de Montes. De la Seceién de Montes
del Ministerio de Fomento, San Bartolomé 6. Madrid.

H. del ViLLAR, Sr. D, Emilio, Lista 62, 37 der. Madrid.

ITURRALDE, Sr. D. Julidn. Ingeniero de Montes - Profesor de la Escucla de
Ingenieros de Montes, Arenal 8. Madrid.

Mircmra, Sr. D, Juan, Ingeniero Agrémomo - Profesor de la Escuela de
Ingenieros Agrémomos. La Moncloa. Madrid.
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Mufoz, Sr. D, Juan Diaz. Ingeniero Agrémomo - Profesor de la Escuela
de Ingenieros Agrémomos. Rodriguez San Pedro, 29. Madrid.
Sawnz, Sr. D. José Lillo, Ingeniero de Montes, Villanueva 43 pral, Madrid,

Esthonia.

Bodenkundliches und Agrikulturchemisches Eabinett, (Leiter : A. NoMMIK),
Vene uul. 28, Tartus.

United States,

Library of the Los Bafios College F. O. Los Ba fios, Philippines

Soil Improvement Committee of the National Fertilizer Association. Insurance
Building. Washington, D. C.

AgrE, Director H. P. Director Experiment Station of the Hawaiian Sugar
Planters Association. Honolulu, Hawaii.

ArprEcaT, W. A. College of Agricniture. Colum bia. Missouri.

Arrex, H, B. Experiment Station. New Brunswick. New Jersey.

Arpison, Dr, F. E. Fixed Nitrogen Research Laboratory, Department of A-
griculture, Washington, D. C.

Arrison, Robert V. ¢fg Cuban Sugar Club. Tropical Plant Research Founda-
tion Central Office, 1350 B Sireet, Southwest., Washington, D. C.

Arwav, F, J. University of Minnesota. St. Paul. Minnesota,

ANDERSON, Dr. M. 5. Bureau of Soils, United States Department of Agriculture.
Washington, D. C

Barpwmy, Mark., Bureau of Soils, United States Department of Agriculture,
Washington, D. C

Barwgs, E. E, Ohic State University Soil Department, Columbus, Ohio.

BARNETTE, B, M. Experiment Station. Gainesville. Florida,

BarrETY, Rollin H, Vermont State School of Agriculture, Randolph
Center. Vermont.

Bares, H. . Manager Manufacturing Department. P. 0. Box 1925. Atlanta.
Georgia.

Bavior, H, B. Sales Mapager. P, O. Box 1752. Atlanta., Georgia.

BRARER, T. V. Experiment Station, New-Brunswick. New Jersey.

Bruckwire, Charles, S. Browns Mills, New Jersey,

BENKETT, H. H. Burean of Soils, United States Department of Agriculture.
Washington, D. C

Brzzerr, J. A. College of Agriculture; Cornell University. Ithaca. New
York.

Bracewerr, C. P. 614, Rhodes Building. Atlanta. Georgia.

BLAaR, A. W. Experiment Station, New-Brunswick. New-Jermsey.

BrLiny, Philo K. Rocky Ford. Colorado.

EraDpFIELD, Richard. College of Agriculture. Diepartment of Soils, University
of Missouri. Columbia, Missouri,

BREWSTER Benjamin H, ITI. 25 South Calvert Street, Baltimore, Ma-
ryland.
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Erows, B, E. Bureau of Soils United States Department of Agriculture.
Washington, D. C,

Brown, P. E. Iowa State College. Ames. Jowa.

Bucksmany, H. 0. College of Agriculture. Cornell University. Ithaca,
New York,

Burcess, P. 5. University of Arizona, Tucson. Arizona,

BUTLER, Edward, jr. 2o South Ilelaware Avenue. Philadelphia. Penn-
svlvania.

BusaxeErr, T. M. Agriculture Experiment Station. Lafayette. Indiana,

CArrisTER, George J. Potash Importing Corporation of America, 81 Fulton
Street. New-York, City. )

CaRroLL, John S, Potash Importing Corporation of America, 81 Fulton Street.
New York, City.

CHAPMANY, J. E. Agricultural College. 1010 12th Avenue North, Fargo,
North Dakota,

Conp, Prof. Wm. B. Associate Professor of Geology and Soils. North Carolina
State College. Raleigh. North Carolina,

CoLE, John 3. Burean of Plant Industry, United States Department of Agri-
culture, Washington, D. C.

Corrwes, Gilbert H. Clemson College. South-Carcolina.

CONNER, 5. D. Agricultural Fxperiment Station, Lafayette. Indiana.

CoxpevY, Cuy W. Ohio State University. Columbus. Ohio,

Cox, H. R. Experiment Station. New-Brunswick. New-Yersey,

Davis, Dr. R, O, E. Bureau of Soils, United States Department of Agriculture,
Washington, I C

Dexrson, I. A, Burean of Soils, United States Department of Agriculture,
Washington, D, C.

Durgy, F. L. College of Agriculture. University of Missouri. Colum -
bia. Missouri.

ExGLE, Mr, E. B. University of Nebraska College of Agriculture. Lincoln.
Nebraska,

EmeERsor, Paul. Iowa State Collepe. Ames. Iowa.

Erpumaw, Lewis W. Iowa State College, Ames. Iowa.

FrRED, B B. University of Wisconsin, Madison. Wisconsin.

FreENcn, Albert. International Agrieultural Corporation. Room 3018, 61
Broadway. New-York, City.

Fry, W. H. Bureau of Soils, United States Department of Agriculture.
Washington, D.C.

Fupce, B. B. Experiment Station. New-Brunswick, New-Jersey,

GaRDNER, Willard. Utah Experiment Station. Logan. Utah,

GiLg, Philip L. Burean of Soils-United States Department of Agriculture,
Washington, D.C

GINSBURG, J. M. Experiment Station. New-Brunswick. New-Jersey.

GrappeEx Hurrow, Prof, J. State College. Brookings. South Dakota,

Graper, L. F. University of Wisconsin, Madison, Wisconsin.

Gravr, E. I. University of Wisconsin, Madison. Wisconsin.

GREAVES, J. B, Utah Agricultural Experiment Station. Logan. Utah.

7 % Pod. ingl.
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HARPER, J. N, Department of Crop Fertilization. g1o Citizens and Southern
Bank Building. Atlanta. Georgia.

HaskgLL, 5. B, Massachusetts Agricultural College. Amhbherst. Massa-
chusetts,

Haves, P. A, Burean of Soils, United States Department of Agriculture, Wa=
shington, D.C

Hearw, W. R. Burean of Soils. United States Department of Agriculture.
Washington, D.C.

HEUKELEKIAN, H, Experiment Station. New-Brunswick, New-Jersey.

HiseaRD, P. L. University of California. Berkeley. California,

Hoacranp, D, R. University of California. Berkeley. California.

HorumEs, Robert 5. Burean of Soils, United States Department of Agriculture,
Washington, D. C

HorrToN, H. E. Casco Mercantile Trost Company. Portland. DMaine,

JExNiNGs, D, 8. Utah Experiment Station. Logan. Utah.

Jorre, J. 5. Experiment Station. New-Brunswick. New-Jersey.

Joxes, C. D. Experiment Station. New-Brunswick. New-Jersey.

Joxes, J. 5., Oregon Experiment Station, Corwallis, Oregon.

Jorpax, H, V. State College. New-Mexico.

EARUNARER, P, D, ?

EELLEY, W. P, University of California. Berkelew. California,

Egzer, Alwin, Experiment Station. Fort Collins. Colorado,

Kravss, F. G., University of Hawaii. Honolulu, Hawaii,

KriEcE, Herbert I, Ohio State University. Columbus. Ohio,

Ervusgrorr, H, H. College of Agriculture, Columbia, Missouri.

Laraasm, Macy H. Burean of soils T. S. Dept. of Agricalture. Wa-
shington, D. C

MeLeEaw, H, C. Experiment Station. New-Brunswick., New-Jersey.

LeEr, H. B, Union Carbide and Carbon Research, Laboratories. 3o. East
42nd Street, New-¥Y¥ork, City,

LEE, Linwood L., Ine. Box 192, Moorestown. New-Jersey,

LeFEvRE, Henry E, Société Commerciale des Potasses d’Alsace, City 25
West 43rd. Street. New-York.

LEsH, F, R, University of Missouri, Columbia. Missouri.

Lirmaxw, J. G. Prof, Dr. Experiment Station. New-Brunswick. New-
Jersey.

DeLoacn, R, J. H. Armour Fertilizer Works. 2o9. West Jackson Boulevard
Chicago. Illinois,

Loxe, D. D, Director Agricultural Research and Service Department. P. O,
Box 1725, Atlanta. Georgia.

Lowry, R. B, Experiment Station. Knoxville. Tennessee.

Lvow, T. L. College of Agriculture. Cornell University. Ithaca. New-
York.

Marsut, Prof. C. F. Bureau of Scils. United States Department of Agricul-
ture, Washington, D.C,

MarrsoN, Dr. Sante E. Burean of Soils. United States Department of Agricul-
ture. Washington, D. C

McCALL, A. G. University of Maryland. College Park. Maryland.
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McCrumE, George M. Ohio State University. Soils Department. Colum-
bus. Ohio.

McDoweLL, H. C. Armour Fertilizer Works. 200 West Jackson Boulevard,
Chicago. Illinois,

McINTIRE, W. H. Experiment Station. Knoxville. Tennessee.
MEvIEN, P A. van der. Rutgers University,. New-Brunswick, New-
Jersey,

MEVER, A, H, University of Wisconsin, Madison. Wisconsin,
MicuEr, Panl. Eiowa, Colorado,

MmprLETON, Dr. Howard, Burean of Scils. United States Deparfment of
Agriculturee. Washington, D, C

Minrer, M. F. College of Agriculture. Columbia. Missouri.

Moogrs, C. A. Experiment Station. Knoxville., Tennessee,
MUsGrAVE, G. W. Experiment Station, New-Brunswick. New-
Jersey. x

MyEps, W. Lambert. 1128 Hurt Building, Atlanta. Georgia.
MyERs, William 8. 25 Madison Avenue. New York, City.

Nogr, 0. J. University of Wisconsin. Madison. Wisconsin.

OBER, Gustawvus, Jr. Ober Fertilizer Company. Baltimore, Maryland,
OrmsTEAD, Dr. L, B. Burean of Scils. United States Department of Agricul-
ture. Washington, D, C.

Orrox, Dir, W, A, Tropical Plant Research Foundation. 1350 B Street, 5. W,
Washington, D. C

Peagrsow, H. 5. Nitrate Agencies Company. 104 Pearl Street. New
York, City.

PexDrETON, Prof. Robert L. College of Agriculture, University of the Phi-
lippines. Los Bafios, Philippines,

Perrmys, Alfred T. College of Agriculture. Manhattan. Kansas.
Prerge, W. H. University of Wisconsin, Madison. Wisconsin,
Powers, W. L. Oregon Experiment Station. Corvallis. Oregon,
Prawge, E. J., American Cyanamid Company, si1, Fifth Avenue, New
York, City.

Prwce, A, I, Experiment Station, New-Brunswick, New-Jersey.
REED, E. P. Ohio State University,. Columbus. Ohio.

Rice, T. D. Bureau of Soils, United States Department of Agriculture. Wa -
ghington, D. C.

Ropemvs, W. R. Experiment Station. New-Brunswick. New-
Jersey,

Roserrsor, David W, Experiment Station. Fort-Collins. Colorado.
Ropmvsow, William O, Burean of Soils. United States Department of Agri-
culture, Washington, D. C

RuprecEr, R. W. Experiment Station. Gainesville. Florida,
Russgr, J, €. University of Nebraska. College of Agriculiure. Lin-
coln, Nebraska.

Sarrer, Robert M, Ohio State University, College of Agriculture. Colum-
bus. Ohio,

Savrsow, H, 0. Experiment Station, New-Brunswick. New-Jersey.
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ScHREMER, Oswald. Soil Fertility Investigations, Burean of Plant Industry,
United States Department of Agriculturee. Washington, D, C

SEAw, Prof. Chas. F. 3zo, Hilgard Hall, Berkeley. California.

Spaw, W. M. Esxperiment Station, Knoxville. Tennessee

SHIVE, J. W. Experiment Station. New-Brunswick. New-Jemsey.

SHorEY, R, C. Burean of Plant Industry. United States Department of
Agriculture. Washington, D, C

SopERT, Doroty. West 7th, Street g54. Plainfield. New-Jersev.

SEUDERNA, A, W. Rocky-Ford. Colorado.

Smariey, H. B, Soil Improvement Committee National Fertilizer Association,
616 Investiment Building. Washington, D. C

SaatH, A, M. University of Maryland, College Park. Maryland.

Sarta, R, S, Department of Agronemy, University of Illinois. Urbana.
Tllinois,

Sw1vDER, Robert Miflin, College of Agriculture, East-Lansing, Mi-
chigan.

SrracUE, H. B. Experiment Station. New-Brunswieck. New-JTersey.

Spurway, C. R. College of Agrienlture, Fast-Lansing. Michigan,

Srargey, R. L. University of Minnesota. Department of Bacteriologie.
Minneapolis, Minnesota,

SrepHENSON, B. E. Oregon Experiment Station, Corvallis. Oregon.

STEvENsoN, W. H. Iowa State College. Ames. Iowa,

STEwART, H, W. Universily of Wisconsin, Madison. Wisconsin,

Truos, F. University of Wisconsin, Madison., Wisconsin,

TUBRRENTINE, J. W. Burean of Soils, United States Department of Agriculture.
Washington, D. C,

Wagrsyaw, 5. E. Experiment Station. New-Brunswick. New-Jersey.

Warster, H. L. North Dakota Experiment Station, Agricultural College,
North-Dakota,

WarD, Justus C. Rocky Ford, Colorado.

WEem, W. W. Burean of Soils. United States Department of Agriculture,
Washington, D. C

WmTE, J. W. Pennsylvania State College, State-College. Penn-
sylvania,

WaHITING, A, L. University of Wisconsin., Madison. Wisconsin,

Wairson, A, R. University of Wisconsin., Madison. Wisconsin,

WHITTLE, C. A. 614 Rliodes Building. Atlanta. Georgia.

Wiawcko, A, T. Agricultural Experiment Statlon. Lafayette., In-
diana.

Wimiis, L. G. Experiment Station. Raleigh, North Carolina,

WiLsox, A, M. Department of Soils, University of Missouri, Columbia.

Missonri,

Wimsox, B. D. College of Agriculture, Cormell University. Ithaca.
New York.

Worrg, T. K. Virginia Agricultural Experiment Station, Blacksburg.
Virginia.

WricaT, W. H. University of Wisconsin. Madison, Wisconsin.
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Finfand.

Finska Mosskulturitreningen, (Finnischer Moorkulturverein). Helsinki.

Helsingin Yliopiston Naanviljelyskemiallinen laitos. (Praeses: Prof. Dr. J.
Varmart), Helsinki., Suoomi,

Maatalouskoelaitos, Maanviljelyskemian jafysikan osasto. (Landwirtschaft
liche Versuchsstation, Abteilung fiir Agrikulturchemie und Physik) Vor-
stand : J. VarMarr, Tikkurila,

Statens Markforskningsinstitut  (Staatliches  Bodenuntersuchungsinstitut),
Vorsteher : Dr. B, FROSTERUS. Boulevardsgatan 29, Helsinki.

AarToNer, Dr. V. T. Professor der Bodenwissenschaft an der Forstlichen
Versuchsanstalt Finnlands. Tunturilasksonk 17 B. Helsinki.
Suomi,

Aamxio, Dr. B, Staatliches Bodemumtersuchungsinstitut, Boulevardsgatan zo.
Helsinki.

AuEr, Dr. Vaint, Dozent. Fredrikinkatu 66 B, Helsinki. Suomi,

BRENKER, Widar, Geologiska Kommissionen I, Boulevardsgatan 29, Hel-
sinki.

FrostErus, Dr. Benj. Staatliches Bodenuntersuchungsinstitut, Boule-
vardsgatan 29. Helsinki.

Koxgong®, Dr. Pekka., Fredrikinkatu 66 B, Helsinki. Suomi.

SALmMiNEN, Phil. mag. Antti. Fredrkinkatu G4, A, II. Helsinki.

France.

ANDRE, Prof. Gustave. Professeur 4 1Tnstitut agronomique. Boulevard
Raspail 120. Paris (6).

Brioux, Ch, Directeur de la Station agromomique. Ruoe Blaise-Pascal 36.
Rounen. Seine Infér.

Cavevux, L. Professenr au Collége de France et 4 1'Institut national agrono-
mique. FPlace Denfert-Rochercau 6. Paris (14).

GRANVIGKE, Dr. Charles, Ingénieur agronome, Directeur de la Station agro-
nomique régionale du Dyon. 14, Avenue Victor Hugo, L yon (Cote-
d'Or).

WiNoGRADSEY, Prof. Dir, S. Imstitut Pasteur, Brie-Comte-Fobert, Seine-
et-Marne,

Irigh Free Stale,
Harnissy, Dr, I, Geological Survey Office. Humestreet 14 Dublin.

Greal Britain.

Library of the Rothamsted Experimental Station. Harpenden.

Library of the School of Agriculture, Cambridge.

Library of the West of Scotland Agricultural College. 6 Elythswood Square,
Glasgow,

Boswerr, Prof. P. G, J. Department of Geology., The University, Liver-
pool,
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Craree, G. R. School of Rural Economy. TUniversity of Oxford. Oxford.

CoMmBER, Prof. N. M. Agricultural Department, The University. Leeds,

Cowig, G, A, Potash Syndicate, 39, Victoria Street, Westminster. London,
5 W.I

CrawriELD, H. T. Midland Agricultural and Dairy College. Sutton
Bonington. Loughborough.

CrOwWTHER, E. M. PRothamsted Experimental Station. Harpenden.
Herts,

CurreEr, D. W. Rothamsted Experimental Station. Harpenden.
Herts,

Davigs, W. Morley. Harper Adams Agricultural College. Newport.
Salop.

DravoNm, T, 5. School of Agricalture, Cambridge.

Erris, J. €. B. School of Rural Economy., University of Oxford. Ox-
ford.

Facaw, T. W. Agricultural Buildings. University College of Wales, A -

berystwyth.

GANGULEE, Prof. N. Rothamsted Experimental Station. Harpeanden.
Herts.

Haxtgy, Dr. J. A, Agrienltural Advisory Office. 22, Berkeley Sgunare.
Bristol.

HENDRICK, Prof. J. Marischal College. Aberdeen.
Hopson, R. P. FRothamsted ZExperimental Station. Harpenden.

Herts,

Jowes, H. I. Advisory Chemist. Department of Agriculture. The Univer-
gsity. Leeds.

Exgr, Dr. B. A, FRothamsted Experimental Station. Harpenden.
Herts.

Leap, C. 5. School of Agriculture. Cambridge.

Liwe, A. W. Agrienltural Advisory Office. 2z, Berkeley Square, Bristol,

MuxE, G. The University. Department of Agriculture, Leeds.

Morisow, C. G. T. School of Rural Economy., University of Oxford. Ox-
ford.

NewrLanps, . Marischal College, Aberdeen.

Oce, W. G. Soil Advisory Officer, Edinburgh and East of Scotland College
of Agriculture. 13, George Square. Edinburgh.

Pace, H. J. Rothamsted Experimental Station., Harpenden. Herts,

Porrarp, A. G. Chemical Department. Imperial College of Science and
Technology., London, S W. 7.

PriEsTiEY, B, W. School of Agriculture. Cambridge.

Pori, Dr. A, M. Rothamsted Experimental Station,, Harpenden.
Herts.

Roemson, G. W. University College of North-Wals Department of Agricul-
tural chemistry. Bangor,

Rysser, Sir E. J. Director Rothamsted Experimental Station. Harpen-
den. Herts

Samvr, 8. J. The University. Department od Agriculture, Leeds. H.

Sawpon, H. Rothamsted Experimental Station. Harpenden . Herts
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Scorr RoBErTs0N, G, Chemical Research Division Queen's University. Bel-
fast,

SEINNER, C. E. Rothamsted Experimental Station, Harpenden,
Herts,

TaorsToN, H. G. Rothamsted Experimental Station, Harpenden.
Herts,

Warzace, T. Apgrcultural and Horticultural Research Station. Bristel.
Long Ashton,

WiLriams, Rice. Department of Agriculiure University College of North
Wales. Bangor.

Winson, T. O. Harper Adams Agricultural College. Newpozrt., =alop.

India,

FowrLer, Dr. G. Consulting Chemist. Nasik. Bombay Presidency.

Howarnb, A, Institute of Plant Industry, Indore. Central India,

Tamvuare, V. A, Soil Physicist to the Govermment of Bombay. Dist.
Poona. Manjri Farm. Bombay.

West Tndies.

Library of the Imperial College of Tropical Agriculture, Trinidad.
Harpy, Prof. . Imperial College of Tropical Agriculture, Trinidad.

Sudan,

JosErH, Dr, A, F, Wellcome Tropical Research Laboratories, EKhartoum,

Auvstralia.

Library of the University of Adelaide. Glen Osmond. South Aun-
stralia.

Eex, H. W. Burean of Sugar Experiment Station. Agrieultural Department
Brisbane. Queensland.

PREScOT, Prof. J. A. Waite Agricultural Research Institute. University.
of Adelaide. Glen Osmond. South Australia,

Canada,

Library of the Dominion Chemist Central Experimental Farm, Otitawa.

Er1as, J. H. Manitoba Agricultural College,. Winnipeg,

Joses, D. H. Department of Bacteriology, Ontario Agricultural College.
Guelph, Ontario, ;

Locuneap, A. G. Dominion Bacteriologist. Central Experimental Farm.
Ottawa.

NEwrox, ], D. University of Alberta, Edmonton,

Wyarr, B, A. University of Alberta. Edmonton,
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New Zealand.
Rige, T. The Cawthron Institute, Nelson.

South Africa.

Division of Chemistry of the Department of Agriculture. Pretoria.
MALHERBE, B. A, Ph. D, I. de V. Professor voor Landbouwchemie de Univer-
siteit Stellenbosch, Stellenbosch,

Greece,

Ecole Supérieure Forestidre. Rue Michel Woda 26, Athénes.

Société Hellénique d'Agricnlture, Rue de 1'Université 53. Athénes.

GEORGALAS, Prof. Dr. Georges C. Directeur du Burean géologique de Greéce,
Ministére de 1'Economie Nationale, Rue Sepolion 156, Athénes.

Liarsmkas, Dr, Nik. Agrogéologue du Bureau géologique de Gréce, Ministére
de I'Economie nationale, Athénes.

MicEALOPOULOS, Dr. G. M. Themistokleons 4. Athénes.

PALIATSEAS, Pholios G. Director of the Central Agricultural Laboratory.
Athénes,

RENIERIS, Dr, Const. Rue Manis 6. Athénes.

Honduras,

Magistap, Oscar C. Tela Railroad Company. Tela,

Hungary.

Institut fiir Okonomische Geologie an der Universitiit, (Vorsteher: Prof.
Dr. L. v Lbczy) Esterhiizy u. 3. Budapest, WVIII.

Konigl. Ung. Geologische Reichsanstalt, Stefinia -Gt 14-16. Budapest,
VIIL.

Landes - Chemisches Institut. Kelety - Karoly -itca 24. Budapest, IL

BATLENEGGER, Prof. Dr. Robert. Prof, fiir Bodenkunde an der Eoén. ung.
hiéh, Lehranstsalt fiir Gartenbau, Dozent an der Universitit. Vérmezd-
ut 16. Budapest, I,

Dicenty, Dr. Desider. Direktor des K. ung. Ampeologischen Institutes.
Debrisi -1t 15. Budapest, L.

Dopy, Prof, Dr. Géza, Direktor des Agrochemischen Imstitutes der Volks-
wirtschaftlichen Fakultiit, Szerb-otca 21. Budapest, IV.

Gvorrry, Dr. Stephan. o. 6. Professor an der Universitit. Iskola-fitca 20.
Szeged, I

KrEVEBIG, Dr, Ing. Ludwig von. Ingenieurchemiker, Cserhatsurdny.
Nogradmegye.

Maros, Dr. Emerich. E. ung. Geologe Reichsanstalt. Stefdnia - at. 14-16
Budapest, VIIL

PEERT, Sigmund, Seminar Direktor. Damjanich @, 28-a I1. 1. Buda-
pest, VIL
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Saracz, Dr. Ladislins, K. ung. Adjunkt am K. ung. aAmpeologischen
Institute. Debrdd - 0t 15-17. Budapest, 1T

ScEerr, Ing. Emil, Ingenicurchemiker, Teclmische Hochschule, Chemisch,
Labor, d. geol. Lehrstuliles Milegyetem, Hptg, 52, Budapest 1,

's1cuoND, Prof, Dr, A, von, Techmische Hochschule, Milegyetem, Mezigaszd,
chem. techn. tanszék. Szent - Gelléritér, 4. Budapest, I

Tmgo, Dr. Emerich. K. ung. Chefgecloge und Oberbergrat, K. ung. Geolo-
gische Reichsanstalt, Stefdnia-nut. 1416, BEudapest, VIIL

TrErtz, Peter, K. ung. Agrocheigeologe und Oberbergrat, K. ung. Geologische
Reichsanstalt. Stefdnia-1f. 14-16. Budapest, VII.

ULicsyy, Kartl, K. ung, Inspektor am K. ung. Ampeoclogischen Institute.
Debréi-dt. 15. Budapest, I

Vajpa, Ing. Edmund. Privatdozent an der Technischen Hochschule, Bim-
bo-ntea 6-a,. Budapest, IL '

ViTin, Anton. Hérer an der Technischen Hochschule, Nyal-ftea 11 Bu -
dapest, II

ftaly,

Direzione Generale dell’Agnicoltura. Direttore Generale Prof. Gr. Ufi. A. Brizr.
Via Venti Settembre 18, Roma .

. Istituto Superiore Agrario, Gabinetto di Geologia. Direttore: FProf. Dr.
G, DB ANGELIS D'OssaT, Perugia,

Unione delle Cattedre ambulanti di Agricoltura Italiane, Direttore Generale
Prof, Enrico FILExI, Piazza Montecitorio 115, Roma.

AvarTaxeo, Prof. Romualdo. Via Lucullo 3. Roma.

BorcHESANT, Dr. G. A. R, Chef du Service scientifique agricole. Institut Inter-
national d'Agriculture. Villa Umberto I. Roma (10).

Cavna, Prof, Adolfo. R. Istituto Tecnico, Asti.

CrEMA, Ing. Dr. Camillo. Geclogo Capo. R. Ufficio Geologico, Via Santa Su-
sinma 13, Roma.

DE AxciEris p'Ossar, Prof. G. De. Via Calatafimi 21, Roma (z1).

DE Cinris, Prof. Emanuele. B, Istituto Superiore Agrario. Portieci (Na-
poli).

Del Pero ParDI, Ing. Giulio, Piazza Mattei 10, Roma.

GlorDANO, Prof. Federigo. Direttore dell Tstituto di Meccanica Agraria, Piazza
Cavour 4. Milano.

Grovaxwoxi, Ing. Ernesto. Via Torino 135. Roma,

MuxeEraTI, Prof. Ottavio. Direttore della R, Staxione di Bieticoltura. R o -
vigo.

NEPPI, Prof, Carlo. Direttore della Cattedra Ambulante di Agricoltura. Fer -
TATA.

Paxtanrrrl, Prof. Enrico. Direttore della Stazione sperimentale di Arido -
coltura. Bari.

Perorrr, Prof. Dr. Conte B, R, Stazione di Patologia Vegetale, Via Santa
Susanna 13, Roma,

PEYRONEL, Prof. Beniamino. Vice Direttore della R, Stazione di Patologia Ve-
getale. Via Santa Susanna 13, Roma,
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Prvorinl, Prof, Domenico, Direttore della Cattedra Ambulante di Agricoltura,
Mahcerata,

PrATOLONGO, Prof. Ugo. R. Istituto Superiore Agrario, Laboratorio di indu-
stric agrarie, Milano,

RAERI, Dr, Luigi. Delegazione per la Propaganda del Nitrato di Soda,
Via Venti Settembre 58, Roma.

Raosst, Dr. Prof. Giacomo, R, Istituto di Batteriologia Agraria. Portici
{WNapoli),

SaMARANI, Prof, Franco. Direttore della Stazione di Batteriologia Agraria.
Crema (Cremona),

ToprLER, Dr, Oscar, Agnano Pisano.

Japan,

ApacHt Dr., Agr. Masashi Imstitute of Agricultural chemistry, Hokkaido Im-
perial University. Sapporo,

Hupisg, Siza. The Eagoshima Imperial College of Agriculture. Kago-
shima,

Imar, Dr. M, Division of Soils, Imperial agric. Experimental Station. Nishin -
gahara. Tokye.

Ema, Prof. ¥. Imperizl College of Agriculture and Forestry, Miyazaki,

Masasai, Dr. Agr. Adachi, Institut of Agricultural Chemistry, Hokkaido
Imperial University Sapporo.

Mrvags, Prof. Agr, Koji, College of Agriculture, Hokkaido Imperial University.
Sapporo,

SEKI, Prof. Dr, Toyotaro, Division of Soils, Imperial Agricultural Experimen-
tal Station. Nishigahara, Tokyo.

Tagatsal, Dr. H. Institute for Training of Teachers of Agriculture, Agricultural
College, Komaba. Tokyo. C

Tamachr, Dr, Ishio. College of Agriculture, Hokkaido Imperial Tniversity.
Sapporo.

Latvia,

PrEY, Friulein Dr, L. Rjtte*;strassc 53. W. 6. Riga.
Wirtyw, Johann. Marienstrasse 64. W. 15, Riga.

Lithuania,

Geoloijos Kabinetas Lietuvos Universitetas. (Directeur Prof, Dr. G, L.
SwmaT Siemwca). Kaunas,

Norway,

Bibliothek der Landwirtschiaftlichen Hochschule. sl pr. Oslo. As.

Bibliothek der Landwirtschaftlichen Hochschule Norwegens. As.

Det Kongelige Fredriks Universitet Museum, Adresse ** Universitetes Kasserer "
Oslo.

Geologischie Landesanstalt Norwegens. Kronprinsens gatan, Oslo,

Norges Statsbaners Hovedstyre, Geolog Rosenlund. Jernbanetorvet 3 -a,
Oslo.

BJORLYRKE, Prof. Dr. K. 0. As.
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Fjerstap, Anders, Counciller. Ring.

GAARDER Dr. TorsjoM. Laboratorinms-Vorsteher, Biochemisk-Laborato-
rium, Bergens Muscum, Bergen.

Gresmue, Hans, Dozent, Bodenlaboratorium der Landw. Hochschule Norwe-
gens, As.

GorpscaMint, Prof. Dr. V. M. Geologisches Musenm. Universitets min,
Institut. Trondjemsveien 23. Oslo.

HacEM, Prof. Dr. Oscar. DBotanisches Laboratorium. Bergen. :

HERSAUG, Sekretir O, Det kgl, selskap for Norges vel, Bendernmes hus. Oslo.

Horrgpanr, Prof Dr, Olof, Universitetets geologische-paleontologiske institut.
Teien. Os5lo.

Horrsmark, Staagsrat B, Bypdo pr, Oslo,

EorLnErup, Direkter C, F. Bergens Museum, Bergen,

LINDEMAN, Docent Johs, As sl pr. Oslo.

SCHETELIG, Prof. Jacob., Geologisches Musenm, Oslo.

TraEN, Docent A. R. As sl pr. Oslo.

WoeT Prof. Dr. J. H. L. Norges tekniske hoiskoles geologiske institut. Tron -
dhjem,

Palestine,

MeExcEIROWSKY, Dr. Felix, Agricultural Experimental Station. TelAvivy,

Raczrowskl, Henry, Agricoltural Chemist, Dept. of Agriculture, Haifa,
Mount Carme].

REwENBERG, Adolf. Hebrew University, Institute for Chemistry. Jeru-
salem,

Wovik, Ir, Meir. Ingénienr-chimiste, Directeur des laboratoires et des
Champs d'Espérience. Mikveh-Israel pris Jaffa,

Holland.

Bestuur Waterschap Vollenhove. Prov. Overijssel. Vollenhove,

Directie van het Landbouwkundig burean van het Kali-Syndikat (den Herr
H. Lindeman). Boothstraat 13. Postbus 63. Utrecht,

Hoogheemraadschap van Rijnland, Leiden.

Ingenicursburean v-h J, van Hasselt en de Koning. van Berchenstrast 23,
Nijmegen.

Institut géolopique de 1' Université d'Agriculture. (Directenr: Prof. J. van
BARE®). Wageningen.

N. V. Eunstmesthandel v-h HULsHOF en Co. Maliebaan 52, Utrecht.

Rijksboschbouwproefstation. Directenr: E. HESSELINE. Rijksstraatweg 3.
Wageningen.

Rijks Geologische Dienst. (Directenr Dr, P. TEScH). Spaame17. Haarlem,

R K. Nederlandsche Boeren -en Tuindersbond, 113 Juliama van Stolberg-
laan. ' Gravenhage.

Staatshoschbedrijf. Museumlaan 2. Utrecht.

Brjr, Ir. J. G, Ingenieur van den Haarlemmermeerpolder. Haarlemmermeer,
Hoofddorp.

Excirmarpr, Ir. J. H. Rijkslandbouwconsulent. Noorderstationsstraat
74 A. Groningen.
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GERRETSEN, Dr. F, C. Directeur van Het Rijkslandbouwproefstation. Af-
deeling Bacteriologie. Eemskanaal Z, Z, 1, Groningen.

Hissiwk, Dr. D, J. Director Agricultural Experimental Station, Section for
Soil Science (Pedology). Herman Colleniusstrant 25. Groningen,

Hupig, J. Directeur van de Afdeeling voor de Cultuur op zand- en veen-gron-
den wvan het Rijkslandbouwproefstation. Groningen.

LicrEvBERG, Ir. J. F. Zeestraat 102. 5 Gravenhage,

PaxuUYS, Jhr, Ir. C. B, W. van. Carel van Bylandflaan 3. 8" Graven-
hage.

Sack, Dr. J. Scheikundige aan de vierde afdeeling van het Rijkslandbouw-
proefstation. H. W. Mesdagstraat 588, Groningen.

SPER, Dr. Jac. van der. Scheikundige Rijkslandbouwproefstation, Afd. w.
bodemkundig onderzoek, Herman Colleniusstraat 25, Groningeén,

Zijistra, Dre. K, Directeur van de plantkundige afdeeling van het Rijksland-
bouwproefstation te Gromingen. Femskanaal Z. Z, 1. Groningen.,

Ihetel Indias.

Algemeen Procistation der A, V. R, 0. 5. Sumaira’s Qostkust, Medan .

Algemeen Proefstation woor Thee, (Directenr Dr. BERNARD)., Buiten-
zorg. Java.

Deli - Procistation. Suomatra’s Oostkust. Medan.

Gouvernements Kinsproofstation, Tijnjirocan. Pengalengan bij Ban-
doeng.

Laboratorium voor Bodemkundig onderzoek wan het Algemeen Proefstation
voor den Landbouw. Buitenzorg. Java,

Laboratorium voor Materiaal - onderzoek, Technische Hoogeschool, Ban-
doeng. Java.

Proefstation Besocki. (Directeur Dr. Amisz, Besoeki. Java.

Proefstation Malang, (Directeur Dr, ULTeEE). Malang. Java,

Proefstation Midden Java. Salatiga. Java.

Proefstation wvoor de Javasuiker - Industric. Paseroean. Java.

Procfstation woor het Boschwezen. Buitenzorg., Jawva,

Redactie van de Indische Culturen, Soekaboemi.

Proefstation wvoor Vorstenlanden Tabak. EKlatten. Java.

Rubberproefstation West Java. (Directeur Dr. BERNARD). Buitenzorg.
Java,

Wetenschappelijke dienst der R, C, M. A, Galang, S 0 K

Beumée - NIEUWLAND, Nevr. Buitenzorg. Jawva.

BoscH, A, D, H. Suikerfabrick * Pangka . Tegal. Java,

BosscaA, K, A, R, Theeonderneming., Malabar,

DEuss, Dr. J. J. B. Scheikundige aan het Theeproefstation. Buiten-
zorg. Java,

HaArrREVELD, Dr. Ph, van, Directeur van het Proefstation woor de Javasui
kerindustrie, Pasoercean. Java :

HArRrEVELD -Lugo, €. H. van. Pasoeroean. Java

Horrmaw, P. W. Chef proeftuinen der Handelsvereeniging Amsterdam Paree
(Karang Dinoja). Kediri. Java.
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EaPELLE, 1. i, D. W. Chemiker, 5. f "Soemberdadie”. Java. Kras
85/0. L.

KemoscH, Dr. Gouv. Kinaproefstation Tjinjiroean, FPengalengan,
(hij Bandoeng) Java,

EOWIGSpERGER, Dr. V. J. Cheribon. Java.

SCHEIBENER, Dr, E. E. Assistent bij het laboratorium voor Bodemkundig on-
derzoek van het Algemeen Proefstation voor den Landbouw., Buiten-
zorg. Java,

Texewarl, Dr, T. A, Pasoerocean. Java.

Wuite, Ir. J. Th, Hoofd van het Laboratorium voor Bodemkundipg onderzoek
van het Algemeen Proefstation voor den Landbouw. Buitenzorg, Java.

Wuorrr, Ir. A, Landbouwconsulent. Buitenzorg. Java,

Foland.

Champ d'expériences agricoles 4 Kdscielec., Poste Kolo ; boite 4 letires, skr-
zynka dolistéw No. 22, Kolo,

Division d'Expériencs et de Sciences de la Société Centrale d'Agriculture &
Varsovie. Rue Kopernika 30. Varsovie,

Foyer de la Culture Agricole et du Champ d'Expériences 4 Stary - Brzese.
Stary-Brzesc, poste Stary-Brzesc-Erydwski.

Institut de Chimie Agricole & 1'Ecole Cenirale d'’Economie Rurale, (Dir,
Prof. J. MIRULOWSKEI - POMORSKI). Rue Miodowa 23. Varsovie,

Institut der Agrikulturchemie und Bodenkunde an der Polytechnischen Hoeh-
schule, Vorstand : Prof. Dr. J. Zorcmwsil bei Lwow. Dublany.

Institut fiir Bodenkunde der Universitit Posen. (Instytut Gleboznawezy
Universitetn ¥ Paznianiu) (Director: Prof. Dr, F, TERLIEOWSEY). Maxo-
wiecka 42. Pozndn,.

Landwirtschaftliche Versuchsanstalt. Post Lomza skr. 32, Kisielnics.,

Section (Pédologique) de la Science du Sol du Musée de I'Industrie et de 1'A-
griculture. 66, rue Krakowskie-Przedmiescie. Varsovie.

Stacja Déswiadezzalna PomorskiejIzby Polniczei (Station Agricole de la Cham-
bre Agricole de Pomérania.) Sgopena 22. Torun. (Thorn).

Dasrowo, Antoni. Agronome du district Stonim Voyvodie: Nowogré-
dek, poste Stonim ; Wydzial powiatowy.

Duocrowskr, Dr. Roman, Rue Bagatela 12a m. 14 Varsovie.

GaBrIEL, Dr. Jerry. Czernierwice. Olganowo, District Wloclawek.

Gurskl, Prof. Janusz Henryk. Professeur de la Culture des Plantes. Du -
blany prés Lwow,

GYBULSKI, Dr. Benjamin, Directeur du Foyer de la Culture Agricole et du
Champ d'aspériences. Kielce, poste Skalbmierz, Sielec.

KoMmar, Dr. Maksymiljan, Directenr du Foyer de la Culture Agricole et du
Champ d'expériences & Opatdwiec. Opatdwiec, poste Starozreby,
District Plock,

Mieczvwskr, Dr. T. Institut Pédologique. Pulawy.

MiErasEwskl, Dr. Slaw, Rue Szgopena 61, Varsovie,

Parasmsgr, Romuald. Directenr de la Station Agricole d'expériences 4 Kutno,
Kutno.
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SIRORSKI, Prof. Ing, Tadeusz. Professeur de la chaire du Génie Agricole a 1'U-
niversité de Cracovie, Rue Siundencka 4. Krakdéw (Cracovia),
SkoTNIcKI, Prof. Inz, Czeslaw., Recteur de la Politechnigue de Varsovie.

Varsovie.

STARZYNSEI, Prof. Dr., Zygmunt. Pedologisches Institut der Jagiellowschen
Universitit. KErakow.

SzPUumAR, Tomasz. Directenr du Champ d'expériences &4 Blonic, poste
Leczyea, voyvodie Lodz.

Szrums, Josef. Directer du Fover de la Culture Agricole et du Champ d'ex-
périences 4 Poswietne, Ptonsk. Poswietne,

TERLIEOWSKI, Prof Dr. F, Mazowiecka 42, Pozndn.

TomascEEWSETI, Dr. J. Institut Pédologique, Pulawy.

TrEPEA, Franciszek, Directeur du Foyer de la Culture Agricole et du Champ
d'expériences 4 Stary-Brzese. Stary-Brzesce. Erydwski-Stary-
Brzese,

WropER, Prof, Jean de, U, J. Aleja Miskiewicza 17. Kracow.

ZIEMIECKA, Mme Dr. Jadwiga. Marszalkowska 73. Varsovie,

Zorcrgsgl, Prof. Dr. Jan. Polytechnische Hochschule, Dublany bei
Liwaw,

FPortugal.

3% Secefio da Estagio Agraria Nacidnal, Lisboa-Belem.
Rumania,

Institut Geologic al Rominiei. Scseauna Kisileff 2. Bucuresti,

Lahboratoire de Géologie, Minéralogie et Agrogéologie de la * Scoala Supe-
ricara de Agricultura Herastra '° (Directeur: Prof. Dr. P, ENCOULESCOT).
Bucuresti.

Naturwissenschaftliches Museum von Kischineff. (Mueul National din Chi-
sinan) Vorstelier: Dr. N. Frorov. Chisinau. Basarabia.

Excourescou, Dr. P. Géologue chef 4 1Tnstitut glologique de Roumanie.
Kiselef 22 Bucuresti.

KEREEES, Dr. Stephan, Chemiker in der Zuckerfabrik. Fabrica de Sabar.
Targu-Mares,

ProToPOPESCU PAEE, Prof. Em, I. Prof. supl. 4 I'Ecole Polytechnique Géo-
logique, Chef 4 1'Tnstitut Géologique. Soseaua Elisileff2. Bucuresti.

SATDEL, Dr. Teodor. Chimiste chef & 1Tnstitute Géologique de Roumanie.
Section Agrogfologigue. Kiselef 2. Bucuresti.

Serb-Croail-Slovena. Stale.

' Bodenkundliches Institut der land- und forstwirtschaftlichen Fakultit der

Universitit, Mazuranocev trg 24. Zagreb.
SEiwerTH, Prof. Dr. Ing. Adolf. Vorstand des Bodenkundlichen Institutes der
Universitat. Mazuranim trg 24. Zagreb.
Russia,

Institut der Bodepkunde und Geobotanik der Mittelasiatischen Staatsuniver-
sitéit, Obuchowsky 14, Taschkent,

ol
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Institut Selkohesiajstwennyeh Melioratzyi, Selsko-Hosiajstwennaja Academia,
Direktor : Prof. KosTiaAEOW' v Petrowsko - Rasumowskoje, Moskau.

Laboratorium fiir Agrikulturchemie und Bodenkunde bei der Kazan'schen
Universitat. Kazan,

Landwirtschaftliches Institut. (Rektor : Prof. A, Haveoropow). Weissruss-
land, Kreisbezirk Omscha U. 8. 8. R. Gory-Gorki.

Moskau - Komitee der Pedologie. Smolensky, Bulw, 57. Moskau.

ApoLiN, R, I, Institut der Bodenkunde und Gegbotanik. Obuchowsky, 14.
Taschkent,

AFaNasSsIEFF, Prof. J. N. Landwirtschaftliches Institut. Weissrussland,
Russland.

AxtoxorFr, Frau M. A, Pedologin der Pedologischen Section des Staats-Insti-
tutes der Versuchs-Agronomie. Zagorodny prospect, 28, w. 4o. Lenin-
grad.

ARCHANGELSEY, Fran N. A, Wasily-Insel, 5 Linie, 46, w.25. Leéningrad.

BEssoworg, Prof. A. I. Prof. der Pedologie des Samara-Hochinstitutes der
Landwirtschaft. Vosnesenskaja 130. Samara.

Do, Prof, N, A, Institut der Bodenkunde und Geobotanik, Obuchofistrasse
14. Taschkent.

DoMRATSCHEFF, Fran E. A, Str, der Friede, 28, w. 18. Leningrad.

FrLaTopf, Prof, M., M, Universitéit, Institut der Landwirtschaft, Mochowaya, 1,
Moskaun.

GEDRO1Z, Prof. K. Forstinstitut. Leningrad.

Grmga, Prof. K. D. Landwirtschaftliches Institut. Tschajkowsky str., 1.
Leningrad.

GorscHERIY, Prof. K. P. Sibirien-Landwirtschaftliche Akademie, Setkion Bo-
denkunde. Omsk.

HEMMERLING, Prof, W. W. Granatny perenlok, 14. Moskan,

Intvin, R, 5. Eomitee der Bodenkunde., Smolensky bulw., 57. Moskan.

IvscuExerzry, I Z.  Pedologe des Moskau-Eomitee der Pedologie. Spassky-
strasse, Krasnoprudny pereulok 3, w. 8. Moskanu.

Jarmorr, Prof. A. A. Wosdwijenka, 5. Gosplan, Moskan.

Karuem, N, A. Leiter des Samara-Hochinstituts der Landwirischaft. Tlyin-
skaya-strasse 113, Samara.

Eassaremw, Prof, Minsk.

Karemwsey, N, A, Gehillfe des Verwalters der Moskauver WVersuchsstation,
Moskan-Eiewo-Woroneg-Eisenbaln, Station: Sobakino,

Emssanorr, Prof. A, Director des Weissrussischen Wissenschaftlichen Imsti-
tuts fiir Moorkunde, Minsk.

ErawnpiExsgo, K. M, Institut der Bodenkunde und Gecbotanik. Obuchoff-
strasse, 14. Taschkent.

Krassiice, Prof. A. A. Vasily-Insel, 11 Linie, 42, w. 11. Leningrad.

Erawgorr, Prof. 5. P, Vasilv-Insel, 16 Linie, 29. Leningrad,

Kroros, Prof, W, J. Handelsstrasse, 5, w. 0. Odessa,

EureaTow, Prof. N, I. Tashkent University. Tashkent.

EvseNoFF, Frau O, J. Geographisches Institut. Mojka, 122. Leningrad.

Evsume, M. 8. Versuchsstation, Saratow.

EuTLER, Frau E. ¥, Borissoglebsky per, 6, w. 6. Moskau.
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LEBEDEFF, Prof. A, F. Prof. der Rostow Universitit und Chef der hydrolo-
gischen Abteilung. Rostowo-Nachtischewansche Landwirtschaftliche Ge-
biet-Versuchsstation. Rostov.

LEBEDJANZEFF, Prof, A, N, Versuchsstation, Tula-gouw. Schatilowo.

LEwITZEY, Prof. A, P. Granatny per., 1o, w. 2. Moskan,

MURAWLJANSEY, 8, M, Landwirtschaftliches Imstitut. Charkow. Klein-
russland.

NEGODNOFF, J. K. Landwirtschaftliche Versuchsstation, Taschkent.
Turkestan.

NevsTRUEV., Prof. Dr. Serge. Professor fiir Geograplhie des Bodens an der
Geographischen Hochschule (beim Geogr, Institut). Mytninskaya nabe-
regnaya o, log 2. Leningrad.

Nickrrme, W. W. Ural, Landwirtschaftliche Versuchsstation, Pern.

Nojmx, L. L. Smolensky bul., 51, w. 18. Moskan.

OrroxorF, Prof. E. W. Prof. der Hydrologie am Kiew-Polytechnischen Institut.
Kiew. Kleinrussland.

ORLOEE, M. A, Institut der Bodenkunde und Geobotanik, Obuschoffstrasse, 14.
Taschkent.

OrLorr, 5. P, Landwirtschaftliche Versuchsstation, Wijata - gouv. Kossa.

PANKOFF, Prof. A, M. Berg-LandwirtschaftlichesInstitut. Wladikawkas.

Pawroer, E. F. Berg - Landwirtschaftliches Institut. Bodenkunde - Sektion.
Wladikawkas.

Poryxov, Prof. Dr. Boris, Professor fiir Geologie und Bodenkunde an der
Polytechnischen Hochschule. Spasskaja, 2. log. 5. Leningrad.

PorrFIRIEFE, N. I). Nen-Eomissariatskaja 4, w. 5. Kazan.

PrassoLoFr, Prof. L. J. Vasil - Ostr. 12 Linie m, 33, log. 18, Leningrad,

ProcHOROFF, Prof. N, J. Geograpbisches Institut. Nojka, 122, Leningrad.

ReEMisoFF, N, A. Tschernischewskystrasse 6. Charkow. Kleinrussland.

Rosorr, L. P. Alte Strasse 1o-15, w. 3. Petrowsky - Rasumowsky., Moskau,

SAITZEFF, N. M. Universitit, Institut der Landwirtschaft. Mochowaya, 1.
Moskau,

SAWARENSEY, F, P. Leiter der Geologie der I. Moskan-Staatsuniversitit.
Trubnikowsky perenlok, 26, w. 18, Moskau.

ScHOEALSEY, M.lle Zénaide. Rue Rétchani Pétchatnikof 27. app.rg. Le-
ningrad.

Scamuck, Prof. A. A, Tabackkultur - Versuchsinstitut, Postkasten 55.
Krasnodar,

ScaTscHEGLOFF, I. I, Leiter der Pedologie des Saratow-Landwirtschaftlichen
Hochinstituts. Saratow.

ScHULGA, Prof. I. A. Prof. der Pedologie des Don- Hochi- Instituts der Land-
wirtschaft und der Melioration. Nowotscherk assk.

SERGEEFF, Frau E. J. Excursion-Station, Tachta, Leningrad.

SEworzow, G. A, Institut der Bodenkunde und Geobotanik. Obuchowsky,
14. Taschkent.

Sxworzow, G, A, Institut der Bodenkunde und Geobotanik., Obuchowsky,
14. Taschkent. r

SaumrvoFF, J. J. Ural - Landwirtschaftliche Versuchsstation. Perm.

SOCEOLOFR, N. N, Mochowaja str., 5, w. 6. Leningrad.
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SoxoLOFF, A. W, Vorsteher des Agrochemischen Laboratoriums der Radomys-
ler Versuchsstation, Irscha. Gouv. Kiew.

SorROLOWSKEY, Prof. A, N, Prof, der Bodenkunde an der Universitdt., Char -
koff.

TicHeEFF, Fran L. W. Str, der rothen Réthe, 54, w. 45. Leningrad,

TISENHAUSEY - KosTrUceBEwITSCH, Prof. A, W. Prof. der Geologie und der
Pedologie der Smolensk-Staatsuniversitit,. Smolensk.

Tromrzey, E. P. Universitits Institut der Landwirtschaft, Mochowaja, 1.
Moskan.

Turaveors, Prof. N. M. Agricultural Experimental Station. Saratow.

T, A. F. Staatsuniversitit, Agrarfakultit. Petrowsky-Rasumowsky.
Perm.

Tomm, Prof. G. M. Stein-Steppische Versuchsstation. Talowaja. Wo-
ronesch - Gouy,

Ttrmv, J. W. Grusinskaja 43, w. 4. Kasan .

TirrEM¥OFF, Prof. 5. J. Landwirtschaftliches Inmstitut. Krasnodar,

Warricmy, P. D, Grosser Tolmatschewsky perenlok 18, w. q.

Wmwokvrorr, W. A. Sibirien - Landwirtschaftliche Akademie. Omsk,

WosERESENSEY, M. N, Institut der Bodenkunde und Geobotanik. Obuchodff-
strasse, 14. Taschkent,

Wrysorzsgy, Prof. Dr. G. N. Professor fiir Forstkunde und Waldbau. Tschaj-
kiwskastrasse 4, T. 38. Charkiv (Ukraine).

ZACcHAROFF, Prof. 5. A. Prof. der Pedologie des Kuban-Tandwirtschaftlichen
Hochinstitutes. Gunibskayastrasse s2. U, 8 5 R, Tiflis.

Zarrzepr, N. M., Universitit, Institut der Landwirtschaft. Mochowaya 1,
Moskau.

Zawarrrzey, W, N, Trubnikowsky per. 19, w. 32. Moskan. 3

Sweden.

Skogshégskolans bibliothek, Experimtentalfdaltet.

Kgl. Lantgruksakademien. Stockholm,

Kgl. Vetenskapsakademien., Stockholm.

Lunds universitets geologiskmineralogiska institution. Lund.

Statens Kemiska Station i Orebro. (Direktor: Dr. Gottfrid Nannes). O-
rebro.

Statens skogsfiirstksanstalts naturvetenskapliga avdelning, Experimen-
talfadltet.

Svenska Mosskulturféreningen. (Direktor: Hugo OsvALD). ] 6nképing.

Sveriges geologiska undersbkning. Stockholm, so.

Vixtbiologiska institutionen. Uppsala.

ANDERSsoM, Prof. Dr, fil. Gunnar, Djursholm.

ARRHENTUS, Dr. fil. Olof. Gamla Haga. Stockholm,

Assamsow, Lic. fil. Gunnar, Sveriges peclogiska understkning. Stock-
holm, s50.

BacKLUND, Prof. Helge. Uppsala.

BawraE:, Prof. Christian, Experimentalfialtet.

e,
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EckerMany, Dr, fil. Harry von, Bergsingenior. Ljusne.

EckstriM, Lic. fil. Gunnar. Sveriges geologiska undersékning. Stock-
holm, s5o.

FEm1zEN, Prof. Dr. fil. Hjalmas von. Direktor der Ackerbanabteilung,
Schwedische Landw. Central-Versuchsanstalt bei Stockhelm. Experi-
mentalfaltet.

Fropgvist, Herman, Jordbrukskonsulent. Orebro.

GAVELIN, Dr, fil, Axel. Overdirektér. Karlaviigen, 28.IV, Stockholm,

G10BEL, Cénnar, ¢lo’'Dr. C. BARTHEL. Experimtalfiltet .

HAaLpEN, Dr, fil. Bertil. Lektor. Experimentalidltet.

HEDLUND, Prof, Dr. fil. Teodor. Akarp. Alnarp,

HessErymany, Prof. Dr. fil. Henrik, Djursholm,

Jomansson, Dr. fil, Simon Staatsgeolog. Stockholm, so0.

LuNDBLAD, Ingenidr Karl, Utanbygatan, 12. Vidsteras.

MarumsTROM, Dr, fil, Carl. Experimentalfaltet.

NawwgEs, Dr. fil. Gottfrid. Director Kemiska Stationen. Orebro.

OpEx, Prof. Sven. Experimtalfiltet.

OnLssoN, Prof. Dr. fil, Erik. Alnarp. Akarp.

OswarLp, Dr. fil. Hugo, Dozent, Svenska Mooskulturféreningen. J &n-
kédping.

RosELL, Dr, fil, Lars Gunnar, Dozent. Sveaviigen 52. Djursholm,

Tamy, Dr. fil. Olof. Dozent. Statens Skogsforstk-Anstalt. Experi-
mentalfialtet,

TorstENssoN, Dr, G, Haga Gard, EKnifesta,

VESTERBERG, Prof, Dr. fil, K, A, Lidingén., Herserud bei Stockholm,

Suritzerland,

Schweizerische Agrikulturchemische Anstalt, Bern. Liebefeld.
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