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

by B. AARNIO. 

In a former article (i) a description is given of some experiments 
made to ascertain how electrol5rtes 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 i). The latter probably de­
pends on the fact that the alkali reacting 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 :— 

(i) B. AARNIO. Die Adsorption des Ammonium-ions aus Lösungen verschiedener 
Ammoniumsalze und die Eiuwirkung von Elektrolyten auf dieselbe. ZeitschHft fur 
Pflanzenernahrung und Düngung, Part A.. Year i, No. 5, 1922, 

I — Ped. ingl. 
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TABI<E I. — Absorption of NH^ ions from a o.i N. solution, 
by clay soil. 

TOO gm. soil absorb;] 

from O.I N. (NH,),SO| - sotation 

wi thout 
addi t ion 

+ HC1 o . i N . 

+ HNO3 » 

+ H2SO4 » 

+ Al2(S04)3» 

4 . Mg SO4 » 

+ CaCl2 » 

+ NaN03 » 

+ NaaCOj » 

absorbs 

o .4 i54gm.NH4 

0.1824 » 

0.1896 J> 

0.2258 I 

0.2456 » 

0.3449 » 

0.3598 » 

0.4038 > 

0.4812 » 

without 
addit ion 

— 56.09 % 

— 54 .36 » 

— 45.64 » 

— 40.87 » 

— 16.97 » 

— 13.57 " 

— 12.57 » 

— 15.84 » 

from 0,1 N. (NHjJjHPO, - solution 

] absorbs 
without 
addit ion 

+ HCl 0.1 N. 

0 .6465gm.NH. 

0.2546 11 

+ HNO3 « 0 . 2 5 4 6 » 

+ H2SO4 » 10.2799 » 

+ Al2(S04)3 » 

+ CaCl2 

+ NaNOj » 

— 
+ NazCOs » 

0.3856 » 

0.4623 » 

0.5129 » 

— 

0.6014 » 

wi thout 
addit ion 

— 60.62 % 

— 60.62 » 

— 56.71 » 

— 40.39 » 

— 28.49 » 

— 20.66 1) 

— 
— 6.98 » 

Experiment I. — 10 gm. of heavy, neutral, glacial clay were 
treated with 100 gm. o.oi N. HCl or H^SO^ respectively, and the 
concentration of hydrogen was determined electrometricaUy (accord­
ing to 1,. MiCHAEUs). In solutions of o.oi N. HCl — and H^SO^ 
— employed, the P^ was 2.12 or 2.16. Then so many electrolytes 
were added (NaCl, K^SO ,̂ CaCl̂ ) that the solution with respect to 
electrolytes was also o.oi N. ; 10 gm. of clay were treated with this 
solution, and the P^ determined. 

TABI^ II. — Absorption of H ions from 0,01 N. HCl and from 
H^SO^ solution, by glacial clay from S. W. Finland. 

O.OI N . HCl (without addit ion) 4.04 

» » -{- O.OI n NaCl 4.04 

» « + » » K2SO4 4.09 

> » + , , CaCl2 3.89 

J i> -{- B » MgCla 3.81 

O.OI N . H2SO4 (without addit ion) 4.00 

» » -|- O.OI n NaCl 3.y6 

» , . | . ,, J K2SO4 4.05 

» , + „ , C a a 2 3.85 

» )l + " » MgCl2 4.00 

Originally o .o i N . HCl 2.12 Originally o .o i N . H2SO4 2.16 
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Absorption of OH ions from o.oi CalOH)^ solution, 
by neutral glacial clay from S. W. Finland. 

O.OI N . Ca{CH)2 (without addi t ion) 9.03 

» » + o>°' ° ^ ^ 9'03 

' ' + » K j S 0 4 9.35 

» » + » CaCla 8.84 

Originally o.oi N . Ca (OH)2 11.34 

Table 2 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 o.oooi 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 sou (neutral clay, sphagnum peat and 
acid clay) were treated with 50 cc. or o.i, o.ooi, o.ooi, 0.0001, 
and o.ooooi normal HCl and NaOH, and the concentration of H 
ions determined. 

TABI,E III. — Neutral clay from S. W. Finland 
(5 gm. soil -\- 50 cm. solution) 

H H 

H2O 7.19 H2O 7.19 

0.00001 N . HCl 7.15 0,00001 N . N a O H 7.19 

0,0001 N. » 7.03 0,0001 N . » 7.15 

0,001 N . » 6.64 O.OOI N . » 7.34 

0,01 N . » 4.48 0,01 N . » 10.04 

0,1 N . » 1.59 0,1 N . » 12.18 

TABI3 IV. — sphagnum peat from S. W. Finland 
(5 gm. soil -\- 30 cc. solution). 

p p 
H H 

H2O 4.73 H2O 4.73 

O.OOOOI N . HCl 4.62 0.00001 N. N a O H 4.73 

0.0001 N . » 4.69 0.0001 N. B 4.78 

- O.OOI N . » 4.58 O.OOI N ' » 4.97 

0.01 N . » 3.60 O.OI N . » 5.36 

0.1 N . » 1.69 ' 0.1 N . » 7.59 
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TABI,E V. — Acid clay from S. W. Finland 
(5 gm. soil + 50 cc. solution). 

0.00001 N. 

0.0001 N. 

0.001 N. 

o.oi N . 

y O.I N . 

H2O 

HCl 

» 
» 
» 
J> 

*^H 

3.79 

3.87 

3-75 

3.66 

3.04 

1.63 

o.ooooi N . 

o.oooi N . 

0.001 N. 

0.0I N . 

0.1 N . 

H2O 

N a O H 

)) 
» 
» 
» 

H 

3.79 

3.91 

3.84 

3.84 

5.20 

12.09 
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HCl 
0,001 Ö.0001 O.OOOOI- r 

H,0 No OM 
FiG. I. — I. Neutral clay from S. W. Finland. 

II. Sphagnum peat from S. Finland. 
III . Acid clay (l,itorina) from S. W. Finland. 

As appears from tables 3-5 and figure 6, the Pg remains 
almost constant on both sides of the water solution, independently 
of whether the clay is acid or neutral, untü the concentration of the 
added acids or alkalis becomes o.ooi N. A o.oi 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.i N. acid solution 
reduced the PH in all soils alike (P^ about 1.6). o.i N. alkaline also 
has an equally strong effect on the clay, so that the P^ becomes 
about 12. Sphagnum peat behaves quite otherwise, for with 0.1 N. 
alkali, the P^ only rises to 7.59. It may be assumed that the relatively 
strong alkali disintegrates the organic matter. 

Experiment III. — The sphagnum peat was treated respectively 
with O.I, o.oi, o.ooi and o.oooi N. HCl and NaOH as before, 
with the addition of o.oi N. KCl and CaCl̂  (the solution was therefore 
in relation to KCl and CaCl, o.oi N.); the P^ was measured electro-
metricaHy. The results are shown in figure 7. 
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0,1-n 0.0» 0,001 0,0001 0.00001-n O , o o o o i - i O.0001 O.oo» " O.01 O.f -n 

HCl HjO NaOH 

FIG. 2. — Sphagnum peat from S. Finland. 

If curve I (without addition) be compared with curve II 
(HCl and NaOH + KCl) and curve III (HCl + CaCl, and NaOH + 
GaClJ it is seen that the electrolytes (o.oi 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.ooi, o.ooi N. HCl — and NaOH — solution with 
O.OI N. KCl or CaCl,. 

Experiment IV. — Acid lyitorina clay, paimio and silkkila were 
treated as in experiment III. From the results it appears that the 
O.OI N. KCl and CaCl, solution had no influence on the absorption 
of H ions. 
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Exferimeid V. — Neutral glacial clay and loam were treated as 
in experiments III and IV. 
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Pia. 3. — Acid clay (Litorina clay) from S. W. Finland. 

With regard to these experiments, the conditions are the same 
as in experiments III and IV. The influence of pure o.oi N. KCl 
and CaCl̂  solution on P^ is about the same; the rather weaker 
action of CaCl̂  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 electrol5i;es (o.oi N. 
KCl and CaCl̂ ) 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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Fie. 4. — Neutral clay from 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 (i). 

(i) Compare G. WIEGNER : Dispersitat und Basenaustausch. Zsigmondy Festschrift, 
.Jubelband der KoUoid-Zeitschrift, p. 341, 1925-
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METHODS OF PRACTICAL APPLICATION OF RESEARCH 
ON SOIL PHYSICS (i) 

b y A . NosTiTZ, 
Technical 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, etc. 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, süt 
and clay, sous change from Hght soils rich in sand to heavy and very 
heavy clay sous. Different methods of examination, as for example 
those of KoPECKY, and KRAUSS, also the simpler ones of KUEHN, etc., 
make it possible to determine numerically the constituent parts of a 
soü. 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. L- HENKEI,, to have found a 
method which, taking as a basis the OSANN • triangle modified by 
KoEHNE, facilitates bringing the results of physical examinations of 
soil into close connection with agricultural practice. 

In the angles of the triangle (Fig. lo) lie the three extreme tjrpes 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 aU 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 vertical dividing line into twa 

(i) See Landw. Jahrbuch fur Bayern VII-VIII, p . 328, .'925. 
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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 ac-
comphshed. The upper part represents the most similar sous, whilst 
both ends of the arrow line approach the extremes, of sand and clay. 

0 Sill" soils . 

Sandy soils lighr heavier Clay soils 
A\edium soils 

FIG. 5. — Diagram showing the results 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 i i . shows these, as also their eiïect on the transitional forms 
of the three types of soil. 

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

I,et it now be assumed that the soil consists of 6o % sand, 
20 % silt, and 20 % clay. Figure 10. shows that this soil lies in the 
left lower point of the triangle, but stiU is no longer very far removed 
from the square of the medium soils. I t still belongs, therefore, to 
the group of sandy soils, but comes very near to the medium soils. 
The extreme properties of the sand are stül predominant, but are 
already modified. Its affinity to the sandy sous imphes that it is 
fairly easy to till, that it will become warmed comparatively quickly 
m the spring, but as is shown by its nearness to the medium soils, 
it is perceptibly influenced by the action of the clay and süt. The 
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soil will therefore be able to exert some power of absorption on fer­
tiliser salts, the permeabiHty 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 wih, with suitable ctiltivation, give good jdelds. It may 
already have been attempted, by careful preparation of the ground 
according to the conditions of the subsoil, 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. 

0 Siih soils 

Increase of wafer capacify, ^ 
food maferial absorprion, / 
expendirure of energy '^y / 

p Increase of permeabilify 
losses of washing 

"^ out, venriiafion, 
Ô hsaring ^ 

Sandy soils lighfer heavier 
Medium soils 

Clay soils 

FIG. 6. — Diagram for ascertaining the properties and applicability 
of soils on the basis of a physical examination of the soil. 

On the other hand, a soil which contains, for example, 30 % 
sand, 20 % silt and 50 % 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 i t has an exceptional capacity 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 valued 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 i m., par-
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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 evenness of the upper 
and lower soils, therefore, the extreme qualities are strengthened. 
In the second case, on the contrary, by the opposite conditions of 
the upper and lower soils, the extreme properties are mitigated. If 
a uniform clay profile continues unaltered, then the impermeability 
to water of the upper layer wül also continue in the subsoil, whereas 
an under layer of sand carries off the deposit more easily. Here 
also, therefore, uniformity of profile strengthens the properties, 
whilst dissimilarity weakens them. Sili soils come between sand 
and clay, and therefore possess compensating physical and chemical 
properties; consequently a imiform profile is most valuable here, for 
it WÜ1 be understood that a substratum of one of the two other kinds 
of sou affects the silt soil less favourably. The medium sous com­
prised in the square are expressed by dashes — likewise more or less 
even. The underlaying of a medium sou by another can therefore 
exert no important influence, at aU events it is much less than in 
the case of the above examples with regard to sand and clay. If 
one of the Hghter 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 Hes from the middle 
line towards the left angle. The same appHes 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 sous faU on the left, sandy, or the right, 
clayey angle, then the conditions are extreme ; if they He 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 Hue 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 Hes in the sand angles, then 
the less favourable natural tendencies of the upper soil, incHning 
towards dryness, washing away of plant food material, etc., wiU 
be still further strengthened; the soil will be reduced in value. If, 
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FiG. 7. — Diagram to explain the results of the physical examination 
of a soil for practical agriculture, in the case of soils with difeerent layers. 

however, the subsoil hes for example, in the right half of the square 
of medium sous, 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 
sou. 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 ah attempts to estimate the value of a soil according to 
a scheme, the foregoing has certain defects; stiU, 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 . WiTYN. 

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 ( I ) in his treatise which appeared in 
1915, in wliich the literature is divided into ancient and modern. 
In the first group GEDROIZ included the works which were published 
up to the year 1893, that is, those periods in which the colloidal 
substances of the sou were only slightly known. Here appear the 
works of Fr. SCHULZE (2), SCHEERBR (3), Ch. SCHI<OESING (4), A. 
MAYER (5), E. HII,GARD (6) and G. BODI,AENDER (7). In these 
works important data were already collected, which gave a general 
idea of the influence of electrol5^es 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 
RoHi,AND (8), MASCHHAUPT (9) and WIEGNER (10), ROHI^AND con­
siders the hydroxyl-ion as the most important factor in causing 
coagulation, which is contrary to the theory of FREUNDMCH ( I I ) , 

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 wiU 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 cm. 
in depth. One litre of water contained 0.22 gm. of the clay particles. 
The tests were carried out in NESSLER'S cyhnders, 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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tests the highest conceutrations 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, i. e., the particles of clay had all coagulated and had been 
deposited. 

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

TABLE I. 

Chloride of mercury HgCU . 
Acetic add 
Citric acid 
Sodium hydrate 
Oxalic acid 
Litium chloride 
Ammonium chloride . . . . 
Chloride of sodium 
Cloride of potassium . . . . 
Rhubidium chloride . . . . 
Formic acid 
Nitrate of silver 
Orthophosphoric acid . . . . 
Nitric acid 
Sulphuric acid 
Magnesium chloride 
Chloride of manganese . . . 
Calcium chloride 
Strontium chloride 
Chloride of nickel . ' . . . . 
Chloride of cobalt 
Chloride of cadmium . . . . 
Chloride of barium 
Hydrochloric acid 
Hydroxide of calcium . . . . 
Protochlorlde of copper CuCla 
Perchloride of iron, FeCl2 . . 
Chloride of aluminium, AICI2 

Concentrations with 
which no coagulatiofi is 
produced {rising values) 

Concentration with 
which further complete 
coagulation is produced-

°-5 
0.25 
0.05 
about 
under 
0.025 -
0.025 -
0.015 -
0.025 -
0.0125 -
0.0125 -
0.005 -
0.005 -
0.0015 -
0.0015 -
0.00125-
0.00125 -
0.00125-
0.00125 -
0.00125 -
0.00125 -
0.00125-
0.00125-

O.OOI 
O.OOI 
0.0005 -
about 

0.00025 Normal 
0.125 . 
0.0125 » 
0.0225 •) 
0.025 " 
0.0125 » 
0.0125 B 
0.0125 » 
0.0125 » 
0.005 » 
o.oog i> 
0.0025 » 
0.0025 » 
0.0005 I) 
0.0005 s> 
0.0005 » 
0.0005 fi 
0.0005 » 
0.0005 » 
0.0005 » 
0.0005 " 

. 0.0005 » 
0.0005 » 
0.0005 » 
0.0005 » 
0.00025 » 
0.000125 » 
0.000125 » 

0-5 
0.125 
about 
under 
0.125 
0.125 
0.125 
0.125 
0.050 
0.1 
0.025 
0.025 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0005 
0.005 
0.005 
0.005 
0.004 
0.0025 
0.0005 
about 

Normal 
-0.25 
-0.05 

0.05 
0-5 

- 0.050 
- 0.050 
- 0.050 
- 0.050 
- 0.025 
- 0.050 
-0.0125 
- 0.005 
- 0.0025 
-0.0025 
- 0.0025 
- 0.0025 
- 0.0025 
- 0.0025 
- 0.0025 
- 0.0025 
- 0.0025 
- 0.0025 
-0.0025 
- 0.0020 
- 0.00125 
- 0.00025 

0.00025 

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, i. e., the strong dissociated mineral acids, such 
as sulphuric acid, nitric acid and hydrochloric acid possess a strong 
coagulative capacity. 
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Of the hydrates only the sodium and calcium hydroxides 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 complete 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 (12) and aluminium salts. 

In addition to the investigations mentioned, Prof. GEDROIZ has 
examined the influence of sulphuric acid on the coagulative capacity 
of salts. It has been found that very weak concentrations of 
sulphuric acid, which of themselves can cause no coagidation 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 0.0125 N. gave no. 
coagulation of the clay suspensions in 48 hours, but if to the same 
solution sulphuric acid in the concentration of 0.001-0.000075 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 hydrate, however, with weaker 
concentrations of chloride of sodium, of o.i N. onwards, caused a 
noticeable retardation of coagulation. The solution of chloride 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 0.05-0.0125 N. 
could stül be observed, whilst weaker concentrations of sodium 
hydrate (0.005-0.00025 N.) much retarded the coagulation, and only 
with concentrations of NaOH of 0.000025 N. was no retardation to 
be observed. 

The soda solution exercised a stül greater retarding action on the 
coagulation of the clay suspensions by the chloride of sodium. 
A concentration of 0.015 N. stiU 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 flocculation brought 
about by chloride of potassium was the same, in the experi­
ments of GEDROIZ, as he had shown with chloride 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 concentration of o.ooi N. in 48 hours already caus­
ed considerable coagulation ; bj^ 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 0.000005 N. 
By the addition of sodium hydrate to a chloride of potassium so­
lution, therefore, with weak concentrations of the sodium hydrate, 
the coagulation is still further strengthened, and only concentrations 
of sodium hydrate of 0.000125 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(0H)2 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 opposite 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. 

GEDROIZ has also investigated the coagulative capacity of 
NaOH, Na^COj and NaHCOj, 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. 

No coagulation betwen Complete coogulation 

Na OH — 0.023 — 0.020 N. o.ioo — 0.050 N. 
Na^ CO3 — 0.05 —0.025 * 0.125 B 
NaHCOj—0.125 — 0-0.5 » 0.125 » 

The NaHCOj 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 :— 

CaClj 0.00125 — 0.0005 N. 
Ca(N03)j under 0.00125 » 
Ca (OH)^ o.ooi — 0.0005 » 
CaSO^ undei 0.000125 » 
Ca (HCOj)^ » 0.00125 » 

The following experiment of GEDROIZ 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 coagiilation 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 FeClj, 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. 

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

2 — Ped. ins. 
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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. 

GEDROIZ further took into consideration the relations between 
the size of the particles and the concentration of the coagulator. With 
this he has estabhshed 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. RAMANN (13) quotes some data on the coagulation of 
quartz suspensions, which unfortunately are not comparable with the 
data of GEDROIZ. Quick-lime has also been shown by the experi­
ments of Prof. RAMANN 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 Htre. The influence of quick-Hme was 300 times 
greater than the influence of sodium oxide, and 245 times as great 
as the influence of carbonate of soda. Prof. RAMANN is also of the 
opinion that the physical quahties of the sous are in intimate rela­
tion with the coagulation phenomena. 

Some data relative to the influence of Ca(0H)3 on the finest par­
ticles of sou are found in the investigation of Prof. O. LEMMESMANN 

and I/. FRESENIUS (14), in which it is shown that in weaker concen­
trations Ca(OH)j 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 quahties of soils, 
even with the podsol formation of clay soils, are so quickly altered. 
According to the investigations of GEDROIZ, podsol clay soils contain 
extremely small quantities of absorbed cations, apart from the H ion,. 
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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. GEDROIZ. 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 CaCOj, 
which at the same time contain the absorbed H' ions of clay-loam. 
GEDROIZ points out finally that water saturated with CaCOj, 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 CaCOj is contained in the clay 
particles, with at the same time other electrolytes which assist 
or retard the dissociation of the CaCOj, this influence must be very 
great. 

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

I .EXPERIMENTS WITH CI,AY SUSPENSIONS MADE PROM THE EOAMS OP 

IvETTEAND. 

The main object of the investigation was : 
(i) 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 clearl}?- 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 :— 

(i) Clay-loam formed under the influence of excessive wet. 
I t contains no calcium carbonate, shows very strong acid reaction, 
and has very inferior physical quaUties. 

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. 
I t contains no CaCOj and has a weak acid reaction with litmus 
paper. 

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

(5) Suspensions of original chalk — a relatively pure CaCOj 
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 imm. 
sieve, and then various fractions of clay obtained by cleaning. First 
tha t 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 100 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 cc. in depth in the course of 72 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 mud 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 (HCOj)^ had formed, which had also 
caused coagulation. The experiments lasted several months. Also, 
the finest products 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 clay (finest 
products). 

From those clay fractions of the marl loam which had not yet 
deposited in the course of lo 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 drying it, the mechanical 
analysis was carried out. For the analysis there were used (i) 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 days over the clay fraction and had become relatively 
harder. 

Mechanical composition. 

Deposits 
in 6 hours 

I . 21.2 % 

. n . 53-1 % 
* i i i . 96.2 % 

Deposits 
in between 
6-24 hours 

40.4 % 
46.7 % 

3-7 % 

Deposits 
in 24 hours 

38.4 % 
0.2 % 

0.1 % 

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 31.2 % of particles 
were available, which deposited in the course of 6 hours. 

An analysis of the water used for experiments II and III, for 
its content of Ca(HC03), and NaHCO, (16), showed : 
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II-

Ca(HC03)j . . 0.0009 N 0.073 gm. per litre 
NaHCOj . . . 0.0002 » 0.017 » » » 

III. 

Ca(HC03)2 . . 0.0015 " 0.121 » » » 
NaHCOj . . . 0.0003 >' 0.025 » » » 

It should be remarked that CafHCOj)^ is reckoned as a diatomic, 
but NaHCOj as a mon-atomic salt, since the number of the COy 
ions at the dissociation is very small, we have in the solution mainly 
the mon-atomic HCO3' 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 origiaal 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 calcium 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 CaCOj takes place, and fairly large 
quantities of Ca{011)^ form in the solution. The concentration of 
Ca(0H)2 was in some cases even 0.0016 N. which must also be taken 
as the main reason why, from CACO3 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 CaCOj, 
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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(i) I/Oam-clay soil 4.43 gm. per litre 
(2) Podsol clay soil, level A . . 2.76 » » » 
(3) » » » )> B . . . 1.56 » » » 
(4) » » » » C . . . 3 .24 » » » 
(5) Original challc 0.34 » » » 

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 GEDROIZ, it is 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 GEDROIZ, 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 cylinders 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 cylinder. If the clay suspension is flocculated, however, 
even though slightly, then the deposit covers the whole of the bottom. 

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

(i) Sulphuric acid. 

Concentrations of o.oooi 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 coagulation No coagulation 

Clay suspension of I<oam-clay soil 
Podsol clay soil, Horizon A . . . 

» » » » B . . . 
» » » » C . . . 

Original chalk 

0,002 N and over [ 0 .0005 N. and under 
0.002 » » » i 0.0005 » » » 
O.OOI » » » ! 0.0003 » » » 
0.005 » » » 0,0001 » » » 
O.OOI )) » » 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 sou and the upper horizon (A) of the potter's clay 
soil: 10 gm. of the dry soil were mixed directly with lo cc. 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 cyHnder, after flocculation, another 20 cc. 
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 0.0007 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 cc. 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.oi N, if we assume that the 
CO2 in the more dilute solution is dissociated from H'-HCOg'. The 
clay suspension of the loam-clay soil and of the upper horizon (A) 
of the podsol clay sou gave no deposit with the o.oi N. solution 
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of carbonic acid ; the clay suspension of horizon B, with the same 
solution, gave a weak deposit, but with the concentration of 0.005 N. 
no deposit. The other two samples of clay suspension showed the 
following results :— 

Suspension of horizon C. of the podsol clay soil 

Suspension of original chalk 

Complete flocculation 

0.001 N; and over 

0.0Ü2 N. » » 

No flocculation 

0.001 N. and under 

0.0003 N". » » 

The suspension of the finest particles of original chalk went 
completely into solution in this case also with concentrations which 
were greater than 0.0003 N. I t is veiy characteristic tha t 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 connected with the suspension — the concentration 
of the suspension of the marl clay was much greater. 

To the cylinders 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. CaC03, 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 
complete, as can be seen from the following data :— 

^ 

Clay suspension of l o a m d a y soil 
» » » horizon A 
1) » » » B 

Camplete coagulation 

over o .o i 
» o .o i 
» 0.004 

Nc coagulation 

0.003 N'- ''^^ under 
0.002 N. )) » 
0.0005 N. » » 

10 gm. loam-clay soil and 10 gm. of the horizon A were 
each mixed with i.o gm. CaCOj 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 CaCOj 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. 
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It is characteristic that the concentration of carbonic acid, 
which produces a complete flocculation of the clay suspension of 
the marl-loam (o.ooi N.), is only twice as low as the corresponding 
concentration of sulphuric acid, yet the electrolytic rising-value for 
both these acids is equally high (with the concentration o.oooi N.). 
If we take into consideration that the carbonic acid has expelled 
sulphuric acid from the CaCOg, then it follows from this that the 
action of the carbonic acid is not weaker, but stronger, than that of 
the sulphuric acid. 

(3) Experiments with Ca{OH)^. 

The experiments were carried out with concentrations of 0.0001 
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 :— 

Clay suspension ol loam-clay soil . . . . . . 
)> )J » podsol clay soil horizon A 
)) » )) )) )j » )) B 

)) )) » » » )) )) c 
Suspension of original chalk 

Complete flocculation No flocculation 

0.005 ^ ^^^ 0^^^ 
0,003 '* " " 
0,002 >̂ Ï' » 
0.002 » » >' 
0 ,002 « « « 

0,002 N and under 
0 005 » » '> 
0 .0003 '̂ *' " 
0,0005 '* '' ** 
0 .0003 *' *' '' 

It is surprising that with the flocculation caused by Ca(OH)jj 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)j than the clay 
suspension of the marl loam. 

The clear liquid over the deposit in the test cylinders was almost 
completely poured off, and distüled water again added. The clay 
suspension of the loam-clay soil in this case gave no deposit at all; 
the deposit in aU the other test tubes was fairly large, but complete 
flocculation only took place in the cylinders with clay suspension of 
marl loam and horizon B, in which the original concentration of the 
Ca(0H)2 amounted to 0.005 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 following results were obtained:— 

Complete flocculatiou 

0.3 N and 
0 . 2 » B 

0 . 0 3 )) )) 

0 . 0 2 )) « 

0 . 0 2 » » 

over 

» 
» 
» 

No flocculation 

0.05 N and under 
0.02 » >> » 
0.005 " ** " 
0.003 '' " " 
0 .003 " " '̂  

Clay suspension of loam-day soil 
» B » potter's clay soil level A. 
)> )) )) )) » » )) B. 
» » » » » » » C. 
» » of level C of another sampler of soil 

From the data quoted it appears that flocculation of the loam-clay 
sou and of horizon A of the podsol clay sou 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 s am­
ple of sou, which also proved to be equally sensitive to NaOH. It is 
probable that in this case the Na' ion is not of such great importance 
as the calcium ion passed over from the marl loam. It is 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 NaHCOy 

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

Clay 

» 

suspension of loam-clay soil 
» » horizon A . . . . 
>' » » B . . . . 
» )) )> c . . . . 
'' original chalk . . . . 

Complete flocculation 

0.4 N and 
0.3 » » 
0 . 1 » » 

0 . 0 3 « >' 

0 . 0 3 » » 

over 

» 

No flocculation 

0.05 N and under 
0 . 0 1 » » » 

0 . 0 2 » » B 

0 . 0 0 2 » » » 

0 . 0 0 5 " '̂ " 

It may be remarked that NaHCO, acts less strongly than NaOH 
which is also confirmed by the experiments of GEDROIZ. 
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In comparing the results it must be borne in mind that the NaHCOj 
of Prof. GEDROIZ is assumed to be diatomic. The action of the 
NaHCOj is much stronger on the clay suspensions of marl loam and 
original chalk than on the other clay suspensions examined. The 
clay suspension of the loam-clay soil demands especially high concen­
trations for complete flocculation. After 48 hours, therefore, and the 
completion of the experiment, there was added to each of these clay 
suspensions 0.5 gm. CaCOj in a test tube. The flocculation capacity 
of the NaHCOj 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 
that the hydrolytic decomposition of the CaCO^ was very much re­
duced by NaHCOj, as both salts have the same anions. 

(6) Experiments with NaCl. 

Concentrations of 0.0005-0.5 N. were examined, and the follow­
ing results obtained :— 

Clay suspension of loam-clay soil. 

» » » horizon A . . 

» » » » B . . 

. » » » C . . 

» » » original chalk. 

Complete flocculation No flocculation 

0.2 N. and over 

0 . 2 » » » 

0 . 0 2 » » » 

o.oi » » » 

0 . 0 2 » 1' » 

0.02 N. and under 

0.005 » » » 

0.003 » » » 

0 .0005 » » » 

0.002 » » » 

Here also the strong action of the chloride of sodium on the clay 
suspensions of the marl loam, and especially the great difference 
between the concentrations which cause complete flocculation and no 
flocculation, is striking. In the experiments with chloride of sodium, 
the deposition proceeded much more slowly than with the other 
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 hydroljrtic 
decomposition of the CaC03 and the further dissociation of the pro-
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ducts of this decomposition. NaCl contains no ions common to 
CaCO consequently the hydrolylic decomposition of the CaCOj, 
under the influence of the NaCl, proceeds more quickly. If CaCOj 
precipitate alone is added to with a chloride of sodium solution, then 
perceptible quantities of the Ca(0H)2 in a short time go into solution 
according to the equation : 

CaCOj + 2 H P = Ca (OH), + H^CO, 

The Ca(OH), is strongly dissociated into Ca" and OH' ; ions 
HjCOj, however, dissociates very easily into H^O and CO, and only 
forms small quantities of ions H' + HCO3' 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^COj, NaHCOj and Ca(HC03),. 
As, however, the hydrolytic 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 20 times greater than the latter, which was not the 
case with the electroljrtes observed previously. The balance, in 
this case, can only be established after a long time. 

(7) Experiments with CaSO^. 

The experiments were carried out with concentrations of 0.0003 N. 
-o.oi N. 

TABEI^ VIII . 

Clay suspension of loam-Clay soil 

» B » horizon A of podsol clay soil 

» )> » » B » « » 

» » » )> C , B » » 

» » B original chalk 

1 
1 

Complete flocculation No flocculation 

0.005 ^ ' ^^^^ ^^^^ 

0,005 '' '' " 

0.003 » » » 

o .oo i « » » 

0.002 » '> » 

0.001 N. and under 

0.0005 » » )) 

0.0003 » » »̂  

? 

0 ,0003 " " " 

The clay suspension of the marl loam, with a concentration of 
gypsum 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 
0.0003. N., probably o.oooi N. 

The lowest concentrations of gjrpsum, which wül 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 stronger. 

(8) Experiments with Ca[HC0'^^2 

The experiments were carried out with concentrations of 
0.0001 N.-o.oi N., in which the Ca(HC03)2 is considered as diatomic. 
The solution also contained free carbon dioxide — in the 0.02 N.-Ca 
(HCOj)^ solution moreover o.oi N.-CO^ — which might still further 
strengthen the action of the solution on the marl loam. The results 
were as follows :— 

TABEI< IX. 

Clay suspension 

» » 

» » 
a J) 

% » 

of loam-clay soil 

» horizon Aofpodsolc laysoi l 

» )) B n •- » » » 

» )) C » ;; » » 

» original chalk" 

Complete flocculation 

0.005 N-

0.004 " 

0.002 j> 

0.0005 » 

0.002 » 

and 

)) 
» 
» 
» 

over 

)> 
» 
ri 

» 

No flocculation 

0.002 N. 

0.0005 » 

0.0003 » 

O.OOOI » 

0,0005 » 

and under 

» » 
» » 
» » 
» )> 

Hence, it is seen, that the clay suspensions of the marl loam are 
much more sensitive to Ca(HC03)2 than the clay suspensions of the 
loam-clay sou 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 of f he upper horizon of 
the podsol clay sou —• the latter is flocculated by lower concentrations 
of Ca(HC03)2, but especially low are those concentrations which cause 
no coagulation (electrolytic rising-value). 

(9) Experiments with Ca{HC0^2 and NaHCOy 

The analyses of numerous water extracts from various soils 
show tha t certain quantities of Ca(HC03)2 and NaHC03 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 o.ooi N. The contents of Ca 
(HCOj)^ and Mg(HC03)2 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^COj, even in concentrations of 0.00005 N., can completely stop 
the flocculation produced by 0.015 N. NaCl solutions. 

In the homogeneous system Ca(HC03)2+ NaHCOj both salts have 
common anions, which strongly influences the solubility of the 
Ca(HC03)^. In a 0.02 N. solution of CaCHCOj),, the NaHCOj in a 
concentration of 0.06 N., in 24 hours already causes complete deposi­
tion of the chaUc CaCOj; in 5 days, however, the concentration 
of the Ca(HC03)2 solution is considerably reduced by even such weak 
solutions of NaHCOj as o.ooi normal. 

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

a) C l a y s u s p e n s i o n s of l o a m - c l a y s o i l . 
These experiments were carried out about two months later 

than the experiments with the Ca(HC03)2 alone. In this time the 
clay suspension of the loam-clay sou had already considerably chang­
ed its properties, and had become less sensitive to Ca(HC03)2. At 
the beginning of the experiments the clay suspension, vdth 0.003 N. 
solution of Ca(HC03)j, 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(HC03)j 
solution of concentrations 0.003 N. and 0.004 N., and also no deposit 
when at the same time, in addition to Ca(HC03)2, there was also 
present in the solution NaHCOj in concentrations of 0.000002 N. up 
to 0.15 N. 

The clay suspension of the loam-clay soil at the commencement 
of the experiments gave a fairly large deposit with o.i and 0.2 N. 
solution- of NaHCOj. 

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 sou, experiments could only be carried 
out with the assistance at the same time of a 0.007 N. solution of 
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Ca(HC03)j and the following concentrations of NaHCOj solution: 
o.oi N., 0.005 N., 0.002 N., o.ooi N., 0.0005 N., 0.0002 N., o.oooi N., 
0.000005 N., 0.000002 N., o.oooooi N., 0.0000005 N. 

The deposit was complete in all the test tubes in 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(HC03)2 without NaHCOj, but the deposit in all other 
tubes with NaHCOj was very small. The deposit after an hour was 
much smaller in the tubes with NaHCOj in concentrations of 0.002 N.-
o.oi N., 0.0002 N.-0.0005 N. and 0.000005 N.-0.0005 N., than 
in the tubes with NaHCOj in the other concentrations examined 
(O.OOI N . , O.OOOOI N . and under 0.000005 N.) the general forma­
tion after i 14 hours was more uniform; although the deposit was 
still not at all complete, the deposits in the tubes with NaHCOj 
in concentrations o.oi N.-0.002 N. were notably smaller. The rep­
etition of this experiment was unfortunately not possible. 

b) C l a y s u s p e n s i o n s of h o r i z o n A of t h e 
p o d s o l c l a y s o i l . 

The experiments with these clay suspensions were only carried 
out with Ca(HC03)2 in the concentrations 0.003 N. and 0.007 N. 

In the first series of experiments without NaHCOj 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 0.00001 N. Complete deposit after 24 hours could only be 
obtained with the concentrations o.oi N.-0.002 N. of the NaHCOj, 
there was hardly any deposit in the same time with the concentra­
tions 0.15 N.- 0.02 N., but again almost complete deposit, similar 
to those without NaHCOj, began to be seen with concentrations of 
o.ooi N. of NaHCOj and even under that strength. The concentra­
tion of NaHCOj between 0.02 N.-0.15 N. also very much retarded 
the coagulation; the deposit in these tubes also was very small after 
72 hours. After thoroughly shaking the tubes, an interesting phenom­
enon was observed in the tubes with the concentration of NaHCOj 
of O.OI 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 NaHCOj 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.oi N.-NaHCO, 
solution considerably assists the deposit of CaCOj from the solution 
of Ca(HC03)2, as I 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(HC03)3 solution by a o.oi N. NaHCOj solution also progresses 
relatively quickly. 

NaHCOj in concentrations between 0.000005 N. and o.oi N. was 
tested with 0.007 N. Ca (HCOj)^ 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.-o.oiN., 0.0005 N.-o.ooi N. 
and 0.00002 N.-0.00005 N . ; after an hour the flocculation in nearly 
all the test tubes was complete and equally great. 

c) C l a y s u s p e n s i o n s of h o r i z o n B of p o d s o l 
c l a y s o i l . 

The experiments were carried out with concentrations of o.ooi N., 
0.002 N. and 0.007 N. of Ca(HC03)j. The concentrations of NaHCOj 
were in the first t wo s;eries bet ween 0.15 N. and o.ooooi N. 

The influence of the NaHCOj was, in the first series (o.ooi N. 
-Ca(HC03)2 solution) as follows : The deposit was much greater in the 
test tubes with 0.15 N., o.io N. and o.oi N. NaHCOj than in the 
tubes with pure Ca.(RCO^)^ solution ; the concentrations of 0.05 N. 
and 0.02 N. of NaHCOj much letarded flocculation; in all the other 
tubes, i. e., with concentrations of NaHCOj of 0.005 N. and lower, 
there was, in comparison with the pure Ca^HGOj)^, 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 NaHCOj which lay under 0.00005 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., o. 10 N. and 0.15 N. — NaHCOj — solution, 
were notably smaller. After 72 hours the deposit was complete 
in all the tubes except those with 0.02 N. and 0.05 N., — NaHCOj — 
solution. After 72 hours all the tubes were thoroughly shaken, and 
after i 1^ hours the observations were repeated. A comparatively 
larger deposit was present in the test tubes without NaHCO, and in 

3 — P^i. ins. 



34 INTERNATIONAI, SOCIETY OF SOn< SCIENCE 

the tubes with concentrations of NaHCOj under 0.00005 N., with 
concentrations of NaHCOj between 0.00005 N. and 0.005 N. the 
deposit was small, and between the concentrations of NaHCO| of 0.005 
N. and 0.15 N. there was no deposit. 

In the third series, with concentrations of 0.005 N. Ca (HCOj)^, a 
heavy deposit began after an hour. Half an hour after shaking, 
it was observed that with concentrations of NaHCOj between o.ooi 
N.-o.oi N. and between o.ooooi N.-0.00002 N. fiocculation was 
retarded, but after i hour the difference disappeared. This dif­
ference could be thoroughly investigated only by quantitative deter­
mination, which, however, is difficult to carry out. 

d) C l a y s u s p e n s i o n s of m a r l l o a m ( h o r i z o n C ) . 
The experiments were carried out with concentrations of Ca(HC03)2 

of 0.0003 N., o.ooi N. and 0.007 ^ - "^^^ 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.(RCO^)^, and therefore also NaHCOj, which, in the case of experi­
ments lasting a long time, greatly alters the general formation. I t can 
only be said tha t the fiocculation of the marl clay by the addition of 
NaHCOj is not so much retarded as was the case in the above-
mentioned experiments. A most unfavourable influence on the 
speed of fiocculation and deposit is exerted by the concentrations 
of NaHCOj of o 01 N.-0.05 N. with concentrations of Ca(HC03)2 
of 0.0003 N and O.OOI N. ; with concentrations of Ca(HC03)2 there 
was the same effect, also some of the weak concentrations of NaHCOj, 
but to investigate this phenomenon in detail, new and exhaustive 
experiments would have to be undertaken. 

10. Experiments with CaSO^-\-NaHCO^. 

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

(a) E x p e r i m e n t s w i t h c l a y s u s p e n s i o n s of 
l o a m - c l a y s o i l . The properties of the clay suspension of 
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loam-clay soil were much less altered by the solution of CaSO^ than 
was the case with the Ca (HCOj)^ solutions. Several experimental 
tests showed that very small concentrations of NaHCO^ greatly 
retarded the flocculation of the clay suspensions, even with those 
higher concentrations of CaSO^ which cause complete deposit without 
the addition of NaHCOj. The results are summarised in tabular 
form, where the degree of deposit is calculated according to the 5 
grade system: 5 — complete deposit, the Hquid 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 ; i — the deposit 
very slight; o — no deposit. 

TABLE X. — Concentration of 0.004 N. CaSO^. 

NaHCOj normal solution 6 hours 24 hours hours 73 houTB 

o . . . . 
0.1 .. . 
0.05 . . . 

0.02 . . . 

O.OI . . . 

0.005 • • 

0.002 . . 

0.001 . . 

0.0005 . . 

0.0002 . . 

O.OOOI . . 

0.00005 • 

0.00002 . 
O.OOOOI . 

0.000005. 

3 
o 
o 
t 

o 
I 

I 

I 

I 

I 
2 

3 

4 
4 
4 
4 

The data quoted show that that all higher concentrations of the 
NaHCOj from concentrations 0.0002 onwards greatly retard floccu­
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 CaSO^ occurred by the deposit of CaCOj. Thorough 
observations, with repeated shakings, were made with the concen­
tration of CaSO of o.oi N. 
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TABLE XI. — Concentration of o.oi N. CaSO . 

Concentration 
of normal solution NaHCOt 

o . . . . 
0.2 . . . 

0.15 . . 

0.05 . . 

0 . 0 2 • . 

O.OI . . 

0 . 0 0 5 . . 

0 . 0 0 2 . • 

0 . 0 0 1 . . 

0 . 0 0 0 5 • 

0 . 0 0 0 2 . 

O.OOOI . 

0 . 0 0 0 0 5 • 

O.OOÖ02. 

0 . 0 0 0 0 1 . 

0 . 0 0 0 0 0 5 

i h 4h 1,25 
h 

3 h ih 24 h 72 h 2 h 5h 

(destroyed) 

4 

4 

4 

4 

5 

5 

5 

5 

I 

2 

2 

2 

3 

4 

4 

4 

4 
4 

4 

4 

5 

5 

5 

5 

5 
5 

5 

5 

0 

0 

I 

I 

3 

3 

3 

3 

The data given aie obtained by simple 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 NaHCOg was also un­
favourable in these experiments, in which the deposit of CaCOj could 
be observed in individual experiments. The concentration of the 
NaHCOj of 0.02 N. is particularly interesting. 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 NaHCOj of o.oi N. 
— at the commencement this concentration, in comparison with the 
test tube without any NaHCOj, influenced flocculation favourably, 
but later retarded it somewhat strongly. After the shaking , a fa­
vourable influence on the flocculation was only observed with the 
concentration of NaHCOj of 0.015 N., the lower concentrations exer­
cised no influence or a negative one. 

b. Clay sus p e n s i o n s of h o r i z o n A . — The con­
centration of CaSO^ of o.ooi N. and the concentration of NaHCOj 
between 0.15 N.-o.oooi N. were investigated. An inconsiderable 
deposit was observed only with the concentration of the NaHCOj 
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 
NaHCOj was somewhat different; the concentration of NaHCOj of 
o.l N. retarded flocculation; the concentrations of 0.05-0.005 N., 
however, assisted flocculation in the first 48 hours, but after the 
shaking a favourable influence was only to be observed with the 
concentrations of 0.005 ; with t he 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 CaCOo. 

All the low concentrations of NaHCOj (0.00005 N.-0.002 N.) 
retarded the deposit in the first 24 hours, but after 72 hours the 
difference was made up ; a retarding influence was only to be observed 
with the concentrations of 0.0002 N.-0.002 N. 

The concentration of NaHCOj of 0.00002 N. exerted no retard­
ing influence. 

c. C l a y s u s p e n s i o n s of h o r i z o n B . — The 
experiments were only carried out with CaSO^ concentration of 
o.ooi N., which by itself gave a fairly considerable deposit in 
48 hours. Here also the higher concentrations of NaHCOj (0.005 
N.-o.i N.) favoured deposit in the first 48 hours ; after the shaking, 
however, the hastening influence could only be observed with the 
concentrations of NaHCOj (0.0001N.-0.0002 N.) exercised a mark­
edly unfavourable influence on flocculation. With stiU lower con­
centrations of NaHCOj (o.oooi N.-0.00002 N.) no retarding influence 
on the coagulation was observed. 

d. C l a y s u s p e n s i o n s o f m a r l l o a m ( h o r i ­
z o n 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 NaHCOj 
used were between o.i N.-0.00002 N. A pronounced retarding 
influence was only to be observed with the concentration of NaHCOj 
of o.oi N. and with tha t not in the first 48 hours, but only after the 
shaking and long standing. 

CHARACTERISTICS OF TSÈ SAMPLES 

OF s o i l , USED FOR PRODUCING 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 electrolytes. 
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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 CaCOj of the highest 
dispersiveness. The last-named effect is probably connected with 
the concentration of the suspension, as in a litre about lo 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(HC03)2, 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 preHminary preparation — baking, treating 
with NHj, NaOH solutions — have given large quantities of par­
ticles which were finer than o.oi mm. Both the sous 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 year 1924, had received man­
ure and 150 kg. of superphosphate per i ha., the other field had 
not been manured for four years. With the usual mechanical ana­
lysis, both the soils gave 4 0 % of fractions finer than 0.01 mm., and 
about 10 % of fractions finer than o.ooi mm., but the mechanical 
analysis without any preparation of the analysing materials gave the 
following results: 

Fractions finer than o.oi mtn 
Fractions finer than o.oi mm 

Manured soil 

I 

5.32 % 

0.37 % 

II 

I-I5 % 
0.07 % 

Unmanured soil 

I 

7-72 % 
0.64 % 

II 

I..53 % 
0.14 % 
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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 foiuid that soils which contain a large 
amount of fine clay particles require much heavier and often 
repeated manuring to obtain satisfactory yields. 

Both the so-caUed productive and unproductive years are related 
to the flocculation and peptisation of the soil coUoids. 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. Experiments I and I I 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 CaCOj, 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 electrol>i;es on 
the coagulation of the claj' 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 
sod, since formerly the upper levels in I^ettland contained CaCOj, 
and the alteration of the qualities of the finest particles could 
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- only occur by time, with the washing out of the CaCOj from the 
upper levels. 

The soil profiles had the following appearances. 

(i) Profile of loam-clay soil. 

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

Aj (0-20 cm.) vegetable mould, contains 8.2 % comparatively well 
decomposed organic matter, reaction acid to Htmus, the chalk re­
quirement, determined according to the method of HUTCHINSON 

and MCLENNAN and expressed as CaCOj, amounts to 0.76%. 
Aj (20-50 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 ver}' hard. 

B (60-70 cm.) bluish grey loam ; the physical quaUties are very 
bad, but it reacts neutrally to Htmus. From 70 cm. onwards is 
found typical, unstratified, stony soil. 

For the experiments the upper part — 20-35 cm. — of horizon A^ 
was used, in which the poor physical qiialities 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 80 cm. 
In comparison with other similar soil profiles, it must be pointed out 
that the horizon containing CaCOj 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.oi 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 CaCOj is washed out by the action of the 
deposit and the carbonic acid. 

2. The acid reaction of the sou 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 calcium 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 products, 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 % 
hydrochloric acid :— 

A, 0-15 cm 0.571 % 
A^ 20-35 cm 0.224 % 
Bj 60-70 cm 0.414 % 
Cj 70-80 cm 1.420 % 

The chalk contents of the upper level were obviously inadequate 
for obtaining a neutral reaction of the soil. The chaUc contents of 
level Aj 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^O 
and Na^O, which may be of great importance in explaining the 
properties of the loam-clay sou : 

Dissolved in hot l o % hydrochloric acid 
» » cold 0.05 N , » » 
» a I l i t re Ca(HC03)2 solution from lOO gm. 

soil 
» « I l i t re clay suspension deposi ted b y 

Ca(HC03)2 

0.240 % 
0.012 % 

0.0020 gra. 

0 .0060 gm. 

Na.O 

0.055 % 
0 . 0 1 2 % 

0.0016 gm. 

0.0085 g™-

I t must be pointed out that considerable quantities of K^O 
are dissolved from hot 10 % hydrochloric acid solutions, although 
the loamclay soils always require much potash manuring. 

According to Prof. GEDROIZ, the quantities of K^O qnd Na^O 
dissolved by cold 0.05 N. hydrochloric acid may be taken as suitable 
zeoHtic 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 NaHCOj, 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 0.02 
N.-Ca(HC03)j solution on filtration through a thin (i cm.) layer of 
soil, are small, but the concentration of the solution reaches about 
o.oooi 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^O exchanged from very poor loam-clay soils is 10 times 
greater, but the quantities of Na^O 5 times greater. 

I t would have been of special interest to determine the quan­
tities of K^O and Na^O 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^O 
and Na^O which were contained in the liquid after deposit of 
the clay particles with small amounts of CafllCO^)^, as a part 
of the K' and Na' absorbed in the clay particles could pass over 
into the Hquid. This experiment gave considerable quantities in 
I litre of the liquid : K^O—0.0060 gm. and Na ,0 — 0.0085 gi" -̂

The clay suspension contained 4.43 gm. of clay particles in i 
litre and the percentage content of the clay particles was K^O — 0.14 
and Na^O — 0.19 %, 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 
KjO and Na^O might pass into solution from the glass, consequently 
the data obtained may contain a shght error. I t seems probable tha t 
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 amovmts 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, i. e., requiring a greater or lesser amount of lime {containing 
H' ions), but 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 sensitiveness of the 
clay suspensions of these soils to electrolytes. 

I t must also be pointed out that by treating tlie sample 4-5 times 
with I.o 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 soil, 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. GËDROIZ 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 [•>•). 

2. The section of the podsol clay soil. 

The following horizons can be diiïerentiated in the soil section. 
Aj + A^ (0-18 cm.) 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 Htmus paper. 

Bj (18-22 cm.) lyoam of yellow colour with very poor physical 
properties ; acid reaction. 

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

C (52 cm.) Stony unstratified loam with 16.2 % CaCOj (The 
MgCOj is also reckoned as CaCOj). 

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 i mm. 
sieve, was as follows :— 

TABLE XI I . — Mechanical Composition of Podsol Soils. 

Description 

F ine sand 
Coarse silt 
Medium silt 
Fine silt 
Clay particles 

Coarse 
particles 

mm. 

I - 0 . 2 5 
0.25 - 0 . 0 5 
0.05 - 0 . 0 1 
0.01 —0.005 
0.005 — O.OOI 

< O.OOI 

A 

% 

3.43 
34-30 : 
23-54 
21.70 

6-45 
10.58 

E 

% 

3.25 
32.70 
11.66 

19.15 
8.87 

24.36 

C 

% 

6.13 
42.34 
14.03 
i 7 . l i 

5.76 
14-63 

http://i7.li
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The samples of soil were prepared for the mechanical analysis 
by drying in the oven, a few drops of ammonia being added. The 
content of fractions coarser than i mm., in the levels named, were 
as follows : 

A B C 

2 0 . 1 % 6 .6% 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. I t is seen from the mechanical composition 
that the upper horizon A has not only lost aU the CaCOj, but also 
large quantities of the finest fractions (clay particles), which'were 
washed out and collected in horizon B. 

The lime requirement according to HUTCHINSON, as CaCOj, 
and the quantity of CaO released from hot 10 % hydrochloric acid, 
were as follows :— 

lyCvei A. I^evel B. 

Ivime requirement as CaC03 0.25 % 0.16 % 
lyime content CaO 0.069 % 0.930 % 

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 distinct acid reaction, but after standing for about 
3 months the concentration became neutral. I t 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^O and Na^O were only determined in 
the marl loam (horizon C) and in the fraction of the mechanical 
analysis of the sample :— 

TABI,E XI I I . — Kp content of Marl Loam. 

Marl clay 
Fractions of mart loam 

» » » 
» » y, 

» )) » 
» » » 
» » » 

I - 0 . 2 5 mm. 
0.25 - 0 . 0 5 » » 
0.05 - 0.01 » » 
o.oi — 0.005 » » 
0.005 - 0.001 i> 1) 

<^ 0.001 1) 1) 

K j O 

% 
2.28 
1.28 
1.22 
2.67 
4-58 
4.60 
3-6o 

NajO 

% 
0.77 
0-73 
0.74 
0.60 
1.32 
0.73 
o . i o (i9> 
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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 (o.oi-o.ooi mm.) ; in the finest fractions they are 
present in much smaller quantities. 

Fractions given as finer than o.ooi mm. are those products 
which did not deposit from a bed of water lo cm. deep in lo hours. 
In the tests clay particles were used which had not deposited in 
the course of 3 days. The content of K p and N a ^ of these 
particles has not been determined. Here also, as with the loam-clay 
soil, the amounts of K p and N a ^ were determined which, (I) 
were set free from hot 10 % hydrochloric acid ; (II) from cold 0.05 N. 
hydrochloric acid; (III) set free in i litre of 0.02 N. Ca(HC03), 
solution by filtering the solution through 100 gm. soil in a layer 
I cm. thick (the filtration lasted 48 hours) ; (IV) were contained 
in I litre of the solution with the clay particles which were to be 
examined. The determination gave the following results : 

TABI,E XIV. — Estimation of Kfi and Nafi in Marl Loam. 

I 
II 
Ill 
IV 

A B 

KjO 

0.165 % 
O.OIO % 
0 0026 gm_ 
0.0070 gm_ 

Na,0 

0.021 % 
0.013 % 
0.0042 gm. 
0.0030 gm. 

K,0 

0.555 % 
0.015 % 
0.0042 gm. 
0.0040 gm. 

Na,0 

0.050 % 
0.019 % 
0.0043 gm. 
o.oiio gm. 

C 

K,0 

0.390 % 
0.019 % 
0.0038 gm. 
0.0030 gm_ 

Na,0 

0.150 % 
0.021 % 
0.0085 gm_ 
0.0080 gm 

An especially large quantity of potash soluble in hot 10 % 
hydrochloric acid is contained in horizon B, about 3 times as much 
as in horizon A. Cold 0.05 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(HC03)2 solution. For the last determinations, IV, the clay par­
ticles of horizons A and B had to be flocculated with the smallest 
possible quantities of Q.2i{TlC0^^, which could, however, take over 
in solution a part of the K^O 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^O content is very small. The 
highest Na^O content is observed in the clay particles of horizon 
B — o.oiio gm. to the litre. 

I t must also be pointed out that the amoimt of K^O 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 i litre about 0.0022-0.026 gm. of 
KjO and 0.0060-0.0087 gm. of Na^O, if the subsoil water contains 
CI' and SO/ ' . 

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 B C 

Weight of clay particles per litre 2.76 gm. 1.56 gm. 3.24 gm. 

C o n t e n t o f C a ^ p a ^ c l e s i n ^ ; ^ ':;fJl ^fjj^ - ^ % 

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 tha t 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, tha t 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. I t 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 CaCOj, 
however, increases the sensitiveness of the finest fractions of the 
marl loam to the ordinary elctrolytes examined, and also to the 
solution of COj 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 flocculated with very small quanti­
ties 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. KossowiTSCH and I^. AITHAUSEN 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 supplying the 
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plants with water containing carbonic acid. By such treatment the 
Na^COj is converted into NaHCOj, which has a less injurious effect 
on the plants. The following sample of loam-clay soil from the neigh­
bourhood of Hasenpoth in I/atvia shows tha t the strong acid soils 
really contain considerable quantities of absorbed mon-atomic ca­
tions : 

Na.O 

Dissolved in ho t l o % hydrochloric acid 
» » cold 0.05 N. hydrochloric acid 
1) from 100 gm. soil in i l i tre of 0.02 N. 

Ca(HC03)2 solution. 0.0175 gm. 

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 very high — 0.34 % as CaCOj. 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^COj. 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. I t contains no coarse crystaUine 
CaCOj and hardly any organic matter. On filtering a 0.02 N. 
Ca(HC03)2 solution through this lime, from i Utre was obtained 
0.0054 gm- K^O, and no Na^O. 

The suspensions of the finest particles of this sample of Ume 
were deposited completely in about 10 days, as fairly large quantities 
of Ca(HC03)2 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 HAGER 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 
flocculation 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. I t also explains why the clay suspen­
sion of soils with high lime requirements are much (about lo 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)j-o.oo2 N. and 0.005 N. 
The explanation is probably to be sought in the properties of the 
Ca(0H)2: 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. IVEMMERMANN and I^. FRESENIUS (22) in a number 
of experiments. By the influence of the Ca(OH)2 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 (20 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 yield a great amount of Ca" ions to the solution, 
whilst the clay suspensions of the marl loam yielded considerable 
amounts of these ions, at all events under the action of the NaCl 
solution, which moreover assisted the hydrolytic decomposition of 
the CaCOj. A specially great difference is also to be noted in those 
concentrations of NaCl solution which produce no further flocculation; 
with the clay suspensions of the loam-clay soil this is a 0.02 N. so­
lution, whereas with the clay suspensions of the marl loam it is a 
0.00005 N. solution, the difference being, therefore, 40 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 hme 
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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^O 
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. AU 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 NaHCOj is that this compound is dissolved in the 
solution with the formation of Na^COj which is hydrolj^tically de­
composed into the strongly dissociated NaOH and the weakly disso­
ciated carbonic acid, which latter further decomposes into H^O -f-
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^COj and higher concentrations of 
NaHCOj are used which, after some time have an alkaline reaction. 
The lower concentrations of the NaHCOj, below 0.002 N. however, 
after a few days show no alkaline reaction against phenolphtaline, 
whilst the stabilizing influence of the NaHCOj is observed in much 
more dilute solutions. 

In this case the explanation must probably be sought in the 
intermingling reaction between the NaHCOj 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 HCO3 ^°"^' ^^^^ ioim Hfi 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 electrolj^tes. That is probably also the chief 
reason why the action of the NaHCOj solution is comparatively 
small on the clay suspensions of the marl loam, and the action of 
this solution is equally small on the clay suspensions of acid soils 
when at the same time they are under the influence of higher con­
centrations of Ca (HCO3), and CaSO^. 

— Fed. ing. 
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estimated as CafHCOgJa and the KHCOg as NaHCOj ; in the titration 
methyl orange was used as indicator. 

(1:7) P., KossowiTSCH. Arbeiten des landw. chem. Labor, in Petersburg. 
Part 1905. ly. Ai,THAUSEK, ibidem, Part VT. 1909. 

(18) Rus. Journ. f. experim. Landwirischaft, pp. 27-48. 1923. 
(ig) These figures are actually greater, as in the chemical analysis NHg on 

the deposition of the clay particles ( > o.ooi mm.) was replaced by KAl 
(804)2, which could reduce the contents of mon-atomic cations in the 
clay particles. 

(20 Russ. Journ. f. experim. Landwirtschaft, pp. 705-720. 1905. 
(21) G. HAGBR. Bodenstruktur und Kolloidchemie (Soil structure and col­

loidal chemistry). Zeitschrift f. Pflanzenerndhr. u. Düngung. Part I I , 
pp. 292-311. 1923. 

(22) Iv. FRESENIUS. Zeitschr. f. Pflanzenerndhr u. Düngung. Part I I I , pp. 4-7. 
1924. 

(23) RAMANN, Zeitschrift f. Pflanzenerndhr. u. Düngung, A. Part I I I , p . 269, 
1924. 

Abstracts and Literature. 

S o i l P h y s i c s . 

T h e Pre l iminary T r e a t m e n t of Soils wi th Ammonia before an Atter-
be rg Slime Analysis. 

BIYANCK, E . and AI,TEN, P. Bin Beitrag zur Frage nach der Vorbehand-
lung der Boden mit Ammoniak für die Atterberg Scblammanalyse. Journal 
fur Landwirtschaft, Vol. 72, No. 3, p . 152, 1924. 

The method recommended by H. K A P P E N 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. 

NlKI,AS. 

S o i l C h e m i s t r y . 

Base Exchange in Soils. 

A general discussion held by the Faraday Society, December 1924. 

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

HissiNK, D. J . Introductory paper. 
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COMBER, N . M. The role of electro-negative ions in the reactions 
between soils and electrolytes. 

PAGE, H . J. and WII^LIAMS, W . Studies on base exchange in 
Rothamsted soils. 

ROBINSON, G. W . and WII,I,AMS, R . Base exchange in relation to 
the problems of soil acidity. 

SAINT, S. J. The relation between the PH, t i e lime requirement, 
and the thiocyanate colour of soils. 

FISHER, E . A. Base exchange in relation to adsorption. 
FISHER, E . A. Base exchange in relation to swelling of soil colloids 

General discussion. ' I/. G. 

Estimation of Titanium in Minerals, Ores and Industrial Products. 

BARNEBY, O. LI. and ISHAN, R. M. Zeitschrift fur analytische Chemie, 
Vol. 65, N o . 9, 1925. 

The paper 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. 

NIKLAS. 

An Inquiry on Liming and into tlie Best Means of Extending the Prac­
tice. 

Enquête sur Ie chaulage et les moyens propres a developper la prati­
que de eet amendement. Bulletin de l'Office de Renseignements agncoles. Mi­
nistère de rAgriculture. Paris, August, 1925. 

VIII R e g i o n : S o u t h . 
Two parts : East of the Rhone (Cévennes). West of the Rhone 

(Provence). 

A. Cévennes and Languedoc. 

Ardèche Department: Consists on its central massive of granitic, 
Jurassic, Cretaceous and volcanic 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 alluvium is found; 
Gardons, Cèze are poor in lime, but quite fertile notwithstanding. 

The Pliocene deposits in the South of the department are complete^ 
lacking in lime. Despite this the practice of liming is very much neg­
lected in this vine-growing department. 

Aude Department: the tertiary calcareous strata are neither vine-
growing nor limed. They do not lime regularly, in this district, because 
it requires about 1500-2000 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 Pyrenees. 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-RMne. Generally rich in limes, nearly 20-

25 % in the alluvium of the Rhone. 
Only the stony plain of Crau (diluvium) 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 calcium cyanamide give good 
results in the Durance valley. 

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

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

Var Department: 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 Hyères 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 calcar­
eous for the cultivation of flowers or for large-scale farming, which is 
not carried out beyond the tertiary marl plateau or in the alpine valleys. 

Corsica. 
Nearly all districts are deficient in lime. Everywhere liming is 

so fa,r no more than an experiment. 
I t must be added that under the Mediterranean climate the prac­

tice of liming is generally neglected ; in humid climates, however, Ume 
supplements the sun and helps nitrification. PIERRE LARUE. 

Methods of Estiniation of Humus in Soil. 

CoijLiNS, O. Engelhardtsche Versuchsstation. No. 2. 

The application of ISCHTSCHEREKOFF'S method of humus estimation 
in soils in the agrochemical laboratory of the ENGELHARDT 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 20-25 cc. of 10 % 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 accuracy hy 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 WINKI<ER'S method. AUTHOR. 
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Manua l of Mineralogical Chemis t ry . 

DoEivTER, C. and LEiTMEiBR, H. Handbuch der Mineralchemie. With 
many illustrations, tables and diagrams. Pour volumes. THEODOE. STEIN-
KOPF, Dresden and Leipzig, 1925. 

This already reviewed and well known work is continued with t h e 
two volumes now published. Vol. I I , 11 (iron ores) and Vol. IV, 2 (cop­
per and iron sulphides, silver sulphide, ores and tetrahedrite). 

SCH. 

The Est imat ion of the Very Small Quantit ies of Iodine. 

P'EW.ENBERG, V. Th. Die Bestimmung Elleinster Mengen Jod. Zeit-
schrift fur 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 very small quantities ot 
iodine, as they are found almost everywhere. Quantities from o.oi gm. 
to the 10 millionth part of a gram can be estimated. The author deals 
with the quanti tat ive estimation, the colorimetric estimation, the se­
paration of organically and inorganically combined iodine, as for exam­
ple iodine in water (sea-water) in salts (rock salt) in minerals, in soils, 
in plant and in animal substances, etc. He also investigates the con­
tent of iodine in the case of iodised salts. For further particulars see 
Biochem. Ztschrft, 142, 246 (1923) ; 152, 116, 128, 132, 135, 141, 153, 
172, 185 (1924). Mitt. Lehensmitteluntersuchung u. Hyg., J4, 161, 305 
(1923) ; J4, 185 (1923). Biochem. Ztschrift, 152, 116 (1924). 

NIKLAS. 

T h e Determinat ion of the Cations found Adsorbed in SoUs by the 
Hydrochloric Acid Method. 

GEDROIZ, K . Die Bestimmung der im Boden in adsorbiertem Zustande 
befindlichen Kationen nach der Salzsaurmethode. Journal f. ExpeHm. Agro-
nomie, 1924. 

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 ion from ammonium chloride (see my 
work in Journal Experim. Agronomie, vol. X I X , (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 one, bu t what 
is also of great importance, much cheaper. This new method is based 
on the observation tha t , on t reat ing a soil with hydrochloric acid of con­
centration not higher than 0.05 N., an exchange of cations takes place 
between the hydrochloric acid and the zeoliths of the soil, bu t 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 t reated in the cold with 25-50 cc. of 0.05. 
HCl (special accuracy is not required) in a porcelain basin of moderate 
size, then filtered through a filter paper (hardness 602) and washed 
with the same acid until the washings show a negative tests for cal­
cium. The filtrate is then treated in the manner usual for hydrochloric 
acid extracts. , AUTHOR. 

The Ult ramechanical Composit ion of the Soil and its Dependance upon 
the Adsorpt ion of i ts Occurr ing Cations. Liming as a Means of 
Improv ing the Ul t ramechanical Composition of the Soil. 

GEDROIZ, K . Die ultramechische Zusammensetzung des Bodens und 
ihre Abhangigkeit von der Art des im Boden in adsorbiertem Zustande 
befindlichen Kations. Journal f. Experim. Agvonomie, 1924. 

In a previous paper the author has shown tha t the colloid nature 
of a soil, as estimated b y i ts swelling, is in close relation t o the adsorp­
tion of its cation. In this paper an account is given of experimental 
work which proves t ha t the mechanical and especially the ultramechanical 
composition of a soil (the fraction < o.ooi mm.) is changed according t o 
which cation saturates the adsorption complex of a soil. Investigations 
were carried out with reference t o the action of Na, NH4, K, Mg, Ba, 
Al, Fe and H in replacing the naturally adsorbed bases (Ca and Mg). 

AU soils investigated by the author which contained as adsorbed 
bases only Ca and Mg, and even the most loamy types of soil, did not 
show the presence of particles of colloidal size (0.25 micron) ; and even 
after the apphcation of methods recommended for the preparation of 
soils for mechanical analysis the soils did not show more than i % of such 
particles. The substitution of the adsorbed Ca and Mg by the cations 
of Mg, H, K, NH4 and Na increased the number of colloidal particles 
present in the order indicated, i. e. least on substitution by Mg and most 
on substi tut ion of Ca and Mg b y Na. The supplying of the soil wi th 
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 pentrat ion of Na and H cations into the adsorbed soil com­
plex and the influence of t h a t penetrat ion mainly in view of the occur­
rence of such penetration in na tu re (alkaline soils or solonetz, which con­
tain adsorbed Na by unsatura ted bases, podsol 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 decomposable into pr imary particles 
on substitution of Ca or Mg by other cations. The action of the hydro-
genion is very weak in this respect. However, soils sa turated 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 is extraordinarily strong. Thus 
while an analysis of a loamy soil sample in i ts natura l condition, i. e. t h e 



ABSTRACTS AND LITERATURE 57 

adsorbed bases being Ca and Mg, gave 39.9 % of the particles as being 
< 0.001 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 < o.ooi mm., while from among the lat ter as much as 
45-3% were of 0.22 micron. The cause of this phenomenon is tha t , while 
the ions in a solution of a soil sa tura ted by Ca are Ca and OH, in a so­
lution of a soil saturated by Na the ions are Na and OH. In the lat ter 
case the stabilising action of the hydroxy]-ion on the organic and alumi­
nium silicate soil particles is much greater than the coagulating ac­
tion of Ca. Solutions of soils sa turated by the hj'drogen-ion and which 
contain in the soil solution hydrogen-ion, but , of low concentration, and 
whose coagulating action with Ca is also low, occupy 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 stabili ty of the different soils sa turated by Ca and Mg (e. g. black-
earth soils), Na (Solonetz soils) and H (Podsol soils). AUTHOR. 

Soils Deficient in Bases. Methods of Determinat ion of Hydrogen- ions 
present in an Adsorbed Condit ion. The Requi rement by Soils 
of Lime to neutral ise Unsa tura t ion . 

GEDROIZ, K . Von Basen nicht gesattigte Boden. Journal f. Experim. 
Agronomic, 1924. 

Experiments on washing soils with cold hydrochloric acid of dif­
ferent concentrations i nti: 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 ht t le on the organic pa r t of the soil, 
or on the aluminium silicate par t . I t does not decompose them and 
the only reaction is to exchange its hydrogen for the bases adsorbed 
by the soil, which then pass into solution. 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 penetrat ion into the adsorbed soil complex (into the zeolitic 
and humous par t of the soil) and of displacing the adssoibed bases pre­
sent. Correspondingly all cations are equivalent in this respect and their 
penetration into a soil displaces from the la t ter 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 soils. The most suitable salt for the 
displacement of the hydrogen-ion is BaCl2 (1-O.5N.). The soil is t reated 
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on a filter-paper with such a solution until the displacement of the hy­
drogen-ion is complete — as shown by methyl orange. The amounts 
of free hydrochloric acid in the washings is determined by ti tration. 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 neutraliser. 

The investigations of soils, when all adsorbed bases have been dis­
placed, by treat ing them with 0.05 N.HCl show t h a t : (i) the adsorbed 
hydrogen-ion can again be displaced b j ' any desired cation ; 

(2) the decomposing and dissolving action of water on the organic 
and aluminium siUcate adsorption complexes of the soil is considerably 
greater in the case of soil saturated by hydrogen-ions than in tho.se sa­
tura ted 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 
t h 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 tha t displacing action of water, while, on the other hand, the 
presence in the soil of easily soluble salts or carbonates of Ca and Mg 
(in greater or smaller quantities) prevents this exchange of hydrogen-
ions for the bases present in the soi l ; 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. 
^0 {b) Simultaneously with the formation — in the above describ­
ed manner — of organic and mineralogical adsorption complexes de­
ficient in bases — proceeds an energetic washing-out action of these 
complexes from the soi l ; the soil becomes deficient in zeoHtic and 
humous components. 

The lime which serves as a means of decomposing and neutraUsing 
the unsaturated basic compounds, a t the same time protects the soil 
against the destruction and removal of its most valuable par t the ad­
sorption complexes. AUTHOR. 

The Disintegrat ion of Beton by the Chemical Action of Soil Water . 

GESSNER, H . Betonzerstörung durch chemische Einwirkung des Grund-
wassers. Agrochemical laboratory of the E.T.H. Schveizeriscke Zeitschrift 
fur Strasservesen, Nos. 5 and 6, Zurich 1925. 

The author hopes t ha t this short abstract of his work will be for­
given him in view of the enormous 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 soil improvements. 

The author, as a chemist to the Swiss Commission for the Investi­
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 writ ten 

http://tho.se


ABSTRACTS AND LITERATURE 59 

mainly for the building expert and contains therefore as few chemical 
references as possible. 

As a result of two years study the following conclusions are d r a w n ; 
Injurious to cement are : 

(i) 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 hme and in soil waters; 

(3) Acid action of apparently neutral soils, liberated by neutral 
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 BAUMANN-GULLY 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, ver}^ often in soils rich 
in lime, more rarely in peat . 

The chemical action of acids is quite clear in view of the alkaUne 
character of Portland cement. I^arge amounts of carbonic acid may 
lead to complete destruction, and the same result can be brought 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 kaown for a long time under the 
name of " gj'psum 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 magnesium 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 through the change in the soil water level, 
which causes the object t ha t a t one time was surrounded by water, a t 
another t ime to be under drj^ conditions. 

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

As precautionary 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. 

GidNKA, K. Die dispersen Systeme im Boden. 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. 
3. Soil colloids 
4. Adsorption phenomena in suspensions and colloids. 
5. Electric adsorption and coagurlation. 
6. Mutual coagulating action of colloids. 
7. Protective action of the humus-soils. 
8. Chemical adsorption in soils. 
9. Adsorption of gases and liquids (water). 
10. Soil solutions. 
11. Origin of different soil types in the light of dispersoid che­

mistry : 
(a) Origin of the laterite type 
(&) » » » p o d s o l » 
(c) » » » s t e p p e » 
(d) » » » so lone t z » 
(e) » » » moor and solontschak tjrpe. AUTHOE.. 

Investigations on the Acidity of Soils in the Neighbourhood of Lenin­
g r a d . 

Gi<iNKA, K. Kurzer Bericht über die Untersuchung der Aziditat der 
Boden. Annals of the State Institute of Exp&nmental Agronomy, P a r t I I I , 

No, I, 1925, Leningrad. 

The author 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 conclusie ns can be d rawn: 

(i) The upper soil surface (A) has the maximum acidity. 
(2) The low-land moor soils generally have a PH value of 5.5-6.0. 
(3) The podsol and gley-podsol soils give a maximum value for 

acidity when the soil sample is taken from forests. The PH value is 
then 4.5 (very seldom 4.8). Arable soils of similar morphology show 
lower acidity (PH 5.5-5.8-6.0-6.2). 

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

(5) The bendzina soils are almost neutral in their upper laxers, 
while their lower levels n:ay even show an alkaline reaction (PH 7. 7-
7.8-8.0). 

For the exchange-acidity using the method of Prof. GEDROIZ the 
following results were obtained : 

(i) The upper soil surface (A) has the maximum acidit}'. 
(2) The non-moor soils have a very slight acidity, which may be 

for the upper layers 0.0004 % 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. AUTHOR. 

A Simplified Method for the Determinat ion of Lime in SoUs. 

GROSSFEI.D, J. Vereinfachte Verfahren zur Kalkbestimmiing in Acker-
böden. Zeit. f. Pflanzenerndhrung und Düngimg, Vol. No. 1-2, pp. 93-103. 
Leipzig, 1925. 

Thé 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 dr5mess in a platinum capsule the 
soil solution obtained by mixing 150 gm. of air-dried soil with 300 cc. of 
hydrochloric acid (S. g. 1.15), then heating the mixture for an hour to 
boiling point. After allowing to cool, i t is heated to redness and 20 cc. 
of a 2 % solution of ammonium oxalate are added and a certain amount 
of soda, and then oxalate of lime ; i t is evaporated to 100 c c , filtered 
through a fine filter paper and the excess of oxalate determined by means 
of a s-olution 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 
is dissolved in hot 10 % nitric acid and then washed with water and ti­
t ra ted with permanganate solution. Wi th this method the most exact 
results are obtained with clay soils. A. F . 

T h e Physical Propert ied of Fores t SoUs and their Relation to Soil 
Acidity. 

NEJVIEC, A. and KOAPII,, K . Einige physikalische Eigenschaften der Wald-
böden. (Prom the Biochemical Institute of the State Experimental Station 
for Forestry Investigations, Prague). Zeitschfift fur Forst- und Jagdwesen, 
Year 57, pp. 540-567, tables 6. 

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

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 cause 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 
wiU counteract these unfavourable conditions. More openly grown 
stands show therefore always a lower acidity and a higher air capacity. 
The absolute water capacity is in general inversely proportional to the 
absolute air capacity. 

Also, close fiirely deeciduous tree s tands show a relatively small air 
capacity, although the soil ventilation is usually in this case miich more 
favourable than in the case of purely coniferous tree stands. The rela­
tion, acidity-air capacity, 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 tree stands the air capacity undergoes considerable 
variation. A direct relation between i t and acidity could no t 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 coniferous 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 s tudy the relation between their results and the 
most important CAJANDERS forest vegetation t3rpes. The oxalis type 
has a moderately acid soil reaction and a fairly high air capacit}', the 
Myrtillus tj 'pe has its optimum at a somewhat higher degree of acidity 
and lower air capacity, and the Calluna type has its optimum a t the 
highest degree of acidity and lowest air capacity. 

• GROHSKOPF. 

Modern Methods of Soil Investigation wi th Respect to the Biochemical 
Methods of Nutri t ive Content Es t imat ion of SoUs and the Effect 
of Inoculat ion. 

NiKijAS, H. Die moderne Bodenuntersuchung insbesondere zur Ermittlung 
d,es Nahrstoffgehaltes der Boden und des Verhaltens der Boden bei der 
Impfung. Tonindustriezeitung, No. 14, 1925. 

After a short consideration of the results obtained in the soil reac­
tion investigations a t the Agrochemical Inst i tute of the High-School of 
Weihenstephan, the author gives an account of the stage reached b y 
him and his collaborators in the biochemical investigations, begun a t 
the suggestion of CHRISTIANSEN and STOKLASA, 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. 

AUTHOR. 
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Determination of the Reaction and tlie Lime Requi rements of the 
Pfalz Soils. 

NiKCAS, H. and HoCK, A. Bestimmung der Reaktion und der Kalkbe-
diirftigheit von Boden der Pfalz. Praktische Blatter der Bayerischen Landesan-
sialt fur Pflanzenbau imd PJtanzenschutz, 1923, No. 8-9-10. 

A number of soil samples taken from very different geological form­
ations of the Bavarian RMne-Pfalz have been investigated by various 
methods, and the results obtained are shown in tabular form. I t was 
proved t ha t 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. NIKLAS. 

Colorimetric Reaction Investigations of Soils in Agr icul tura l Pract ice . 

NIKLAS' and HOCK, A. Die Reaktionsuntersuchungen der Boden mit 
kolorimetrischen methoden in der landwirtschaftlichen Praxis. Tonindustrie-
zeitung 1925, 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 tha t the field method is unsuitable and tha t soil reaction, 
investigations must be carried out in scientific institutions. NIKLAS. 

The Na ture of Soil Acidity in Fores ts Soils. 

NIKLAS, H . and HOCK, A. Zur Prage der Bestimmung der Ponnen der 
Bodensaure in Waldböden. Forstwissenschaftliches Zentralblatt, 47, 1925. 

The authors point out that , just as in the case of arable soils so in 
the case of forest soils we should not only determine the actual acidity, 
but the t i trational and exchange acidities as well. Using electrometric 
titration methods and making the ordinates to represent the values of 
PH 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 verj/ small quanti ty of alkali, rose very steeply from the neu­
tral point, through several Pu values, to a quite considerable PH value. 
From other experiments the author showed tha t soils with exchange 
acids contain mainly acid aluminium salts, which give curves very sim­
ilar to the above, and hence from the curves resulting on soil t i tration 
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 t i tration to determine the buffer 
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properties of a soil and also to find whether a neutral soil contains suffi­
cient buffer substances to permit the development of bacterial life. 

NiKXAS. 

The Importance of Carbonic Acid as a Fertiliser. 

NiKXAS, H., SCHAREER, K. and STROBEI,, A . Die Bedeutung der Koh-
lensaure als Düngemittel. Zeilsch'^ift fur angewandte Chemie, 38, 251, 1925. 

The previous work on this question is exhaustively reviewed and 
discussed. The experiments described were carried out with carbonic 
acid fertilisers produced by the chemical works Bayem at Reichertshofen 
near Ingolstadt. This fertiliser consisted of .50 % peat, 45 % wood 
charcoal and 5 % lignite. I t had a very favourable influence on many 
plants, especially potatoes. As to the question of fertiUsation with car­
bonic acid, it is necessary to continue the investigations for a number of 
years to settle finally the effectiveness or otherwise of carbonic acid fer­
tilisers. 

K. SCHARRER. 

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

NiBCAS, H. and VoGBi,, F. Bodenuntersuchungen aaf Reaktion und 
Kalkbedarf durch das agrikulturchemische Insti tut der Hochschule Weihen­
stephan. LandwirtschafUiches Jahrbuck fur Bayem 1925, Nos. 5-6. 

After a short desc iption of the met ' i ds applied an account is giv­
en of the results obtained from 2255 soil investigations carried out by 
the Ins t i tu te . Of those investigated, 50 % have been found to be 
weakly to strongly acidic, 15 % neutral and 35 % alkaline. Of 1285 
soils samples sent in by official Bavarian stations, and investigated by 
various methods by A. HoCK, 34 % were found to be absolutely lime 
deficient,' 23 % required only a limited lime supply and 43 % required 
no lime. I t could also be shown tha t the geological conditions of the soil 
were of pr imary importance in determining the character and the lime 
requirements of a soil. I t was further proved t ha t quanti tat ive methods 
b y themselves give a very superficial, and in most cases very erroneous 
idea of the t rue condition, and a warning is given as t o 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 the}' 
also show the to ta l acidity of the soils. Also, the soils belonging to the 
different geological formations are arranged according to the same 
scheme. I n 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-
t i tu te . 

NIKLAS. 
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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 SoUs. 

RiPPEi, A. Versuche aus dem Nachlass von AI,FRED KOCH. Journal fur 
Landwinschaft, 72, No. i , 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 cylinders on fallow soil, 
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 substanceè on the nitrogen capacity 
of different soils. The author does not share the late A . R O C Y ' 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 Inst i tute of Agricultural Bacteriology of the Uni-
versit)'' of Göttingen. He admits tha t A. K O C H probably had in mind 
the possibility, bu t not the fact, of a nitrogen fixtion during a fallow. 
He does not go deeper into details or into less important questions, 
neither does he review the literature on the subject. N I K L A S . 

The Preparation of Magnesium-Ammonium Phosphate in the Esti­
mation of Phosphoric Acid or Magnesiiun. 

SCHMITZ, B. Bin Beitrag zur Herstellung des Magnesia-Ammoniumphos-
phatnie derschlages fur die Bestimmung der Phosphorsaure bezw des Mag­
nesiums. Zeitschrift fur analytische Chemie, vol. 65, Nos. i and 2, pp. 46-53, 
1924. 

The author bases his investigations on the previous work of H. N E U -
BAUER, an abstract of which was published in the Journal in 1894. 

N I K L A S . 

The Organic Substances of the SoU. • 

SCHMUCK, A. Transactions of the Kuban Agricultural Institute, Part I, 
No. 2, 1923, pp. 1-92, Krassnodar. 

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

(i) The organic compounds in the soil form a complex mixture 
consisting of very different organic substances. The greater par t 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 par t is of a different nature and forms a charact-
•eristic organic compound, whose content varies in different soils. 

5 — Pei. 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 solubiHty of humic acid in water is sHght, and the transition 
from the soil-state depends upon the presence of suitable protective col­
loids. Under suitable conditions, the formation of a stable coUoidal 
solution is fairly easy, that solution then showing all the properties of 
organic emulsions. 

(8) The nitrogen containing part of the humic 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. 

(10) Humic acid contains benzene ring compounds. 
(11) The unsaturated character of the compound is shown by its 

easy combination with halogens and its easy oxidation with alkahne 
KMnOj. 

(12) 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 describes experimental work on humic 

acid. He isolated from the soil 300 gm. of a substance usually regard­
ed as humic acid. The substance had a soniewhat complex composi­
tion and gave besides sUght amounts of substances soluble in ether ben­
zene, ligroin and chloroform, about 14 % 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. I t is coUoidal and may occur in two 
forms, soluble and insoluble in water. When freshly precipitated from 
alkaUne solution it is fairly soluble in water, but does not diffuse through 
membranes. 

Analysis 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 solution, 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 (Cg li^02)a With 
such a structure they must contain a large number of double forms and 
should give condensation products. The author considers t h a t from 
very different complex organic compiunds, by the sphtt ing off of coater, 
and condensation, similarly constituted substances can be obtained, 
and hence, t ha t humic acid can be obtained from many widely differ­
ing substances. AUTHOR. 

Methods of Est imation of Phosphoric Acid in Soils. 

ScHTSCHEPONOWSKY, A. Zur Methodik der Bestimtnung des Phosphor-
sauregehaltes im Boden. Engelhavdt's Versuchsstation, No. 2. 

The SoNNENSCHEiN method for phosphoric acid estimation in soils 
so largely used by agricultural chemists, is unsuitable for two reasons. 
Firstly, its use in volumetric analysis is very inconvenient, and secondly 
it does not yield sufficiently accurate results, because the t rea tment of 
the soil with the common acids •— HjSO^ and HNO3 — introduces im­
purities. 

The purpose of this work was to find a method which would jrield, 
in volumetric analysis, better results than SONNENSCHEIN'S method and 
after a large number of experimenrs this was found in N I E S S E N ' 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 t i t ra ted with H^SO^. But, since the solution 
must be pure, i an a t tempt was made to oxidise and dissolve the phos-, 
phate by first t reat ing every 10 gm. of soil with 50 c c , or more, of o. iN. 
permanganate solution, acidified with sulphuric 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 • N I E S S E N ' S method 50 cc. of solution 
are taken. AUTHOR. 

On the Adsorpt ion of PzOs by Soils. 

SoKOi,ow, A. Ueber die Adsorption des P2 O5 dutch den Boden. Engel-
hardt'sche Versuchstation, No. 2. 

The author estimated the adsorption of P2O5 in relation to the amount 
of combined lime. For tha t purpose he increased the hme content an : 
then displaced i t byNH^^ 100 gm. absolutely dry soil contained in m g m . : 

Combined lime Adsorbed PjOj 
,'i . ~ — 

Original soil 411 341 

Soil treated with CaCb 588 609 

» » » NH+Cl — I I 

AUTHOR. 
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The Origin of Alkaline Soils (from the Russian) . 

VnjENSKl. La Pédologie, 36-58 pp., 1924. 

Alkali soils differ from acid soils by the fact tha t 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, Na2S04 and NajCOg. Prom his investigations 
and studies, the author arrives at the following conclusions: The 
salt soils were formed in those places where the ground water through 
capiUary attraction reached the upper soil 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 views of geologists on the 
question of climate after the ice-age. According to those views the 
then higher tem.peratures 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. HEI , I ,MERS. 

Sa l t Soils, their Origin, Composition and Methods of Improvemen t 
(from the Russian) . 

Vii,ENSKi, (New Village), Moscow, T53 pages, 1924. 

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, NaaSO^, 
NagCOg, NaHCOg and MglOj 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 tha t 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. HEI ,LMERS. 

The Impor tance of Gypsum in Agr icul ture (from Latvian). 

ViTiNS, J. (WiTYN, J.). Riga, pp. 44, 1925. 

The author draws attention to the very 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 a t Kem-
mern yield annually about 700 cc. of dissolved gypsum, and the whole 
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neighbourhood of Kemmern yields about 2000 cubic metres. Even 
the sea at Kemmern is richer in gypsum than anywhere else in the 
Baltic. 

The author discusses the questions 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 zone 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 are 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 \ears are a common 
experience on acid podsol soils and are due to a lack of divalent cations 
(particularly of Ca). But unprofitable years occur also on neutral soils, 
when the soil has not been m.anured for several years 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. From this point of view gyp­
sum is an important and a cheap means for keeping the fine soil particles 
in a state of coagulation. According to the author, i part of gypsum 
to 10 000 parts of water sufiices to bring about a settling of the fine par­
ticles of a soil in 24 hours, while a 3-4 times stronger concentration is 
necessary to cause the settling of the fine particles of a more acid soil. 

The author next considers sulphur as a plant food and the quan­
tities of sulphur which are supplied to the soil by the atmosphere and 
through dung manuring. Hence he concludes that sulphur maj* be 
present in podsol soils in minimum quantities even without their being 
manured with superphosphate, especially if it is cultivated with hoed 
crops 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 potassium carbonate. This was known for a long time in 
the case of solonetz soils, but it is of special importance in gley and 
podsol 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 soils when potatoes, rye and certain types of 
hoed crops, which require loose soils, are cultivated on them. Certain 
experiments with clover have shown that when using gypsum in the 
case of heavy very acid soils, 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. 

ly. FREY. 

file:///ears
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I. The Principal Phases of the Podsol-Forming Process. — II. The 
Fertility of the SoU in its Relations to SoU Acidity. 

(A summary of some soil investigations in Latvia). 
WiTYN, J. An address given at the IV International Soil Science 

Congress, Rome, 1924, pp. 32, illustrated, Riga, 1924. 

I. The author considers briefly the phases of podsol formation in 
lyatvia, and the subsoils, and different heights of the ground water level. 
With regard to the ground water the author distinguishes three cases 
(i) 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 (i) loams with 20 % CaCOg, silt content 20-
30 % ; (2) sandy loams with about 10-15 % CaCOg and about 10-20 % 
silt, (3) moraine detritus with high CaCOj conten t ; (4) Sand. In the 
second case he deals in detail with soils whose subsoil is (i) marl-clay, 
(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. 

I I . The second par t is a brief summary of the principal conclusions 
arrived at by the author in his second work (see J. VITINS (J. W I T Y N ) 

" The richess and the Fertility of Soils ". Riga, 1924). L/. I^REY. 

S o i l s a n d V e g e t a t i o n . 

The Influence of Titanium on Plant Production. 

BLANCK, E . and ALTEN, F . Fin Beitrag zur Frage nach der Einwirkung 

des Titans auf die Pflanzenproduktion. Journal fur Landwhtschaft, 72, No. 2, 
p. 103, 1924. 

The authors tested the results obtained by ANTONIN N E M E C and 

VACLAV KAS, who obtained by the use of Titanium a considerable increase 
in the yields 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 fertihsers gave increasing yields and a max­
imum yield was obtained on addition of 0.5 gm. of sodium t i tanate . 
BLANCK and A L T E N were unable, with the same experimental arrange­
ment, to confirm the above results, and even the application of colori-
metric methods did not show tha t any ascertainable amounts of Tita­
nium had been taken up by the plants. No secondary effects could 
also be shown, hence they conclude t ha t Titanium, a t least in the form 
of sodium t i tanate , has no influence on the production of plants. 

N I K L A S . 

A Plant Test with " Asahi-Promoloid " . 

BLANCK , E. and ALTEN, P. Fin Vegetationsversuch mit « Asahi-Promo-

loid ». Journal fur Landwirtschaft, 72, No. 3, p. 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 to be 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. NIKLAS. 

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

BiANCK, B. and AI,TEN, P. Versuche mit Jauchedrill bei Hafer über den 
aufschliessenden IJinfluss des Jauche auf die Mineralbestandteile des Bodens. 
Journal fur Landwirtschaft, 18, No. 3, p. 129, 1924. 

The application of the P L A T H liquid manure t rea tment 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 tha t 
the liquid manure t rea tment 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 t ha t a solvent 
action on the mineral components of the soil may be at t r ibuted to li­
quid manure. NIKI ,AS. 

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

BifANCjf, E. and Ai,TEN, E. Zur Wirkung des Zeotokols. Journal fur 
Landwirtschaft, 72, No. 3, p. 146, 1924. 

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 its in­
fluence on account of its supposed colloidal properties was noticeable. 
Hence the authors conclude tha t this preparation is of no value. 

NlKI,AS. 

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

I)BNGi,ER, A. (Researches from the MöUer Institute of the Forestry High-
School, Eberswalde). Zeitschrift fur Forst- und Jagdwesen, Year 57, pp. 385-
468, 4 tables and 10 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 cm. of covering depth found to be the most 
favourable. The t ime 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 cms. The depth 
of covering determines the type of sprouting. Four types of sprouting 
can be distinguished : 

(i) Hook type ; (2) claw type ; (3) etiolated, s tunted forms ; 
{4) kilted. GROSSKOPF. 
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Invest igat ions on the Acidity of Brandenbu rg i an Beech and Scots 
Pine (Pinus Sylvesiris) Habi ta t s , t ak ing Typical Habi ta t Growths 
as a S t a n d a r d . 

HARTMANN, P . K . Untersuchungen zur Aziditat markisclier Kiefern- und 
Buchenstandorte unter Berücksichtigung typsischer Standortsgewachse als 
Weiser, Zeitschrift für Forst- und Jagdwesen, Year 57, pp. 321-350. 

The author has rendered service in showing the relation of soil acid­
i ty t o the different floral habi ta t (arranged mainly according to CA-
JANDER) . 

From the large, part ly graphic tables it is evident tha t the habi ta t 
growths, beginning with the most acid heather (PH -4 and under) to sweet 
grass (PB -7 and over) which prefers a neutral reaction, extend within 
fairly wide acidity limits, but tha t their optima are found within nar­
rower and narrower limits. The same is t rue of the beech, although 
its opt imum 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 very marked acidic reaction and its optima 
are found to occupy similar, fairly wide regions. The ti trat ional acid­
i ty was determined by the DAIKAHARA method ; the PH values were de­
termined by the method of GII , I ,ESPIE using different indicators, and 
by the method of W H E R R Y using a general indicator. In the PH de­
terminations special at tention was paid to the root depths. 

GROSSKOPE. 

T h e Development of Roots of Different Pota to Varieties as shown 
at the Gött tngen Exper imenta l Stat ion. 

Ki,ASENER, O. Wurzelentwicklung verschiedener Kartofielsarten nach 
den Verhaltnissen des Göttinger Versuchsfeldes. Journal fur Landwirtschaft, 
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 Göttingen Experimental Station. A descrip­
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. I t is of interest to note tha t both the field-plants 
and the pot-plants had the same number of roots. The author could 
not confirm the conclusions arrived a t by SEELHOÜST and K R A U S tha t 

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 J E N S E N . Prom 
his work he concluded tha t the potato, like all other plants, in the de­
velopment of i ts roots, a t tempts t o develop a definite plan as i t does i n 
the development of its aerial part . He shows also tha t the roots of the 
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four potato varieties investigated, even without lupins, penetrate to a 
depth of 120 cm. 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 tinknown to us. 

NlKI,AS. 

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

LiECHTi, P. and RITTER, E . Ueber die Wesendüngung mit Guile. Land-
wirtschaftliches Jahfbuch dev Schweiz, Vol. 35, p. i, rgzi. 

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 Hght, 
to medium heavy, Hme-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 : 

(i) In a liquid 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. 

(2) When using large amounts of liquid manure large amounts of 
hme 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 Ume-deficient fod­
der, and this unfavourable action of the manure can be counteracted 
by a heavy appHcation of lime. 

(4) Liming of the soil brings about both an improvement 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 
water content of the grass but little ; the grass has the lowest water 
content on unfertilised plots. 

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

(9) If it is not possible to apply a nitrogenous fertiliser, a high 
nitrogen crop can be obtained by a simple potassium phosphate manur­
ing. In these experiments the crop per hectare per year was 40-200 kg. 
on non-limed plots and 70-230 kg. on limed plots. 

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

LtJNDEGARDH, A. Kliina und Boden in ihrer Wirkung auf das Pflanzen-
leben. 113 figures and 2 charts, pp. 319. Publisher Gustav Fischer, Jena, 1925. 

This book originated from a series of lectures delivered by the author 
in the winter 1923-24 a t the University of Briinn. I t 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 Vadero " (Swe­
den) established by the author. The various problems are studied from 
a physiological standpoint, and the author a t tempts to formulate cer­
ta in general physiological laws, especially the law of the relativity of 
factor action. 

I t is impossible to render fuU 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 ventilation of the soil, the chemical factors of the soil, 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 tha t view, it may be concluded tha t 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 Inst i tute . The whole book, 
and also the illustrations and figures are excellent. 

SCHUCHT. 

The Afforestation of Calcareous Soils especially by the Speckled Alder 
and the Black Spruce, in the Forest District of Göttingen. 

STASSEN and BEIJRISCH. Uber AufEorstungen ueber Kalködland. Zeitchrift 
fur Forst- und Jagdwesen. Year 57. pp. 483-494. 

From the chemical par t of the paper, particularly from the data re­
lating to the hydrochloric acid soil extracts, the following conclusion 
can be drawn that , the soils covered by the speckled alder are much rich­
er in nitrogen than those 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 i t is of interest to have 
some quanti tat ive results. Amongst the nitrogen data given are the 
following : 
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Nitrogen content. 

Rock 

Muschelkalk 
0.020 

Bare laud 

5 cm. dep th 
0.103 

5-20 cm. dep th 

0.637 

Covered 
by black spruce 

5 cm. depth 
0.167 

5-20 cm. depth 
0.092 

Covered 
by speckled aider 

5 cm. dep th 

0-345 
5-20 cm. dep th 

0.178 

GROHSKOPF. 

The Fertility of tiie Sou in Relation to Soil Acidity. 

ViTiNS, J . (WiTYN, J.), Riga, 1924, pp. 80. (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 tha t 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 %, while the minimum water capacity 
of the very loose marl was, in one case, as high as 46 %. Also, the capill­
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 soils, when the latter be­
come acidic. The acid reaction of the soil injures particularly the abil­
ity of the plant to utilise phosphoric acid and nitrogen, as GEUROIZ 
proved again and again in his plant experiments. Numerous field ex­
periments show tha t the I^atvian soils contain only minimum quantities 
of phosphoric acid and nitrogen and the main cause is the Hme short-
tage. The acid soils contain larger 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 PgOg and which without any phosphoric acid fertiliser what­
soever give very high yields, although the very same soils were previously 
strongly acid. In the acid soils the PjOj content is 0.1-0.2 %. 

The K^O 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. 
I t is probable tha t 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 tha t 
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, Hme-deficient soil. The lime content of heavy 
soils 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 5neld 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. 

I/. FREY. 

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

WIEDEMANN. E . Zuwachsrückgang und Wachstumsstockung der Fichte 
in den mittleren und unteren Höhenlagen der saclisischen Staakforsten. 
Akademische Buchhandlung W. Laux. Tharandt, 1925. 

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

A. The causes of the growth decline in the Saxonian pine forests, 
(i) The proof of a growth decline ; (2) the growth stoppage in the 

investigated region ; (3) climatic causes of the growth decUne; (4) changes 
in the soil conditions and the humus layer ; (5) other injurious causes. 

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

C. The experiments in Saxony on overcoming the decHne in growth 
of pines, (i) General. (2) Precautions taken by the felling authorities in 
Saxony. (3) Other curative measures. Conclusions. 
L. G. 

R e g i o n a l So i l S c i e n c e . 

Analyses of Soil Types of Troup County. 

Bulletin of the Georgia State College of Agriculture, Vol. IV, No. 2, 
pp. 28. Athens. Georgia, 1915. 

The soils of Troup County belong wholly to the Piedmont Plateau. 
The following tjrpes of soils occur: sandy loams of the Durham, 
Congaree and Cecil series, and loams and clays of the Cecil, I/)uisa, 
IrdeU, Congaree and Altavista series. Food material and acid analyses 
were made of all soils. 

HEEI,MERS. 
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Analyses of Soils of Douger thy County. 

Bulletin of the Georgia State College of Agticultufe, Vol. 5, No. 17, pp . 37, 
3 illustrations. Athens, Georgia. 1919. 

Dougerthy County lies wholly in the coastal plain. Only a nar­
row strip in the Eas t belongs to the Grey Sandy lyoam division and the 
rest belongs to the Red Belt. The soil is composed of the gravel and 
sandy loams of the GreenviUe, Orangeburg, Tifton, .Vorfolk, Sesquehanna, 
Grady, Cahaba and Thompson series, of the sands of the Norfolk series 
and of the clays of the Greenville and Grady series. In addition are 
found large swamps, especially along the Coolewahee river and the Chic-
kasawhackee river. The soils of these swamps are coloured black by 

large masses of organic matter to a depth of 9-12 inches. In appended 
tables are given the results of food material analyses of all soils. 

HELLMEKS. 

Analyses of Soils of Polk County. 

Bulletin of the Georgia State College of AgHcultuye, Vol. 5, No. 18 pp. 55, 
figs. 5. Atliens, Georgia, 1924. 

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 par t 
in the East belongs to the Appalachian's and a par t in the South to the 
Piedmont-Plateau. Among its soils the Talladega series are represent­
ed by shale, gravel and clay limes, the lyouisa series by gravel and fine 
sandy loams, the York series by loam, the Decatur series by clay and 
stoney loams, the Hagerstown series by gravel, fine sandy and ordinary 
loam, the Clarcksville series by stoney, gravel and ordinary loam, the 
Colbert series by fine sandy loam, and the Christian, Arnuchee, De Kalb, 
HanceviUe, Elk, Holston, Huntington and Gongaree series by gravel, 
stoney and sandy loams. In appended tables are given the results of 
plant food material analyses of these soils, together with the results of 
acid analyses. 

HEI,I<MERS. 

Analyses of Soil of J a spe r County. 

Bttlletin of the Georgia State College of Agricultute, Vol. 7, No. 6, pp. 46, 
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 lyouisa series by clay loam, the 
Molena series by sandy loam and the Congaree series by fine sandy loam 
and slimy-clay loam. AU soils were examined for plant food material con­
tent and acidity. 

HELLMERS. 
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Analyses of Soils of Crisp County. 

Bulletin of the Geotgia State College of Agriculture, Vol. 8, No. 3, pp. 30,. 
1 raap. plates 3. Athens, Georgia, 1919. 

Crisp County belongs wholly to the coastal plain. The main par t 
of i ts soil belong to Grey Sandy Ivoam, a sub-division of the coastal plain, 
and only a narrow str ip 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 b y loamy sand and sandy loam, the 
Sesquehanna, Plummet 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 Agriculture, Vol. IX, No. 9, pp. 36, 
I map, 3 plates. Athens, Georgia, 1921. 

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 " t5rpe. 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 soils large t racts of the County are 
occupied b y swamps, especially along the rivers. Appended are the re­
sults of food material and acidity analyses of all soils except the swamps. 

HELLMERS. 

Analyses of Soils of Wilkes County. 

Bulletin of the Georgia State College of Agriculture, Vol. IX, No. 10, pp. 39. 
plates 2. Athens, Georgia, 1920. 

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 to their po­
tash, phosphoric acid, nitrogen and lime contents and also a determin­
ation of the acidity of each soil was carried out. HELLMERS. 

Analyses of Soils of Floyd County. 

Bulletin of the Georgia State College of Agriculture, Vol. XI , No. 15, pp. 70, 
Athens, Georgia, 1923. 

Floyd County lies wholly in the regioii 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, Jefierson, Allen, Norfolk, Greenville, Hanceville, De 
Kalb, Shackelton, Monterallo, Frederick and ClarcksviUe series. Fine 
sandy loams are found in almost every one of the above mentioned se­
ries. In the northerly and north-westerly parts are fotmd 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 Agriculture, Vol. XIII, No. 5,, 

pp. 39, 1 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 Grey Sandy Ivoams. 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 material analyses of the above soils. 

HELLMERS. 

The Upper Rock Strata of White-Russia. 

AFANASIEW, J. Mem. de I'lnstitut agronomique a Gorky, Vol. II, pp. 140-
154. Gorky, 1924. 

General survey of the rock strata: 
(i) Upper beds composed of different types of rocks : siHceous 

or non-siliceous sands (i metre), loamy sand (Ivatvia) — i metre; coarse-
sandy loam (I metre); loess-sandy loam (30 cms.-i metre); loess 
(10 metres) ; loams free of siliceous material (up to 0.5 metre). 

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

(3) l/ower 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 three strata, separated from each other by layers of sand 
(12-15 metres thick)*. 

The soil forming layers consists of alluvium which overHes 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-called alluvial-
sea period, when a certain amount of rock was deposited ; on higher 
lying 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 accompanjdng 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 sand}' strips of old alluvium. 

The beginning of the agricultural period, when sands in the form of 
hills and dunes appeared, has been characterised 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 t3rpe the erosion processes have been continued even to the present 
time. AUTHOR. 

The Soil Division of South-Eastern Russia. 
GUNKA, K. (Rostov-on-the-Don), pp. 1-7, 1924. 

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

(i) 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 Caucasian 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 Terskaya territory). 
(4) The region of chestnut coloured soils (the south-eastern parts 
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of the Don territory, 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). AUTHOR. 

The Soil of the Kirghls Republic. 

Gi,iNKA, K. pp. 1-85. Orenburg, 1923. 

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

Chemiqal Characteristics of the Loess of the Former Cherson Province. 

KROKOS, W. Proceedings of the Scientific Research Institute of Odessa, 
Vol. I, August-October, No. lo-ii, pp. 1-17, 1924. 

In the following report are given the humus COj and Si02 content 
of the different loess varieties 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 Httle humus. The first up­
per layer of fossil soil, contains 10-0.78 %, the second layer 0,33-0.45 %, 
and the third 0.62 %. 

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 SiOj content, from 63.35 % 
to 84.56 % in the case of the second loess tjrpe, 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 SiOj estimation. This indicates 
a close connection between the loess and the moraine deposits. 

Each loess variety 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. 

5 — 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.). 
KROKOS, W . Part I. District Board of the Experiment 'Station, 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 plateau and the upper parts of the slopes. 

I t was thus 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 chrystaUine minerals sharp 
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 variety 
is diluvial loess, and the fourth is fresh-water loess containing residues 
of fresh-water moUuscs. 

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 ly. Thus Li 
represents the first loess stage, L^ the second loess stage, etc. 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 Ivî , the second Iv̂ » 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 I/j is half that of Iv ,̂ ^3, L4, 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 1̂2 and in L3 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 L4 and existed uninterruptedly up to the pre­
sent times. Judging from the fossil remains the steppe was originally 
moist (Lja, ^^a) and became drier and drier. 

At a depth of 2-4 metres the loess becomes chocolate brown and is 
traversed by yellow veins, branching vertically, which contain concre-
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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 1920-1921 proved that 1,^ 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. ViTiNS (J. WiTYN), pp. 88 -|- 32, illustrated, Riga, 51924 (in Latvian). 

The author discusses the importance of hming 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 : 

(l) the colour of the soil, (2) the white weathering crust on the pri­
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, (9) rising of wa­
ter, (10) the drying of the upper layers of the soil, (11) the development 
of the IvCguminoseae 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 Hming materials: 
(i) burnt lime and its preparation in Ivatvia from dolomite ; not suitable 
for liming and too costly. (2) Spring hme is found in many places (more 
than 150 are known) among which are some containing 150,000 cubic 
metres of Ume or more. The lime is of 95 % purity and in many ca­
ses reaches 99 % purity. In cases where this spring Hme is found at 
higher altitudes it is hardened and transformed into tufaceous limestone; 
in the lower levels the lime is very loose, very fine grained and can be used 
without grinding. 

(3) Sea-marl contains 50 % CaCOj, but, is seldom found. 
(4) Grey marl-loams contain 20-50 % CaC03 are fotmd on the sea-

coast between Windau and I^ibau. 
(5) Light sandy boulder-clay, very common in Northern Latvia on 

the Devonian sandstones, contains 10-15 % CaCOj, very seldom 20 % 
CaCOj. The upper layers are Hxivated and " podsoled " ; found at a 
depth of 1-1.5 metres 

(6) Heavy boulder- clays are only found in the southern and south­
eastern parts of Datvia. Theupper layers are " podsoled " ; found at 
a depth of 60-70 cm.a nd contain 15-30 % CaCOj in the upper surface, 
and 20 % in the middle and lower levels 4 % MgCOj. The boulder-clays 
have been subjected to inundation and subsidiary products have been 
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formed. Among the latter CaCOj is found only in striated clays and 
garnet deposits. 

(7) Garnet deposits are found only in osars and in isolated round 
masses. I^ime is found only in a coarse form (grains larger than 1 mm.) and 
may reach sometimes 81 % ; the grains of Silurian limestones from Estonia 
are rounded and polished. Before use the garnet 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 % CaCOj and the CaCOj content is highest 
in clays with grains of 0.005-0.05 mm. in diameter. In the heavy finely-
grained red clays the CaCOj content reaches only 15 %. The striated 
clays are found very often over large areas. These striated clays are 
especially useful in the case of light, sandy soils and pastures, since they 
contain besides the lime, 2.5-3.0 % of K2O. 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 results, when (i) the materials used contain FeS or FeSj; 
(2) on account of the smaU humus-content of the soil very little carbonic 
acid is evolved so that the CaC03 cannot be converted into Ca(HC02)2; 
(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. 
h. FEEY. 

The Sands and Sandy Soil of Latvia. 
J. V1ÏINS (J. WITYN), pp. 122 -{- 25 of German text, 50 illustrations, 

6 soil sections (coloured) and i map. Riga, 1924. 

The sand deposits occupy about ^/j of lyatvian 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 I^atvia 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 I^at-
vian rivers, the Dvina, the Iviv and the " Kurland " Aa, deposit large 
amounts of sand. I^arge 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 
presence of a large proportion of grains of 0.05-0.25 mm. size. In some 
sands about 98 % of the grains are of that size, and in no case is the per­
centage smaller than 80. Clay particles (o.oi mm.) occur in the sands 
very seldom and never to a greater proportion than 6-8 %. 
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Tlie chemical composition of the sands is quite different from tha t 
of the Finnish sands or of the sands of the district of St. Petersburg. The 
Latvian sands were de-rived from the lat ter sands. The Latvian Sands 
are characterised by a much smaller K^O and NSLJD con ten t ; thus the 
KjO content of Finnish sands is 2.05 % (FROSTERUS), of the sands of the 
district of St. Petersburg (WITYN) is 2.61 % and of the Latvian sands is 
1.02-1.38 % The corresponding Na^O contents are 2.69 %, 1.85 % 
and 0.20-0.5^2 %. They do not contain CaCOj, which is explained by 
the lower resistance of limestone to crushing and grinding forces. 
The P^O, content of the deeper lying sands is 0.05 %, and only in a sin­
gle case was 0.0027 % found. 

The sandy soils are mostly covered by forests of classes I-V, the 
central par t being of class I I I , 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, bu t with a depth of 
5-15 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 % CaC03 and has a thickness of about r cm. 

I t is not probable tha t these soils will improve without liming, as 
the CaO content of the sand and of the subsoil, soluble in hot 10 % hy­
drochloric acid, is barely 0.01-0.05 %. Even the soils under forests of 
the first class are strongly " podsoled. " The author is of opinion t h a t 
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 b y 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 CaCOj, in any case by smaller quantities than those used in Ju t ­
land for the heath soils {60,000 kgs. CaCOj 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. F R E Y . 

N o m e n c l a t u r e a n d C l a s s i f i c a t i o n . 

The Division of Bavar ia into Economic Units on the Basis of i t s Geol­
ogical and Soil-scientific Conditions. 

NiKi,AS, H. and Poi,T, H. Die Einterlung Bayern in Wirtschaftsgebiete 
auf Grand der geologisch-bodenkundlichen Verbaltnisse. Zeitschrift des 
Bayerischen statistischen Landesamtes. Nos. 3 and 4, 1924. 

The authors have divided Bavaria, from a geo ogical point of view, 
into 33 economic units and these are subdivided into 434 seed-sowing 
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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 years in the 
case of the more important varieties. Of primary importance for the 
work were, the soil map of Bavaria prepared by H, NIBXAS and published 
by the Zeitschrift des Bayerischen Statistische Landesamtes, and the atlas: 
" Bay ems Bodenherwitschaftung unter Berücksichtigung der geologischen und 
klimatischen Verhdltnisse ", prepared by the same author and published 
in 1917 by the " Statistisches lyandesamt ". NIKXAS. 

The Districts of the Department of the Isère. 

ROY, H . The district round Grenoble, pp. 501-520. Grenoble, 1925. 

I. T h e a l p i n e d i s t r i c t of t h e H a u t - D a u p h i n é -
The crystalline and Iviass beds of Oisans and Valbonais carry fertile 
pastures. Only rye and potatoes are grown at altitudes above 1000 
metres. 

T h e d i s t r i c t s of B e a u m o n t , M a t e y s i n e a n d 
t r i é V e s are formed of lyiass-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. 

T h e I / O w e r A l p s of V i l l a r s d e I ^ a n s a n d of 
G r a n d e C h a r t r e u s e are composed mainly of calcareous rocks 
and carry pastures up to an altitude of 1000-1200 metres. 

G r é s i v a u d a n . A fertile vaUey of the Isère, is like a well-
watered garden. 

II. T h e O u t e r - A l p i n e d i s t r i c t o r B a s - D a u p h i n é . 
The height declines from 500 to 200 metres from the Alps in the di­

rection of the Rhone 
T h e C r é m i è r e a t a n altitude of 250-400 metres, is a Jurassic 

calcareous, glacial plateau ; polyculture is being practised. 
T h e l y y o n p l a i n with its fluvio-glacial ferruginous loams 

carries only extensive crops. 
The cold siliceous, and heavy clay soils at an altitude of 500 metres, 

are muddy in winter and very dry in the summer and form the animal 
breeding and forestry districts. 

T h e p l a t e a u of C h a m b a r a n s , from 600 to 700 metres in 
altitude ; is not agricultural, but carries forests and is a breeding district 
especially of goats and oxen. 

T h e p l a i n s of B i è v r e a n d o f V a l l o i s e , a dry ravine 
of fine yellow-coloured sandy-clay soil contains enclosing rounded peb­
bles of the Rhone Alps. Except in the valleys, the yield of wheat and 
of stock is low, but the quality is exceptionally high. 

T h e m a r s h e s of B o u r g o i n , rich in humus, are partly 
drained, and grow poplars and industrial crops. 
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T h e B a l m e s are the hills dominating the Rhone and bear lyiass 
and glacial soils and is a fruit growing and dairy district. 

T h e R o u s s i l l o n t e r r a c e , has the same character and is 
a vine and peach growing district. 

T h e R h o n e s a n d s are occupied b y market gardening on 
account of the very rich soil and the cl imate; alti tude 140 metres. The 
chief crops are of vines, peaches and apricots. 

Iva V o y e r a i n e extends on a fluvio-glacial terrace a t a height 
of 60-70 metres above the Isère. The sandy soils are used particularly 
for the growing of nuts for export to the United States. 

On the Isère 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 t o pasture, in the humid climate, especially on clay, and sandy clay 
soils. 

The best potatoes are grown in the Alps in Trièves, Valbonnais and 
Oisans. The slopes exposed to the nor th as well as the cold soils of 
a schistose origin are stated to give bet ter seed than the warm soils, such 
as those of a sandy nature. P I E R R B IVARUE. 
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General Notices. 

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

GEORGE MUNÏEAN MTIRGOCI was born in 1872 a t Braila. His secondary 

education was received at Braila and Bucharest at which latter place he also 
attended the University. Originally he studied Mathematics, Physics and 
Chemistry, 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. TSCHERMAK, I . BECKE I . V. GROTH and B;. WEINSCHENK he 

devoted himself principally to the study of petrography, and in 1899 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 
moimtains excelled even his scientific enthusiasm for the study of geology, but his 

great interest in soil problems led to his very successful agrogeological studies. 
In 1905 the Rumanian Geological Institute established an agrogeological 

section of which he was Director. In 1909 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. MURGOCI 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 he travelled over a part of 
Germany and in the next year visited France and England. In 1904 
in London, he married Dr. AGNES KEi/i,y, 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 RADU, who a short time ago 
gained a prize at Cambridge. After marriage he travelled across the United 
States, and worked under Prof. A. C. IVAWSON and Prof. E. W. HrtGAKD 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, 
his repeated travels for the purpose of study, to Hungary and Rtissia, had a 
decisive influence on his soil-mapping methods, and made hin an adherent 
of the Russian school. The soil survey map of Rumania which be submit­
ted to tile i s t International Agrogeological Congress in 1909 was constructed 
on general natiiral-science 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. MuRGOCi was one of the four whose efforts 
brought about the holding of agrogeological congresses (i). 

At the 2nd International Agrogeological Congress at Stockolm the 
Internationalen Mitteilungen für Bodenkunde were founded and he was chosen as 
one of the editors, which honorary position he occupied until the journal ceased 
to appear. After the war he was one of the first who helped to reestablish 
the broken relations between the scientists of the different countries, and his 

efforts brought about the re-establishment of the International Congress. 
At the 3rd International Congress he was elected president of the 

5th International Commission for Soil Mapping, and devoted himself to this 
honorary oifice with great enthusiasm and was the author of the famous 
" Memoires de la Cartographie du sol ". 

(i) The let ter for the assembling of an Internat ionaf Agrogeological Congress was 
signed by J . NAMOGLIGH, Odessa, G. MTJEGOCI, Bucharest , O. TREIXZ, J . T I M K O , Buda­
p e s t , Director I , . V, I<OGGY, a t the Congress which took place a t Budapes t . 
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FIG, 8. —MuRGoci. Born at Braila 1872, died at Bucharest May 5, 1925. 
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Although ahready 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 description current in the 
difierent countries, but succeeded in publishing only one volume, so that the 
work was left unfinished. However, even 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 to his strenuous 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 efforts found recognition in his election to membership 
of nurnerous scientific societies, among others to the French Academy of Science 
of Paris. His was one of the best known 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 results. 

I t will be difficult to replace this dear colleague whose restless activity 
exerted such a profound influence on our science 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 19th 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 to repeat my appeal to members 
for their collaboration. Members can effectually lighten my work if they 
will reply at once to my enquiries whether made by letter or circular, and 
especially if they Will send annual subscriptions 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 ", Groningen (Holland), on account of the International Society 
of Soil Science. 
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But as I already suggested in the previous number (Vol. I l l , No. 3, 
p . 759), i t 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) of 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 
annual subscriptions in a single account. 

Moreover I should like to remind the members t h a t : 
(i) The annual subscription for 1926 has been fixed at 6.50 Dutch 

jSorins (lo Dutch florins = about 4 Dollars). 
(2) The entrance fee for new members amounts to 2.50 Dutch florins 

( = I American Dollar). 
Members are requested to send the annual subcription for 1926 before i 

April 1926, with the entrance fee payable. 
{3) New members for 1926 who wish to obtain the four numbers of 

the first volume (1925) of our Journal, must apply to Dr. Borghesani, 
International Insti tute of Agriculture, Villa Umberto I, Rome. 

(4) In this number, the list of members has been inserted. Kindly 
inform me in typescript 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 Vol. I l l , 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 tc 
the composition of these commissions, see Vol. I l l No. 2 (April-June 1925). 

(8) Members who wish to receive the Proceedings of the Fourth In­
ternational Soil Science Conference (Rome, May 1924) at the reduced price 
of 6 American Dollars in accordance with the new arrangements for 1926, 
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). 

(9) Finally, I 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 
Italian and Spanish. 

A communication has just reached me from the President Dr. J. G. 
Ivipman, 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 1927. Further details will be 
in future communicated by the American Organising Conunittee. 

Groningen, December 1925. 

Dr. D. J. HiSSiisTK, 
Acting First President 
and General Secretary. 
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IV International Soil Science Conference, Rome. — The Organ­
isation Committee met, with Prof. G. de Angelis d'Ossat in the chair, on 
30 December in Rome, to discuss the subject of the pubHcation of the 
" Proceedings ". The first volume will be issued shortly by the International 
Institute of Agriculture, which has imdertaken the pubHcation; the other two 
volumes will foUow. The Committee fuUy recognise and appreciate the in­
terest shown by the President, the General Secretary, Count R. Perotti and the 
active co-operation of the Bureau of Agricultural Science of the International 
Institute of Agriculture, as regards the publication of these " Proceedings " . 

List of Members of the International Society of SoU Science. 
(Dated i January, 1926). 

The countries are arranged in the French alphabetical order; the addresses are as 
far as possible quoted in the original language. The Colonies follow in each case 
immediately after the mother country. Under the separate coimtries, libraries are 
shown first, then institutions, societies, etc., and last of all, names of individuals; each 
of these groups is arranged alphabetically. 

Germany. 

Bibliothek der I,andwirtschaftlichen Hochschule. Invalidenstrasse 42. B e r ­
l i n , N . 4. 

Bibliothek der Landwirtschaftlichen Institute der Universitat. I<udwig 
Wuchererstr. 2. H a l l e a/Saale. 

Bibliothek der Technischen Hochschule. M ü n c h e n . 
Bibliothek der Universitat. Universitatsstr. 25. M a r b u r g a/Lahn. 
Bibliothek des Deutschen Kalisyndikates, G. m. b. H. Dessauerstrasse 28-29. 

B e r l i n , S. W. 
Biicherei der Biologischen Reichsanstalt fur I,and- und Forstwirtschaft, 

B e r l i n . Dahlem. 
Biicherei der Forstlichen Hochschule. T h a r a n d t . (Freistaat Sachsen). 
Staats- und Universitats-Bibliothek. B r e s 1 a u . 
Universitatsbibliothek. K i e l . 
Universitatsbibliothek. Beethovenstrasse, 6. L e i p z i g . 
Universitatsbibliothek. M ü n c h e n . 

Agrikulturchemisches Institut der Hochschule fur Landwirtschaft und Brauerei 
(Direktor : Prof. Dr. H. NiKtAS). W e i h e n s t e p h a n bei München. 

Agrik. Chem. Kontrollstation. Karlstrasse 10. H a l l e (Saale). 
Agrikulturchemische Versuchsstation • der Landwirtschaftskammer ftir die 

Prov. Schleswig-Holstein. (Vorsteher: Dr. Sieden). Kronshagener 
Weg 3, K i e l . 

Badische Geologische Landesanstalt. Eisenbalinstr. 62a. F r e i b u r g i. 
Baden. 

Bayerische Biologische Versuchsanstalt fur Fischerei. Veterinarstrasse 6. 
M ü n c h e n . 

Deutsches Kalysindikat G. m. b. H. (Agrikultur-Abteilung). Dessauerstrasse 
28-29. B e r l i n , S. W. 11. 
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Geologische Ivandesuntersuchung des Bayer. Oberbergamtes. M ü n c h e n , 
Geologisches palaeontologisches Institut d,er Universitat. Talstrasse 35. I I I . 

I / e i p z i g . 
Hessische Geologische Landesanstalt. D a r m s t a d t . 
Insti tut fur Geologie der Landwirtschaftlichen Hochschule. Invalidenstrasse 

42. B e r l i n , N. 4. 
Kulturtechnisches Insti tut der Universitat. Tragh. Kirchenstr. 74. K ö -

n i g s b e r g i. Pr. 
Landwirtschaftliche Hochschule. Meckenheimer Allee 102. B o n n - P o p -

p e l s d o r f . 
Landwirtschaftliche Versuchsstation. Hornerweg 104. H a m b u r g . Horn. 
I/andwirtschaftliche Versuchsstation Limburgerhof der Badischen Anilin- und 

Soda Fabrik. M u t t e r s t a d t I I . (Rheinpfalz). 
Mineralogisch-Geologisches Institut der Technischen Hochschule. Neptun-

strasse 14. D a n z i g - Langfuhr. 
Preussische Geologische Landesanstalt. Invalidenstrasse 44. B e r l i n , N. 4. 
Preussische Moor - Versuchsstation. Neustadtswall. B r e m e n . 
Sachsisches Geologisches Landesamt. Talstrasse 35. I / e i p z i g . 
Staatliche Landwirtschaftliche Versuchsanstalt. (Direktor: Prof. Dr. NEU-

BAXIER). Stübel-Allee 2. D r e s d e n , A. 
Stickstofi-Syndikat G. m. b. H. Neustadtlische Kirchenstrasse. B e r l i n , 

N. W. 7. 
Untersuchungsamt der Landw. Kammer in Königsberg i. Pr. K ö n i g s -

b e r g . 

ALBERT, Prof. Dr. R. Forstakademie. Brummstr. 10. E b e r s w a l d e 
BiyANCK, Prof. Dr. Agrikulturchemisches Institut. Nikolausburgerweg 7. 

G ö t t i n g e n . 
BÖHM, Prof. Dr. A. Enzianstrasse i . B e r l i n . Lichterfelde. 
Büi,ow, Dr. Kurt von. Preussische Geologische Landesanstalt. Invaliden­

strasse 14. B e r l i n . 
BuNGERT, Dr. I . Oberförster. Kaiser-Friedrich-Ring 82. W i e s b a d e n . 
DENSCH, Prof. Dr. Alfred. Direktor des Institutes fur Bodeiikunde und 

Pflanzenernahrung der Preuss. Landwirtschaftlichen Versuchs- und For-
schungsanstalten. Theaterstrasse 25. L a n d s b e r g a. W. 

EHRENBERG, Prof. Dr. Paul. Hansastrasse 24. B r e s 1 a u . 
FAUSER, Oberbaurat Otto. (Ministerium des Innern.). Sporerstrasse 5. 

S t u t t g a r t . 
FISCHER, Dr. Hermann. Herzogstrasse 58 I I I . M ü n c h e n . 
GANSSEN, Prof. Dr. R. Königsallee 9. B e r 1 i n - Grünewald. 
GEHRING, Dr. A. Landw. Versuchsstation. B r a u n s c h w e i g . 
GÖRBING, Johannes. Dipl. Nahrungsmittelchemiker, Laboratorium fur 

Bodenkunde und Pflanzenernahrung. Borsteler-Chaussée 128. I . H a m ­
b u r g , Grossborstel. 

GÖRZ, Dr. R. Diplomierter Landwirt. Jagowstrasse ig. B e r 1 i n - Grünewald. 
HAI,I,ER, Chemiker Dr. Hans. (Geologische Landesanstalt). Invalidenstrasse 

44. B e r l i n , N. 4. 
H I R T E I , , Dr. Fritz. (Geologe). Talstrasse 35. L e i p z i g . 



GENEKAI, NOTICES 97 

HARRASSOWITZ, Prof. Dr. Hermann. O. Prof. der Geologie und Paleontologie, 
Direktor des geologischen Instituts der Universitat Giessen. I/udwig-
strasse 23. G i e s s e n . 

HEI/BIG, Prof. Dr. M. P r e i b u r g (Breisgau). 
HEi,i,MERS, Dr. Hans. (Institut für Geologie). Invalidenstrasse 42. B e r ­

l i n , N. 4. 
HOHENSTEIN, Dr. Viktor. Neustadtische Kirchstrasse 9. B e r 1 i n , N. W. 7, 
KRAUSS, Dr. G. Privatdozent der Bodenkunde an der Universitat München. 

Amalienstrasse 52-0. M ü n c h e n . 
KRÜGER, Prof. Dr. h. c. E. Geheimer Regierungsrat. Alleestrasse i . H a n ­

n o v e r . 
KtJHSE, P. Technische Hochschule, Geologisches Institut. D a n z i g . Lang-

fiOir. 
LANG, Prof. Dr. Richard. Universitatsprofessor. Wilhelmstrasse 7. H a 11 e 

a. d. Saaie. 
IVEMMERMANN, Prof. Dr. O. Direktor des Institutes für Agrikulturchemie und 

Bakteriologie der I,andwirtschaftlichen Hochschule. Albrecht - Thaer-
weg I. B e r l i n . Dahlen. 

MACH, Prof. Dr. F. Landwirtschaftliche Versuchsanstalt. Post Grötzingen 
i. B. A u g u s t e n b u r g . 

MEYER, Dr. Diedrich, Direktor der Landw. Qieni. Untersuchungsanstalten 
der I/andwirtschaftskammer Schlesien. Matthiasplatz 6. B r e s l a u . 

MiTSCHERWCH, Prof. Dr. E. A. Pflanzenbau-Institut der Universitat. Trag-
heimer Kirchenstrasse 83. K ö n i g s b e r g i .Pr . 

MÜNICHSDORFER, Dr. F. Landesgeologe. Ludwigstrasse 14. M ü n c h e n . 
NEI,I,ZENBRECHER, Dr. R . Rudmannstrasse 16. S a l z w e d e l . 
PFEIFFER, Prof. Dr. H. Geologische Landesanstalt. Invalidenstrasse 44. 

B e r l i n , N. 4. 
PuCHNER, Prof. Dr. H. Landwirtschatliche Hochschule. W e i h e n s t e p h a n 

bei München. 
RAMANN, Prof. Dr. E. Amalienstrasse 52. M ü n c h e n . 
REmtiNG, Dr. rer. nat. Karl, Regierungsrat, Vorstand der Bodenkundlichen 

Abteilung der Wtirttembergischen Porstlichen Versuchsanstalt. Armin-
strasse 6. S t u t t g a r t . 

SCHNARRENBBRGER, Dr. Carl. Landesgeologe. Badische Geologische Lan-
desanstalt. Eisenbahnstr. 62 a. F r e i b u r g i. Baden. 

ScHUCHT, Prof. Dr. F. Güntzelstrasse 59. B e r l i n . Wilmersdorf. 
STREMME, Prof. Dr. H. Mineralogisch-Geologisches Institut der Technischen 

Hochschule. Neptunstrasse 14. D a n z i g , Langfuhr. 
TRÉNEI/, Chemiker Dr. M. Geologische Landesanstalt. Invalidenstrasse 44. 

B e r l i n , N . 4. 
UXESCHER, Chemiker Dr. K. Hasenmarkt 23. S p a n d a u bei Berlin. 
VAGEI,ER, Dr. Pflanzenzuchtstation der I/andwirtschaftskammer für die 

Provinz Ostpreussen. R a m t e n , Ostpreussen. 
VATER, Prof. Dr. Dr. h. c. H. Geh. Forstrat. Th a r a n d t . 
WiESSMANN, Dr. Hans, Privatdozent. Werftstrasse 18, B e r l i n . N . 

W. 52. 

7 — Ped. ingl. 
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Woi,FF, Prof. Dr. W. Abt. Direktor Geologische Landesanstalt. Invaliden-
strasse, 44. B e r l i n , N. 4. 

ZuNKER, Prof. Dr. Ing. F . Direktor des Kulturchemischen Institutes. Han-
sastrasse 25. B r e s l a u , 116. 

Austria. 

Bodenkundliches Laboratorium des Landes-Meliorationsamtes. Vertreter 
Dr. Ing. Bernhard RAMSAUER, Landespedologe. MüUnerhauptstrasse 54. 
S a l z b u r g . 

IvEmiNGEN - WESTERBERG, Dr. Willi. Graf zu. Lehrkanzel für forstliche Boden-
kunde und forstliche chemische Technologie an der Hochschule für Boden-
kultur. Hochschulstrasse 17. W i e n , XVIII. 

STINY, Prof. Dr. J. Höhere Forstlehranstalt. B r u c k a. d. Mur. 
Tii,i, Prof. Dr. Alfred. Irehrkanzel für landwirtschaftliche Bodenkunde an 

der Hochschule für Bodenkultur. Piaristengasse 62. W i e n . 

Belgium. 

Comptoir Beige du Sulfate d'ammoniaque. Sociétê Anonyme. Rue Berckmans 
8. B r u x e l l e s . 

SiMOENS, W. Staatslandbouwkundige. P o p e r i n g h e . West - Vlaanderen. 
SYS, Maurice. Staatslandbouwkundige. D i x m u i d e n . West - Vlaanderen. 

Cuba. 

ANDERSON, E. L. Cuban Sugar Club. Apartado 1973. H a b a n a . 
FoRTuN, Ir. Gonzalo M. Ingeniero Agrónomo, Director Estación Experimental 

Agronómico de Cuba. S a n t i a g o d e l a s V e g a s . 
RAPAtjE, E. H. Manager, American Agricultural Chemical Company. 553 Banco 

Nacional de Cuba. H a b a n a . 
THURSTON, P . R . Manager, Central " Oriente ". O r i e n t e . 
WAI,KER, E . S . Superintendent of Agriculture. Central Preston. P r e s t o n , 

Province of Oriente. 
ZEIVIJ, J . R . Pinca " El Conde " H e r s h e y , Province Habana. 

Denmark. 

Den Kgl. Veterinaer -og I/andbohojskoles. Bibliothek. Bülowsvej 13. K 0 b e n-
h a n V, V. 

Afdeling for Landbrugets Plantedytkning. Den Kgl. Veterinaer - og Landbo-
h0jskoles. (Director: Prof. K. A. BONDORFF og Prof. E. LINHARD. 
Rolighedsvej 23. K 0 b e n h a v n , 

Danmarks Geologiske Unders0gelse. (Director: Victor MADSEN). Gammel-
m0nt 14. K 0 b e n h a v n , K. 

Den Kgl. Veterinaer - og - I<andboh0jskoles, plantefysiologiske Laboratorium, 
(Director: Professor Dr. H. WEiS). K 0 b e n h a v n , V. 
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Det danske Hedeselskab. V i b o r g . 
Det Kgl. danske I/andhuslioldiiiiigsselskab. Vestre Boulevard 34. K 0 • 

b e n h a v n , B. 
Ladel und I^andbrugsskoles Kemiske Ivaboratorium. B r 0 r u p . 
Landbrugsraadet. Vestre Boulevard 4. K 0 b e n h a v n , B. 
Statens Fors0gsstation i (Directer: C. IVERSEN). A s k o v , pr. Vejen. 
Statens forstlige Fors0gsvaesen. (Director: Prof. Dr. A. OPPERMANN). 

S p r i n g f o r b i , ved lüefberüiavn. 
Statens Havebrugs - Fors0gsstation. (Director: N. ESBJERG). B l a n g -

s t e d , pr. Odense. 
Statens Marskfors0g. (Director: C. J . CHRISTENSEN). R i b e . 
Statens PlanteavisIvaboratoriiun. (Director: CHRISTENSEN, Dr. H. C.) L y n g b y . 
Statens Plantepatologiske Pors0g. (Director Prof. Dr. C. FERDINANDSEN) . 

D y n g b y . 

Bni,MANN, Prof. Dr. ^. Direktor des chemischen I,aboratoriuras der Universi-
tat . K 0 b e n h a v n . 

I/UND, cand. polyt. Augusta I/andbohojskolen. Bülowsvej 13. K 0 b e n -
h a V n , V. 

OiySEN, Dr. Phil. Carsten. Carlsberg Daboratorium. K 0 b e n h a v n , 
Valby. 

RORDAM, Prof. Dr. K. Dandboh0jskoles. Bülowsvej 13. K 0 b e n h a v n , V. 

Egypt. 

ABDEII-VAHTD FAHMY, Efïendi. Inspecteur au Ministère Egyptien de l'A-
griculture. D e C a i r e . 

MossÉRi, Victor M. Président de l 'Institut d'Fgypte. 25, Rue Cheik Aboul-
el-Sebaa. L e C a i r e . 

Spain. 

Estación Agronómica - Insti tute Agricola de Alfonso XII . Director Ing. Gui-
llenüo QxnNTANTOA. La Moncloa. M a d r i d . 

AI,CARAZ, Excmo Sr. D. Enrique. Ingeniero Agrónomo - Profesor de la Es-
cuela de Ingenieros Agrónomos. Juan de Mena 15, pral. A. M a d r i d . 

ARGÜEI,I(ES, Sr. D. Ernesto de Canedo. Ingeniero de Montes y Geografe. 
Director de la Biblioteca del Institute Geogrdfice. Villanueva, 43. M a ­
d r i d . 

BuBAO y SEVII,I,A Ing. Francisco, Délégué de l'Espagne dans l 'Institut In­
ternational d'Agriculture. Villa Umberto I . R e m a (10). 

DAI,DA de TORRE, Sr. D. Adolfo Ingeniero de Montes. De la Sección de Montes 
del Ministerie de Fomento. San Bartolomé 6. M a d r i d . 

H. del VnAAR, Sr. D. Emilio. Lista 62, 3° der. M a d r i d . 
ITURRAI,DE, Sr. D. Julidn. Ingeniero de Montes - Profesor de la Escuela de 

Ingenieros de Montes. Arenal 8. M a d r i d . 
MARCII,];A, Sr. D. Juan. Ingeniero Agrónomo - Profesor de la Escuela de 

Ingenieros Agrónomos. La Moncloa. M a d r i d , 
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MuSoz, Sr. D. Juan Diaz. Ingeniero Agrónomo - Profesor de la Escuela 
de Ingenieros Agrónomos. Rodriguez San Pedro, 29. M a d r i d . 

SANZ, Sr. D. José I,illo. Ingeniero de Montes. Villanueva 43 pral. M a d r i d . 

Esthonia. 

Bodenkundliches und Agrikulturchemisches Kabinett. {I^eiter: A. NOMMIK). 
Vene uul. 28. T a r t u s . 

United States. 

Library of the Los Banos College F. O. I, o s B a n o s, Plülippines. 
Soil Improvement Committee of the National Fertilizer Association. Insurance 

Building. W a s h i n g t o n , B . C. 
AGEE, Director H. P. ]I)irector Experiment Station of the Hawaiian Sugar 

Planters Association. H o n o l u l u , Hawaii. 
AiBRECHT, W. A. College of Agriculture. C o l u m b i a . Missouri. 
Ai,i,EN, H. B. Experiment Station. N e w B r u n s w i c k . New Jersey. 
Ai,i,iSON, Dr. F. E. Fixed Nitrogen Research Laboratory, Department of A-

griculture. W a s h i n g t o n , D. C.' 
Ai,i,iSON, Robert V. c/o Cuban Sugar Club. Tropical Plant Research Founda­

tion Central Office, 1350 B Street, Southwest. W a s h i n g t o n , D. C. 
Ai,WAY, F. J. University of Minnesota. S t . P a u l . Minnesota. 
ANDERSON, Dr. M. S. Bureau of Soils, United States Department of Agriculture. 

W a s h i n g t o n , D. C. 
BAI,DWIN, Mark. Bureau of Soils, United States Department of Agriculture. 

W a s h i n g t o n , D. C. 
BARNES, E . E . Ohio State University Soil Department. C o l u m b u s . Ohio. 
BARNETTE, R . M . Experiment Station. G a i n e s v i l l e . Florida. 
BARRETT, Rollin H. Vermont State School of Agriculture. R a n d o l p h 

C e n t e r . Vermont. 
BATES, H . R . Manager Manufacturing Department. P. O. Box 1725. A t l a n t a . 

Georgia. 
BAYI,OR, H . B . Sales Manager. P. O. Box 1752. A t l a n t a . Georgia. 
BEARER, E . V. Experiment Station. N e w - B r u n s w i c k . New Jersey. 
BECKWITH, Charles, S. B r o w n s M i l l s . New Jersey. 
BENNETT, H . H , Bureau of Soils, United States Department of Agriculture. 

W a s h i n g t o n , D. C. 
BizzEl,];, J. A. College of Agriculture. Cornell University. I t h a c a . New 

York. 
Bi,ACKwEi,i„ C. P. 614, Rhodes Building. A t l a n t a . Georgia. 
Bi,AiR, A. W. Experiment Station. N e w - B r u n s w i c k . New-Jersey. 
BiviNN, Philo K. R o c k y F o r d . Colorado. 
BRADFIEI,D, Richard. College of Agriculture. Department of Soils, University 

of Missouri. C o l u m b i a . Missouri. 
BREWSTER Benjamin H. I I I . 25 South Calvert Street. B a l t i m o r e . Ma­

ryland. 
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BROWN, B . E. Bureau of Soils United States Department of Agriculture. 
W a s h i n g t o n , D. C. 

BROWN, P . E. lowa State College. A m e s . Jowa. 
BucKMANN, H. O. College of Agriculture. Cornell University. I t h a c a . 

New York. 
BURGESS, P. S. University of Arizona. T u c s o n . Arizona. 
BuTi,ER, Edward, jr. 20 South Delaware Avenue. P h i l a d e l p h i a . Penn­

sylvania. 
BuSHNEi,!,, T. M. Agriculture Experiment Station. D a f a y e t t e . Indiana. 
CMWSTER, George J. Potash Importing Corporation of America. 81 Fulton 

Street. N e w - Y o r k , City. 
CARROI,I<, John S. Potash Importing Corporation of America. 81 Pulton Street. 

N e w Y o r k , City. 
CHAPMANN, J. E. Agricultural College. 1010 12th Avenue North. P a r g o . 

North Dakota. 
COBB, Prof. Wm. B. Associate Professor of Geology and Soils. North Carolina 

State College. R a l e i g h . North Carolina. 
Coi,E, John S. Bureau of Plant Industry, United States Department of Agri­

culture. W a s h i n g t o n , D. C. 
Coi,i,mGS, Gilbert H. Clemson College. S o u t h - C a r o l i n a . 
CONNER, S . D . Agricultural Experiment Station. D a f a y e t t e . Indiana. 
CONREY, Cuy W. Ohio State University. C o l u m b u s . Ohio. 
Cox, H. R. Experiment Station. N e w - B r u n s w i c k . New-Yersey. 
DAVIS, Dr. R. O. E. Bureau of Soils, United States Department of Agriculture. 

W a s h i n g t o n , D. C. 
DENISON, I. A. Bureau of Soils, United States Department of Agriculture. 

W a s h i n g t o n , D. C. 
Dui,ËY, F. 1,. College of Agriculture. University of Missouri. C o l u m ­

b i a . Missouri. 
ENGINE, Mr. E. B. University of Nebraska.College of Agriculture. L i n c o l n . 

Nebraska. 
EMERSON, Paul. Iowa State College. A m e s . Iowa. 
ERDMAN, Lewis W. Iowa State College. A m e s . Iowa. 
FRED, E B . University of Wisconsin. M a d i s o n . Wisconsin. 
FRENCH, Albert. International Agricultural Corporation. Room 3018, 61 

Broadway. N e w - Y o r k , City. 
FRY, W . H . Bureau of Soils, United States Department of Agriculture. 

W a s h i n g t o n , D. C. 
FUDGE, B . R . Experiment Station. ' N e w - B r u n s w i c k . New-Jersey. 
GARDNER, Willard. Utah Experiment Station. L o g a n . Utah. 
Gr[,E, Philip L- Bureau of Soils-United States Department of Agriculture. 

W a s h i n g t o n , D. C. 
GiNSBURG, J. M. Experiment Station. N e w - B r u n s w i c k . New-Jersey. 
GLADDEN HUTTON, Prof. J. State College. B r o o k i n g s . South Dakota. 
GRABER, L . P. University of Wisconsin, M a d i s o n , Wisconsin. 
GRAUI,, E . I. University of Wisconsin. M a d i s o n . Wisconsin. 
GREAVES, J. E. Utah Agricultural Experiment Station. L o g a n . Utah. 

7 * Ped. ingl. 
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HARPER, J . N . Department of Crop Fertilization. 910 Citizens and Southern 
Bank Building. A t l a n t a . Georgia. 

HASKEIVI,, S . B . Massacliusetts Agricultural College. A m h e r s t . Massa­
chusetts. 

HAYES, P. A. Bureau of Soils, United States Department of Agriculture. W a ­
s h i n g t o n , D. C. 

HEARN, W . R . Bureau of Soils. United States Department of Agriculture. 
W a s h i n g t o n , D. C. 

HEUKEI,EKIAN, H . Experiment Station. N e w - B r u n s w i c k . New-Jersey. 
HiBBASD, P. L. University of California. B e r k e l e y . California. 
HOAGî AND, D. R. University of California. B e r k e l e y . California. 
Hoi,MES, Robert S. Bureau of Soils, United States Department of Agriculture. 

W a s h i n g t o n , D. C. 
HORTON, H . E . Casco Mercantile Trust Company. P o r t l a n d . Maine. 
JENNINGS, D . S . Utah Experiment Station. L o g a n . Utah. 
JOFFE, J. S. Experiment Station. N e w - B r u n s w i c k . New-Jersey. 
JONES, C. D . Experiment Station. N e w - B r u n s w i c k . New-Jersey, 
JONES, J. S., Oregon Experiment Station, C o r w a l l i s , Oregon. 
JORDAN, H . V. State College. N e w - M e x i c o . 
KARUNAKER, P . D . ? 

K:EI,I,EY, W . P . University of California. B e r k e l e y . California. 
KEZER, Alwin. Experiment Station. F o r t C o l l i n s . Colorado. 
KRAUSS, P . G. , University of Hawaii. H o n o l u l u , Hawaii. 
KRIEGE, Herbert F. Ohio State University. C o l u m b u s . Ohio. 
KRUSEKOPF, H . H . College of Agriculture. C o l u m b i a . Missouri. 
LAPHAM, Macy H. Bureau of soils U. S. Dept. of Agriculture. W a -

s h i n g t o n , D. C. 
MCLEAN, H . C. Experiment Station. N e w - B r u n s w i c k . New-Jersey. 
L E E , H . R . Union Carbide and Carbon Research. Laboratories. 30. East 

42nd Street. N e w - Y o r k , City. 
L E E , Linwood L., Ine. Box 192. M o o r e s t o w n . New-Jersey. 
LEFEVRE, Henry E. Société Commerciale des Potasses d'Alsace. City 25 

West 43rd. Street. N e w - Y o r k . 
LESH, F . R . University of Missouri. C o l u m b i a . Missouri. 
LIPMAN, J. G. Prof. Dr. Experiment Station. N e w - B r u n s w i c k . . , New-

Jersey. 
DeLOACH, R. J. H. Armour Fertilizer Works. 209. West Jackson Boulevard 

C h i c a g o . Illinois. 
LONG, D . D . Director Agricultiural Research and Service Department. P. O. 

Box 1725. A t l a n t a . Georgia. 
LowRY, R. B. Experiment Station. K n o x v i l l e . Tennessee.. 
LYON, T . L . College of Agriculture. Cornell University. I t h a c a . New-

York. 
MARBUT, Prof. C. F. Bureau of Soils. United States Department of Agricul­

ture. W a s h i n g t o n , D. C. 
MATTSON, Dr. Sante E. Bureau of Soils. United States Department of Agricul­

ture. W a s h i n g t o n , D. C. 
MCCAI,!,, A . G . University of Maryland. C o l l e g e P a r k . Maryland. 
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McCXtiRE, George M. Ohio State University. Soils Department. C o l u m ­
b u s . Ohio. 

McDowEi,!;, H. C. Armour Fertilizer Works. 209 West Jackson Boulevard,. 
C h i c a g o . Illinois. 

MclNTiRE, W. H. Experiment Station. K n o x v i l l e . Tennessee. 
MEüî ËN, P A. van der. Rutgers University. N e w - B r u n s w i c k . New-

Jersey. 
MEYER, A. H. University of Wisconsin. M a d i s o n . Wisconsin. 
MiCHEl̂ , Paul. K i o w a . Colorado. 
MrDDi,ETON, Dr. Howard. Bureau of Soils. United States Department of 

Agriculture. W a s h i n g t o n , D. C. 
lIli,i,ER, M. P. College of Agriculture. C o l u m b i a . Missouri. 
MOOERS, C. A. Experiment Station. K n o x v i l l e . Tennessee. 
MUSGRA.VE, G. W. Experiment Station. N e w - B r u n s w i c k . New-

Jersey. 
MYERS, W . I/ambert. 1128 Hurt Building. A t l a n t a . Georgia. 
MYERS, William S. 25 Madison Avenue. N e w Y o r k , City. 
NoER, O. J. University of Wisconsin. M a d i s o n . Wisconsin. 
OBER, Gustavus, Jr. Ober Fertilizer Company. B a l t i m o r e . Maryland. 
OijMSTEAD, Dr. L. B. Bureau of Soils. United States Department of Agricul­

ture. W a s h i n g t o n , D. C. 
ORTON, Dr. W. A. Tropical Plant Research Foundation. 1350 B Street, S. W. 

W a s h i n g t o n , D. C. 
PEARSON, H . S . Nitrate Agencies Company. 104 Pearl Street. N e w 

Y o r k , City. 
PENDIJETON, Prof. Robert L. College of Agriculture, University of the Phi­

lippines. D o s B a f i o s . Philippines. 
PERKINS, Alfred T. College of Agriculture. M a n h a t t a n . Kansas. 
PIERRE, W . H . University of Wisconsin. M a d i s o n . Wisconsin. 
POWERS, W . L . Oregon Experiment Station. C o r v a l l i s . Oregon. 
PEANKP;, E . J., American Cyanamid Company, 511, Fifth Avenue, N e w 

Y o r k , City. 
PRINCE, A. D. Experiment Station. N e w - B r u n s w i c k . New-Jersey. 
REED, E . P. Ohio State University. C o l u m b u s . Ohio. 
RICE, T . D . Bureau of Soils. United States Department of Agriculture. W a ­

s h i n g t o n , D. C. 
ROBBINS, W. R. Experiment Station. N e w - B r u n s w i c k . New-

Jersey. 
ROBERTSON, David W. Experiment Station. F o r t - C o l l i n s . Colorado. 
ROBINSON, William O. Bureau of Soils. United States Department of Agri­

culture. W a s h i n g t o n , D. C. 
RtiPRECHT, R. W. Experiment Station. G a i n e s v i l l e . Florida. 
RtrsSEi,, J . C. University of Nebraska. College of Agriculture. L i n ­

c o l n . Nebraska. 
SM.TER, Robert M. Ohio State University. College of Agriculture. C o l u m ­

b u s . Ohio. 
SAMPSON, H . O . Experiment Station. N e w - B r u n s w i c k . New-Jersey. 
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SCHREINER, Oswald. Soil Fertility Investigations, Bureau of Plant Industry. 
United States Department of Agriculture. W a s h i n g t o n , D. C. 

SHAW, Prof. Chas. F . 320, Hilgard Hall. B e r k e l e y . California. 
SHAW, W . M . F^xperiment Station. K n o x v i l l e . Tennessee. 
SHXVE, J . W. Experiment Station. N e w - B r u n s w i c k . New-Jersey. 
SHOREY, R . C. Bureau of Plant Industry. United States Department of 

Agriculture. W a s h i n g t o n , D. C. 
Sii(BERT, Doroty. West 7th. Street 954. P l a i n f i e l d . New-Jersey. 
SKUDERNA, A . W . R o c k y - F o r d . Colorado. 

SMAI/I<EY, H . R . Soil Improvement Committee National Fertilizer Association, 
616 Investment Building. W a s h i n g t o n , D. C. 

SMITH, A. M. University of Maryland. C o l l e g e P a r k . Maryland. 
SMITH, R . S . Department of Agronomy, University of Illinois. U r b a n a . 

Illinois. 
SNIYDER, Robert Miflin. College of Agriculture. E a s t - I v a n s i n g . Mi­

chigan. 
SPRAGUE, H . B . Experiment Station. N e w - B r u n s w i c k . New-Jersey. 
SPURWAY, C. R . College of Agriculture. E a s t - L a n s i n g . Michigan. 
STARKEY, R . L . University of Minnesota. Department of Bacteriologie. 

M i n n e a p o l i s . Minnesota. 
STEPHENSON, R . E . Oregon Experiment Station. C o r v a 11 i s . Oregon. 
STEVENSON, W . H . Iowa State College. A m e s . Iowa. 
STEWART, H . W . University of Wisconsin. M a d i s o n . Wisconsin. 
TRUOG, E . University of Wisconsin. M a d i s o n . Wisconsin. 
TuRRENTiNE, J. W. Bureau of Soils. United States Department of Agriculture. 

W a s h i n g t o n , D. C. 
WAKSMAN, S . E . Experiment Station. N e w - B r u n s w i c k . New-Jersey. 
WAI/STER, H . I ( . North Dakota Experiment Station, Agricultural College. 

N o r t h - D a k o t a . 
W A R D , Justus C. R o c k y F o r d . Colorado. 
W E I R , W . W . Bureau of Soils. United States Department of Agriculture. 

W a s h i n g t o n , D. C. 
WHITE, J. W. Pennsylvania State College. S t a t e - C o l l e g e . Penn­

sylvania. 
WHITING, A. L. University of Wisconsin. M a d i s o n . Wisconsin. 
WHITSON, A . R . University of Wisconsin. M a d i s o n . Wisconsin. 
WHITTI,E, C. A . 614 REodes Building. A t l a n t a . Georgia. 
WiANCKO, A. T. Agricultural Experiment Station. L a f a y e t t e . In­

diana. 
Wii,i,is, L. G. Experiment Station. R a l e i g h . North Carolina. 
WnsoN, A. M. Department of Soils. University of Missouri. C o l u m b i a . 

Missouri. 
WHVSON, B . D . College of Agriculture. Cornell University. I t h a c a . 

New York. 
Woi,FE, T. E . Virginia Agricultural Experiment Station. B l a c k s b u r g . 

Virginia. 
WRIGHT, W . H . University of Wisconsin. M a d i s o n . Wisconsin. 



GENERAI< NOTICES 105 

Finland. 

Finska Mosskulturföreningen, (Finnischer Moorkulturverein). H e l s i n k i . 
Helsingin Yliopiston Naanviljelyskemiallinen laitos. (Praeses: Prof. Dr. J . 

VALMARI). H e l s i n k i . Suomi. 

Maatalouskoelaitos, Maanviljelyskemian jafysükan osasto. (Ivandwirtschaft • 
liche Versuchsstation, Abteilung für Agrikulturchemie und Physik) Ver­
stand : J. VAIVMARI. T i k k u r i l a . 

Statens Markforskningsinstitut (Staatliches Bodenuntersuchungsinstitut). 
Vorsteher: Dr. B. FROSTERXTS. Boulevardsgatan 29. H e l s i n k i . 

AAI,TONEN, Dr. V. T. Professor der Bodenwissenschaft an der Forstlichen 
Versuchsanstalt Finnlands. Tunturilaaksonk 17 B. H e l s i n k i . 
Suomi. 

AARNIO, Dr. B. Staatliches Bodenuntersuchungsinstitut, Boulevardsgatan 30. 
H e l s i n k i . 

AiiER, Dr. Vainö. Dozent. Fredrikinkatu 66 B. H e l s i n k i . Suomi. 
BRÉNNER, Widar. Geologiska Kommissionen I. Boulevardsgatan 29. H e l ­

s i n k i . 
FROSTERUS, Dr. Benj. Staatliches Bodenuntersuchungsinstitut. Boule­

vardsgatan 29. H e l s i n k i . 
KOKKONEN, Dr. Pekka. Fredrikinkatu 66 B. H e l s i n k i . Suomi. 
SAI,MINEN, Phil. mag. Antti . Fredrikinkatu 64, A, I I . H e l s i n k i . 

France. 

ANDRÉ, Prof. Gustave. Professeur a l 'Institut agronomique. Boulevard 
Raspail 120. P a r i s (6). 

BRIOUX, Ch. Directeur de la Station agronomique. Rue Blaise-Pascal 36. 
R o u e n . Seine Infer. 

CAYEUX, D . .Professeur au College de Prance et a. l 'Institut national agrono­
mique. Place Denfert-Rochereau 6. P a r i s (14). 

GRANVIGNE, Dr. Charles. Ingénieur agronome. Directeur de la Station agro­
nomique régionale du Dyon. 14, Avenue Victor Hugo. L y o n (C6te-
d'Or). 

WmoGRADSKY, Prof. Dr. S. Insti tut Pasteur. B r i e-Comte-Robert. Seine-
et-Marne. 

Irish Free State. 

HAILUSSY, Dr. 1. Geological Survey Office. Humestreet 14. D u b l i n . 

Great Britain. 

Iiibrary of the Rothamsted Experimental Station. H a r p e n d e n . 
Library of the School of Agriculture. C a m b r i d g e . 
Library of the West of Scotland Agricultural College. 6 Elythswood Square. 

G l a s g o w . 
BoswEi,!,, Prof. P. G. J. Department of Geology. The University. L i v e r ­

p o o l . 
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CifARKE, G. R. School of Rural Economy. University of Oxford,. O x f o r d . 
COMBER, Prof. N. M. Agricultural Department. The University. L e e d s . 
CowiE, G. A. Potash Syndicate. 39, Victoria Street, Westminster. L o n d o n , 

S. W. I . 
CRANFIEI,D, H . T . Midland Agricultural and Dairy College. S u t t o n 

B o n i n g t o n . Loughborough. 
CROWTHER, E . M . Rothamsted Experimental Station. H a r p e n d e n . 

Herts. 
CuTi,ER, D. W. Rothamsted Experimental Station. H a r p e n d e n . 

Herts. 
DAVIES, W . Morley. Harper Adams Agricultural College. N e w p o r t . 

Salop. 
DIAMOND, T . S . School of Agriculture. C a m b r i d g e . 
Ei<i,iS, J. C. B. School of Rural Economy. University of Oxford. O x -

f o r d . 
PAGAN, T . W . Agricultural Buildings. University College of Wales. A -

b e r y s t w y t h . 
GANGUI^EE, Prof. N. Rothamsted Experimental Station. H a r p e n d e n . 

Herts. 
HAN];EY, Dr. J. A. Agricultural Advisory Office. 22, Berkeley Square. 

B r i s t o l . . I 
HENDRICK, Prof. J. Marischal College. A b e r d e e n . 
HOBSON, R . P . Rothamsted Experimental Station. H a r p e n d e n . 

Herts. 
JONES, H . I . Advisory Chemist. Department of Agriculture. The Univer­

sity. L e e d s . 
K E E N , Dr. B. A. Rothamsted Experimental Station. H a r p e n d e n . 

Herts. 
LEAF, C. S . School of Agriculture. C a m b r i d g e . 
LING, A. W. Agricultural Advisory Office. 22, Berkeley Square. B r i s t o l . 
MiiyNE, G. The University. Department of Agriculture. L e e d s . 
MORISON, C. G . T . School of Rural Economy. University of Oxford. O x -

f o r d . 
NEWIVANDS, G . Marischal College. A b e r d e e n . 
OGG, W . G. Soil Advisory Officer, Edinburgh and East of Scotland College 

of Agriculture. 13, George Square. E d i n b u r g h . 
PAGE, H . J. Rothamsted Experimental Station. H a r p e n d e n . Herts. 
Poi,i,ARD, A. G. Chemical Department. Imperial College of Science and 

Technology. L o n d o n , S. W. 7. 
PRIESTLEY, R . W . School of Agriculture. C a m b r i d g e . 
PuRl, Dr. A. M. Rothamsted Experimental Station., H a r p e n d e n . 

Herts. 
ROBINSON, G . W . University College of North-Wals Department of Agricul­

tural chemistry. B a n g o r . 
RTJSSEI,, Sir E. J. Director Rothamsted Experimental Station. H a r p e n -

d e n . Herts. 
SAINT, S . J. The University. Department od Agriculture. L e e d s . H. 
SANDON, H . Rothamsted Experimental Station. H a r p e n d e n . Herts. 
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SCOTT ROBERTSON, G . Chemical Research Division Queen's University. B e l ­
f a s t . 

SKINNER, C. E . Rothamsted Experimental Station. H a r p e n d e n . 
Herts. 

THORNTON, H . G . Rothamsted Experimental Station. H a r p e n d e n . 
Herts. 

WAI,I,ACE, T . Agricultural and Horticultural Research Station. B r i s t o l . 
Long Ashton. 

Wiivî iAMS, R I C E . Department of Agriculture University College of North 
Wales. B a n g o r . 

WII,SON, T . O . Harper Adams Agricultural College. N e w p o r t . Salop. 

India. 

FowiyER, Dr. G. Consulting Chemist. N a s i k . Bombay Presidency. 
HOWARD, A. Institute of Plant Industry. I n d o r e . Central India. 
TAMHANE, V. A. Soil Physicist to the Government of Bombay. Dist. 

Poona. Manjri Farm. B o m b a y . 

West Indies. 

Library of the Imperial College of Tropical Agricultiure. T r i n i d a d . 
HARDY, Prof. F . Imperial College of Tropical Agriculture. T r i n i d a d . 

Sudan. 

JOSEPH, Dr. A. F . Wellcome Tropical Research Laboratories. K h a r t o u m . 

Australia. 

Library of the University of Adelaide. G l e n O s m o n d . South Au­
stralia. 

KEN, H . W . Bureau of Sugar Experiment Station. Agricultural Department 
B r i s b a n e . Queensland. 

PRESCOT, Prof. J . A. Waite Agricultural Research Institute. University, 
of Adelaide. G l e n O s m o n d . South Australia. 

Canada. , 

Library of the Dominion Chemist Central Experimental Farm. O t t a w a . 
Fwis , J. H. Manitoba Agricultural College. W i n n i p e g . 
JONES, D . H . Department of Bacteriology, Ontario Agricultural College. 

Guelph. Ontario. 
LocHHEAD, A. G. Dominion Bacteriologist. Central Experimental Farm. 

O t t a w a . 
NEWTON, J. D . University of Alberta. E d m o n t o n . 
WYATT, F . A . University of Alberta. E d m o n t o n . 



I08 • INÏERNATIONAI, SOCIETY OF SOII, SCIENCE 

New Zealand. 

RiGG, T. The Cawthron Institute. N e l s o n . 

South Africa. 

Division of Chemistry of the Department of Agriculture. P r e t o r i a . 
MAXTHERBE, B . A . Ph. D. I . de V. Professor voor I<and,bouwchemie de Univer­

siteit Stellenbosch. S t e l l e n b o s c h . 

Greece. 

Ecole Supérieure Porestière. Rue Michel Woda 26. A t h è n e s . 
Société Hellénique d'Agriculture. Rue de I'Universite 53. A t h è n e s . 
GEOROAI,AS, Prof. Dr. Georges C. Directeur du Bureau géologique de Grèce. 

Ministère de rUconomie Nationale. Rue Sepolion 156. A t h è n e s . 
LiATSiKAS, Dr. Nik. Agrogéologue du Bureau géologique de Grèce. Ministère 

de TEconomie nationale. A t h è n e s . 
MiCHALOPOtrtos, Dr. G. M. Themistokleous 4. A t h è n e s . 
PAI.IATSEAS, Photios G. Director of the Central Agricultural Laboratory. 

A t h è n e s . 
RENIERIS, Dr. Const. Rue Manis 6. A t h è n e s . 

Honduras. 

MAGISTAD, Oscar C. Tela Railroad Company. T e l a . 

Hungary. 

Institut fur Ökonomische Geologie an der Universitat. (Vorsteher: Prof. 
Dr. D. V Lóczy) Esterhazy u. 3. B u d a p e s t , VIII. 

Königl. Ung. Geologische Reichsanstalt. Stefania - üt 14-16. B u d a p e s t , 
VII. 

Landes - Chemisches Institut. Kelety - Karoly - litca 24. B u d a p e s t , I I . 
BAHENEGGER, Prof. Dr. Robert. Prof, fur Bodenkunde an der Kön. ung. 

höh. Lehranstsalt fur Gartenbau, Dozent an der Universitat. Vérmezö-
üt 16. B u d a p e s t , I . 

DiCENTY, Dr. Desider. Direktor des K. ung. Ampeologischen Institutes. 
Debröi - l i t 15. B u d a p e s t , I . 

DOBY, Prof. Dr. Géza. Direktor des Agrochemischen Institutes der Volks-
wirtschaftlichen Fakultat. Szerb-iitca 21. B u d a p e s t , IV. 

GYORFFY, Dr. Stephan. o. ö. Professor an der Universitat. Iskola-utca 29. 
S z e g e d , I . 

KREYBIG, Dr. Ing. I,udwig von. Ingenieurchemiker. C s e r h a t s u r a n y . 
Nogradmegye. 

MAROS, Dr. Bmerich. K. ung. Geologe Reichsanstalt. Stefénia - üt. 14-16. 
B u d a p e s t , VII. 

PrNKERT, Sigmund, Seminar Direktor. Damjanich u. 28-a I I . 19. B u d a ­
p e s t , VII. 
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SAI,ACZ, Dr. Ladislaus. K. ung. Adjunkt am K. ung. Ampeologischen 
Institute. Debröi - üt 15-17. B u d a p e s t , I I . 

SCHERF, Ing. Emil, Ingeniéurchemiker, Technische Hochschule, Chemisch. 
Labor, d. geol. Lehrstuhles Müegyetem, Hptg. 52, B u d a p e s t I . 

'SiGMOND, Prof. Dr. A. von. Technische Hochschule. Müegyetem, Mezögazd. 
chem. techn. tanszék. Szent - Gellérttér. 4. B u d a p e s t , I. 

TmiKO, Dr. Emerich. K. ung. Chefgeologe und Oberbergrat, K. ung. Geolo­
gische Reichsanstalt. Stef ania - üt. 14-16. B u d a p e s t , VII. 

TREITZ, Peter. K. ung. Agrochefgeologe und Oberbergrat, K. ung. Geologische 
Reichsanstalt. Stef ania - üt. 14-16. B u d a p e s t , VII. 

UWCSNY, Kartl . K. ung. Inspektor am K. ung. Ampeologischen Institute. 
Debröi - üt. 15. B u d a p e s t , I I . 

VAJDA, Ing. Edmund. Privatdozent an der Technischen Hochschule. Bim-
bó - ütca 6-a. B u d a p e s t , IX. 

VITAI,, Anton. Hörer an der Technischen Hochschule. Nyal-ütca 11 B u ­
d a p e s t , I I . 

Italy. 

Direzione Generale dell'Agricoltura. Direttore Generale Prof. Gr. Uff. A. BRIZI. 
Via Venti Settembre 18. R o m a . 

R. Isti tuto Superiore Agrario. Gabinetto di Geologia. Direttore: Prof. Dr. 
G. DE ANGEWS D'OSSAT. P e r u g i a . 

ünione delle Cattedre ambulant! di Agricoltura Italiane, Direttore Generale 
Prof. Emrico FII ,ENI. Piazza Montecitorio 115. R o m a . 

AVATTANEO, Prof. Romualdo. Via I,ucullo 3. R o m a . 
BORGHESANI, Dr. G. A. R. Chef du Service scientifique agricole. Institut Inter­

national d'Agriculture. Villa Umberto I. R o m a (lo). 
CAUDA, Prof. Adolfo. R. Istituto Tecnico. A s t i . 
CREMA, Ing. Dr. Camillo. Geologo Capo. R. Ufficio Geologico, Via Santa Su­

sanna 13. R o m a . 
D E ANGEUS D'OSSAT, Prof. G. De. Via Calatafimi 21. R o m a (21). 
D E CrtWS, Prof. Emanuele. R. Istituto Superiore Agrario. P o r t i c i (Na-

poli). 
Del PEI,O PARDI, Ing. Giulio. Piazza Mattel 10. R o m a . 
GIORDANO, Prof. Federigo. Direttore dell'Istituto di Meccanica Agraria. Piazza 

Cavour 4. M i 1 a n o . 
GIOVANNONI, Ing. Ernesto. Via Torino 135. R o m a . 
MtiNERATi, Prof. Ottavio. Direttore della R. Stazione di Bieticoltura. R o -

v i g o . 
NEPPI , Prof. Carlo. Direttore della Cattedra Ambulante di Agricoltura. F e r -

r a r a . 
PANTANEI<I<I, Prof. Emico. Direttore della Stazione sperimentale di Arido -

coltura. B a r i . 
PEROTTI, Prof. Dr. Conté R. R. Stazione di Patologia Vegetale. Via Santa 

Susanna 13. R o m a . 
PEYRONEii, Prof. Beniamino. Vice Direttore della R. Stazione di Patologia Ve­

getale. Via Santa Susanna 13. R o m a. 
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PiNOi,iNi, Prof. Domenico. Direttore della Cattedra Ambulante di Agricoltura. 
M a h c e r a t a . 

PRATO];ONGO, Prof. Ugo. R. Istituto Superiore Agrario. Laboratório di indu­
strie agrarie. M i 1 a n o . 

RAINERI, Dr.̂  Luigi. Delegazione per la Propaganda del Nitrato di Soda. 
Via Venti Settembre 58. R o m a . 

ROSSI, Br. Prof. Giacomo. R. Istituto di Batteriologia Agraria. P o r t i c i 
(Napoli). 

SAMAEANI, Prof. Franco. Direttore della Stazione di Batteriologia Agraria. 
C r e m a (Cremona). 

ToBi,ER, Dr. Oscar. A g n a n o P i s a n o . 

Japan. 

ADACHI Dr. Agr. Masashi Institute of Agricultural chemistry, Hokkaido Im­
perial University. S a p p o r o . 

HuDiSE, Siza. The Kagoshima Imperial College of Agriculture. K a g o -
s h i m a . 

IMAI, Dr. M. Division of Soils, Imperial agric. Experimental Station. Ni s h i n -
g a h a r a . Tokyo. 

KtDA, Prof. Y. Imperial College of Agriculture and Forestry. M i y a z a k i . 
MASASHI, Dr. Agr. Adachi, Institut ot Agricultural Chemistry, Hokkaido 

Imperial University S a p p o r o . 
MiYAKE, Prof. Agr. Koji. College of Agriculture, Hokkaido Imperial University. 

S a p p o r o . 
SEKI, Prof. Dr. Toyotaro. Division of Soils, Imperial Agricultural Experimen­

tal Station. N i s h i g a h a r a . Tokyo. 
TAKAISHI, Dr. H. Institute for Training of Teachers of Agriculture. Agricultural 

College. K o m a b a . Tokyo. 
TAMACHI, Dr. Ishio. College of Agriculture. Hokkaido Imperial University. 

S a p p o r o . 
Latvia. 

PREY, Praulein Dr. L. Ritterstrasse 53. W. 6. R i g a . 
WiTYN, Johann. Marienstrasse 64. W. 15. R i g a . 

'Lithuania. 

Geoloijos Kabinetas I/ietuvos Universitetas. (Directeur Prof. Dr. G. L. 
SMIT SIBINGA). K a u n a s . 

Norway. 

Bibliothek der I,andwirtsch,aftlichen Hochschule. si. pr. Oslo. A s . 
Bibliothek der Landwirtschaftlicben Hochschule Norwegens. A s . 
Det Kongelige Fredriks Universitet Museum. Adresse " Universitetes Kasserer " 

O s l o . 
Geologische I^andesanstalt Norwegens. Kronprinsens gatan. O s l o . 
Norges Statsbaners Hovedstyre, Geolog Rosenlund. Jernbanetorvet 8 - 9 . 

O s l o . 
BjÖRi,YKKE, Prof. Dr. K. O. A s . 
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FjEl^TAD, Anders, Counciller. R i n g . 
GAARDER Dr. TORBJOM. Laboratoriums-Vorsteher. Biochemisk-Laborato-

rium, Bergens Museum. B e r g e n . 
Gl(0MME, Hans. Dozent, Bodenlaboratorium d,er Landw. Hochschule Norwe-

gens. A s . 
Goi,DSCHMiDT, Prof. Dr. V. M. Geologisches Museum. Universitets min. 

Institut. Trondjemsveien 23. O s l o . 
HAGEM, Prof. Dr. Oscar. Botanisches Ivaboratorium. B e r g e n . 
HERSAUG, Sekretar O. Det kgl. selskap for Norges vel. B0ndernes bus. O s l o . 
H.Oi/lE'DASL,, Prof .Dr. Olof, Universitetets geologische-paleontologiske institut. 

T0ien. O s l o . 
HoWSMARK, Staatsrat B. B y g d o pr. Oslo. 
KoivDERUP, Direkt0r C. F. Bergens Museum. B e r g e n . 
I/INDEMAN, Docent Jobs. A s si. pr. Oslo. 
SCHETEWG, Prof. Jacob. Geologiscbes Museum. O s l o . 
TRAEN, Docent A. R. A s si. pr. Oslo. 
WoGT Prof. Dr. J. H. li. Norges tekniske b0iskoles geologiske institut. T r o n -

d b j e m . 
Palestine. 

MENCHIKOWSKY, Dr. Felix. Agricultural Experimental vStation. T e 1 A v i v . 
RACZKOWSKI, Henry. Agricultural Cbemist, Dept. of Agriculture. H a i f a . 

Mount Carmel. 
REIFENBERG, Adolf. Hebrew University, Institute for Cbemistry. J e r u ­

s a l e m . 
WDSTNIK, Ir. Meir. Ingénieur-chimiste. Directeur des laboratoires et des 

Qiamps d'Espérience. M i k v e b - I s r a e l prés Jaffa. 

Holland. 

Bestuur Waterschap VoUenhove. Prov. Overijssel. V o l l e n b o v e . 
Directie van het Landbouwkundig bureau van het Kali-Syndikat (den Herr 

H. Lindeman). Boothstraat 13. Postbus 63. U t r e c h t . 
Hoogheemraadschap van Rijnland. L e i d e n . 
Ingenieursbureau v-h J . van Hasselt en de Koning, van Berchenstraat 23. 

N i j m e g e n . 
Institut géologique de l'Université d'Agriculture. (Directeur: Prof. J. van 

BAREN) . W a g e n i n g e n . 
N. V. Kunstmesthandel v-h HtncSHOF en Co. Maliebaan 52. U t r e c h t . 
Rijksboschbouwproefstation. Directeur: E. HESSEIVDSTK. Rijksstraatweg 3. 

W a g e n i n g e n . 
Rijks Geologische Dienst. (Directeur Dr. P. TESCH). Spaarne 17. H a a r l e m . 
R. K. Nederlandsche Boeren-en Tuindersbond. 113 Juliana van Stolberg-

laan. s ' G r a v e n h a g e . 
Staatsboschbedrijf. Museumlaan 2. U t r e c h t . 
Biji<, Ir. J. G. Ingenieur van den Haarlermnermeerpolder. Haarlemmermeer. 

H o o f d d o r p . 
ENGBITHARDT, Ir. J . H. Rijkslandbouwconsulent. Noorderstationsstraat 

74 A. G r o n i n g e n . 
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GERRETSEN, Dr. F. C. Directeur van Het Rijkslandbouwproefstation. Af-
deeling Bacteriologie. Eemskanaal Z. Z. i . G r o n i n g e n . 

HiSSnsTK, Dr. D. J. Director Agricultural Experimental Station, Section for 
Soil Science (Pedology). Herman CoUeniusstraat 25. G r o n i n g e n . 

HUDIG, J. Directeur van de Afdeeling voor de Cultuur op zand- en veen-gron­
den van het Rijkslandbouwproefstation. G r o n i n g e n . 

I/IGTENBERG, Ir . J. P. Zeestraat 102. s ' G r a v e n h a g e . 
PANHUYS, Jhr. Ir. C. E. W. van. Card van Bylandtlaan 3. s ' G r a v e n -

h a g e . 
SACK, Dr. J. Scheikundige aan de vierde afdeeling van het Rijkslandbouw­

proefstation. H. W. Mesdagstraat 58*. G r o n i n g e n . 
SPEK, Dr. Jac. van der. Scheikundige Rijkslandbouwproefstation, Afd. v. 

bodemkundig onderzoek. Herman CoUeniusstraat 25. G r o n i n g e n . 
ZijiSTRA, Dr. K. Directeur van de plantkundige afdeeling van het Rijksland­

bouwproefstation te Groningen. Eemskanaal Z. Z. i . G r o n i n g e n . 

Dutch Indies. 

Algemeen Proefstation der A. V. R. O. S. Sumatra's Oostkust. M e d a n . 
Algemeen Proefstation voor Thee. (Directeur Dr. BERNARD). B u i t e n -

z o r g . Java. 
Deli - Proefstation. Sumatra's Oostkust. M e d a n . 
Gouvernements Kinsproefstation, Tijnjiroean. P e n g a l e n g a n bij Ban­

doeng. 
Laboratorium voor Bodemkundig onderzoek van het Algemeen Proefstation 

voor den Landbouw. B u i t e n z o r g . Java. 
Laboratorium voor Materiaal - onderzoek, Technische Hoogeschool. B a n ­

d o e n g . Java. 
Proefstation Besoeki. (Directeur Dr. AMSZ. B e S o e k i . Java. 
Proefstation Malang. (Directeur Dr. Ui,TEE). M a l a n g . Java. 
Proefstation Midden Java. S a l a t i g a . Java. 
Proefstation voor de Javasuiker - Industrie. P a s e r o e a n . Java. 
Proefstation voor het Boschwezen. B u i t e n z o r g . Java. 
Redactie van de Indische Culturen. S o e k a b o e m i . 
Proefstation voor Vorstenlanden Tabak. K 1 a 11 e n . Java. 
Rubberproefstation West Java. (Directeur Dr. BERNARD). B u i t e n z o r g . 

Java. 
Wetenschappelijke dienst der R. C. M. A. G a 1 a n g , S. O. K. 
Beumée - NiEuwi,AND, Nevr. B u i t e n z o r g . Java. 
BOSCH, A . D . H . Suikerfabriek " Pangka ". T e g a l . Java. 
BOSSCHA, K. A. R. Theeonderneming. M a l a b a r . 
DEUSS, Dr. J. J. B. Scheikundige aan het Theeproefstation. B u i t e n ­

z o r g . Java. 
HARREVEI,D, Dr. Ph. van. Directeur van het Proefstation voor de Javasui 

kerindustrie. P a s o e r o e a n . Java. 
HARREVEI,D - LAKO, C. H . van. P a s o e r o e a n . Java. 
Hoi,TMAN, P. W. Chef proeftuinen der Handelsvereeniging Amsterdam Paree 

(Karang Dinoja). K e d i r i . Java. 
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KAPEI,I<E, 1. i. D. W. Chemiker. s. f. " S o e m b e r d a d, i e ". Java. Kras 
SS/O. L. 

KEIBOSCH, Dr. Gouv. Kinaproefstation Tjinjiroean. P e n g a l e n g a n . 
(bij Bandoeng) Java. 

KöNiGSBERGER, Dr. V. J. C h e r i b o n . Java. 
SCHEIBENER, Dr. E. E. Assistent bij het laboratorium voor Bodemkundig on­

derzoek van het Algemeen Proefstation voor den Landbouw. B u i t e n -
z o r g . Java. 

TENGWAI,!,, Dr. T. A. P a s o e r o e a n . Java. 
W H I T E , Ir . J. Th. Hoofd van het Laboratorium voor Bodemkundig onderzoek 

' van het Algemeen Proefstation voor den Landbouw. B u i t e n z o r g . Java. 
Wui,FF, Ir. A. Landbouwconsulent. B u i t e n z o r g . Java. 

Poland. 

Champ d'expériences agricoles a Kóscielec. Poste Kolo ; boite a lettres, skr-
zynka dolistów No. 22. K o l o . 

Division d'Expériencs et de Sciences de la Société Centrale d'Agriculture a 
Varsovie. Rue Kopernika 30. V a r s o v i e . 

Foyer de la Culture Agricole et du Champ d'Expériences a Stary - Brzesc. 
S t a r y - B r z e s c , poste Stary-Brzesc-Kjryawski. 

Insti tut de Chimie Agricole a l'Ecole Centrale d'Economie Rurale. (Dir. 
Prof. J. MiKUi,0WSKi-POMORSKI). Rue Miodowa 23. V a r s o v i e . 

Insti tut der Agrikulturchemie und Bodenkunde an der Polytechnischen Hoch-
schule, Vorstand : Prof. Dr. J. ZOI,CINSKI bei Lwow. D u b l a n y . 

Institut für Bodenkunde der Universitat Posen. (Instytut Gleboznawezy 
Universitetu y Paznianiu) (Director: Prof. Dr. F. TERI,IKOWSKY). Maxo-
wiecka 42. P o z n a n . 

LandwirtschaftUche Versuchsanstalt. Post Lomza skr. 32. K i s i e l n i c s . 
Section (Pédologique) de la Science du Sol du Musée de l'Industrie et de l'A-

griculture. 66, rue Krakowskie-Przedmiescie. V a r s o v i e . 
Stacja Dóswiadezzalna Pomorskiej Izby Polniczei (Station Agricole de la Cham-

bre Agricole de Pomérania.) Szopena 22. T o r u n . (Thoru). 
DABROWO, Antoni. Agronome du district Stonim Voyvodie : N o w o g r ó -

d e k , poste Stonim ; Wydzial powiatowy. 
DMOCHOWSKI, Dr. Roman, Rue Bagatela 12a m. 14 V a r s o v i e . 
GABRIEI,, Dr. Jerry. Cz e r n i e r w i c e . Olganowo, District Wloclawek. 
GuRSKi, Prof. Janusz Henryk. Professeur de la Culture des Plantes. D u ­

b l a n y prés Lwów. 
GYBUI^KI, Dr. Benjamin. Directeur du Foyer de la Culture Agricole et du 

Champ d'aspériences. K i e 1 c e , poste Skalbmierz, Sielec. 
KOMAR, Dr. Maksymiljan. Directeur du Foyer de la Culture Agricole et du 

Cliamp d'experiences a Opatówiec. O p a t ó w i e c , poste Starozreby, 
District Plock. 

MiECZYNSKi, Dr. T. Inst i tut Pédologique. P u 1 a w y . 
MiKijASEWSKi, Dr. Slaw. Rue Szopena 61. V a r s o v i e . 
PATASINSKI, Romuald. Directeur de la Station Agricole d'expériences a Kutno. 

K u t n o . 

/ 
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SiKORSKi, Prof. Ing. Tadeusz. Professeur de la chaire du Génie Agricole a I'TJ-
niversité de Cracovie. Rue Studencka 4. K r a k ó w (Cracovia). 

SKOTNICKI, Prof. Inz. Czeslaw. Recteur de la Politechnique de Varsovie. 
V a r s o v i e . 

STARZYNSKI, Prof. Dr. Zygmunt. Pedologisches Insti tut der Jagiellowschen 
Universitat. K r a k ó w . 

SZPUNAR, Tomasz. Directeur du Champ d'expériences a B 1 o n i c , poste 
I<eczyca, voyvodie Lodz. 

SzTüRM, Jósef. Directer du Foyer de la Culture Agricole et du Champ d'ex­
périences a Poswietne. P t o n s k . Poswietne. 

TERI/IKOWSKI, Prof Dr. P. Mazowiecka 42. P o z n a n . 
TOMASCHEWSKI, Dr. J. Insti tut Pédologique. P u 1 a w y . 
TsEPKA, Franciszek. Directeur du Foyer de la Culture Agricole et du Champ 

d'expériences a Stary-Brzesc. S t a r y - B r z e s c . Kryawski-Stary-
Brzesc. 

Wi,ODEK, Prof. Jean de. U. J. Aleja Miskiewicza 17. K r a c ó w . 
ZiEMiECKA, Mme Dr. Jadwiga. Marszalkowska 73. " V a r s o v i e . 
Zói,ciNSKi, Prof. Dr. Jan. Polytechnische Hochschule. D u b 1 a n y bei 

I/WÓW. 

Portugal. 

3° Secgao da Esta9ao Agraria Naciónal. L i s b o a - B e l e m . 

Rumania. 
Insti tut Geologie al Romaniei. Soseaua Kisilefi 2. B u c u r e s t i . 
Laboratoire de Geologie, Mineralogie et Agrogéologie de la " Scoala Supe-

rioara de Agricultura Herastra " (Directeur: Prof. Dr. P. ENCOtri/ESCOU). 
B u c u r e s t i . 

Naturwissenschaftliches Museiun von Kischineff. (Mueul National din Chi-
sinau) Vorsteher: Dr. N. Fî CROV. C h i s i n a u . Basarabia. 

ENCOUI,ESCOU, Dr. P. Géologue chef a l 'Institut géologique de Roumanie. 
Kiselef 2. B u c u r e s t i . 

KJEREKES, Dr. Stephan. Chemiker in der Zuckerfabrik. Fabrica de Sahar. 
T a r g u - M a t e s . 

PROTOPOPESCU PAKE, Prof. Em. I . Prof. supl. a l'Ecole Polytechnique Géo­
logique, Chef a l 'Institut Géologique. Soseaua Kisileff 2. B u c u r e s t i . 

SAIDEIY, Dr. Teodor. Chimiste chef a l'Institute Géologique de Roumanie. 
Section Agrogéologique. Kiselef 2. B u c u r e s t i . 

Serb-Croat-Slovene State. 

Bodenkundliches Insti tut der land- und forstwirtschaftlichen Fakultat der 
Universitat. Mazuranocev trg 24. Z a g r e b . 

SEIWERTH, Prof. Dr. Ing. Adolf. Vorstand des Bodenkundlichen Institutes der 
Universitat. Mazuranim trg 24. Z a g r e b . 

Russia. 

Insti tut der Bodenkunde und Geobotanik der Mittelasiatischen Staatsuniver-
sitat. Obuchowsky 14. T a s c h k e n t . 
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Institut Selkohesiajstwennyeh Melioratzyi, Selsko-Hosiajstwennaja Academia. 
Direktor : Prof. KOSTIAKOW' y Petrowsko - Rasumowskoje. M o s k a u . 

Laboratorium für Agrikulturchemie und, Bodenkunde bei der Kazan'schen 
Universitat. K a z a n . 

I/andwirtschaftliches Institut. (Rektor : Prof. A. HAYGORODOW). Weissruss-
land. Kreisbezirk Orscha U. S. S. R. G o r y - G o r k i . 

Moskau - Komitee der Pedologie. Smolensky, Bulw, 57. M o s k a u . 
ABOJCnsr, R. I . Insti tut der Bodenkunde und Geobotanik. Obuchowsky, 14. 

T a s c h k e n t . 
AFANASSIEFF, Prof. J. N. Landwirtschaftliches Institut. Weissrussland. 

R u s s l a n d . 
ANTONOFF, Frau M. A. Pedologin der Pedologischen Section des Staats-Insti-

tutes der Versuchs-Agronomie. Zagorodny prospect, 28, w. 40. L e n i n ­
g r a d . 

ARCHANGEI^KY, Frau N. A. Wasily-Insel, 5 Linie, 46, w. 25. L e n i n g r a d . 
BESSONOFF, Prof. A. I . Prof. der Pedologie des Samara-Hochinstitutes der 

Landwirtschaft. Vosnesenskaja 130. S a m a r a . 
DiMO, Prof. N. A. Insti tut der Bodenkunde und Geobotanik. Obuchofïstrasse 

14. T a s c h k e n t . 
DOMRATSCHEFF, Frau E. A. Str. der Friede, 28, w. 18. L e n i n g r a d . 
Fii,ATOFF, Prof. M. M. Universitat, Insti tut der Landwirtschaft. Mochowaya, i . 

M o s k a u . 
GEDROIZ, Prof. K. Forstinstitut. L e n i n g r a d . 
Gi,rNKA, Prof. K. D. Landwirtschaftliches Institut. Tschajkowsky str., i . 

L e n i n g r a d . 
GORSCHENEsr, Prof. K. P. Sibirien-Landwirtschaftliche Akademie, Setkion Bo­

denkunde. O m s k . 
HEMMERI,ING, Prof. W. W. Granatny pereulok, 14. M o s k a u . 
IWYIN, R. S. Komitee der Bodenkimde. Smolensky bulw., 57. M o s k a u . 
IMSCHENETZKY, I . Z. Pedologe des Moskau-Komitee der Pedologie. Spassky-

strasse, Krasnoprudny pereulok 3, w. 8. M o s k a u . 
jARri:,OFF, Prof. A. A. Wosdwijenka, 5. Gosplan. M o s k a u . 
KALUGIN, N . A . Leiter des Samara-Hochinstituts der Landwirtschaft. Ilyin-

skaya-strasse 113. S a m a r a . 
KASSATKIN, Prof. M i n s k . 
KATZESTSKY, N . A . GehüKe des Verwalters der Moskauel Versuchsstatioa. 

Moskau-Kiewo-Woroneg-Eisenbahn. Station: S o b a k i n o . 
KiRSSANOFF, Prof. A. Director des Weissrussischen Wissenschaftlichen Insti-

tuts für Moorkunde. M i n s k . 
Ki,AWDiENSKO, K. M. Insti tut der Bodenkunde und Geobotanik. Obuchoff-

strasse, 14. T a s c h k e n t . 
KRASSÜCK, Prof. A. A. Vasily-Insel, 11 Linie, 42, w. 11. L e n i n g r a d . 
KRAWKOFF, Prof. S. P. Vasily-Insel, 16 Linie, 29. L e n i n g r a d . 
KROKOS, Prof. W. J. Handelsstrasse, 5, w. 9. O d e s s a . 
KtiRBATOw, Prof. N. I . Tashkent University. T a s h k e n t . 
KusENOFF, Frau O. J. Geographisches Institut. Mojka, 122. L e n i n g r a d . 
KusMiN, M. S. Versuchsstation. S a r a t o w . 
KtrTr,ER, Frau E. N. Borissoglebsky per, 6, w. 6. M o s k a u . 
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LEBEDEFF, Prof. A. F. Prof. der Rostow Universitat und. Chef der hydrolo-
gischen Abteilung. Rostowo-Nachtischewansche I^andwirtschaftliche Ge-
biet-Versuch,sstatioii. R o s t o v . 

IYEBEDJANZEFF, Prof. A. N. Versuchsstation. Tula-gouw. S c h a t i l o w o . 
LEWITZKY, Prof. A. P. Granatny per., lo, w. 2. M o s k a u . 
MURAWI,JANSKY, S. M. Landwirtschaftliches Institut. C h a r k o w . Klein-

russland. 
NEGODNOFF, J. K. Landwirtschaftliche Versuchsstation. T a s c h k e n t . 

Turkestan. 
NËÜSTRUEV. Prof. Dr. Serge. Professor für Geographie des Bodens an der 

Geographischen Hochschule (beim Geogr. Institut). Mytninskaya nabe-
regnaya 9, log 2. L e n i n g r a d . 

NiCKiTEsr, W. W. Ural. Landwirtschaftliche Versuchsstation. P e r n . 
NojiN, L. L. Smolensky bul., 51, w. 18. M o s k a u . 
OPPOKOFF, Prof. E. W. Prof. der Hydrologie am Kiew-Polytechnischen Institut. 

K i e w . Kleinrussland. 
ORI,OFF, M . A . Institut der Bodenkunde und Geobotanik, ObuschofEstrasse, 14. 

T a s c h k e n t . 
ORI,OFF, S . P . Landwirtschaftliche Versuchsstation. Wjata - gouv. K o s s a . 
PANKOFF, Prof. A. M. Berg-Landwirtschaftliches Institut. W l a d i k a w k a s . 
PAWXOFF, E . F . Berg - Landwirtschaftliches Institut. Bodenkunde - Sektion. 

W l a d i k a w k a s . 
Poi,YNOV, Prof. Dr. Boris. Professor für Geologie und Bodenkunde an der 

Polytechnischen Hochschule. Spasskaja, 2. log. 5. L e n i n g r a d . 
PORFiRiEFF, N. D. Neu-Komissariatskaja 4, w. 5. K a z a n . 
PRASSOLOFF, Prof. L. J. Vasil - Ostr. 12 Linie m. 33, log. 18. L e n i n g r a d . 
PROCHOROFF, Prof. N . J . Geographisches Institut. Nojka, 122. L e n i n g r a d . 
REMISOFF, N . A . Tschernischewskystrasse 6. C h a r k o w . Kleinrussland. 
ROSOFF, L. P. AlteStrasse 10-15, w. 3. Petrowsky - Rasumowsky. M o s k a u. 
SAITZEFF, N . M. Universitat, Insti tut der Landwirtschaft. Mochowaya, i. 

M o s k a u . 
SAWARËNSKY, F . P . Lei ter der Geologie der I . Moskau-Staatsuniversitat. 

Trubnikowsky pereulok, 26, w. 18. M o s k a u . 
ScHOKAî SKY, M.lle Zénaide. Rue Rétchani Pétchatnikof 27. app .ig. L e -

n i n g r a d . 
SCHMUCK, Prof. A. A. Tabackkultur - Versuchsinstitut. Postkasten 55. 

K r a s n o d a r . 
ScHTSCHEGi;oFF, I . L. Leiter der Pedologie des Saratow-Landwirtschaftlichen 

Hochinstituts. S a r a t o w . 
SCHUILGA, Prof. I . A. Prof. der Pedologie des Don- Hoch- Insti tuts der Land­

wirtschaft und der Melioration. N o w o t s c h e r k a s s k . 
SERGEEFF, Prau E. J. Excursion-Station, Lachta. L e n i n g r a d . 
SKWORZOW, G . A . Insti tut der Bodenkunde und Geobotanik. Obuchowsky, 

14. T a s c h k e n t . 
SKWORZOW, G . A . Insti tut der Bodenkunde und Geobotanik. Obuchowsky, 

14. T a s c h k e n t . 
SMUUSTOFF, J . J . Ural - Landwirtschaftliche Versuchsstation. P e r m . 
SoCKOifOFF, N. N. Mochowaja str., 5, w. 6. L e n i n g r a d . 
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SoKOi,OFF, A. W. Vorsteher des Agrochemischen Laboratoriums der Radomys-
ler Versuchsstation. I r s c h a . Gouv. Eaew. 

S0K0i;owSKY, Prof. A. N. Prof. der Bodeiikunde an der Universitat. C h a r -
k o f f . 

TiCHEEFF, Prau L. W. Str. der rothen Röthe, 54, w. 45. L e n i n g r a d . 
TiSENHAUSEN - KOSTÜCEEWITSCH, Prof. A. W. Prof. der Geologie und der 

Pedologie der Smolensk-Staatsuniversitat. S m o l e n s k . 
TROITZKY, E . P . Universitats Inst i tut der Landwirtschaft. Modiowaja, i . 

M o s k a u . 
Tui,AYKOFF, Prof. N. M. Agricultural EJxperimental Station. S a r a t o w . 
TDI,IN, A . F . Staatsuniversitat, Agrarfakultat. Petrowsky-Rasumowsky. 

P e r m . 
TuMiN, Prof. G. M. Stein-Steppische Versuchsstation. T a l o w a j a . Wo-

ronesch - Gouv. 
TtJRiN, J. W. Grusinskaja 43, w. 4. K a s a n . 
TüRREMNOFF, Prof. S. J. Landwirtschaftliches Insti tut . K r a s n o d a r . 
WARI,IGIN, P . D . Grosser Tolmatschewsky pereulok 18, w. q. 
WiNOKXjROFF, W. A. Sibirien - Landwirtschaftliche Akademie. O m s k . 
WosKRESENSKY, M. N. Inst i tut der Bodenkunde und Geobotanik. ObuchofE-

strasse, 14. T a s c h k e n t . 
WYSOTZSKY, Prof. Dr. G. N. Professor für Forstkunde und Waldbau. Tschaj-

kiwskastrasse 4, T. 38. C h a r k i v (Ukraine). 
ZACHAJROFF, Prof. S. A. Prof. der Pedologie des Kuban-Landwirtschaftlichen 

Hochinstitutes. Gunibskayastrasse 52. U. S. S. R. T i f 1 i s . 
ZAITZEFF, N . M . . Universitat, Institut der Landwirtschaft. Mochowaya i , 

M o s k a u . 
ZAWARITZKY, W . N . Trubnikowsky per. 19, w. 32. M o s k a u . 

Sweden. 

Skogshögskolans bibliothek. E x p e r i m t e n t a l f a l t e t . 
Kgl. Lantgruksakademien. S t o c k h o l m . 
Kgl. Vetenskapsakademien. S t o c k h o l m . 
Lunds universitets geologiskmineralogiska institution. L u n d . 
Statens Kemiska Station i Örebro. (Direktor: Dr. Gottfrid Nannes). Ö-

r e b r o . 
Statens skogsfürsöksanstalts naturvetenskapliga avdelning. E x p e r i m e n -

t a l f a l t e t . 
Svenska Mosskulturföreningen. (Direktor: Hugo OSVAI,D). J ö n k ö p i n g . 
Sveriges geologiska undersökning. S t o c k h o l m , 50. 
Vaxtbiologiska institutionen. U p p s a l a . 
ANDERSSON, Prof. Dr. fil. Gunnar. D j u r s h o l m . 
ARRHENIUS, Dr. fil. Olof. Gamla Haga.. S t o c k h o l m . 
AssARSON, Lic. fil. Gunnar. Sveriges geologiska undersökning. S t o c k ­

h o l m , 50. 
BACKiyXnrt); Prof. Helge. U p p s a l a . . 
BARTHEI,, Prof. Christian. E x p e r i m e n t a I f a l t e t . 
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ECKERMAinsr, Dr. fil. Harry von, Bergsingeniör. L j u s n e . 
EcKSTRÖM, Lic. fil. Gunnar. Sveriges geologiska undersökning. S t o c k -

h o l m , 50. 
FEIWTZEN, Prof. Dr. fil. Hjalmas von. Direktor der Ackerbauabteilung. 

Schwedische I(andw. Central-Versuclisanstalt bei Stockholm. E x p e r i -
m e n t a l f a l t e t . 

Fi,ODKViST, Herman. Jordbrukskonsulent. Ö r e b r o . 
GAVEI,IN, Dr. fil. Axel. Overdirektör. Karlavagen, 28. IV. S t o c k U o l m . 
GiöBEi*, Cannar, cjo Dr. C. BARTHEI,. E x p e r i m t a l f a l t e t . 
HAI,DEN, Dr. fil. Bertil. Lektor. E x p e r i m e n t a l f a l t e t . 
HEDifUND, Prof. Dr. fil. Teodor. Akarp. A 1 n a r p . 
HESSEI/MANN, Prof. Dr. fil. Henrik. D j u r s h o l m . 
JOHANSSON, Dr. fil. Simon Staatsgeolog. S t o c k h o l m , 50. 
I/XnsTDBî AD, Ingeniör Karl. Utanbygatan, 12. V a s t e r a s . 
MAI,MSTRÖM, Dr. fil. Carl. E x p e r i m e n t a l f a l t e t . 
NANNES, Dr. fil. Gottfrid. Director Kemiska Stationen. Ö r e b r o. 
ODEN, Prof. Sven. E x p e r i m t a l f a l t e t . 
OHI,SSON, Prof. Dr. fil. Erik. A 1 n a r p . Akarp. 
GswAifD, Dr. fil. Hugo. Dozent, Svenska Mooskulturföreningen. J ö n -

k ö p i n g . 
ROMEI,!,, Dr. fil. Dars Gunnar, Dozent. Sveavagen 52. D j u r s h o l m . 
TAMM, Dr. fil. Olof. Dozent. Statens Skogsförsök-Anstalt. E x p e r i -

m e n t a l f a l t e t . 
TORSTENSSON, Dr. G. Haga Gard. K n i f e s t a . 
VESTERBERG, Prof. Dr. fil. K. A. I<idingön. H e r s e r u d bei Stockholm. 

Switzerland. 

Schweizerische Agrikulturchemische Anstalt. B e r n . I,iebefeld. 
Schweizerische Landwirtschaftliche Versuchsanstalt. O e r l i k o n . Zurich. 
GESSNER, Dr. Hermann. B u c h s bei Aarau. 
GIRSBERGER, Oberst J. Kultur-Oberingenieur. Kaspar Escherhaus. Z ü -

r i c h , I . 
SCHERF, Ing. Dr. Emil. Ingenieurchemiker, Eidgen. Technische Hochschule, 

Agrikulturchemisches Laboratorium. Z u r i c h . 
Voi,KART, Prof. Dr. A. Schweizerische Dandwirtschaftliche Versuchsanstalt. 

O e r l i k o n . Zurich. 
WiEGNER, Prof. Dr. Georg. Adlisbergstrasse 82, (Universitatsstr. 2). Z u r i c h . 

Surinam. 

DIJK, Ir. J. W. van. Scheikundige aan het Landbouwproefstation. P a r a ­
m a r i b o . 

Czechoslovakia. 

Bureau Pédologique du Conseil d'Agriculture. P r a h a . 
Zemedelska-technicky, referdt expositüry v ministersva Gemedelsva. Ste-

fanowiceva 41. B r a t i s l a v a . 
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Institut agropédologique de l 'Etat. Karlovo nam. 3. P r a h a , I I . 
Institut de l 'Etat pour les recherches agronomiques. Maturskova 434. 

B r a t i s l a v a . 
Institut des recherches agricoles du pays morave. Kvétna 19. B r n o . 
Pedologische Abteilung des technischen Bureaus des I^andesschulrates für 

Böhmen. (Vorsteher : Dr. R. JANOTA). Jungmannova, 32. P r a h a . 
Pedologische Kanzel der tschech. technischen Hochschule. (Vorsteher: 

Prof. Ing. JoSEF KOPECKY). Karlovo nam. 3. P r a h a I I . 
Statne vyskumné üstavy zemedelski. (Staatliche Landwirtschaftliche Ver-

suchsstation), Komenského ui. 22. K o s i c e . 
DoEREi,!,, Br. Ing. B. G. Dozent an der Böhmischen Technischen Hochschule. 

P r a h a . 
Gössi,, Ing. Vladimir. Assistent der pedologischen Kanzel an der technischen 

Hochschule. Karlovo nam 3. P r a h a , I I . 
HRDDSTA, Ing. J. Adjunkt der Landesversuchsanstalt. Kvetna 19. B r n o . 
HEINITZ, Pachrat, Dr. Bohuslav. Vorstand der agrikulturchemischen Ver-

suchsstation des L. K. R. Jama 8, I I I st. P r a h a, I I . 
JANOTA, Dr. Ing. Rudolf. Baurat - Pedologe des Ivandeskulturrates. Jung 

mannova tr . 32. P r a h a , I I . 
KoPECKy, Prof. Ing. Jozef. Insti tut agropédologique de I'Etat. Karlovo 

nam. 3. P r a h a, I I . 
KYAS, Ing. O. Directeur de l 'Institut Pédologique. Kvetna 19. B r n o . 
KYNTERA, Inz. Frant. Vorstand der Agropedolog. Anstalt. Matuskova 934. 

B r a t i s l a v a . 
NOVAK, Dr. V. Chef de l 'Institut Pédologique. Kvetna, 19. B r n o . 
OTOTZKY, Prof. P. Bubenec, Buckowa, 597. P r a h a . 
SiMEK, Ing. J . Assistant de l 'Institut Pédologique. Kvetna 19. B r n o , 
SMOÜK, Dr. I^ad. Inspecteur de l 'Institut Pédologique. Kvetna 19. B r n o . 
SoucEK, Ing. Dr. Jaroslav. Adjunkt des Forschungsinstituts der csl. Repu-

blik. Na Vorechovce. P r a h a. Stresovice. 
SPIRHANZI,, Ing. Jaroslav. Insti tut agropédologique de l 'Etat. Karlovo nam. 

3. P r a h a, I I . 
SÏOKI,ASA, Prof. Dr. Julius. Professor an der Böhmischen Technischen Hoch­

schule und Direktor der Staatlichen Versuchsstation. Kral. Vinohrady. 
P r a h a . 

THOMA, Prof. Dr. EJmanuel. Professor an der tschech, technischen Hochschule. • 
Kalovo ném 3. P r a h a , I I . 

TRNKA, Prof. Dr. Rudolf. Augustinergasse 17. B r n o . 
UiiRicH, R. N. Dr. F. Asistent Karlovy University. Albertov 6. P r a h a, I I . 
VAIIIECK, Ing. J. Inspecteur de l 'Institut biochimique. Kvetna 19. B r n o . 
ZAVADH,, Prof. Dr. Jan . Vysoka Skola Technika. B r n o . 

Uruguay. 

ARREGUI, A . Aguirre. Ingeniero Agrónomo y Quimico Farmaceutico. Calle 
Ibicuy 1299. M o n t e v i d e o . 

SCHRODER, Dr. John. Sucursal 27. S a y a g o , S. A. 


