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THE EFFECT OF LIME AND FERTILISERS
ON THE POTASH CONTENT OF SOIL AND CROP.

J. G. Lipman A, W. Bramr and A. I. PRINCE.

During the past 25 or 30 years many thousands of soil and crop
samples have been analysed by the various experiment stations in
the United States. Many of these analyses have been published in
bulletins, books and journals. In some cases authors have compiled
analyses from various sources, including work done in foreign coun-
tries. Probably in the majority of cases no record has been made of
the type of soil, or of the fertiliser treatment that was given to the
particular crop from which the sample was taken. It is well known,
however, that the composition of the crop may be distinetly influenced.
by the fertiliser treatment, and since it has become quite customary
to calculate the amount of plant food removed by a given crop by
reference to such tables of analyses, the importance of having re-
liable information with regard to the soil type and fertiliser treatment
is at once apparent. Otherwise the value of such calculations may
well be called in question.

If, for example, the dry stalks of corn (maize) grown under
one condition show on analysis I per cent of potash and under
different conditions 3 per cent of potash, how can one fairly caleu-
late the amount of potash removed by one ton of the stalks grown
under average conditions without knowing which sample most nearly
represents this average condition? Inthe one case a ton of the stalks
would remove 20 pounds of potash and in the other 60 pounds.

In studying the analyses of crops from the nitrogen availability
experiments at the New Jersey Experiment Station, it became evi-
dent that in many cases the compositions of the crop had been dis-
tinctly influenced by the fertiliser or lime treatment. Since these

I — Ped, sngl.
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experiments have established conditions which are especially favour-
able for such a study, it seems well to record some of the results ob-
tained from field experiments which have been in progress since 1g08.

Pran oF EXPERIMENT.

In connection with the nitrogen availability work, 40 one-
twentieth acre plots have received definite fertiliser treatments an-
mually. Twenty of these have been limed (carbonate) at intervals of
five years, and 20 have received no lime treatment during the period.
Some of the plots have received no fertiliser, some have received
one ingredient only, some two, others two plus farm manure, and still
others three of the common fertiliser ingredients both with and with-
out manure,

The soil is a Ioam of fair quality, which had not been farmed
for some years preceding the starting of this work in 1go8.

With the completion of 15 years work, which includes the crop
of 1922, samples of soil were taken from these plots (1) and their
potash content was determined. Potash has also been determined
in the corn stalks taken from these plots in 1923, and in samples
of some other crops from these plots as indicated in table 2.

Porase IN SoILs.

Table 1 shows the fertiliser and lime treatments that these plots
have received and also the percentage of potash in the soil and in the
corresponding crop. An examination of the figures for the soils
shows that in nearly every case the percentage of potash is lower in
samples from the limed than from the unlimed series, the average
for the limed plots being 1.088 per cent and for the unlimed 1.268
per cent. The differences noted here can hardly be due to accident
but must be attributed to the differences in treatment. The lower
percentage of potash on the limed series is undoubtedly due, in
part at least to the exchange of bases, the lime of the applied lime-
stone taking the place of the potash in the soil. Since the crops
on the majority of these limed plots have been only slightly larger
than those on the unlimed series, the difference could hardly be attri-
buted to the greater utilization of potash on the limed series.

(1) Samples taken to the depth of about 6 /3 inches,

)
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Tasre 1. — Polash (K 0) in soils and in corn stalks from corresponding unlimed and limed plots,
with different fertiliser freafments.

Ky i soils-agez

_ﬁ‘ —_— e ——— —
- Fertiliser treatment iper acze) Uafimed | ILimed t".:"i i
- ia) o e

- | L e e el (R n.038 0570 14.49 0.0y 1413
2 | 320 Ibs muriate of potash e St P 1.030 2377 | - 43.0%8 r.838 48.52
3 G40 Tbs acid phosphate . . Sl S “in T4by 0554 L.406 28,12 o.4zh 10.99
4 A i et e e I.g26 L0310 2.540 50,12 1.834 6786
5 » 4+ 6 toms cow manmre &k oA e 1.186 0,953 2872 B399 2240 8310
f " 4+ 16 toms Borse manmre . . . . ety 1.395 r.228 3200 G52 2,530 I06.49 =
7 L e R R e AT e 1) 0.7 L0585 503 5.0 LS & 170 &
B Mimwssls - 150 The. MaMOg . o v b owwieie won e e e L3I0 r.a8h 2784 TRAF 2345 Sy 5 |
g , AR RO e e e e e e e 2T r.on5 3-185 Bray 2014 6,86 =
1o | » T o e e L G e e S L.353 L.og4h 318 8716 1.832 67,05
| - R T R o s ) 1.18g 1.o38 2278 19,14 1,940 or.g8
1z " e T v e R e ] TR L2116 L.104 3208 102.001 2.000 8,55
I3 v = RO N e e e e e e e e 1453 Lo 1.gho b2z 1968 2.8
14 a - Groomd fish ") . - ool e s SRS L5650 L.IOo 2172 5821 2,075 73.52
15 »: o Tomkege ® . . oo0 o0 o S 1034 0.638 1997 64,30 247 g8z
5 s Lo hamealall Bay s e s 1062 1.050 2.5405 Y § r.831 4507
17 e e e L.445 1356 2488 o807 2.435 .58
18 » 4 Cow manure 4 320 0bs. Ma¥NOy . - - o0 . 4. 1.085 1.228 2832 10422 zar8 85.17
g . [ e St e e IR e o G LI35 L.og3 2674 S2.8q 2.794 7
20 » 4 Rye straw - 320 bhs, Mall0y . . . o . ¢ . o .y L21% L2320 2.185 (2,05 3103 o608

Average . .. oo 1258 1.088 2.343 63.54 1972 0716
| *) Minerals = 640 lbs. acid phosphate and 320 Ibs. muriate of potash per acre
*4) Fguivalent to j2o0 pounds NaXNOy per acre.
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On the other hand there are differences within the series which
are probably due to inequalities in the soil or to errors in sampling,
or hoth. ‘That these differences within the series are not due to
the potash treatment is shown by comparing the results from plots
2 and 3 unlimed (A's) with 2 and 3 limed (B's). Plots z A and 2 B
have received annual applications of muriate of potash equivalent
to 320 pounds per acre for about 15 years, whereas plots 3 A and 3 B
have received no potash fertiliser during this period. It will be noted,
however, that in the case of 2 A and 3 A the difference in potash con-
tent is easily within the limits of experimental error ; the same may be
said of 2 B and 3 B. To take another example, plot 4 B receives the
annual application of muriate of potash and plot 5 A receives the
same plus an annual application of manure, which adds about as
much potash as the muriate (160 pounds per acre), but on analysis
5 A shows a lower percentage of potash than 4 A. In this case the
difference may be due, in part at least, to the fact that 5 A has
always vielded larger crops than 4 A, as shown by the total potash
removed.

In case of plot 7 A which receives no fertiliser it would appear
that the potash content of this soil has been distinctly depleted during
the 15 years, for it now contains only a little over half as much as
plots 6 A and 8 A, these being the plots which touch it on either
side, There are other differences which should probably be explained
on the ground of a difference in location rather than differences
in treatment. For example, plot 14 A contains 1.65 per cent po-
tash and 15 A, 1.034 per cent potash, but these plots are separated
from one another by two one-twentieth acre plots, and furthermore
14 A occupies a little lower ground than 15 A.

Potash was determined in certain of the subsoils (6-13 in.) with
the following results :

- e “a
= per ceat per cent
2 S e iy 1 I.I78
S e N A 1.383
e e s - I.040
: 7. iR S R s o] e 1.399
0y S g e 1.300 1.159

Awerage ooy o @ wvaie o e SLfLT 1.233
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Porase ConTeNT OF CORN STALKS.

When we study the percentage of potash in the stalks from the
different plots, we find a much greater difference than was found
in the soil. A comparison of the results for the two sections shows
that in the majority of cases the percentage of potash is higher in
samples from the unlimed than from the limed section. It will be
recalled that this same relation exists between the soils of the section,
but it hardly seems possible that this difference in the soils is great
enough to influence the potash content of the stalks to the extent
that is here noted.

Attention may be called to some of the striking differences.
For example, sample 2 A contains approximately one and a half
times as much potash as 3 A, and 2z B contains over three times as
much as 3 B. Samples 6 A, 10 A and 12 A contain close to eight
times as much potash as sample 3 B. Sample 13 A contains the
same amount of potash as 13 B, and 14 A the same as 14 B ; on the
other hand 15 A and 15 B differ by about .5 per cent; although they
are quite close together and have received the same potash treatment.
Samples 7 A and 7 B (no fertiliser) contain about .6 per cent po-
tash while samples 6 A and 6 B, the adjoining plots respectively
on the one side, and 8 A and 8B the adjoining plots respectively
on the other side, contain about 2.75 per cent potash.

The lowest percentage of potash is .436, representing sample 3 B,
which is equivalent to 8 14 pounds of potash to the ton of stalks ;
the highest percentage shown is 3.208 for sample 12 A, which is
equivalent to 55.6 pounds of potash to the ton of stalks.

There is a considerable variation even where the potash treat-
ment has been uniform. Samples g A, 10 A, and 12 A show over
3 per cent of potash, whereas sample 17 A, which receives the same
amount of muriate of potash as the others shows only 2.28 per cent
of potash. It is difficult to reconcile some of these differences,
That it cannot be due wholly to the natural supply of potash in the
soil isindicated by the fact that the soils from 16 A and 16 B contain
almost exactly the same amount of potash, whereas the stalks from
these two plots differ by almost .75 per cent. Neither can it be
attributed to a difference in the amount of available nitrogen, for 18
A receives a large excess of available nitrogen, whereas 19 A receives




206 INTERNATIONAL SOCIETY OF SOIL SCIENCHE

no nitrogen, but the potash content of the stalks is very nearly
the same in each case,

It seems worth while to call attention to the fact that for the
unlimed section the samples from the six plots which have received
a basic nitrogenous fertiliser (NalNO,, Ca(NO,), or CaCn,) give an
average of 2.8g6 per cent potash, while the samples from the five
plots that have received an organic nitrogenous fertiliser give an aver-
age of 2.233 per cent potash. For the limed section the corresponding
figures are z.267 and 2.177 per cent potash. In this connection
it is interesting to speculate as to whether, through an exchange
of bases, soil potash was released and in turn taken up by the
plant.

The average percentage of potash for all samples from the unlimed
section is 2.343 per cent, and the average for all from the limed sec-
tion 1.972 per cent. Here we may raise the question as to why stalks
from the limed section should contain less potash than those from the
unlimed section. It may be that the repeated applications of lime,
having helped to reduce the potash content of the soil, particularly
the more readily displaceable portion of it, discouraged excess (luxury)
consumption of this ingredient. With our present knowledge a posi-
tive answer cannot be given. It may also be that on the limed sec-
tion a part of the plant’s basic requirement has been met by the
utilization of lime to the exclusion of a part of the potash. Determi-
nations of the lime content of the plant may throw some light on
this point. Lime was determined in a limited number of samples
from both the limed and unlimed sections, and without exception the
percentage of lime (Ca0) is higher in samples from the limed than from
the unlimed section ; with one exception the reverse i= true of the
potash. Further work should be done on this point but this gives
some ground for believing that in the presence of a liberal supply of
lime the plant may take less potash than where the supply of lime is
limited. The comparative lime and potash figures are shown in
Table z.

Reference to the columns of Table I showing pounds of potash
removed per acre by the corn stalks, makes it clear that there is a
wide variation in the amount thus removed, the lowest for the unli-
med series being 5.04 pounds and the highest To4.22z pounds per
acre ; the lowest for the limed series is 10.99 pounds and the highest
106.49 pounds per acre.
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Tasre 2. — Lime (CaQ) and Polash (K, 0) in Corn Stalks
from Limed and Unlimed Plots.

| Cad in Gtalks K0 in Stalks

FPlot No. T T P - -
per cent [ per cent per cent [ per cent

I e | o823 oBfs | 1.400 o0.426

PO aaE weie ob6o | o, 781 3.181 1.832

Er ¥ amduEse GG Sl 0,604 o088 | 2.112 I.302
geWla el e srwaE - 0.751 o800 | 2.807 3.21I0
P I e o844 1 151 L1844 | 0.925
Average . . . G754 0,907 2288 | 1551

“‘T‘I:It first numbu in m Case represents the mﬁm&.l plot.

Plots 8 to 15 inclusive received like treatment with reference to
potash, and the average amount removed in the stalks from these
plots, on the unlimed section (plot 11 A omitted from average), is
76.7 pounds per acre, the average amount removed in the stalks from
plots 8 to 15 of the limed section is 72.6 pounds per acre. The
average for all the plots in the unlimed section is 63.54 pounds
per ‘acre, and the average for all in the limed section 67.16 pounds
Per acre.

The stalks from plots 8 to 15 of the limed section yielded, with
slight exception, somewat over 50 bushels of corn per acre. Thus
it appears that the stalks from a 50 bushel crop of corn will remove
about %5 to 100 pounds of potash. To this must be added about
12 pounds for the 50 bushels of grain. This brings the total amount
well above the amount usually estimated for a 50 bushel crop of
corn, The figures clearly indicate that in the case of some crops,
or part of crops, it is useless to undertake to calculate the amount
of potash removed by the crop unless the soil conditions and crop
treatment are definitely stated.

Porasa N OrHER Crors,

Determinations of potash have been made in other crops or
parts of crops, from certain of these plots. The samples on which
determinations were made, were wheat straw, oat straw, oat grain,
timothy hay and corn grain. The details of these analyses will not
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be given here, It will suffice to state that the influence of the
fertiliser and lime treatment is not as clearly and consistently reflected
in the composition of the small grained plants as it is in the compo-
sition of the corn stalks. Nevertheless even here applications of
potash salts increased, and applications of lime decreased, in most
instances, the potash content of the crop.

SUMMARY,

Potash was determined in soils from a number of plots that had
received definite fertiliser and lime treatment for a period of 15 years.
It was also determined in several crops, or parts of crops, grown on
the plots from which the soil samples were taken.

For the series of plots having parallel fertiliser treatment for
the limed and unlimed sections, the percentage of potash in the soil
was slightly lower, in nearly all cases, for the limed than for the un-
limed section.

The fertiliser treatment does not appear to have had very much
influence on the potash content of the soil. Such variations as are
noted are to be attributed, in the main, to natural variations in the
soil or to limitations in the methods of sampling.

There is a consistent variation in the percentage of potash in
the corn stalks grown on the limed and unlimed sections and with
the different fertiliser treatments.

The average percentage of potash in the stalks from 2o limed
plots is, approximately, 0.4 per cent less than the average for the
stalks from zo limed plots.

The lowest percentage of potash found in the stalks was 0.426
per cent, and the highest 3.208 per cent.

It would appear that a 50 bushel erop of corn (maize), grain and
stalks, will remove from the soil about 100 pounds of potash. It has
been shown that the potash content of some crop, at least, is greatly
influenced by heavy applications of potash salts and this emphazises
the importance of carefully stating the conditions under which crops
are grown when reporting percentages of plant food constituents in
the crops.

J. G. Lipmax, A. W. BLAIR and

A. L. PRINCE.
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ON THE PERMEABILITY OF LOAM SOILS.
by J. Wirvn,
Riga.

I, — THE FORMULATION OF THE QUESTION AND THE METHODS OF THE
INVESTIGATION.

In my earlier investigations 1) I established the fact that the
suspensions of the finest particles of soil produced from acid soils
are much less sensitive to electrolytes than are the clay suspensions
of neutral soils and soils containing CaCO,. There is also the circum-
stance that the coagulation of the former clay suspensions is hindered
much more powerfully by NaHCO,, if this is in the solution together
with calcium salts. As the permeability of the soil is connected
with its degree of dispersiveness, it is conceivable that the low permea-
bility of podsol soils, as regards water, is connected with the reaction,
and consequently alzo with the formation process of these soils. The
numerous data of analyses of podsol soils of various districts show
that the development levels of different depths have also different
mechanical and chemical composition. In this respect the podsol
goils both of the Caucasus, which have developed at a yearly temper-
ature of 12° C., and of the Italian Apennines, form no exception. The
upper levels of the scil (A, + A,) have not only lost their finest
constituent parts, but also considerable gquantities of Na and K,
and even the coarser grains of the felspar and other minerals. The
surface of the felspar of the upper level is always covered with a white
or grev weathering skin. The Na,0 — and partly also E,O — content
of the skin is considerably reduced (1). The whole upper level (A, 4 A))
has in some cases lost as much as o0.25 % K.,O and 0.5 %, Na,0,
which, calculated on 1 heetate, means very large quantities of NaHCO,
and KHCO,. We now also find actually in the underground and
surface wat&rs very large Na,O and K. O contents, which have a
detrimental effect on the physical qualities of the soil, and may reduce
its permeability for water. The content of NaHCO, is especially
high in the brown forest water, often exceeding 0.1-0.25 g. per litre,
i. e., it reaches a concentration of about o0.00I2-0.0030 n, which
already has an injurious effect.

1) The work had to be abbreviated for editorial reasoms; the literature cited by
the author i appended ai the close of the essay,
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The object of the investization was to find out the factors which
reduce or increase the permeability of various kinds of podsol soils.
The experiments were carried out with different levels of the podsol
soil, especially with marl loams, The latter are often found in Latvia,
and are to be regarded as sedentary loamy podsol soils. All the ex-
periments were carried out with pulverized air-dried soil, granulated
through a 1 mm. sieve. Grains of 1-2 mm. diam. only were used in
tests regarding the permanence of the strue-
ture of the scils, the finer constituent parts
being sieved off in this case.

After numerous preliminary tests, I found
the following apparatus the most suitable (I1-
lustration 21). The apparatus conmsists of a
bottle or Erlenmeyer flask, a little tube with
perforated end (the perforation is very simple
to carry out on a spirit lamp with a blow-
pipe) and a round flask containing roo-400
cem. Instead of the latter, a bottle with a
perforated stopper can be used. A glass tube
6-8 cm. long by 0.8-1.0 cm. diam., passes
through the stopper. I used 10 g. of soil for
the tests. The soil was put into the tube,
the perforated end of which was covered
with a little wadding. It is an advantage
also to draw the wadding into the hole g
with the aid of a small wire. The tubes
were 16 cm. long and 1.6 cm. diameter. b
They are also advantageous because their
diameter is 2 cm®, whick facilitates the cal-
culation of the filtrate from the depth of the =
water layer,. 2 com. of the filtrate correspon-
ding to 10 mm. change of water level. 10 ,ﬂrﬁ:;:ig;d:pﬁm;i
g. of soill occupy about 4.5-5.5 cm. of the  meability,
length of the tube, according to the density
of the soil. In filling the soil into the tube I mixzed it up again
by turning the tube round. After filling, the little tubes were
furnished with a rubber ring, a piece cut off a rubber pipe, with
an edge which was not smooth, so that the air should not be
cut off. The rubber ring does not allow the little tube to sink into
the bottle or Erlenmeyer flask, Then the tube is filled with water

e 0

=i

~ e M e Ao B D

e



ich
S0l
fAa,

BX-

in

EBRERE

PAPERS 211

over the soil, up to 12 em. from the lower end of the tube. The third
part of the apparatus is 2 round flask, which holds water to a certain
height. The little flask is filled with water or with the salt solution to
be examined, and stuck into the tube neck downwards. If the water
in the tube sinks so far that air comes between the tube and the neck
of the flagk, then the air will immediately penetrate into the flask,
and a sufficient quantity of water will flow out into the little tube to
again shut off the neck of the flask from the air. The principle of
the apparatus can also be adapted to sand and other materials easily
permeable by water; in this case a larger bottle must be used, into
which the little tube goes, and a larger round flask for holding the
water or salt. In this case the round flask must be fixed to a support,
as the little tube may break in pieces if the flask contains more than
400 cem. of liguid. In order that the water can easily flow out of
the flask into the tube, the neck of the flask must have a diameter
of about 0.8-1.0 cm., and be cut off obliquely at the end.

After a few preliminary experiments I have found the best
amount to be 10 g. of soil in conjunction with a depth of filtering
material of about 5 cm. If the filtering layer is deeper, then relative-
ly small quantities of filtrate are obtained ; if the latter is smaller,
however, then the finest constituent parts of the soil are many times
vigorously washed, and those zalt solutions which increase the degree
of dispersiveness filter even more quickly than distilled water. This
circumstance is of especial significance in the experiments with « Gley »
soils : thus, for example, the filtration through a layer of « Gley » soil
5 cnl. deep was distinetly retarded by a 0.0001 n NaHCO, solution, but
the filtration through a layer 2 cm, deep of the same soil was furthered
because in the first case the pores were stopped up by the finest consti-
tuent parts of the soil, whereas in the second case these finest consti-
tuent parts were washed out, and filtration consequently increased.
The quantities of water filtered through the soil were measured, the
measurement being for the most part carried out once a day. In the
tests extending over several months, even two years, the measure-
ments were carried out more seldom, every two days, and in some
cases every twenty days.

With good mixing of the soil, and good filling, the parallel measure-
ments give mostly correspondingly good results, especially good with
marl loams and neutral soils. With verv acid soils, the deviations
fo the parallel determinations are greater, especially with the examina-
tion of such solutions as increase the degree of dispersiveness of the
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finest constituent parts of the soil. The differences in the quantities
of filtrate are in this case particularly great for a single day, whereas
the total quantity of filtrate for a longer period shows small differences
in the parallel determinations. The alterations in permeahility
apparently are here very erratic, being suddenly reduced or increased.
That is quite comprehensible ; if the finest particles are taken out of
the soil with the filtrate, then stopping up or freeing of the pores
occurs, which requires no special explanation. The methods described
for investigating permeability cannot give results which are equal in
acctiracy to those obtained by the methods of analytical chemistry.
Still, even with these methods, very many complicated guestions can
be answered. This method withal is very simple, requires no ex-
pensive apparatus, no great space, and is suitable for carryving out
very numerous parallel examinations of long duration. In the simply
equipped laboratory I have carred out up to now about 300 such
examinations, lasting at least a month each, which have already led
to many important conclusions, and these I will consider briefly in
the present work.

With such an apparatus, the influence of the water pressure
on filtration can be demonstrated in lectures by the use of quartz
sand (grains about 0.15 mm.) as a filtering layer, and by the use of
diluted clay suspensions for filtration the stopping up of the pores
can be shown. To obtain greater water pressure, instead of the
little tube a longer piece of corresponding glass tube can be used.

II. — EXPERIMENTS WITH MARI LOAMS.

Three different kinds of marl Ioam have been examined. I
Band clay of about 3 m. deep, with a CaCO, content of 28.37 %,
The sample of soil originates in the district of Tuckum, in the neigh-
bourhood of Renge. II. Band clay from the neighbourhood of
Kauzmiinde, of a depth of 50-60 em., CaCO, content 402 9%. On
the band clay was a little changed neutral soil similar toRend-

zine soil. The CaCO, content of the deeper layers of band clay rises ;

to 20 9 ; therefore the upper layers of the band clay must be consid-
ered as pretty strongly washed out, having lost up to 16 %, of their
original CaCO, contents. III. Unstratified marl loam of a depth
of 60-70 cm., from the neighbourhood of Kursichi, district of Gold-
ingen. Typical podsol soils have already formed on the marl loam.
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All three marl loams mentioned are very rich in the finest constituent
parts of soil, clay particles which do not deposit in the course of 24
hours from a suspension Io cem. deep ; this is particularly so with the
last two samples of soil. This is seen from the following data :

Tasre I. — Mechanical compasition of the warl loam.

Size of grain *) In mm. |‘Hnenr d:p-mltl I | I | III
| | % | % %

I — 0.05 mm, 1 minute 67 | 724 48.57
0,05 — 0,01 mm. | 1648 I 9.0 14.03
6,01 — 0.005 mm. & hours | 4ror —_ I7.11

0.005 — 0,001 mm. 24 » ! IT.70 7376 570
under — 0,001 mm, — 2344 = ! 14.03

* The size of grain i designated after Prof. W. R, WILLIAM., Nachrichlen der Akademie
Pelrofizkajn 1589, The microscopic check has shewn that the size of grain is somewhat
different, thus for example, particles whose diameter §s rather smaller, about o003 mm,
are depozited in 6 hours, The samples of =oil were in thiz case prepared for mechanical
analysis by heating slowly with a few drops of NH,, The CaCO, was not separated. All
further mechanical analyses carried out in thiz treatise are obtained without heatiug
with ammonia. The samples of soil were howeser prepared by treatment with NacCl
oormal sohution after Prof, K. GRDROIZ,

The two first marl loams contained no constituent parts which
were larger than 1 mm., the last sample contained 17.2 9 of such;
these particles were, however, granulated, and for the tests only soil
was used which had been put through a I mm. sieve,

Although the loams contain fairly large quantities of constituent
parts which were not deposited in the course of 24 hours, vet the
ultra-mechanical constituent which is not deposited within three weeks
cotld not be obtained by treating the soil several times with normal
NaCl solution in accordance with the methods of Geproiz (2). After
the washing out of the NaCl, fairly large quantities of Ca ions passed
over into the solution, by which the finest constituent parts were
pretty quickly coagulated. The explanation of this fact must indeed
be sought in the influence of the NaCl on the CaCO,; this raises
the hydrolytic decomposition of the CaCO, My last investiga-
tions show that with NaHCO, and NH, better results can be obtained,
because the NaHCO, and NH, reduce the hydrolysis of CaCO,
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(a) Experiments with band clay of the deeper layers of soil from
Kenge. — The results are to be seen from the curve of Illustration 22,
in which the quantities of filtrate which passed through the soil in
the first 21 days are set out graphically. The guantities of filtrate
are shewn on the ordinate axis, the days on the abscissa axis. The
experiments were carried out with : I. distilled water, II. saturated
Ca (HCO,), solution of about 0.02 normality ; the solution also
contained free CO,, II1. CaSQ4 solution of 0.012 normality ,IV. with
water saturated with CO, (about 1 g. CO, to the litre).

The permeability was lowest for distilled water, but also wvery
constant at about 3 ccm. per day ; only in the last weeks of the ex-
periment did the permeability rise to 4 ccm. per day.

The permeability for Ca(HCO,), solution was also low; it was
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¥z, 22, — Experimenis with band clay from Renge.

L i Distilled water,

II. ——————— o002 n Ca (HCO4): solution,

III, - - 0.012 n CaB0y solution,

IV, 44244 CO: = golution about 0.5 =1 g CO: per litre.
Left = Total quantity of filrate in 21 days.

only at the end of the experiment that a quick rise of permeability
was noticeable.

The greatest quantities of filtrate were obtained with CaSO,
solution ; in this case also a quick rise in the permeability is observ-
able at the end of the experiment.

With water saturated with CO, a quick increase in permeability
was produced in the first nine days of the experiment; afterwards
the permeability became gradually lower.

(b) Experiments with band clay from Kauzmiinde. (CaC03 =
4.02 %. — The results of the experiments are graphically represented

]
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in Nlustration 23. These come very near to those of the first band day,

especially with distilled water. The influence of the electrolytes
CaSO, and Ca(HCO,), was in this case greater from the very be-
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F1e, 23, — Experiments with marl loam from Kanemiinde,
I wiensasesnenee DMEUNEd water.

IL o.02 1 Ca(HCO4): sohation,

VD H G e o012 0 CaBSOy, solution,

. 444+ CO; solution about 0.5 = 1 g per litre.
Left = Total quantity of filtrate in 22 days,

ginning. With water saturated with CO, a strong rise in permeability
was here produced at the beginning followed by a correspondingly
rapid fall from the 8th day.

(¢) Experiments with rubble marl loam, on which podsol soil 1s
formed. — The results are graphically represented in Illustration 24.
The permeability of the rubble loam was on the whole higher than that
of the first two band clays. There was a particularly steep rise of
permeability at the beginning, under the influence of gypsum, and
on the 5th day it reached the extent of 75 cm. per day. It is charac-
teristic that in this experiment the permeability was not increased
at all under the influence of the Ca(HCO,), solution. The experiment
with Ca(HCO,), solution lasted 30 days, the others several months
(The curve only shows the data for the first 60 days). After 36 days
the soil in the little tube was stirred by a wire, which however had no
special influence on the permeability, in fact pronounced reduction
of permeability took place in the experiment with distilled water.
From the 4oth day onwards the CaSO, solution and distilled water
still remaining in the little tube was replaced by a 0.01 n solution of
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Ca(OH),. The permeability for Ca(OH), solution after gypsum
mounted very steeply and afterwards for four months, to the end of
the experiment, kept constant at 55-50 cm. per day.

No influence of the Ca (OH), solution, after distilled water, was
observable in the course of 8 months. Not until then did the per-
meability rise somewhat, up to 6 com, per day, and not until after 16
months did it reach the height of 7 com. per day. At first the Ca (OH),

£ra Son

Fiz. 24. — Experiments with rubble marl loam from Kursischi.
L werrnnmnnnmannnnss LMiSLied water.
1I., ————— o1 n Ca{HCOg)s solution, interrupted after 31 days
III. =—-em—eee= 0u0T2 0 CaB0y solution.
btk Continuation of the experiment with o.or n Ca{OH):

solution, The sofl was stirred after 36 days,

was greatly absorbed by the marl loam, and the filtrate was not co-
loured with phenolphtalein until after 1 15 months, when more than
200 ccm. Ca(OH), solution had already passed through the layer
of soil. Ewven after the Ca(OH), had appeared in the filtrate, no
alterations in permeability were observable, with the exception of
the inerease of the guantity of filtrate by 0.2 cem, per day. Several
special investigations were carried out regarding the influence of Ca
(HCO,), on the rubble loam, from which it can be established that
the permeability for these electrolytes is very small. Closer examina-
tion of the filtrates showed that they contain NaHCO,, and in pretty
high concentrations, at the beginning as much as 0.0035 n, after a
month about 0.0015 n, and even 8 months still 0.0004 n. Experiments
with other levels of the podsol soils gave much lower NaHCO, content
in the filtrate. It may be assumed that the WaHCO, content also
has an effect on the alterations of the Ca(HCO,), concentrations :
in the filtrate through marl loam the latter, after § months, was
only of 0.0018 normality, whereas the filtrates through other
levels of Podsol soils showed concentrations of Ca(HCO,), of 0.0028-
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0.0040 normality. As NaHCO, has the same anion as Ca(HCO,),,
it favoured the separation of CaCO,. In the filtrates through the
upper levels of the podsol soils the NaHCO, content was at the be-
ginning only of 0.001 normality ; after § months, however, in the
filtrate through level A = 0.0003 N., through level B = o0.c0004 M.

The filtration of 1 litre of Ca(HCO,), solution through a layer of
marl loam I em, deep produced the following quantities of KO and
Na., O per 100 g. soil:

K0 Na,0

- S
Band Clay from Benge . « « + o s o v o5 5 5 = 0,0000 0.0057
Stony marl loam from Eursiachd . . . . . . . . . 00038 o.0085

These data show that the rubble marl loam really contains greater
quantities of Na,0 than the band clay from Renge, which, in the
experiment conducted, may have had an effect on the permeability
for the Ca(HCO,), solution. The influence of the gypsum solution
on permeability must have been more favourable, because in this
case no NaHCO, can have arisen as a product of chemical change,
only Na SO,

Illustration 25 gives a graphic representation of the effect of the
0.0I n Ca{0OH), solution on the permeability of the rubble loam (Line C);
although the experiment was continued for longer than 6 months, the
permeability never rose particularly steep and high, and the greatest
quantity of filtrate was only 15 com. per day. In the course of the
experiment reduction and increase of permeability was observable
several times. It is characteristic that the permeability was smallest
at the beginning of the experiment, between the second and sixth
days. The data obtained shows that the permealility of the marl loams
for distilled water, and also for the electrolyles examined, even in
experiments of very long duration, does wnot increase, although great
fluctuations are observable in the permeability. In all cases the per-
meability was raised by gypsum solulions, also the permeability for
Ca(OH,) solution was much greater (10 times) after gypsum than after
distilled water. It must be pointed out that in all the experiments
with marl loam the filtrates were perfectly clear, without any cloud-
iness, I tried to filter clay suspensions of the finest constituent parts
of soil of acid podsol soils through marl loam, but in these cases also
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the suspensions were already coagulated on the surface of the filtering
bed, and did not even penetrate into the loam if the depth of the
filtering bed was reduced to 2 em. ; the suspensions filter almost as
quickly as distilled water. As permeability was favourably influenced
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F1a. 25, — Permeability of the 3 levels of Podsol soil for o.01 n Ca(0H)s
sohution in 185 days.

Level A: After 6 days the permeability is alreadyalmost
completely interrupted, after 30 days completely intermpt-
ed, and doees not rise again,

s — Level B: The permeability is interrupted after 31 days, but
afterwards rides aguin,
srmnnnenenns LEVEL €3 The permeability i2 not interrupted.

by gypsum solution, I made thorough investigations with gypsum and
band clay from Renge. The following concentrations of gypsum were
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examined : 0.012 n, 0.006 n, 0.003 1, 0.0015 n, 0.0007 n, and distilled
water was used as control. At the beginning the permeability was much
increased by the first four concentrations of gypsum, by the highest
concentration up to as much as 30 cm. per day, but afterwards the
permeability fell gradually and the differences were equalized. The
permeability for distilled water after 40 days was 3 cem. per day, for
gypsum solutions, even the weakest, 6-10 cm. per day. After
40 days the gypsum solutions were replaced by o0.01 n, solutions of
Ca(OH), and the experiments continued for another 3 months. The
permeability for Ca (OH), was considerably increased in those samples
through which Gypsum solutions of 0.0015-0.012n were previously filter-
ed. The quantity of filtrate with Ca(OH), in the sample after the weakest
concentration of gvpsum, ¢.0007 n, was even smaller, although in
the filtrate from this sample also traces of Ca(OH), were noticeable
after a month., Before the appearance of Ca (OH), in the filtrate,
great fluctnations of permeability were observed, from 1-6 ccm.,
per day and on 3 days the permeability was even completely inter-
rupted, which points to the stopping up of the pores of the soil, and
afterwards unstopping. At the close of the experiment the permeabil-
ity for Ca(OH),, after the four stronger concentrations of gyvpsum,
reached 14-27 em. per day, after the lowest concentration 5 ccm.,
after distilled water 7 ccm. per day.

With band clays I and IT (from Renge and Kauzmiinde) I made
tests, after the gypsum and (Ca(HCO,), solutions, with distilled water.
The tests lasted only 10 days, the permeability was considerably
reduced.

Finally, tests were again made with the rubble loam with different
roncentrations of NaHCO, The results of these tests are not graphic-
ally represented, but they speak for themselves.

NaHCO, in the concentration of 0.005 n greatly reduced the
permeability. The experiments with o.0or n NaHCO, solution and
distilled water were carried out twice with good corresponding results,
All other concentrations of NaHCO, which were examined reduced
the permeability, with the exception of the concentration of 0.00003 n,
with which the permeability was almost equal to that for distilled
water, It is hardly probable that such weak NaHCO, solutions as
0.000000I 1 could so strongly influence the permeability; it may be
that in this case other factors, remaining unknown, were decisive.
The filtrates in all these experimments were also perfectly clear, with
the exception of the concentrations of NaHCO, of 0.001 normality ;
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Tasre II. Experiments with rubble loam with different concentrations
of NaHCO,

Quantities of the fltrte
in 20 days in ecm.

~ Concentrations
of XaHCO,
In terms of N1

| P e T i e e ety SR R A B .05 aly
Fow v owow e ww wwle mowle e wiE woww s 0.00T 178
o T PSR S S S S 0.001 163
e S R T - P 00003 I7T
R T S S SR R 0.0001 187
Do oo aie v s v s s a w3 n s = s 0.00003 240
R o e T 0.00001 138
- SRS Sl e R 0.00000F {30
Qo iww e e e e e el e e 0.00000T 142
TRl e R b Sl R S ahEe 0,0000003 { 143
T I 0.000000T 175
R P PR e T B e e e I i Distifled water 26z
I3+ sini® slwis = wir wimr s s e w » " | 280

in this experiment a very weak opalescence, and in time a very slight
deposit were noticeable. This was the only case in the experiments
with marl loams.

In my earlier treatise on the coaguladion of clay suspensions I have
already given expression to the assumption that marl loam, under the
influence of Ca(HCO,), solutions, develops NaHCO,. In the investiga-
tion submitted I have not indeed been able to establish the pronounced
retarding influence on coagulation of the marl loam, still it may be
assumed that in the filtration experiments the NaHCO, raises the
degree of dispersiveness and hinders filtration. This may be concluded
also from the high NaHCO, contents of the filtrates on filtration of
the Ca{HCO,) solution.

I have already established that the permeability of marl loams is
raised more strongly by gypsum solutions than by Ca{HCO,), solu-
tions, especially those marl loams on which Podsol soil has already
developed, and consequently larger amounts of Na® and K- ions from
the transformed upper level have trickled through the soil. With the
absorbed Na’ and K- ions gypsum gives no carbonic acid but sulphates,
whose influence is different. In time, however, the permeability
of the gvpsum solutions is also reduced ; it is conceivable that in this
case those Na- and K: ions operate which arise on the hydrolysis of
the silicate. That this hydrolysis takes place in experiments extend-
ing over several weeks can be seen from the fact that hydrocarbonates
can be found in this case in the gypsum solution which filters off,
even if the filtering soils contain no CaCO,.
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Experiments with loams free from CaCO,.

For the experiment level B of the podsol soil was used, the same
— from which the clay suspensions were obtained with which the ex-
periments regarding coagulation were carried out. The sample of
soil was taken from the same place in the neighbourhood of Kursischi,
from which also the rubble loam was taken, and was found directly
over the latter. The content of CaQ soluble in hot hvdrochloric acid
is pretty high, namely, 0.93 9%, though this loam after a few hours
shows acid reaction on litmus paper. The explanation is to be
sought in the very fine graihed mechanical composition. The me-
chanical analysis was carried out by the method of Prof. Gebroz,
in pursuance of which the the loam was first treated 15 times with
normal NaCl solution. The mechanical composition was as follows :

'g];: TapLe IIL — Mechanical composition of the sample of soil.
!u - rm——— m—— s ——
Size of graln In mm. I[mﬂ:{dﬂﬁﬁ Eonlﬂl.;o;;l'm:'timl

ave - T2

e 1 0.05 I mimmte ‘ f
. - L3
1ga- 0,05 — 0,01 10 minuies 3;5',53
ced 0.01 — D.O0S 6 hours 12.12
: 0.005 — 0.001 | 24 | 605

be 0.001 — D.00032 3 weeks | 11.78

the below — o.00023 — ! 23.6%
ded — — = AR e e
L of . .

In this case the sample of soil was not heated. In the analyses
i with which samples of soil of the same loam were previously prepared
it by heating with NH,, I only obtained 24.36 9, of grains which were
ady not deposited in 24 hours; with the kind of preparation now used
e this amount is raised to 35.41 %.
the It must be mentioned as a characteristic of the loam that it is
tes, fairly rich in K,0 and Na,0, as is shown by the following data :
]:i.tjr —_ ————————————— — - — -
this K0 | m
; o
nd- I Dissalves fn hot 1090 HCl o v v o0 v =0 » | o555 9% | 0,05 “,."?
1tes 11 " . cobd o.ors L HCLD O L L e s o.015 % | o.o1g 95
I11 » ot of oo g soil in 1 litre ooz n Ca |
ﬂﬁ, = T PR R e e G | 00042 B 0.004% £
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This loam proved particularly sensitive in the experiments for

permeability. The results of the examinations are shown graphically
in Ilustration 26.
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¥1e. 26, — Experiments with level B of (he Podsol soil from Kursischi.

: C R o = Distilled water,
II. ——7—— o.01 1 CalHCDg) solution,
TEI S St o012 n CalS0y solution,

+ -+ + 4+ + Continuation of the experiment with o.01 n Ca{OH):
golu iom. Stirring up of the sample of soil on the
36tht day.

Distilled water filters pretty well at first, but the quantity of
filtrate already reaches its maximum (22 cm. per day) on the 5th day,
and afterwards falls fairly fast after 30 days almost reaching zero.
The breaking up of the sample of soil, which was done between the
36th and 39th days, also had no effect, After 40 days the experiment
was interrupted, and instead of distilled water .01 n Ca(OH), solu-
tion was used. This solution also had no influence, the permeability
was not raised. This loam proved much more sensitive to Ca(HCO,),
and CaSO, solutions. The permeability was greatest for gypsum
solutions and on the 4th day reached the quantity of 102 cem. per
day, which must be described as a very great amount. The permeabil-
bility fell very fast in the following days, however, and the breaking
up of the scil then carried out had no effect. After replacing the
Gypsum solution with Ca(OH), the permeability again rose rapidly.
The permeability of the loam was also much increased by Ca(HCO,),
solution, and with this did not become less so quickly asin the experi-
ments with gypsum solution.
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The influence of various stronger concentrations of Ca(HCO,),
solution on the permeability of the loam were also investigated.
Tllustration 27 shows the total gquantity of filtrate'in 21 days. Each
concentration was examined in two parallel tests, and results were
obtained which corresponded pretty well with each other. After
21 days, instead of Ca(HCO,), solution, a 0.01 n solution of Ca(OH),
was used. With this the permeability in all samples was very much

Fio, 27, — Level B of the Podeol =oil. Quantities of filirate In 21
dnys with distifled water and different congentrations of the Ca(HCO4),
solution,

No. 1= 002 n, No. 2 =001 0, N0o. 3 = 0.005 0 No. 4= 00025 0,
Nop, 5= poo1z n, No, 6 = o0006 n, No, 7= distilled water,

reduced, and only after several months did it rise again in the first
four tubes to 10-20 com. per day. The experiments were continued
for 15 months. The general impression at the conclusion of the
experiment was as follows : The permeability of the samples of soil,
after previous filtration of Ca(HCO,), solutions of 0.02 n,0.01 nand
0.0025 n, amounted to 7 - 15 cem. per day, with which similar varia-
tions were also observable in parallel examinations. The permeability
for Ca(OH), of the remaining samples of soil, after previous filtration
of the remaining Ca(HCO,), solutions of 0.003, 0.0012 and o0.0000
normal and also of the distilled water, was almost completely
eliminated becoming not greater than 0.5 cem. per day.

Direct examination of the .01 n Ca(OH), solution (illustration 25)
showed that the permeability rose pretty quickly, on the 4th day
attained 41 ccm. per day, but already on the 8th. day stopped almost
completely, not to rise again until after 40 days. At the conclusion
of the experiment the quantity of filtrate amounted to 3 cem.per day.
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A 0.05 n and 0.00I n solution of NaHCO, were also examined.
In 2o days the total quantity of filtrate amounted to:

o058 | NaHCO- Lo ciis St 42 eem
0.00I 11 » S R AR e 1 4 o 1

Distilled water . . . . .. & o &% IEF oM.

The filtrates after distilled water and o.001 n NaHCO, were not
quite clear, but opalescent, but with the 0.05 n NaHCO, sclution no
solid constituent parts were washed out of the soil. It is inferesting
to note that the weaker concentrations of NaHCO, exerted no retard-
ing effect on the filtration,

The qualities of the loam examined are very bad in nature, it is
therefore described as *sticky " and * builder’s” loam. Through
the level of the loam mentioned, on the development of podsol soil,
the washed out levels (A, - A,) of the rubble loam are eliminated.
The permeability of this loam is very greatly influenced by drying,
as also by deeply penetrating freezing of the damp soil ; if, however,
the soil has been very damp for a long time, the permeability will
be greatly reduced. The experiment carried out, which shows the
increase of permeability with the Ca(OH), solution after gypsum,
leads to the assumption that the qualities of the loam mentioned
can be improved by gypsum solutions. It is possible that the contents
of absorbed K- and Na- ions in the loam are reduced by gypsum solu-
tions,

Experiments with humus levels.

In these experiments great variety could always be observed as-
sociated with the reaction of the humus levels. The permeability of
neutral samples of soil differs greatly from that of acid samples.

For the first experiment a neutral soil from the neighbourhood
of Sigulda was used, This soil contained 12.2 %, of particles finer
than o.0r mm,, 3.2 9, humus, and 0.86 9, CaCO, The results of
the experiments are represented in Illustration 28. On the first day
of the experiment the permeability for distilled water reached g1 com.
per day, but then became fairly quickly and considerably reduced,
and amounted to only 9 com. per day on the 18th day. From the
18th to the 25th day 0.12 n gypsum solution was used instead of
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distilled water, but this did not exert any special influence;
later, however, a 0.01 n Ca(OH), solution was used, by which
the permeability was increased in the next 7 days to 80 com.
per day. From the 32nd. day onwards distilled water was again

used, and consequently

the permeability was a- cmpe

gain quickly reduced.
More thorough in-
vestigations were matde
with two other samples
of soil ; the Ist similar
to the Rendzine soil is
neutral, from the neigh-
bourhood of Kanzmiinde,
containing 4.34 %, humus
and 0.43 9, CaCO,; the
2nd soil is typical Pod-
s0l soil, of a similar kind
to that whose clay su-
spensions were investi-
gated in an earlier work,
It contains 2.52 % of
organic matter, which,

however, is but slightly ¥m.

decomposed and cannot
really be designated as
humus. Lime-marl, rec-
koned as CaCO,, amounts
to 0.25 9. The soil of 1v.
course contains no CaCO,.

The quantity of Ca0 so

II.

AL

2 s = -

Y

(- L =

28, — Permeability of level A of the neutmal arable
aoil from Sigulda.

Distilled water,
------------- Continuation of the experiment with
o012 n CaS0y, solution,
wisneesne Comtinmation of the experiment with
a0 n Ca{OH)z solution.
——— —, Continuation of the experiment with
distilled] water.

luble in hot HCl amounts to 0.08g 9%,. The mechanical composi-
tion of the soil can be seen from the following data (see Table IV

page 226,

In comparison with the above mentioned marl loam, both the
soils mentioned have much coarser composition. Both seils were
prepared for the mechanical analysis by treating the sample of seil
15 times with NaCl n solution. This treatment was quite sufficient
for the acid soil, but in the neutral soil the constituent parts which
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TasLe IV. — Mechanical composition of both samples of soil.

Contents In 9%

|

Bixe of grain in mm. | Time of depoaiting | ———
Neutral soil Acid soil
EES—— e S L= __! :
I — 0.0§ 1 minute 36.8 41.38
0.05 — 0,01 1o minutes 33.30 18.15
0.01 — 0,005 6 hours 18.88 23.70
0.005 — 0.001 24 @ 3.38 Gzl
0,001 — 0,00022 3 weeks l. 2.54 f.35
below  p.00022 — 2.31 3.30

were not deposited in 6 hours still contained fairly large quantities of
coagulated particles and organic matter ; the mechanical composition
of this soil must therefore be fine grained. It is also characteristic
that on washing out with salt solution, great quantities of organic
matter from the neutral soil went into solution, but very little from the
acid soil. The colour of the soils was also dissimilar: that of the
neutral soil almost black, of the acid bright grey. Also the contents of
Na,0 and K.O in the podsol soil were fixed :

K0 N0
Dissclves in Bob HC ... & o 2 oo = aia 0 waa o.165 %5 ooz 9
» clniesbd nos R L D0 LD L o010 9 o.013 95
»  out of 100 g soil per litte Ca (HCOg).. . . o020 2. 00042 g

The results of the examination of the neutral soil with distilled
water are represented in Ilustration 2g.

The permeability at the beginning increased quickly, on the
4th day it already reached almost 200 cem. per day, which can be
described as the maximum permeability for water in my experiments
with loamy soil. Afterwards the permeability fell quickly and by
great bounds, and after 183 days it amounted to only about 0.2 com.
per day ; after another month no more filtration took place ; after
3 months however, therefore 10 months from the commencement
of the experiment, the lower part of the soil in the test tube began to
dry up, although water was present for the whole time in the tube
and also in the round flask.
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The results of the examination of the neutral soil with 0.0 n
Ca(OH), solution are represented in Illustration 30. The permeability
for this solution was at the beginning even greater than 200 cem, per
day ; afterwards it was indeed reduced, but never fell below 15 ccm.
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¥16. 29. — Permeability of the upperlevel of  Fra. 30. — Permeability of the upper level
neutral arable 20il from Kansmimde in 183 of the neutral arable zoil from Kansmiinde
days. On the continuation of the experi- for Ca{OH). solution,
ment the permeability was completely int-
errupled,

per day. After 6 months, at the conclusion of the experiment, it
amounted to almost 4o cem. per day.

We see quite another picture on the examination of the acid
Podsol scil. The results of these examinations are represented in
Hiustration 3I.

Although the soil has no great quantities of the finest constituent
parts, the permeability for distilled water is very low. The per-
meability was raised by Ca(HCO,), and CaSO, solutions, although
relatively little, the effect of the Ca(HCO,), solution being the greater.
Here also the breaking up of the soil did not help. From the 3gth
day onwards .01 n Ca(OH), solution was filtered through all the test
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tubes. The permeability for this salt also was wvery slight. The
filtration of the Ca(OH), solution was still continued for 4 months,
with which at the close of the experiment the permeability in all
the tubes was almost alike, about I cem. per day. During the whole
period of the experiment the filtrate gave no colouring with phenol-
phtalein, the Ca(OH), was therefore absorbed the whole time from
the soil through which the solution trickled. The absorption must
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Fic. 1. — Experiments with level A of the podsol zoil.
L e s Distilled water.
— 0,02 1 Ca(HCOy)s solution.
PRI s e L 0.01 1 CaS0y solution,
~+-+++-+ Continuation of the experiment with o.01 n Ca{OH):
solution,

probably in this case also be considered as the main reason why
the permeability for Ca(OH), was not greater under the conditions
of the test.

Illustration 25 shows us the results of the comparison when from
the beginning onwards Ca(0OH), solution is filtered through acid soil.
The permeability indeed is increased at the beginning, but does not ex-
ceed 7 cem. per day ; after 6 days, however, scarcely any filtration
takes place.

Only 2 concentrations of NaHCO, — o0.05 n and 0.00I n —
were examined. The permeahility for these solutions, in comparison
with distilled water, showed no great difference ; in 20 days the follow-
ing quantities of the solution passed through:

005 n NaHCO, .. .. .. = BI com.
0.00T 0 NaHCO, .. . . .. = 56 ccm.
distilled water . . . . . . . = g5 com.

In all experiments with distilled water, NaHCO,, Ca (OH), (the
latter was completely absorbed by the soil) considerable washing out
of the finest constituent parts of the soil was observable. The filtrate
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was cloudy, and a portion of the cloudiness deposited itself in the
flask as fine sand. With this a characteristic layer developed in the
test tube which was very easily seen. Such layers occur also in the
Ioam (level B) in the experiments with distilled water, and in the clay
soil, but never in the marl loams. Regarding the dried experimental
soil which exhibited layers, I was not successful in dividing this into
individual layers, as I had been with the band clays. Such stratifi-
cation can also be observed in the upper levels of the Podsol soils,
which are much washed. The formation of the layer is regarded
by Prof. K. GLINEA (3) as the result of a high degree of dispersiveness
of the soil. The commencement of the formation of the layers can
already be seen after a few days in the experiments with distilled
water, after a few weeks, however, the layers are already very well
formed, the layers at the lower end of the tube being formed the best,
but in the experiments with NaHCO, also in the upper part. In all
experiments with acid soils, especially with levels A, and A, of the
podsol and clay soils, strong washing out of the Fe(OH), could be ob-
served, whereas in the experiments with nentral soils and seils contain-
ing CaCO, no notable washing out of Fe(OH), could be observed.

Experiments with gley loams.

* (Gley " loams are described as the upper levels of such more or
less loamy soils as are greatly transformed under the influence of ex-
cessive moisture and organic matter. The loam acquires a blue
grey colour, is very sticky when in a damp condition, and very hard
in a dry condition. Pits dug in gley loam, and open ditches, soon fill
up, because the sides soon fall in. The content of clay particles in
the gley loam is very varied, from 1o-70 %, and more. The per-
meability for water is very small; drains often act badly in gley
loam, for the water forces its way to them with difficulty. The upper
levels of the gley loam contain no CaCO,, they have even a strongly
acid reaction; at a relatively small depth, however, we find marl
loam but it has very bad physical qualities. The gley loams contain

- small quantities of organic matters, the upper level, however, contains

large quantities of the same, which are acid.

We find typically formed gley loam on making a vertical cutting
of the earth where the subsoil is loamy ; the width of the gley loam
seldom exceeds zo-50 cm.

The experiments were carried out with 2 gley loams, the first
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from the neighbourhood of Kasdanga, the second from Sigulda.
The mechanical composition of these gley loams is as follows :

TasLE V. — Mechanical composition of the two samples of gley loam.

[ Contents 1 %
Bize of grain in mm, Time of depositing =

I. Easdanga | IL Sigulda
|

I — 0,05 | I minute 4-14 Z4.70

0.05 — 0,01 10 minutes 14.34 30,60

0.01 — 0,005 6 hours 28.60 22.50
Q0085 =— 0001 I 24 8.53 3457
0,001 — 0.000232 | 3 weeks | 17.52 | .54
below o.o0022 — | 26.07 | 678

We see, therefore, that the first gley loam is especially rich in
the finest constituent parts , even richer than the above mentioned
level B of the podsol soil. The content of finest constituent parts of
the second loam is lower, but greater than that of the level of the
podsol soil. Both loams react on litmus paper in a pronouncedly
acid manner. In my earlier experiments on the influence of electro-
Iytes on the clay suspensions of these soils it was established that these
clay suspensions are not very sensitive to electrolytes: In order to
produce coagulation, very strong concentrations of electrolytes are
necessary. By the presence of very small quantities of NaHCO,
the influence of the electrolytes is further reduced. “The contents
of KO and Na,0O soluble in hot 10 9; HCI were faitly high:

K.0 | Na,0

% i %
I Clay sofl (Kasdanga) . - vv o o0 v oo o o s | 0.505 0.105
II. » s [Slgulda) & - - s aisie v e e . 0.240 | 0.008

Also in cold 0.05 n HCI fairly large quantities of the oxide men-
tioned were dissolved :

. K0 N0
e T | %
I. Clay scil (Kasdanga) « » v o o os wocin o | 0.010 | 0.032

Io. » » (Sigulda) . . . . . WECATRL We e R 0,012 0.012
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By the filtration of I litre 0.02 n Ca(HCO,), throngh roo g. soil
were dissolved :

| K0 | Na,O
2 = =
iI. Clay sofl (Easdanga) . « . o vos e viod o 50 o | 0.0108 00IT5

I, » » (Bigulda) . .« v 2l el ale v s L0020 00010

From the data quoted it is to be concluded that the first gley soil,
with filtration of Ca(HCO,),, will give much greater quantities of
NaHCO, in the filtrate than will the second, and at the same time
filtration through the first soil will also proceed more slowly ; the
experiment has confirmed this.

In TIllustration 32 the results of a few experiments with the second
(II) gley soil during the first 23 days are graphically represented.
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F16, 32 — Expetiments with gley loam (II} from Sigulda.
®

II. —————— ooz n Ca(HCOy): folntion,
IO, eeecsmnecaas == 0,012 1 CaB0y salntion.

Left = Total quantity of the filtrate.

The permeability for distilled water was at the beginning pretty good,
but after 23 days it fell to 4 com, per day. In the further course of
the experiment this quantity became smaller, and after 6 months
it amounted to only about, 0.3 ccm. per day.

The permeability for CaSO, and particularly for Ca(HCO,),
was much greater, but if, after these salt solutions, the experiment
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was continued with distilled water, then the permeability was reduced
very gradually, especially after Ca(HCO,),, so, for example, for the
next 11 days the quantity of filtrate after Ca(HCO,), amounted to
259 cem., and after CaSO, to 0o com. The permeability of the clay
soil was considerably increased by Ca(HCO,).. Itisto be assumed that
in this case the Ca* ion had operated which was absorbed by the
soil and had thereby altered the qualities of the soil. This conclusion
is confirmed by the further series of experiments, the results of which
are represented in Illustration 33. In this series of experiments the
gley soil from Sigulda (II)

was used, from which the ..

£ ]

lime-marl was removed .

(Line 1). The gley loam i
was several times throughly
mixed with Ca(HCO,), so- &

lution, the solution poured

off every time, and the

glev loam afterwards dried wfl g

and pulverized anew. By

this treatment the quantity p

of absorbed K and Na was sl
e =
B

L
s

e

- g
oy

reduced, which in this loam
generally is not very great.
The original, unchanged
gley loam from Sigulda

PYTr im o =) FY] £ T
F16, 33. — Expériments with gley loam from Sigulda.
No. 1 = lime-marl removed, No. 2 = natural clay

(line 2} serves for compa- e
rison. For the first 3 days 1 ... Distilled water,
distilled water was filtered. - T Contimuation of, the experimet

L E with CaS0y solution.
In the sample in which the 11 ——— Contlnuation of the experiment

lime-mar] was removed with Ca(HCOy): solution.

(I, 1) this filtration pro-

ceeded better. After 3 days, instead of distilled water, gypsum solu-
tion was used. The filtration of this solution also proceeded better
through the first loam, although the difference was not great.
From the 16th day onwards, instead of gypsum solution, 0.02 n
Ca(HCO,), solution was used. With this solution the difference
was very great: the permeability of the first gley soil increased very
quickly, the permeability of the second soil acid decreased strongly at
first, then increased again, and not until about two months after
starting the experiment did the differences equalize. Three months
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after starting the experiment a o.or n Ca(OH), solution was used
instead of Ca(HCO,),, With this solution the quantities of fil-
trate fluctuated wery little during the whole course of the experi-
ment, the permeability for the first gley soil amounted to 15-20 ccm.
per day, for the second (natural) 8-12 ccm., with which the greatest
quantities were obtained at the end of the experiment, after 7 months.

In Illustration 34 the results of the experiment with both natural

CEm

Fig. 34. — Permeability of the Gley soils for Ca(OH): solation.

I. —————— Gley loam from Kasdanga ; the permeability stops com
pletely after 36 daye,
| I R Gley loam from Sigulda ; after g1 days the permeability
i3 very small.

clay soils are put together, with which from the beginning (Ca(OH).
solution was used. The permeability did not increase greatly in either

3 — Ped, ing,
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of the soils examined, not even at the beginning : the highest quantity
of filtrate in the clay from Kasdanga amounted to g cem. (5th day),
in the clay from Sigulda 15 cem. (1st day). Afterwards the permeabil-
ity decreased, and in the sample from Kasdanga filtration ceased
altogether after 60 days; in the sample from Sigulda the permeabil-
ity after go days amounted to about 0.2 cem. per day. There was
no Ca(OH), present in the filtrate, it being completely absorbed by
the soil.

With the II. Gley soil from Sigulda thorough examinations were
carried out with various concentrations of NaHCO,. The gley soil
showed itself very sensitive to even wvery weak concentrations of
NaHCO, : the permeability sank greatly, especially at the beginning,
and the finest constituent parts of the soil showed in the filtrate. In
a few cases the permeability afterwards increased again, which can
be seen from the following data:

TasLE VI. — Gley loam from Sigulda, quantities of filtrate in com.

The frst 20 days | The next & days

e e B e e 131 o8
R TS L S e e e e S e 55 8.5
1. A L PR e e 59 10.0
& CLOBDE Me ity Finih simcs et 70 20.0
5 CCMDOTIMILTT SR aiies ol e e 26 o4
(1] ] N 4 L e e e 50 I2.5

Experiments were also carried out with higher concentrations
of NaHCO,. With these it was established that by o.1 n NaHCO,
solutions very great quantities of organic matter and Fe(OH), were
washed out ; the filtrate was dark brown. With lower concentrations
of 0.01 n much less organic matter is present in the filtrate. With
these, however, mineral matters are strongly washed out, not only
amorphous and colloidal, but also finely erystallized. The quantities
of filtrate are very small. With the gley scil II from Sigulda experi-
ments were carried out regarding the influence of the structure of the
soil on permeability, for which particles of soil from 1-2 mm, diameter
were taken from the pulverized soil, but the finer constituent parts
were granulated. With this the permeability increased very strongly,
but the parallel determinations gave very varying results ; the varia-
tions were much greater than in the corresponding experiments with
gley loam pulverized and granulated through a r mm. sieve. The
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particles dissolved wery soon, especially under the influence of the
distilled water and the NaHCO, solution. In 15 days the following
quantities of filtrate were obtained :

TaBLE VII. — Gley loam from Sigulda. Soil particles 1-2 mm. diameler.

= - —_—

It II.
T oo, com., i
Y. Distied waler « . o s o viale e wl s enlin e 343 51K
Pl Bl e S e e e R 1220 1 GG0
5. 000 0 CABOY. « v o s s = a4 & 2E owww oo 719 1410
4

000003 NaHCO . . & - & 0 0 v v s a - 118 5%

The greatest quantity of filtrate per day, amounting to 192 ccm.
was obtained with Ca(OH), solution. It is of interest that in this
experiment also the permeability was greatly reduced by the wvery
weak concentration of NaHCO, of 0.00003 n. In proceeding further,
the filtration ceased completely. Experiments were also carried out
with low concentrations of NaHCO,, with which a distinctly retarding
influence was exerted by a 0.00001 n NaHCO, solution ; the influence
of still smaller concentrations, however, was no clearer.

The results of the experiment with the clay loam from Kasdanga
are represented in Illustration 35. The permeability of this loam

CCTa. _ 0 =

24 o 'F
F !
4y !
rm &a ! L s
i ) Ny
(i P i et _{r
). wp e =
1] » 1
Igl I
(- - T
™ I
il
= I
il
S0 L

L N ] o a ?‘-

F16, 35 — Experiments with Gley loam from Kasdanga.

1, ————— o022 m Ci.(H{‘Qsh solution.
VRO oo R - 0,12 n CaS0, solution,

Left = Total quantities of filtrate.

was greatly reduced by Ca(HCO,), solutions. The filtration of the
same proceeded even more slowly than that of the distilled water. In
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the filtrate of these solutions direct NaHCO, and even Na.CO, could
be determined, which can also be assnmed as the main reason of the
slow filtration. The permeability for gypsum sclution was pretty
good, but after a longer time — several months — this fell also
here to 4-6 ccm. per day. With distilled water on the first day of
the experiment there was only obtained 5.5 cem. of filtrate ; the per-
meability was afterwards lower, after about a month it amounted to
only r cem. per day, and after 2 months the filtration ceased com-
pletely.

On account of these qualities of the gley loam from Kasdanga,
and also on account of its high content of the finest soil particles,
and its great quantities of absorbed Na* ions, I have again examined
the permeability of the loams mentioned for solutions which at the
same time contain CaS0, and Ca(HCO,), in varying proportions to
each other. As basic solutions 0.012 n CaSO, and 0.02 n Ca(HCO,),
were used. After 4o days the following quantities of filtrate were
obtained :

TasLg VIIL. — Permeability of the gley loam from Kasdanga.

Quantity of Gltmate
Used for Aliration P A e b '

T, 0028 W CRBOL &+ «ah iaie 4iwta & Ge araia wowoa sl 200
e i wi ey 36
3. go% oo1z n CaS0y < 109 cwz n Ca (HCOg: . . . . . 5004
0% A e SEE 208
5. 500 = . + 50 0,";_; . ' SRR 830.5
6. 30 ‘}" i oo Uk A e 5-28
7o 1095 . + 9% = R z34
B ooz n O (HCOR s « o s riw wimn wnsms mis 0 s ia e 4o 21,7
A SR e st Mt e e e £
1o, 0,005 0 D cmr e A RO A TR o e £ BT g 749

The permeability was much increased if the gypsum solution at
the same time contained Ca(HCO,),, although the permeability for
o.01 n Ca(HCO,), solution was very small. After 40 days all solu-
tions were replaced by 0.01 n Ca (OH), solutions, and the experiments
continued. On the next day Ca(OH), could only be indicated in the
filtrate in tube No. 3, through which previously go 9, gypsum and
10 9, Ca(HCO,), were filtered; the quantity of filtrate here rose
quickly to 40 cem. per day and kept at this height for about 5 months
running. After 5 months distilled water was used instead oflime
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water, and with this the permeability was again reduced. 1 still
continued this experiment for another year, but even at the end of
the experiment the permeability was fairly strong, the quantity of
filtrate fluctuating between 8-9 cem. per day.

The experiments with all the other test tubes of the same series
were also continued for 18 months, but Ca(OH), appeared in the
filtrate only in 2 other tubes: in tube No. 2 after 45 days from the
beginning of the Ca(OH), filtration, and in tube No. 5 after 3 months,
but the permeability was here only slightly increased. The per-
meahility of the last 3 tubes was very low, and in tube No. g, through
which o.0r n Ca(HCO,), solution was previously filtered, the filtra-
tion very quickly ceased completely.

The last series of experiments show that the permeability of a
few gley loams can be strongly raised by solutions which contain at
the same time CaSO, and Ca(HCO,),. The influence of the gypsum in
hindering the formation of NaHCO, and in helping the washing ont
of the absorbed Na® ions was here very obvions, whereas by the
Ca(HCO,), the content of H* ions in the soil that is, the acidity of
the soil is reduced.

In the district of Hasenpoth, whence the last sample of gley loam
(Kasdanga) comes, the liming of the soil with meadow or orginal lime
has already been known for a long time, and has given good results
pretty quickly, The results have only been rather indefinite with
gley soils, which here showed an acid reaetion to litmus paper. In
these cases the application of gypsum is necessary for the improve-
ment of the qualities of the soil, as is shown by the experiments carried
out,

Experiments with n (5.85 %) NaCl solution.

The results of these experiments differ very much from the others,
it is therefore fitting to consider them separately, The experiments
were carried out with the six most important samples of soil which
were also used in the earlier experiments. The concentration of NaCl
used was strong, 1.0 normality, which in all the soils examined pro-
duced coagulation of the finest constituent parts of the spil. The
earlier experiments showed that by 0.z n salt solution the clay sus-
pensions of the acid soils were coagulated, whereas coagulation of the
clay suspensions of the marl loam was already brought about by
0.04 n solution.
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Illustration 36 shows the results of the experiments with the
three main levels of the Podsol soil. The permeability for NaCl in
solution was smallest in the marl loam, followed by level A : level B
has the greatest permeability, however, although even here in the
first few days 15-19 em. per day was not exceeded, which amounts
are much smaller than those of the experiments with Ca(HCO,), and
CaSO, solutions. From the 8th day onwards we see strong and
steep reduction of the permeability ; the line resembles that obtained
by D. J. HissiNk 4.) in his experiments with distilled water after
previous filtration of the common salt. After 8 days, in my experi-
ments, I loosened the soil in the test tubes with copper wire about
1 mm, thick, but continued the filtration of the normal NaCl solu-
tion. Such loosening of the soil had no injurious effect on the filtra-
tion of the Ca(HCO,),,
CaSO, solutions and the
S e aoa distilled water in the
i e above experiments, but
| with NaCl the influence
was very great. From
this it is to be seen
that common salt solu-
tions, even in strong
concentrations, cause al-

e e terations in the guna-

T T e 7 0 7 » 5 =7 lities of thesoil. It is

F16. 36. — Experiments with o ¥NaCl = solution with  oharacteristic that after
levels A, B and C of the Podsol soil (C = rubble s

loam). the loosening of the

soil the permeability of

level A was the greatest, then followed that of level B, and it fell

greatly in the mar] loam of level C, which here also was not helped by

the high contents of CaCO, Here the filtrate through the marl

loam was very alkaline,

It may be taken that in this experiment the circumstance of the
absorbed scil cations towards Na and hydrolytic decomposition is of
the greatest importance. It must be taken into consideration that
the reaction of the first two levels is acid, and here, under the in-
fluence of MaCl, small quantities of HCl appear. If other salts are
also present in the solution, the HCI, even in very small concentrations,
assists coagulation. According to Geproiz (5) H. SO, has a coagulat-
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ing effect even in concentrations of 0.000075 normality. The action
of common salt on marl loams might be quite otherwise. As an elec-
trolyvte with different anion and cation, NaCl has here increased the
dissociation of the CaCO,. In the solution might form certain quan-
tities of OH"® ions, perhaps even NaOH, whose influence on the increase
of dispersiveness is particulatly great. The quantity of Afiltrate
through marl loam only amounted to 6o cem, in the first 8 days; it
is difficult to suppose that NaCl could exchange even greater quan-
tities of Ca** for Na'.

The results of simultaneous experiments with gley loams are
represented in Illustration 37. It must be pointed out here that
the permeability of the '
very acid I. gley loam femog
from Kasdanga, which ME
is rich in the finest
constituent parts, al- tg
tered very little after A

8 days {rom the loo- JI ] \

sening of the seil ; on s ' [, 1

the other hand the per- 'uf g,
meability of the II W

gley loam from Sigulda N T e e e

was already reduced a
day before the loosen-
i.'l]g, to fall still more L. Gley loam from Easdanga.
strongly after the loo- S Gley loam from Sigulda.
sening. The permea-

bility of the neutral, upper level from Kauzmiinde was already
reduced after 7 days. The reduction was especially great, how-
ever, after the loosening of the soil (8th day). The experiments
carried out show that in comparison with very weak CaSO, and Ca
(HCO,), concentrations, the common salt as such greatly reduced
the permeability, the reduction being much greater, and proceeding
more quickly in soils carrying CaCO, than in acid soils. As under the
influence of the NaCl the content of absorbed Na® ion is greater, it is
obvious that in the further course of the experiment, and particularly
on filtration of Ca(HCO,), the results can only be relative. We
have already seen that in the experiment with gley loam from Kasd-
anga, which, with the filtration of Ca(HCO,),, from 100 g. soil gave

F16. 37. — Experiments with n NaCl solution in Gley
loams,




240 INTERNATIONAI SOCIETY OF SOIL SCIENCE

to the filtrate 0.0108 g. Na,0O. In the filtration experiments this
gley loam with Ca(HCO,), gave smaller quantities of filtrate than with
distilled water.

VII. — GENERAIL CONCLUSIONS,

The results obtained can be summarized briefly as follows:

1. Great fluctuations of permeability (quantities of filtrate per
day) could be observed. In sandy soils the permeahility may fall,
in the conditions of the experiment, to 0.I ccm. per day from 2 litres,
in loam and gley soils it fluctuates from o0-200 com. per day. The
mechanical composition of the soil offers only a small clue to its per-
meability '

2. The fluctuations of permeability are greater in the
loam soils the more these contain finest particles of such a size
of grain as are not deposited in 3 weeks after raising the degree
of dispersiveness. The fluctuations of permeability of those soils,
which contain few grains of this arrangement of size, as for example
level A of the Podsol soils, are relatively small, but the permeability
is also small even under the action of electrolytes.

3. The permeability is in time considerably reduced by distilled
water, in acid soils filtration ceases completely after a few months,
as also in the nentral humus level ; in marl loam, however, it is only
reduced, and still goes on after 1 to 1 14 years from the beginning
of the experiment. The explanation is to be sought in the combina-
tions which are released from the soil by water: in acid soils the Na”
ion has the first place, but in the marl loam the Ca** ion. If before
the experiment the acid soil is neutralized, and Ca(OH), filtered
through it, then the filtration of the distilled water proceeds much
better, and does not cease even after a few months.

4. The filtration of water containing greater quantities of
CO, proceeds much better than that of distilled water. With that
the permeability of marl loam with high CaCO, contents is particularly
increased ; in acid soils the difference is smaller, but is very noticeable
if the CO, content reaches 0.5 g. to the litre.

5. The permeability for 0.0z n Ca(HCO,), solution is very
different, and is very greatly influenced by the ahbsorbed Na- ion
content of the soil. The permeability of the marl loam is very good
for this solution, if there is still no podsol soil developed on it, or if
it is taken from deeper levels. The permeability for this solution is
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also good in level B of the podsol soil, whilst the permeability of the
upper level of the acid soil is pretty small, which may well be explained
by the strong absorption of the Ca** ions. Very great differences of
permeability for this solution are also observed in the gley loams.
The permeability of the gley loam from Kasdanga, which contains
considerably more absorbed Na* ion, is very small, even smaller than
for distilled water. If before the experiment the lime-marl is removed
and at the same time the absorbed Na* ion 1:r=el.rt:a.ll1.r removed, then the
permeability is distinetly greater,

It must also be noted that the Ca (HCO,), solution also contained
free CO,, with which the content of CO, showed great fluctuations,
which might also influence the permeability.

6. The permeability for gypsum was fairly similar to that for
Ca(HCO,),, except for the marl loam on which podsol soil had de-
veloped, and the gley loam from Kasdanga; these are soils which
contain great quantities of absorbed Na* ion. The permeability was
also good for gypsum in these soils, because in the exchange reaction
not much NaHCO, could arise.

7. Especially great influence on the raising of the permeability
in very acid gley loam (from Kasdanga) was exerted by such solution
as contained CaS0, and Ca(HCO,), together, and therefore consid-
erably more gypsum than hydro-carhonate of calcium. The per-
meability of the very bad gley loam was in this case very greafly
increased.

8. The permeability of the neutral soils is very greatly raised
by Ca(OH), and remains very great for some months. The permeabil-
ity of the very acid soils, on the contrary, is quickly reduced, and
relatively quickly the filtration ceases completely. Where the
permeability of the soil in the foregoing experiments has been found
very low, it is not always possible to raise it to an appreciable extent
by the application of Ca({OH), solutions.

9. The permeability is considerably reduced by NaHCO,
solution of even very weak concentration. If the soils contain no
CaCO,, then the finest constituent parts are much washed out; in
such cases the permeability is sometimes even increased, but after
a few days is again reduced and filtration ceases completely. Level A
of the podsol soil, which contains very small quantities of the finest
constituent parts, is not very sensitive to NaHCO,. The negative
influence of NaHCO, is greatest in gley soils with which the structure
suffers most, if the gley soil contained any before the experiment.
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An injurions influence is exerted even by concentrations of 0.00003 n
NaHCO,, i. e., less than o0.003 g. to the litre.

It is to be expected that even very diluted solutions of ammonia
may have a retarding action on the permeability, especially those of
the marl loams and clay soils. The degree of dispersiveness of the
marl loams is already notably increased by very diluted ammonia
solutions such as 0.0003 n, and the decomposition of the carbonate
of calcinm is even reduced by 0.000I n ammonia solution.

J. Wityx,
Riga.
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A CONTRIBUTION TO THE KNOWLEDGE
OF THE DETERMINATION OF SOIL FERTILITY.

by JuLus STOEIASA.

Technische Hochechule und Staatliche Versuchslation, Pragiie,

The life of micro-organisms in the soil is the result of the
phenomenon of assimilation in its entirety. The vital processes are
characterized by the rearrangement of the chemical molecules in the
living being and by a constant exchange between latent and kin-
etic energy. The carbo-hydrates contained in the soil, as also the
nitrogenous organic substances, are assimilated, and exchange
takes place in the cells of the carbo-hydrate and albumen. A part
of the carbon and nitrogen is used to build up new living mole-
cules, but the greater part of the carbon, in the form of carbo-
hydrates and albumen, gradually disappears in the process of oxid-
ation.

The decomposition products, being poisonous, are rejected
by the cells, or deposited in a harmless form. The quantity of
carbon-dioxide exhaled by the soil when there is free admission
of air, shows us the living energy of the bacteria, as does also the
easy decomposition of the organic substances in the soil. The
heterotrophes find in the organic substances not only a source of
energy for their breathing process, but also carbon and nitrogen
food sources for building up new living material.

In the bio-chemical analysis of the soil, the concentration of
hydrogen ions in the soil must always be kept in view. The ab-
sorbent, unsaturated soils of humid districts, which are rich in
humus and colloidal clay, usually show an acid character. The
following data plainly prove how both the number of the weg-
etative spores, of the bacteria in the soil, and also the quantity of
carbon-dioxide exhaled by the soil, are influenced by the active acid-
ity of the soil. The experiments were carried out for 24 days
in soil with 209, water at 20" C.

From these data it can be seen how important it is to observe
the concentration of the hydrogen ions of the soil when making
the experiment. Soils, the acidity of which rises to pH = 4.9-4.
are very rich in easily decomposed organic substances, but the
acidity is so great that the bacteria cannot develop sufficiently.
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TasLE I. — Influence of the acidity of the soil on the number
of bacteria and on the quantity of carbonic acid in the soil.

Avetage quantity umber of vegetatd
plt N e O o Toreeds | o s
in dry substance of soll in 24 bours I in r g. of soll
% [ W Miflions

HE 2.55 | iz 78
6.9 217 qo i)
6.6 1.93 | 66 52
5.3 2.04 4B 20
5.3 .87 | z3 I 16
4.7 2,38 0 . 8
J.0 316 | 5 i

With a concentration of hydrogen ions pH = 4, the number of
bacterial vegetative spores varies, between 4 -6 millions per 1 g. soil.

By the addition of calcium carbonate, namely, from 25-50 g.
per I kg, soil, the acidity is neutralised, and the bacteria then find
in the organic substances a good source of energy. The organic
acids then no longer hinder bacterial assimilation. I append an
example of this;

The peat soil of Sadska, which is not rich in ferro- and ferri-
sulphates, has an acidity of pH = 4.2. This scil, with 20 9, wa-
ter, exhaled 8§ mg. carbon-dioxide per 1 kg. in 24 hours at 200 C.
Following the addition of calcium carbonate, namely, 50 g. per 1 kg.
of scil, the quantity of carbon-dioxide exhaled under the above
conditions rose after 30 days to 2I.4-27 mg.

All organisms in the soil, require, for the construction of new
living substances all the other biogenous elements in addition to
carbon, which is alwavs contained in the organisms up to 42-48 9.
The form in which the biogenous elements, particularly nitrogen,
are offered to the soil is not unimportant. In arable, meadow,
wood and garden soils, types of bacteria predominate which either
assimilate nitrogen from easily soluble substances containing ni-
trogen, or such as give the preference to ammonia salts, or bac-
teria which prefer nitrates. The rise in the intensity of breathing
of the bacteria in various kinds of soil following the addition of
organic or inorganic combinations containing nitrogen, depends
on the character of the bacteria which predominate in the soil con-
cerned. We have undertaken experiments in our experimental
fields, also in the varous arable and wood soils of Czecho-Slovakia,
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on the effect of mineral, nitrogenous manures onthe breathing in-
tensity of the soils. I give here only a few examples, in order to
show the different effects produced by manuring with sulphate
of ammonia and Chili saltpetre on loamy, sandy soils, loamy lime
soils, clay soils and humus soils,

The fact certainly remains that the application of mineral,
nitrogenous manures increases the breathing intensity of the micro-
organisms of the soil, particularly in such soils as contain easily
decomposed organic substances in sufficient quantity.

TaprLe II. — The quaniily of carbon-dioxide produced in 24 houys
from 1 kg. soil with 20 %, water, al 20° C., and with 20 l. of air
being passed through. In mg.

| suuiz;:mud;m Sui-h:;nimdu‘.th
Bo kg, nitropen #o kg, nitrogen
hectare

Kind aof scil Unmanured soil per bectare per
in the form of sulphate| In the form of Chill
of ammonia saltpetre
=" R mg, ' me. mg,
Loamy sands 2al . . .+« + . . 15.5 30.6 | 350
Loamy Hme scil, . . . . . . . 18.3 49.6 £8.3
Clay 8ol & « + 4 5+ +.50 s i 27.5 32.4 35.8
Homus sofl o . o & v a s s o s 32.6 36.6 44.2

From these data it can be plainly recognized what a great
increase of breathing capacity the soil, especially the loamy lime
soil, has acquired from the addition of sulphate of ammonia and
sulphate of sodium. The breathing intensity was also raised with
loamy sand soil and clay soil. The least effect was shown in hu-
mus soil.

The contents of carbon in the drv substance amounted to:

in loamy sandy scil. . . . . . . . o I.04 %
s loatny Hme sl ldialn E @ G e s 1.36 9
oAy mnlls G S e e e 1.53 %
» humos soil . . . , 3.28 9oL

By the constant use of mineral, nitrogenous manure, the hu-
mus substance in the soil is broken up to carbon-dioxide, and so
the soil always suffers a shortage of carbon. The same appearance
was shown on the application of superphosphates. The experi-
ments were carried out in the same manner, and with the same
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soils as in the experiments with nitrogen, except that 6o kg. of
phosphoric acid in the form of superphosphate were used per hec-
tare. In the following table the breathing intensity of the manured
and unmanured plots of the various soils is quoted :

TasrLe III. — The guaniity of carbon-dioxide, in mg., produced on
an average in 24 howrs from 1 kg. soil with 20 %, waler, at 200 C.,
and with 20 I of air being passed through.

r " . phos mcid
Kind of s0il Unmanured sodl hpm:pll"m
of superphosphate

TLoamy sandy 80l | Liae ainie s e s 15.8 19,4
Toamy limesoil . . . + + « « & & xow s o 30.6 43.7
Gy sl s e s 27.5 30.8
Bomusacil . . 20 00 e sies s 32.0 45.6

These data show that even with the addition of phosphoric acid
soluble in water, an increase in the breathing capacity of the soil
is effected, and this increase is greatest in the humus soils. Then
follow loamy lime scil and sandy soil.

We have found in our laboratory experiments, and those on
the experimental fields, that the increase in the production of car-
bon-dioxide with the use of stable manure is effected on one side
by the native active bacteria of the stable dung, and on the other
by the supply of its organic easily decomposed substances. This
raising of the breathing intensity depends not only on the num-
ber of bacteria, but also on the degree of capacity for decomposi-
tion of the organic substances contained in the stable dung. In
order to produce an increase of activity in the bacterial world in
the soil the food molecules must split up into easily oxidizable de-
composition products,

The stable manure must be so treated that it brings about a
certain fermentation in the sense of oxide reduction. The decom-
posing processes of the organic substances are occasioned by the
intermolecular respiration. The action of the stable manure de-
pends not only on the quaniily used, but on the quality of the decom-
posable organic substances and on the activity of the bacteria.

Even small quantities of stable manure can effect a notable
increase of the respiration processes of the microorganisms. On
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our experimental fields we have carried out experiments regarding
the increase of carbon-dioxide production of the soil by stable man-
ure, The soil of the experimental fields was a good loamy soil,
which, calculated on the dry weight, showed a carbon content of
1.8 9, and a calcinm carbonate content of 0.3, and in 1 g. contain-
ed 46 million bacterial vegetative spores. The unmanured soil
exhaled on an average 4.02 g. of carbon-dioxide per square metre
in 24 hours. On the application of zoo quintals to the hectare
of well treated stable manure containing 4o kg. nitrogen, an average
of 5.03 g. carbon-dioxide per square metre in 24 hours was exhal-
ed from the soil by diffusion. The experiment lasted 15 days.
Air was conducted through the bell 6-8 hours daily.

On the application of 400 q. stable manure per hectare con-
taining 8o kg, of nitrogen, 6.59 g. carbon-dioxide per square metre
were exhaled in 24 hours' by the same methods of experiment.

In order to prove that stable manure, in its action of increas-
ing the production of carbon-dioxide, cannot be replaced by ni-
trogenous fertilizers, we have at the same time carried out man-
uring experiments with Chili saltpetre. We again used, as in
the experiments with stable manure, 80 kg. nitrogen per hectare.
After 15 days observation 5.58 g. carbon-dioxide per square me-
tre was produced in 24 hours,

With the control plots, where no stable manure and no nitro-
genous fertilizer was used, the production of carbon-dioxide amount-
ed to 4.02-4.0I g per square metre in 24 hours.

The experiments were proceeded with steadily for 30 days
after the manuring with stable manure, urea or Chili saltpetre com-
menced, and were carried out in the month of September.

By the experiments made, our opinion which we had already
expressed in the year 1gob was confirmed, namely, that stable
manure is to be regarded as the best producer of carbonic acid.
It was certainly of great interest to learn how green manuring affects
the carbon-dioxide production of the soil. In these experiments
we again used the same soil asin the experiments with stable man-
ure, and made use of so much organic substance of Lupinus lu-
feus, that there was again added the soil 8o kg. nitrogen per 1 ha.
in the form of green plant manure. The green plant substance
of Lupinus luteus was superficially ploughed into the loamy soil,
and after 30 days the carbon-dioxide production of the soil was
ascertained. By a 10 days analysis it was determined that on
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an average 5.03 g. carbon-dioxide per square metre of soil was pro-
duced in 24 hours.

In the experiments with stable manure we ascertained that,
after the addition of 80 kg. nitrogen per hectare, in the form of sta-
ble manure, there was, after 15 days’ observation, an average pro-
duction of carbon-dioxide by the scil of 6.50 g. per square metre in
24 hours. By manuring with stable manure, therefore, the respira-
tion intensity obtained is much greater than by green manuring,
namely, by 1.56 g -

According to our investigations, every cultural plant possesses
its own specific characteristics in the processes of photosynthesis
and assimilation. . This is to be traced to the dissimilar working
efficiency of the cells containing chlorophyll and the cells without
chlorophyll of the wvarious plant organmisms. Only now can we
form a conception of the enormous quantities of carbon-dioxide
assimilated out of the air under the influence of the sun. If du-
ring the development of the cultural plants the climatic vegetation
factors are at a minimum, then of course the photo-synthesis
sinks, and nitrogen, phosphorus, chlorine, sulphur, potassium, ma-
gnesia, aluminium, iron, etc. cannot be used so largely for the
synthesis of cell building as they can when the vegetation factors
are at their highest. On the climatic wvegetation factors, there-
fore, depends the whole assimilation of the carbon-dioxide from
the air, as also the resorption of the mineral foodstuffs out of
the soil, and therefore the total working efficiency of the plant.
In our case g6.8 ¢. carbon, 1.68 q. nitrogen, 2.20 q. oxide of
potassium and 0.6 q. phosphoric anhydride were resorbed and
used for the synthesis of cell building. For every roo kg. of the
assimilated carbon there escaped barely 1.74 kg. nitrogen, 2.27 kg.
oxide of potassium and 0.6z kg. phosphoric anhydride, If the assi-
milation of carbon falls, then naturally the nitrogen, phosphorus,
potassium ete, will not be sufficiently utilized, and will remain for
the greater part in the soil for future vegetation. The resorption of
the mineral food material from the soil is connected therefore in a
certain way with the building and reconstruction of the cell con-
tents.

It iz a fundamental fact that under the natural conditions of
growth, with the present state of the cultivation of the soil and
the culture of plants, the carbo-hydrate factor is generally at a min-
imum. It has already been plainly proved by the investigations

4 — Ped, ing.
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of Fopor, WoLLmNY, STornasa, BorweEmawN, FIscHER, REINAU
and LunDEGARDH that by the respiration of the soil an enrichment
of carbonic acid is effected in the ground layer of the atmosphere.
The carbon-dioxide, which escapes from the soil by diffusion, owes
its origin to the respiration of the Awfo- and Heferofrophes in the
soil. The results of our experiments, obtained 3o vears ago, plainly
show that a great deal depends, on whether the soilis well cultivat-
ed mechanically, manured and tilled, or not. Further, it is not
a matter of indifference with what genus of cultivated plants the
soil is planted. We were able to observe greater respiration energy
of the micro-organisms in soil planted with beetroot and pota-
toes, than with soils set with cereals. The ascertained degree of
air capacity, with all the soils investigated by us, stands intimately
related to the quantity of carbon-dioxide exhaled. The greater
the air capacity of the soil, the greater the respiration intensity
of the micro-organisms in the soil. The determination made by
us 30 vears ago of the life activity of the Awfo- and Heferotrophes
in the soil, by measuring the quantity of carbon-dioxide exhaled,
is a reliable method for ascertaining the intensity of the process
of exchange of matter of the Aufo- and Heferofrophes in a given
quantity of seil. The quantity of carbon-dioxide produced in a
given time, at a given degree of humidity, and at a fixed temper-
ature, gives us an exact picture of the size and the mechanics of
the physiological combustion. The respiration intensity shows
that there is present in the soil not only a considerable quantity
of active bacteria, but also decomposable organic substances. By
taking into consideration all the factors just mentioned, the quan-
tity of carbon-dioxide produced on an average in 24 hours from
the micro-organisms of various kinds of soil gives us a means of
comparison for the output of the micro-organisms in the soil. We
find that the respiration intensity of the various micro-organisms
varies extraordinarily, and is dependent on different wvegetation
factors. The quantity of exhaled carbon-dioxide is an indicator
of the fertility of the soil. On the basis of our observations, we
can maintain that with soils of a different degree of fertility, the
quantity of carbon-dioxide exhaled per 1 kg. soil in 24 hours, with
20 9, water contents, and at zo° C., varies tremendously. The re-
sults obtained from observations and analyses, extending over
many years, on arable soils of Bohemia and Moravia, are put toge-
ther in the following table:
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TABLE IV. — Quantity of carbon-dioxide exhaled from the soil,
as a wmeasure of fruiifulness.

~ Quantity .
Quantity of carbon-dioxide C”b;i“’“u‘_":’f-
A ol earton-dicxkde per hectare ERch st oy Sse oy
Nature of soil . Hmit of Coy
per 1 kg soil in 200 days codacth
in 24 hours from o laver » h“ Hm
R Al at the time
mg, q q.
Fruitful soils which bear, per
hectare 25-30q. €0In, 350-400 q,
et S S s 60 — 120 480 . 131.08
Tess froftful sofils . . . . ., . jo — 6o 240 65.54
Unfrufiful sofls . & & = « =« 15 = 20 120 32.77

The carbon-dioxide is in part exhaled from the ground by
diffusion, partly absorbed by the water and the carbon is redepo-
sited in the soil in the form of bicarbonates.

In any case the quantities of carbon-dioxide produced from
various kinds of soil, which escape from the soil by diffusion, are
of interest. According to our investigations, when the temperature
of the soil planted with various cultures is 13- 17° C., this amountsto:

TasLe W — Carbon-dioxide production of various kinds of soil,
Carbon-dicodde Carban-dioxide
- Carbonie acld
Kind of soil per 100 kg, per ha.
in 24 hours in 200 days preduction in
B qu q.
Frultfol doils, . .« . o = 00 < 6—8 I 120 — 160 1273 — 43.03
Mot very fruitful eoils, . . . . . 4= 5 80 - 100 1.8z — 27.27

Unfroithol sofls, . - . .« « . . 2 -3 | 40 — 6o 10.91 — 16.36

We see what extraordinary quantities of carbon-dioxide are
produced from the soil in zoo days, and what fundamental im-
portance the respiration of the soil must have for the nourishment
of the cultural plants. The plants are not exclusively dependent
on the carbon-dioxide contents of the free atmosphere, but the
leaves also assimilate the carbon-dioxide escaping from the soil,
and so a great addition of carbon is made possible for the plant
oTganisms.

Of course, an increased respiration of the soil means also an
increased demand for a store of humus in the soil, for which the
organic residue of the individual kinds of our cultural plants does
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not suffice. The total quantity of stubble and root remains which
are left in the fields after the harvest, although considerable, are
not sufficient.

Taere VI. — Stublble and rool residue left per heclare.

| Dry weight
Eind of plant | of the Carbon content Carbon
plant substance
kg, % E
P s B 43258 44.8 1038.04
WL o) w v wi e e 4316 49.7 2145.05
Oatl . o7 5 v i e awiw wr s 4285 49.1 2103.93
Barleyt . s e e e 4504 0.6 2449.03
Bed Clower . . & = = 4 =« s G163 46.0 4207.44
LUOETOE: « + = v« o n = v v = 11432 45.2 5167.26

These figures show plainly the quantities of carbon which re-
main in the stubble and root residues of the individual cultivat-
ed plants, and how important it is to put clover and lucerne in
the crop rotation. In all countries in which clover and lucerne
are little cultivated, as for example in some districts of Czechos-
lovakia, Poland, Jugoslavia, etc., the carbon content sinks, and
even manuring with phosphoric acid and potash cannot be utiliz-
ed with full effect. By the influence of the organisms in the soil
the withered root system is gradually decomposed, the celluloses,
pentosanes, etc. hydrolysed and further decomposed (1).

It must in any case be taken into consideration that by the
bio-dynmamic processes of the micro-organisms in the soil, a certain
quantity of carbon is collected in the vital layer of the soil, though
here it is only a question of a few hundredweights per year. It
has so far been impossible to determine the exact quantities satis-
factorily.

The deeper we penetrate into the knowledge of the processes
taking part in the bio-dynamics of the micro-organisms of the soi
the more we get the impression that the micro-organisms in the
goil in a certain sense co-operate. This applies particularly to
the autochthonal flora according to WmoGraApskI, and the mi-
crobes occurring in the soil in the form of spores, and which only
have the opportunity of vegetative growth by alterations in the
soil, or under the influence of added inorganic manure, such as
nitrate of ammonia, nitrate of potassium, nitrate of soda, calcium-
nitrate, sulphate of ammonia, and of organic substances such as
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urea, organic plant material and stable manure, also phosphates,
as we have already mentioned. The activity of the bacteria, fungi,
actinomycetes and protozoa depends mainly on the decomposition
of cellulose which is easily decomposed and of lignin which is very
resistant to decomposition, because the cellulose represents a very
important carbonaceous material for the provision of energy and
the exchange of matter of the micro-organisms of the soil. If
besides cellulose there are merely small quantities of nitrogenous
organic substances in the soil, then the process of decomposition
is quite different to that shewn in the presence of large guantities
of nitrogenous organic and inorganic substances and easily sol-
uble phosphoric acid. In this case the cellulose is much more
energetically decomposed, and the intermediary products formed
by the decomposition of the cellulose and the nitrogenous organic
substances will serve as valuable material for building up new liv-
ing molecules of the micro-organisms. SeErmax A. Waksmaw (z2),
in his classic work “ The soil population”, has described these
living processes of the bacteria in an excellent manner. When
all vegetation factors are present, the wvitality of the bacteria ri-
ses energetically, and the organic substances are quickly decom-
posed.

Assuming that the soil contains even 2 %, carbon, then 1 ha. of
soil, to a layer of 30 cm., contains 8o ooo kg, carbon. If the fertile
soil exhales 40 q. of carbon in 200 days, then, if no replacement of
the carbon takes place, the store of carbon in the soil would be exhaust-
ed in 20 vears. The carbon content of the stubble and rool residues
of our cereals is not sufficient to cover the deficit. The farmer sees
here how extraordinarily important it is to keep the carbon ratio
constantly in view,

We are compelled always to introduce organic substances
along with mineral manures, because the organic substances in the
soil are much more energetically decomposed in the presence of ni-
trogen, phosphorus, potassium, calcium and iron. By the conveyance
of easily decomposable organic substances, and a great number
of active, rhizo-spherical bacteria in the form of bacterdal man-
ures, the production of carbonic acid is uncommonly increased, the
formation of bicarbonates in the soil proceeds very energetically,
and the fertility of the soil is raised.

Jurivs STOKLASA,
Tecknische Hochschule und Staatliche Versuchstation, Prague.
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NOTES AND LITERATURE.

(1) A striking difference is seen in the development of the garden flora on

the coasts of Istria and Dalmatia as compared with the French and Ital-
ian Riviera. On the French and Italian Riviera a great quantity of
stable manure, especially horse dung, is used ; in Istria and Dalmatia,
on the contrary, relatively very small quantities. On the French and
Italian Riviera the soil contains 1.3-2.4 9 of carbon and, caleulated
in dry weight, 40-110 million active bacteria per 1 g. The s0il in Istria and
Dalmatia contains 0.5-0.6 %, carbon, and, calculated on the dry weight,
10-20 million bacteria per 1 g. of soil. The poor results in the cultiva-
tion of garden plants on the coasts of Istria and Dalmatia can be explain-
ed by the bad heating of the soil in the night. The samples of soil from
the French and Italian Riviera, which were taken from a depth of 30 cm.,
exhaled on an average 7o-1zo mg. carbon-dioxide per 1 kg. in 24 hours,
with 20 9, water-content, at 20°C. The soil in Istria and Dalmatia,
on the other hand, under the same conditions, exhaled on an average
scarcely 3o mg. carbon-dioxide.

(2) SELMAN A. Wamswmay: The soil population. Proc. of fthe Nai. Acad.

of Sciences (U.S.A)), Vol 11, No. 8 p. 47.
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ON THE DEGREE OF HUMIFICATION OF THE DEAD
COVERING OF FOREST SOILS.

by Antonin NEMEC, Prague.

The nutrition of trees in the forest depends, to a great extent,
on the quantity and the composition of the nutritive matter con-
tained in the superficial layers of the dead matter covering the
ground and of forest humus. The organic matter which covers
forest soils, contains an abundant reserve of nutritive elements;
this absolute wealth, however, has only a very relative importance
for them. To get a more precise idea of the gquantity of organic
matter which the trees can profit by, it would be necessary to de-
termine the proportion of organic matter utilizable by plants. The
appearance of the different forms of forest humus originating un-
der different kinds of forest trees demonstrates to us considerable
differences in the chemical composition of the organic matter and
in its aptitude for being subjected more or less readily to the pro-
cesses of natural decomposition. To make clear the different de-
grees of decomposition of the dead covering and humus which is
formed under the different species of forest trees, I have tried, in
the present paper, to apply a new laboratory method enabling the
degree of humification of organic matter to be determined.

By causing a 6 per cent. solution of peroxide of hydrogen to
act on forest humus and by boiling the liquid at a moderate tem-
perature, it is possible to render the humified organic matter sol-
uble in water, while fibrous organic substances, such as cellulose
and lignin remain intact. According to Rominsox (1) by the ac-
tion of oxygenated water the humified matter undergoes oxidation
and is brought to a condition of soluble compounds, while the
attack on fibrous substances remains negligible.

In the following table the results of my experiments on the
humification of the superficial layers of humus and vegetable mould
rich in organic matter from the forests of spruce, Scots pine and
pedunculate oak in the forest of Jirny near Prague, is summed up.
These results are compared with the intensity of nitrification, ex-

(r) Romixsow, G. W. and Jowgss, J. O. feurn, of Agric. Sclence, 15, p. 26, 1925,
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pressed as difference between the initial content in nitric nitrogen
and that after the sample examined had remained for 30 days in
a conical phial under laboratory conditions.

TaBLe 1. — Forests of spruce, Scols pine and pedunculate oak.
' Forest of Jirny.

| Percentage Percenlage Kitrogen

o of humified MAHEr | aciive | aiteates
e : limg. per 1 kg.
Species of forest matter athe| 1 g n Imﬂtylugm
: 2 subsiance i mi:lul:l!
| substance | matier | nitrification
& i . i
Sprace, 100 years, soil covered with moss. | s4160 | 1283 | 23.00 | 3.8 — 10,25
Spruce, 9o years, eoil covered with moss . | 5120 | 30.60 | 50.04 48 — 437
Sprice, 100 years, open, soil covered with |
e S e e T e 3121 | 2062 | Gboy | 50 — 080
Spruce, 70 vears, close, soll without vege-
tl.tlnu .............. 30,64 | 2LI6 | G9.04 | 56 4 471
Scots pine, 6o years, '-'cget moss . . . 22.50 416 20.06 3z — 600
Scots pine, 120 years, veget, moss, grass . 18.30 fl42 | 34.00 42 — .50
Scots pine, 100 years, veget, moss, grass | | |
underwood of cak zoyears. . . . . . 48.37 30,02 6206 | 54 4 320
Scotspine, 30 years, veget. grass unde’h|
wood of ook 20 years . . . . . . . 21.00 | Ia52 60.57 62 4 077
Fed. oak, Too years, veget, mosa, grass. . 23.19 | 11.33 | 48.80 5.0 — 1326
Ped. oak, Bo years, open, underwood cak |
Toyears,veget. grass . . . . . . . . 34:33 | 1849 | 53.86 52 =+ 1.96
Ped. pak, 8o years, open, veget. grass . . §2.50 | 3300 G278 5.7 i+ 375

It is seen from the data in Table I that the proportion of hum-
ified matter contained in its entirety in organic matter increases
in the cases examined of the humus of spruce, Scots pine and pe-
dunculate oak, with the decreasing acidity of the vegetable mould.

The strongly acid layers of the dead covering under close grow-
ing conifers and pedunculate oak hardly produce any nitric ni-
trogen, with the exception of the more open forests with sweeter
humus richer in humified matter, although the intensity of nitrifi-
cation always remains very low,

Tables II and III include the results of experiments in the
forest region of St. Margueritte near [indsichiw Hradec and in the
region of T7emodnice near Cislav in Bohemia.
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TapLe II. — Forests of Si. Margueritte near Jindfichiw Hradec,

Bohemia.
} e =i - ]| mirogen
| Percentage Percentage of
| of humified matter Active num“u
arganic T e e
Species of forest -:ldnr| of dry
matterinthe o a0 | ;:ﬂ = Dnén.tler,
| 4 eTenCe
il substance P | nfter
o i nitrification
Ped, oak, So vears with underwood of [ | |
beech. Soil without vegetation . 38.78 | 3z2.04 | 8262 | 59 43.85
Spruce, ‘So years, close, Soil v.'.lthtmt | | |
vegetation . . . A ey e v 42.49 17.32 | 40.76 | 4.1 | 2.66
Oak, beech, sliver fir, spruce. Hartig's
fellh.k_: area, 7o yvears, Sofl without \'egct,i 4507 | 24.86 | B 16 49 | 14-15
Scots pine, 7o years, withoot underwood . 81.34 | 3139 | 3859 | 4z | I4.03
Beots pine, 6o years, with n.n«'lnrwoodnf ! !
| 5527 | 54 | 21.72

beech, 20 Jears . . « « = & = =« o o G400 | 3537

TaBLE III. — Forests of TremoSnice near Caslav in Bohemia.

Percen | Percentage IRl
D'tlu:ﬂ | of busmiicd matter | gctive njtlsg:;
orgasic g, g £ Ly
Species of forest s i s | Seidity of dry
[ dlewis 7] | organie | pH | Difference
subgtance iu‘h-ﬂnn:i R 5 ultﬂuw
Spruce, go years, sofl without vegetation. 52.38 1628 | 31.08 40 — 0.00
Spruce, 7o years, sofl without wegetation . 6g.29 | 20.39 33.58 4.8 12.03
Clearing of spruce forest = years after | |
deforestation, Vegetation: — Epilo- | |
Mum  angustifolinm, Rubng :'d'nmu. |
Deschampsia flexuosa etc.. . . . 34.21 28.13 | Ba.23 L 108.03
Beech, 7o years, sofl without vl:qeu.ﬂcm | 43-47 22.14 50.03 5.2 &I7
Beech, spruce;, Scots pine, 70 years soil |
withuut vegetation . . . . . . .. 36.85 | 18.34 4977 51 3340
Homnbeam, young coppice of 2o years. 25.25 | I7.52 | 09.27 5.0 iy Ol
Beech, hombeam, maple, ath, young | [ |
coppice of 20 years . . . . . . . 18.17 | I335 2002 G0 40.87
Beech, maple, hormbeasm, ash, high forest |

of 7o years. Anrmone nemorosd. - . 28,72 | 21.94 | 76.30 0.5 r93.08

It appears from the above mentioned experiments (Tables II
and III), that the layers of humus in broad-leaved forests generally
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show a very considerable degree of humification and at the same
time a lively intensity of nitrification,

The acid humus of conifers, exposed to the action of sunlight

is more easily rendered soluble than that found under the dense
shade of the crowns of the standing trees. )

In high forests of Scots pine, the favourable influence of the
beech underwood is shown by the greater degree of humification
of the superficial layer of humus. The same observation appears
from the comparison of close grown forests of conifers with mixed
stands composed of broad-leaved species and species with persistent
leaves.

AnroNiN NEMEC,
Prague.

Abstracts and Literature.

General.

A New Soil Core Sampler.

PoweLL, E. B. (Missouri Agr. Exp. Sta.), Soil Science, Vol. XXI, pp. 53-
57. Baltimore, Md., 1926,

The author deseribes a sampler that would take an undisturbed core
of soil with the desired dimensions. The sampler consists essentially
of two cylinders, one within the other, the outer one being furnished with
cutting knives. A diagram of the sampler with a detailed description
of its construction and two photographs are given in the article. Any-
one especially interested can make arrangements with the Agricultural
Experiment Station Columbia, Mo., U, 8. A, to secure blue prints and
specifications of this sampler. J. 5. JorrE.

Tschermak's Mineralogical and Petrographic Review.,

New Series ; Viol. 38 ; 623 pages ; 93 illustrations ; r1 tables ; Published by
Hélder-Pichler-Tempski A. G. Vienna 1g25.

The 38th voiume of this review app=2rs as a special number in honour
of the ~soth birthoay of FrigpriceE Beck and as such is particalarly well
got up. Contributions have been sent by a large number of his former
pupils, and of them this number contaias thirty-five. Most of the con-
tributions deal with mineralogical and petrographic problems, but to a
soil-scientist the following will be of particular 1aterest : (1) On the forma-
tion of the phosphates of lime in the gaclt of the Vorarlberg (p. 206-209) ;
{2) On the weathering processes in the augite-porphyrites (melaphyres) of
the Waldenburg highlands (p. 300-352) ; (3) Structure-statistics (p. 392-
423} (4) On the numerical treatment of the structural properties of rocks

-
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{p. 479-403) and (5) On the Cenomanian phosphate deposits in the Dnjester
districts of Polish Podol (p. 599-609). In article (1) ScEADLER describes the
diverse forms of occurreace of the phosphates of lime (phosphorites) in
the glauconite sandstunes and limestones. In article (5) TORIERSKI deals
also with the phosphates. He describes the geological and petrographic
relationships of the Podolian phosphates, and deals also with their chemieal
composition and their economic importance for Polaad. Article (27 of
Micx and ArascEewskl forms a very valuable contribution to the
knowledge of the relation between the habit, chemical processes and the
changes in mineral composition of weathering rocks. Unfortunately lack
of space prevents us from dealing with this most interesting paper in greater
detail, but the reading of it can be recommended to every soil-scientist.
The same applies to articles (3) and (4) on the structure of rocks which
give very valuable suggestions when applied to soils.  HELLMERS,

So0il Physics.
On the Mechanical Analysis of Seils containing Heavy Minerals.

MarcHAND B. de C., Souwth African [ournal of Seience, Vol. XVIII,
PP. 223-226. Jobannesburg, 1gzz.

In the Transvaal many red loams are derived from basic igneous rocks
like norite and diabase, which in some places contain bands of magnetite.
Such soils consequently also contain a relatively high percentage of heavy
minerals, principally magnetite. The author has examined the fine gra-
vel and sand fractions — where a separation of heavy minerals by TaoU-
LET's solution is possible — and has found in the sand as much as 39 per
cent. heavy minerals (30 per cent. magnetite).

It is clear that sedimentation and elutriation methods of mechanical
analysis would not give a correct idea of the smaller sized fractions of such
soils, such fractions no doubt containing also a high percentage of heavy
minerals. The author sought after a method for reducing these soils to
a common basis, but without success, it being impossible to separate the
soil as a whole into heavy and normal particles. MALHERBE.

The Contribution to the Discolloidity of the Soil.
Suorix L. Prispévek k diskolloidnim proménim v phaddach, Vésinik Ces-
koslovensché Akademie Zeméddlshé, p. 221, Prague, 1920,

The colloidal state of the scilis not constant. It depends on the action
of temperature (freezing) on the different electrolytes (fertilisers) and on
ploughing. These factors may modify the total surface and consequently
the hygroscopicity which is proportional to it. The variability of the
total surface of the soil has been studied in connection with the dis-
thermical influences. The hygroscopicity has been determined as well as
the absolute dessication of the soil after RopEwArLD-MITSCHERLICH, and
the activity of catalase with the apparatus of Koexic. The author
gives a few results:

1) The total surface of the soil particles is a function of the temper-
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ature at which the soil was dried. The hygroscopicity of the soil decreases
with increase of temperature. Air dried scils shrink about 11-15 9 of
their surface, This decrease of the active surface is, from a practical stand-
point very important, for the production of nutritive substances in the
soil after a hot summer. The total surface of zoils dried at 50° and 1000
is reduced only by about 0.7-5.6 %. With absolute dessication the surface
is decrcased by about one-fifth for mineral soils, and two-fifths for peat,
It seems that the temperature has greater effect on the pectisation of
humus than on that of other organic matter.

2) The activity of catalase of the dried soil decreases with hygros-
copicity (except at a temperature of 50°).

3) Intermittent frost has little action on the shrinkage of the
surface of air dried soils. On the other hand the surface of the moist soil
is increased about 4 %,. In the case of air dried soils the activity of
catalase is decreased by about 3.5 cm® oxygen, inthe case of moist soils by
about 4 cm®

4) The leaching of electrolytes, if continued sufficiently (zo-27 -
tres of water for about 150 gms. of soil) causes the peptisation of hydrogels,
and the hygroscopicity increases about 10 9,. The activity of catalase
is also increased. When on the contrary the electrolyte content of the
soil is increased, the total surface of the soil is decreased.

5) The variations in the colloidal state, which have begun under
the influence of temperature, are only partly reversible, over a short
period, AUTHOR,

On the Chemical Changes in Granites under Moors.

Braxcg, E. and RIESER. A, Chemie der Erde, Vol. II, part 1, pages 15-48.
Jena 1g25.

This piece of work is a contribution to the elucidation of the question
of kaolin formation. Before dealing with their practical work, the authors
review critically all the different views propounded on the formation of
kaolin. As the object for their investigation the authors chose “brocken"
granite, and their investigations and analyses were not concerned only
with the granite, but also with the overlying peat and moor-waters. They
investigated also atmospherically weathering granitc particles. The results
of these investigations are given in numerous analytical tables. The authors
conclude that the weathering of the “brocken’ granite does not tend in the
direction of kaolin, and also that the hleaching of the rock is caused by the
sulphuric acid formed. HELLMERS.

Effect of Various Methods of Applying Fertilisers on Crops and on
Certain Seoil Conditions.

Coe Dama G. (Iowa State College), Seoil Science, Vol. XXI, pp. 7-21.
Baltimore, Md., 1926,

Fertiliser applications in direct contact on the ridge or in di-
rect contact in the drill-row with seed are likely to be injurious to the
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best germination of the seed. Planters designed with fertiliser attach-
ment for direct contact are not advised for use. In place of direct con-
tact it is recommended to use the methods of ** above the ridge or drill
row "' the * below the ridge or drill row " and the ** sides of ridge or drill
row ' method. J. 8. JoErE.

The Effects of Various Methods of Applying Fertilisers on Crop Yields.
CoE DAxvA G, (Iowa State College), Soil Science, Vol. XXI, pp. 127-141.
Baltimore, Md., 1926,

This is the second part of a study (see above first part) on the effect
of various fertilisers, applied in different ways, on some important farm
crops. The results do not warrant definite conclusions, neither dothey
allow the recommendation of a satisfactory fertiliser practice, The exper-
iments indicate, according to the author, some wvery sound sugpest-
ions. Moderate applications of non caustic fertilisers gave the best re-
turns by the direct contact in the seed rows method. Drilling of fertilisers
as a separate operation to the seeding was not equal to the direct contact
method. A second set of delivery tubes distributing the fertiliser above
the seed served to safeguard germination, but failed to give the benefits
desired. When broadcasting discing is important. J. 5. JorrE.

The Solid Acidity of the Soil.
De DoMivicts, A, and Dojur, S. (B, Istituto Superiore agrario di Portici).
Annali di Chimice applicata, v. 15, No. 5, p. 183-206. Rome, 1925,

In the soil, bases may be found in a free or fixed state. The latter
enter, in defin'te and constant proportions, into the composition of the
molecule, forming part of the constitution of the crystalline and colloidal
elements and cannot be separated without considerable chemical and
structural alterations. ‘The free bases, on the other hand, come at any rate
for the most part, from the colloidal elements which cause them to he
condensed by the action of a bond which differs from common chemical
affinity ; from such compounds all characters of saline combinations are
excluded.

Loss and impoverishment of bases in these compounds do not give
them either the composition or function of acids or of acid salts. The
peculiarity of abstracting the cation from electrolytes leaving the solu-
tion acid, is due in these conditions, to power of absorption. The energy
of the absorbing power decreases in conse juence of increase of the proportion
of the fixed bases, which at a certain moment acquire the capacity of
repassing into solution with very great ease. At this point, powers of
absorption are still possible, inasmuch as the cations of the electrolytes go
and take the place of the bazes repassed into solution. The process, how-
ever, does not correspond to chemical reactions by double exchange.

Dissociation of the fixed bases cannot take place if the combinations
from which they are derived, have not abandoned their coagulated condi-
tion, The increased degree of disjunction which results is the cause of
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such an intensification of absorbing power on the part of the soil that the
condition arises of the soluble nutritives elements remaining too actively
abstracted from the action of the roots. In protecting the free bases
from being washed away, carbonate of lime acts precisely through its na-
ture of coagulant electroiyvte. The conditions which caleium compounds
are required to correct in soils already impoverished in free bases, are
not therefore caunsed by the properties of non-existent or inactive com-
pounds of acid function. In these cases, the calcium compounds do
not act as neutralizers, but, on the contrary, by the known mechanism of
coagulation of the electrolytes, that is by bringing back the colloidal ele-
ments from the dispensed condition to the condition of coagulated * ab-
sorbed elements " and fixing them in that condition. A. F.

Potassium Ferrocyanide and Ferric Ferrocyvanide as Sources of Iron
for Plants.

DeEvpER C. G, {University of Missouri), Soil Science, Vol, XXI, pp. 23-
26. Baltimore, Md., 1926,

The use of the compounds mentioned in the title as a source of Fe for
Stirodela polyrhiza and soybeans in solution cultures with bufier mixtures
gave the following results : with 0.033 and 0.056 parts per million in the
form of potassinm ferrocyanide the sovbeans and Spirodela made fair
growth. Higher concentrations of iron in this salt produced a slight stop-
page of growth. MEercK's ferric ferrocyvanide was a satisfactory source
of iron for soybeans plants when the solution had a reaction of pH 5.0
but at less acid reactions growth of the plants and chlorophyll development
was restricted, J. S. JorrE.

The Dynamics of Potash Assimilation by Potash containing Silicate
minerals.
DosrEsCu-Cruy, J. M. Chemie der Ewvde. Vol. 2, Part 1. pages 83-102.
Jena, 19z5.

The absorption of food by a plant depends on the solubility of the
given compounds in the available solvents. Purely chemical means cannot
entirely solve the question of food absorption by plants, since in each case
we are only able to determine the salts dissolved in a certain given solvent.
The author investigated the question of food absorption using varying
quantities of different potash minerals, and also different solvents. The
results are summarised in tables and represented graphically. He points
out that in the study of solubility the logarithmic function log (S—v¥) =
K — C can be applied, which gives the velocity of monomolecular functions.
For the determination of the velocity of solution the factor C serves, and
not the factor 5 introduced by MrtTscEERLICH. From the experiments
of MrrecuerLicH it follows that the determination of P,0, absorption is
best carried out in water saturated with CO,, whereas for the determination
of potash assimilation hydrochloric acid is the best solvent. Mica supplies
the soil with potash in a much more easily assimilable form than do potash-
soda-felspars, HELLMERS,
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On the Erratic Weathering Solvents in New Red Sandstone in their
Dependence upon External Influences.

ErLaNDER, E. Chemie der Evde. Vol. 2, Part 1, pages 40-8z. Jena, 1925,

The author hasbeen investigating the new red sandstone region of Rein-
haunsen near Gottingen in which weathering causes the appearance of forma-
tions similar to those found in the new red sandstone of the Pfalz and in
the freestone of the Saxonm ' Switzerland . He has investigated wvery
carefully the weathering solutions and has found in them mainly sulphate
together with a small amount of chlorides. Usually the concentration of
these solutions depended on the thickness of the percolated rock laver,
their sulphuric acid percentage depending on the layers of humus over-
lying these rocks. This explanation is made the more probable by the
presence of ammonium. HELLMERS.

Agricultural Chemical Exercises. Part I. Methods of Analysis.

Marwarp, K. and USGERER, E. Published by Theodor Steinkopff. Dresden
and Leipzig.

As an introduction the scope of the book is clearly set out and de-
fined and the most necessary apparatus and the rules to be observed in
quantitative analyses are described. In the next part are described the
fundamental methods of analysis and their application to fertiliser investi-
gations (potash and phosphoric acid determination, methods of titration,
determinations of nitrogen and lime). Two further chapters are devoted
to the analysis of fodders. The last three chapters deal exhaunstively with
the different methods of soil analysis: physical methods, physico-chemieal
and chemical and biological methods. In the case of the more important
methods e. g. waterholding capacity, ATTERBERG's slime analysis, COMBER's
HAsSENBAERUMER's and DAIRUHARA'S methods of acidity determination and
foodstuff analysis the authors give a full description of the correct method
of carrying out an experiment together with order of analysis ; whereas
other methods e. g. electrometric determination of the pH factor, determi-
nation of fertiliser requirements by the method of MITSCHERLICH, SCHONE
and KoreckY's slime processes and the seedling methods of NEUBAUER
and SCEHNEIDER are just mentioned and the theory of them explained.

It iz primarily intended to be a book of practical exercises for the use
of students and college trained farmers. j R ey

Laboratory Book for Agricultural Chemists.

MercE, GUSTAV. Laboratory books for the chemical and related industries,
WVol. 18 ; 232 pages. Published by Wilhelm Knapp. Halle, 1926.

The author divides his book into three main parts : natural soil ele-
ments, agricultural produects, requirements of agricultural lands. In the
first part he deals with the properties and with the methods of investigation
of water and of soil. In the second he distinguishes between the methods
of investigation of plant products and those of animal products, while the
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last part deals with fertilisers and commercial foodstuffs both with regard
to their investigation and the judging of them. Of particular interest from
the standpoint of this journal is the second section of the first part: the
soil. He deals with the physical, chemical and mechanical investigation
of a soil, with the biclogical seedling experiments, with the investigation
of moor-soils and also with the determination of substances detrimental to
plant life. Even the most recent methods are described. The section
closes with a chapter on the essential points to be observed in judging a
soil.

The whole work reviews clearly with a gunide to the literature on the
subject the most important and most generally used methods of investi-
gation and can be most strongly recommended as a concise handbook of
research in scientific agricultural chemistry especially soil research.

L. G

Soil Investigation by means of the Seedling Method.

NEUBAUER, H., Illustrievie Landwirischaftliche Zeitung, Vol. 46, page 77,
1926,

The author, deals with and rejects various criticisms of the seedling
method as worked out by him. He insists that his method should only
be carried out by properly trained and scientifically educated workers.
After pointing out the advantages of his method of determining plant-
absorbable foods he remarks on the great sources of error inherentin pot and
field experiments and claims that the lack of agreement of results bet-
ween these and his seedling method does not in itself mean the rejection
of the latter method, K. SCHARRER.

The Availability of Nitrogen in Garbage Tankage and in Urea in
Comparison with Standard Materials.

PrivcE A. I, and Wmvpsor H. W. (New Jersey Apr. Exp. Sta.), Soil
Science, Vol. XXI, pp. 50-60. Baltimore, Md., 1026.

The object of the paper has been to study the relative availability of
garbage tankage and urea in comparison with other organic and inorganic
nitrogenous fertilisers and to study the rate of decomposition of urea under
various conditions. Vegetation experiments were carried on in pots with
sand cultures. Three crops were grown : barley, rape and sorghum It was
found that the fertilising value of garbage tankage is very low. Most of
the nitrogen which it contains is vety slowly available and its total per-
centage of nitrogen is low in comparison with other forms of organic
nitrogen. As a fertilising material its chief value will probably be in
its use as a filler. Urea was found to be a very desirable source of
nitrogen and was very nearly equal to NaNO, in availability. In some
cases the crop was even better than with NaNQ,. In all cases it was
better than (NH,).SO,. On the basis of 100 for NaNO,, urea rates g8 %
available ; (NH,), SO,, 88.2 9, ; standard tankage, 53.4 % ; fish 49.2 %
and garbage tankage, 14.2 %. Chemical availability tests were made
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by three methods: I. neutral permanganate, 2. alkaline permanganate
and 3. oxalic acid method of Ketroc (f. Imd. Eng. Chem. U. 8. A,,
Vol. 16, pp. 371-372, 1g24) and compared with the wvegetation tests.
Not much dependence can be placed on the present chemical tests for
the determination of available organic nitrogen. The rate of decomposi-
tion of urea was studied in cultures of sand, of a mixture of half sand and
half soil, and soil alone. The index for determining the decomposition
was the amount of ammonia found over various time periods. After 5
days only 3 9 urea was converted into ammonia in sand culture, 6y %,
in the half sand and 9o 9 in the soil alone. In the soil alone 50 %, was
converted in 3 days. On an acid secil the rate of decomposition was
retarded : after 11 days only 50 9; of urea was converted to ammonia.

J. 5. JorrE.

Numerous Reactions of Moravian Soils.

SuorIk, J. Reakeni cisla moravskych pud. Vestwik Ceshoslovenshe Akadentie
Zemedelske, p. 210, Pragne, 1026,

The reaction of the soil depends on climate, on the parent rock, on the
vegetation and on the way it is cultivated. The writer has analysed a
great number of Moravian soils and he has published some results of the
analyses in Zordvy v¥shkumnych tistave zemedelskych ¢. 5. To make his
results more general, he has continned this investigation on soils belong-
ing to various types such as degraded tschernosioms, Central-European
brown soils, grey forest soils, podsolized and podsol soils. He has also
taken under consideration the endodynamorphian soils (in GLINEA's
sense) such as redzinas, recent deposits, etc., and has examined the reaction
of all characteristic strata in the soil sections.

To determine the actual reaction (in water and in the normal KCIl
solution) the process with the hydrogen electrode, an electrode of gold
covered with palladiumis used. The titrimetric acidity is expressed in
milligrammes of H. ions per 100 grammes of dry soil.

It appears from his statement that :—

1) The pH concentration of Moravian soils varies from 4.go to 8.57
pH. The arable soils always have a higher active pH concentration in water
(6.40-8.57 pH), than forest and meadows soils (4.90-7.10) of the same
climatic zone and derived from the same parent rock.

2) The exchanged reaction (in the KCl N solution) oscillates be-
tween the limits ; 4.40-7.30 pH in arable soils; 3.570-6.30 pH in meadow
and forest soils.

3) The titrimetric acidity in water reached 0.451, and in the ECI
N solution 11.456 milligrammes H.

4) The highest active pH concentration was found in the redzina
(8.57 pH) and then follow in order degraded tschernosioms, Central-European
brown soils, grey forest soils and podsol soils. The illuvial strata of the
last three types have a greater pH concentration than elluvial strata,

5) Neutral or alkaline Moravian soils — especially the redzinas —
always show lower pH concentration determined by means of colorimetrie

5 = Pud. fng.
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methods than by the electrometric method (with the hydrogen electrode).

6) The pH concentration determined colorimetrically in centrifugal
apparatuses approximates to the pH concentration determined in suspension
by the method with the hydrogen electrode.

7) The method with the quinhydrone electrode according to E.
Briruaxy gives in Moravian soils (slightly) lower results than the method
with the hydrogen electrode. Since that decrease is constant and operation
is very simple to carry out, BrLimaxy's; method for the practice of pedology
may be recommended. AUTHOR.

Some Residual Effects of Neutral Salt Treatments on the Soil Reaction.

Srurway, C. H. and Avustmv, R, H. (Michigan Apr. Exp. Sta.), Soil Science,
Vol. XXTI, pp. 71-74. EBaltimore, Md., 1926.

This article deals with the effects, on the soil reaction of the various
horizons of four soil tvpes, profiles, of some different cations fixed by these
soils from neutral salts (chlorides), after the soluble products of the soil
neutral salt reaction have been practically completely washed from the
soils, CaCL,, MgCl,, ECl and NaCl solutions were used in this investi-
gation. The CaCl, caused only slight changes in the soil reaction whereas
the MgCl., KCl and NaCl treatments increased the values of the soil. The
effective order of the several cations is: Ca, Mg, K, Na. Increased solub-
ility and hydrolysis of the soil material containing the fixed cations are
believed to be the cause of the increased pH value where increases are noted.

J. S. JorrE.

On the Influence of Soil Reaction in Practice.

TrENEL, M. Has the soil reaction in practical agriculture really the influence
attributed to it as a result of scientific experiments ? Zeitschrifi fiir Pflanzen-
erndhrung und Diingung, Vol. 4, No. 8, 1925.

A contrast is made between the conditions of growth in practical
agriculture, where optimum growth can be influenced by many different
factors, and those obtaining in scientific investigations where all the disturb-
bing factors are eliminated. Tt was shewn in previous experiments that
throughout the year the reaction remains fairly constant particularly
in the case of soils rich in colloids, but is less constant in the case of
sandy soils poor in colloids. The influence of fertilisers and of soil cult-
ivation was also investigated.

The answer to the question put by the author was based on the results
of the numerous acidity determinations carried out by means of the " aci-
dometer "' on seil samples from 23 large estates. The results and com-
putations were collected and tabulated very clearly.

These results agree to a certain extent with those gained from scien-
tific experiments and it seems that we shall be justified in concluding that
the yield can be be increased by adjusting the reaction of the soil to the
kind of plant which it is intended to cultivate. Most of our cultivated
plants seem to show an optimum growth at a slightly acid to neutral
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reaction. As an alkali reaction is just as detrimental to the growth of-
cultivated plants as a strongly acid reaction, the problem of the depend-
dence of plant eultivation upon soil reaction, seems to be not merely a
question of " soil acidity " but a question of soil reaction in general.
G. L.

Dost know thy Soil, Farmer, its Ills and Maladies ?
TrENEL, M. INustrierte Landwirischafts-Zeitung, Vol. 45, page 623, 1925,

Dealing with the problem of soil acidity, the author points out with
great emphasis that it is wrong to speak exclusively of “ soil acidity di-
seases "', since soil alkalinity is no less injurious to plant cultivation than
a strongly acid soil. K. SCHARRER.

The Utilization of Water by Plants Under Field and Greenhouse Con-
ditions.

ToLamRov, N. M. (Agr. Exp. Sta., Saratov, Russia), Soil Science, Vol XXT
pp. 71-01. Baltimore, Md., 1926.

The author studied the utilization of water by plants under field and
greenhouse conditions. Under conditions of the investigation larger
amounts of water are ntilized during the first part of the vegetation period
in the field than in the greenhouse. The loss of moisture must be ascrib-
ed to the indirect evaporation of water by the soil under the plants, some-
thing that does not take place in the greenhouse. For this reason the
transpiration coefficients of all the plants in the field are higher than in the
greenhouse during the first part of the vegetation period. For the major-
ity of the early spring crops the utilization of water is not regular ; there
are specific periods when the plants require more moisture from the soil.
With grain crops this period coincides with the period of heading out and
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blooming. Plants with a long vegetation period — roots and tubers —
are utilizing the soil moisture with great regularity during the whole
period of their growth. Farly maturing grain crops have to depend on the
soil water resources, the late maturing plants may utilize the rainfall during
the whole vegetation period and thus not be dependant so much on the soil
moisture stored from the spring. In the field the following plants were used :
winter rve and wheat, soft and hard spring wheat, oats and barley ; lentil
peas and noot ; sorghum, Sudan grass and alfalfa ; buckwheat, corn, sun-
flower, potatoes, carrots, pumpkins and flax. In the greenhouse the follow-
ing erops were used : soft and hard spring wheat, oats, buckwheat, peas,
clover, flax and sunflower. J. 8. JoFrEe.

Proceedings of the 2Znd Commission of the International Society of Soil
Science .

Groningen, Febmary 1626, Part A.

This is only intended as a short notice of the proceedings of the znd
Commission which were made available to all the members of the Inter-
national Society of Soil Science.

It contains 23 short papers by research workers of different countries
dealing with the gquestions of chemical soil analysis, which were discussed
at the Groningen session of the 2nd Commission on chemical soil investi-
gation. The separate papers are reviewed in detail in the literature review
of this journal. L. G

Soil Biology.

The Viability of the Nodule Bacteria of Legumes Outside of the
Plant I. II.

ALICANTE Marcos, M. (Univ. of Illinois), Soil Science, Vol. XXI, pp. 27-52.
Baltimore, Md., 1g26.

This paper covers a seriesof investigations on the problemof viability
of nodule bacteria of legumes outside the plant. A series of experimental
data iz furnished on nodule production as influenced by time of storage,
temperature during storage, kind of container, maintenance of organisnis
in pure and mized culture in association with other nitrogen-fixing bacteria,
with yeasts, moulds, and with non-nitrogen fixing bacteria on and in different
media ; the effect of different treatments, such as the reinforcing of the
inoculation with sngar, glue, and soil in various combinations and in differ-
ent concentrations ; the effect of CaCO,, Ca,(P0O.)., sunlight, dessication and
aeration was investigated. Extensive studies were conducted on the effect
of time and dilution upon the number of the legume organisms surviving
when grown in liquid media ; the effect of limited and ample quantities
of oxygen upon the life of the organisms grown both in liquid and in
solid media ; and the comparative effect of cane sugar and mannite upon
the life of the legume organisms. The effect of soil acidity on the infective
power of nodule bacteria was studied. It was found that when inoculated
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seeds were variously treated with soil, glue and sugar, alone or in combina-
tion, some organisms remained viable and nodule production occurred
after 60 days storage. In treatments with sugar, either alone or with
glue or soil, the nodules developed were uniformly large and evenly distrib-
uted over the root system. Soil and glue showed no particular advantage
over the untreated infusions. No significant difference in nodule produc-
tion was noticed between sugar, Ca,(PO,). and CaC0O, in differentamounts
with infected soil when used for inoculation. Soils with 10 %) sugar
developed acidity unfavorable for B. radicicola. Cloth seed bags were su-
perior for storage purposes to glass containers, B. radicicola and Azod
chroococcum showed no harmful effects upon the life and infecting power
of the nodule bacteria. Sovbean, sweet clover, cowpea, and garden pea
bacteria, when grown together, showed no harmfuol effect upon each other.
The activity of pea bacteria when grown on milk was not impaired by the
presence pf B. prodigiosus, B, capsulatus, B. mesenlericus, pink yeast and
moulds. J. 5. JorrE.

The Viability of the Nodule Bacteria of Legumes Outside of the Plant
I, 1v, V.

ALICANTE MARCOS, MONDEJAR (Univ. of Illinois), Seil Seienc:, Vol. XXI,
PR 93-114. Baltimore, Md., 1926,

This paper is a continuation of I and IT already reported and it deals
with the effects of certain factors upon the life and growth of the nodule
bacteria. The following factors were studied : dilution and storage, cane
and mannite liquid media, oxygen supply in solid and liguid media for B.
radicicola, shaking., The author also studied the thermal death point of
nodule bacteria, B. radicicola and Azofobacler cliroococcum, the effect of
different kinds of soil, of CaCO, upon the thermal death point of legume
organisms, the effect of =oil acidity upon the infecting power of B. radicicola
of garden pea ; studies were also made on the life cycle of various nodule
bacteria as influenced by CaCO,, Ca,(PO,)., acid phosphate, AICL,, HCI,
CH, COOH, HNO, and H.80,. It was found that the rate of multipli-
cation was greater in high dilution. B. radicicola lived 142 days in solu-
tion, CaCO, stimulated the growth of B. radicicola better than Ca,(PO,)..
The heat resistance of 5. radicicola of garden pea and sweet clover and
EB. radicicola of cowpea and sovbean was lower than the heat resistance
of B. radicicola and Azebacler chroococcim. The legume organisms were
killed at 500C for 1o minutes exposure, whereas B. radicicola and Az, chroo-
coccim were alive at 50°C for 10 minutes. Peat maintained the life of
nodule bacteria at a much higher temperature than brown silt loam,
Acid soils decreased the thermal death point of legume organisms.
CaCO, increased the thermal death point and the keeping qualities of
legume organisms. Absence of phosphate or carbonate in media resulted
in the formation of bacteroids. Acetic, nitric and sulphuric acids changed the
legume bacteria into bacteroids and each of these acids affected the form
of the organisms specifically, J. 8. JorFE,
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Some Protozoa found in Certain South African Seils.

I. FaxtaaMm H. B. and Tavior E. Sowth African Jowrnal of Sciemce,
Vol. XVIII, pp. 375-303. Johannesburg, rgzi.

II. The same: JIbidem, Vol. XIX, pp. 340-37I, Ig22.

III. Faxtaasm H, B. and PETERSON N. fbidem, Vol. XX, pp. 438-40 1923.

IV. The same : [hidem, Vol. XXT, pp. 445-479. 1924.

V. The same : Ibidem, Vol. XXII, pp. 355-399. 1925,

The above articles embody the first published data on the protozoan
fauna of South African soils. Some hundreds of soil samples from the
various Tegions in South Africa (humid, semi-arid, arid, temperate,sub-
tropical) were investigated as to the number and species of protozoa oc-
curring in them. Environmental factors, such as depth of soil sample,
humidity, seasons of the year, soil reaction, frost, application of fertilisers,
veldt burning, etc., were studied to some extent, but more from the zoological
point of view, Practmﬂﬂv nothing has been done to study the influence
of protozoa on the fertility of the soil.

Over seventy different species of protozoa have thus far been recorded.
In ordinary non waterlogged soils protozoa have normally not been met
with in the trophic state. MALHERBE.

A Comparative Study of the Bacterial Flora of Windblown Soil : I. Arryo
Bank Soil, Tucson, Arizona.

Sxow LAETITIA, M. (Wellesley College), Soil Science, Vol. XXT, pp. 143-
165. Baltimore, Md., 1926.

Only those bacteria which grow asrobically were considered in this
study. The soil under consideration was collected at depths of 6, 12 and
24 inches. The region may be called a “ true arid " one. The number of
bacteria per gram of fresh soil for the depths were as follows : 6 inches,
401 000 ; 12 inches 1 898 000 ; 24 inches, g16 ooo. Of the total number of
colonies for all depths 52.4 % were actinomycetes, 0.77 9% filamentous
fungi, and 46.81 9 veasts and bacteria, The actinomycetes were actually
and proportionally mnore numerous at 24 inches than at 6 or 12 inches.
Pure cultures were isolated from the plates and studied morphologically
and culturally. Morphologically, 24.1 9 were cocei, 20.4 9%, were short
non-spore bearings rods, 13.0 % were long non-spore bearing rods, 42.6 %
were long spore-bearing rods and 64.8 %, were Gram negative, Culturally
35.3 % fermented glucose ; 28.3 %, fermented sucrose; and only one form
fermented lactose ; 70.4 %, digested gelatin and 56.5 % digested casein ;
32.0 9 reduced nitrates to nitrites. J. 5. JoFrE.

Soil and wvegetation.
The Salt Requirement of Lupinus albus,

AmrNDT, C. H. (Univ. of Pennsylvania), Soil Sciemce, Vol. XXI, No.1,
pp. 1-6. Baltimore. Md., 1926.

This is a report of a study on the composition of a solution best adapted
for the study of the physiclogy of Lupinus albus. Solution and sand
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cultures were used and results are summed up as follows : a very favourable
total salt concentration for the growth of Lupinus albus is 0.0084 N when
calculated in respect of the cations. The salt ratio should be 5: 3 :4 for K,
Ca and Mg'; or 5 : g : 4 for the nitrate, phosphate and sulphate ions, respect-
ively., A solution composed of 0.0035 N KNO,, oc.oo2r N CaH,(PO,).,
and 0.0028 N MgS0, will produce a favourable growth when the H ion
concentration is less than pH 36 High concentrations of phosphate
tend to produce chlorosis. J. 5. JorFE.

The Lime question, Soil Reaction and Plant Growth.

ArruENTUS, 0. With 4o illustrations and 1 table, 158 pages. Published by
Akademisches Verlagsanstalt m. b. H. Leipzig, 1926

In this book, which the reviewer can heartily recommend, the author
gives an exhaustive account of the views held as to soil reaction, its origin
and its influence on plant growth and on the micro-flora of the soil, and
also of the methods of its determination. In addition there is a chapter
on the practical application of the experimental results. The very compre-
hensive collection of papers on the subject which is appended will be
most welcome to all workers in this field.

It would require too much space to go in detail into the different
views propounded, and the many suggestions thrown out, by the author.
A study of the book itself is' recommended and it should prove of the
greatest interest to theorist and practical man alike.

R. H. GANSSEN.

Magnesia Impregnated Soils.

Bracksgaw, G, N. South African fouwrnal of Science, Vol, XVII, pp. 171-
178. Johannesburg, 1gz1.

The so-called Great Dvke in Southern Rhodesia is about four miles
wide and extends over a distance of approximately three hundred (English)
miles. It is composed of basic igneous rocks, the principal varieties so
far determined being serpentine, enstatite and norite. The soils derived
from these rocks are red, chocolate-coloured, and black loams, the latter
type occuring on the low lying ground, whereas the two former are found on
the slopes. Without knowing their geological origin one would expect
that they are fairly fertile, but the experience is that they are often most
infertile and do not respond to fertilisers. Chemical examination re-
vealed the fact that the infertile type contains a great excess of magnesia
over lime when treated with hvdrochloric acid as also with one per cent
citric acid solution. With the fertile type the lime is in excess of magnesia
in both solvents. The infertile type was no doubt formed from either
serpentine or enstatite and the fertile one from norite. With the limited
data at his disposal the author is of opinion that when the ratio of magnesia
to lime, soluble in one per cent. citric acid, exceeds 3 : I (lime as 1) the ten-
dency. is to experience very poor yields of most of the common crops.
The Rhodesian experience is that Kafficr Corn (Sorghum vulgare), velvet
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beans (Stizelobiwm spp.), pearl millet (Pemmisetum spicatum) and ground-
nuts (Arachis hypogaea) are fainy resistant to an excess of magnesia, whereas
maize, wheat, lucerne, clover and mangolds do not tolerate an excess of
magnesia. ‘The native grasses (" sweet " grass) also thrive excellently on
the magnesia impregnated soils. Liming these soils being locally impractic-
able, the most effective treatment thus far has been a liberal dressing of
farm manure. MALHERBE,

Soil Reaction and the Growth of our most Important Cultivated Plants.
TrRENEL, M. Illustrierte Landwirischaftliche Zeitung, Vol. 45, page 558, 1925

The author describes the * acidometer " made by him and details the
experiments he has made with it on the correlation of soil reaction and
plant growth. K. SCHARRER.

Regional Soil Science.
The Distribution of the Main Agricultural Soil Types in Finland.
ERISCHE, P. Die Erndhrung dev Pflanze, 22nd Year, No. 5. Berlin,

In comnection with the publication by the aunthor in 1922 dealing with
the main soil types in Czecho-Slovakia and in the same periodical review
the author has brought out in collaboration with Prof. RixpeLL of the
university of Abo an exhaustive soil map showing the distribution of the
main agricultural soil types in Finland. The map was based on the ex-
cellent map ' Suomen Suot Finnlands Forfmaker " showing the distri-
bution of moors in the middle and eastern parts of Finland, and published
in 1gog by the Finnish Moor Union at Helsingfors, and also on the map
sketches by Bexyy. Frostervus “ Finnlands Jordarter och Jordmaner
Geotelnisha Meddelanden, No, 34, Helsingfors, 1g922. Supplements deal-
ing with the heavy loamy and clay soils found in the southermn parts of
Finland were supplied by Prof. Rizprir. The map prepared from these
sources shows that the Finnish soils consist mainly of moor soils with forest
soils intervening, and that only the sontherm and western coastal regions
contain some heavy soils while the districts round Jammerfors contain in
addition some middle soils. Predominantly sandy soils are found in the
districts north of Leningrad and south-east of Wiborg. In addition to
the main map which proves the great importance of moor culture to Finnish
agriculture, there is a map of the Finnish moors by Prof. RixpeLL
showing that the greatest part of the moor so0ils are in Central Fin-
land. L G

o

The Origin of the Black Turf Seils of the Transvaal.
MarcHAND B. de C. South African Journal of Science, Vol. XXT, pp. 162-
181. Johamuesburg, 1924.

The black turf =oils of the Transvaal and the adjoining provinces consti-
tute a very interesting soil tvpe about whose mode of formation much has
been speculated in the past. The term * turf ™ is a specific South African
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designation and does by no means mean a peatv soil. Farmers of the
above provinces apply this term to heavy loams or clay soils and thus
they also speak of red turf soils, meaning a heavy red loam or clay.

Some geologists were of opinion that the black turf soils contain a large
percentage of humus and that they occur in low-lying or level localities
with deficient drainage. Others however, observed that snch soils may
occur on hilly or sloping ground and that they are underlain by basic ig-
neous rocks. From the study of South African soil literature and from
observations made and from a few soil samples taken during a cursory visit
through Africa by his colleague Smantz, MARBUT (1) (America) expressed
the definite opinion that the above black turf soils constitute a climatic
soil type belonging to the tschernozem group and as such may be found
on various rock formations, This stands in direct contradiction to the
opinion of the Transvaal soil scientists who hold that the black turf
soil is formed in situ from the weathering of certain basic igneous rocks
only, under varying climatic and topographical conditions. In the above
article the author defends this latter view and gives a very full description
of the occurrence and characteristics of these black turfs.

Physically these soils are characterised by the very high amount of
clay (particles below 0.002 mm.), the percentage ranging between 40 and
50. They are sticky and waxy when wet, and they crack and show a well
marked crumbly structure when dry. Although black, the humus content of
these =oils is by no means high and the nitrogen is normally below .10
per cent. The loss on ignition varies from 5-10 per cent, but this in-
clades some carbon dioxide and the water of hydration.

The soils are about 3-4 feet (go-I20 cm.) deep, the black colour and'
the loss on ignition remaining fhe same thruoghout the whole soil profile.
The black soil rests on yellow decomposing rock. Typical is the presence
of (secondary) calcium carbonate. The first foot of soil usually contains
a little and in the deeper scil it is visible as white concretions, At the
transition level between the black soil and the decomposing rock there is
present frequently, but not always, a real calcareous layer which in some
cases, has been consolidated into hard massive limestone,

The black turf occurs in four big areas in Transvaal, of greatly di-
vergent vertical distribution and with an annual precipitation ranging
from about 20-30 inches (300-750 mm.). It is usually found on level
or low-lying stretches of land but occasionally also on hilly sitnations, Tt
always occurs as a sedentary soil on certain basic igneous rocks of simila:
chemical make-up in all the four regions. These rocks are norite,
basalt and karroo dolerites. Plagioclase is the principal mineral and from
this are formed by weathering kaolin, silicic acid and the carbonates of
calcium and sodium. From the ferro-magnesinm silicates, hydrated
ferric oxide, silicic acid and magnesium carbonate result.  All these weath-
ered constituents are tvpical of the black soils, and from the above it is
clear that the “ clay ' percentage would be high. This clay was analyszed
and it showed a very high silica-alumina ratio (about 6o 9% silica, 2o 9,

(1) ScHANTY and MArBUT @ The Vegetalion and Soils of Africa. 263 pp., New York, 1023,




274 INTEBNATIONAL SOCIETY OF SOIL SCIENCE

alumina and 15 %, iron oxide). To this composition of the clay is
ascribed the stickiness and impermeability of the wet soil, the result be-
ing that under the prevailing rainfall the carbonate of lime is not leached
out. This explanation is the more probable, because adjoining the
black turf soils there often occurs another very interesting soil type of the
Transvaal, namely a chocolate-coloured or red heavy loam. This reddish
loam is formed wherever the basic igneous rock is more ferruginous, such
as the Pretoria diabase, the amygdaloidal basalt or other basic igneous
rocks with bands of magnetite. The mechanical make-up of the black and
the red types is practically identical the red loams also containing from 40-50
per cent. “clay . The chemical composition of this clay is, however,
quite diﬂLmnt to the first, the silica-alumina ratio being much smaller
{about 42 9 silica, 35 9, alumina and 2 9 iron oxide). The result is
that the red loam is a well-locculated soil and retains the crumbly struc-
ture also when wet. The so0il thus remains porous and drains well, so that
although it occurs under the same rainfall as the black turf and is also
formed from minerals containing much " lime ”, it seldom contains any
calcium carbonate, This is the case throughout its whole profile which is
some 15 feet (4 14 meters) and more,

Why the colour of the relatively small amount of humus in the black
turf soils should be sointensely dark, cannot vet be explained. Soil
literature, however, mentions many cases where a black colour of the soil
and a relatively high percentage of calcinm carbonate go hand in hand.

All the above evidence goes to show that the black turf soils of the
Transvaal are the normal decomposition product formed in situ from cer-
tain basic igneous rocks; in other words, that the mother-rock and not
so much the climate is responsible for this type of soil.  MALHERBE.

Sol Formation and Classification.

MarcHARD, B.de C. South African fournal of Science, Vol. XXII, pp. 42-
48, Johannesburg, 1gzs.

The author gives a brief general outline of soil formation and its
characterisation according to the Russian school. He then discusses very
briefly a few climatic soil types of the Transvaal and is of opinion that,
owing to the comparatively low rainfall, the Transvaal soils are on the
whole immature, . ¢. consist only of the * C" horizon. There is, how-
ever, a strong tendency towards lateritisation especially in soils derived
from basic igneous rocks. MALHERBE.

On the Formation of Soil from Diabase in Central Transvaal.

MerRWE C. R. van der. South African fowrnal of Science, Vol. XXT, pp. 235-
z42. Johannesburg, 1924.

The soil resulting from the weathering of the (Pretoria) diabase in
Central Transvaal is a deep reddish ferruginous soil. The author gives
ultimate analyses of the fresh and the partly decomposed diabase rock as
well as of the residual and subsoil formed from this rock. In addition the
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results of three soil samples (done by the HCl extraction) from three
different districts are given. The average annual rainfall (mostly during
summer) of the above localities varies from 23 to 28 inches (584-711 mm.).
The altitude varies from about 4,000 to 6,000 feet (1220-1830 metres) and
the maximum temperatures also show great variation. The resulting
soils from the diabase are, however, very similar in all respect. The author
states that the * weathering is mainly due to chemical decomposition aec-
companied by solution and leaching of the more soluble ingredients ",
such as carbonate of lime. MALHERBE,
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MIELASZEWSET S, ¢ REveEMaxy, W. Concentration dans les sols des ions
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General Notices.

Report on the Meeting of the Second International Committee.
(Committee for Chemical Soil Analysis), Groningen, Holland. 2-6 1926,

The order of the day was as follows :—

Friday 2z April : The meeting was opened by the Chairman Prof. Dr. A.
A. J. voN 'S1GMOND. Short explanations by the authors concerning the
papers sent in, — Report of Messrs. Dr. H. R. CHRISTENSEN and Dr. D, J. His-
SINE.
Discussion.

Saturday 3 April ;: Continuation of the Discussion.

Monday 5 April : Excursion under the direction of Egr. J. HEIDEMA of
Groningen. Study of the 1) high moor culture and 2} visit to the Polder and
Kwelder regions.

Tuesday 6 April : Recapitulation of the conclusions and preparation
for publication of the proposals for the I Congress of Soil Science (Washington,
June 1927). — Official closing session in the University Building. — Visit to
the University Euilding and reception by the Senate. — Dinner to the
delegates.

All meetings, except the closing meeting, were held in the * Harmonie *
building. The meeting was attended by 43 persons of 12 different nationalities.
The following proposal was accepted :

DETERMINATION AND REVIEW OF SOIL ACIDITY.
I. Preparvation of the test.

It is recommended that the soil should be examined in air dried state as
soon as possible after taking the sample.

This point must be particularly observed when the buffer action is exam-
ined. ,

It is much to be desired that further examinations on the influence of
drying and the fineness of the soil should be made,

II. Methods of defermination.

A) Delermination of the slale of veaction of mineral seils. — In examining
mineral soils it is proposed always as far as is possible to make the following
determinations :

1) Determination of the pH index (firstly in water suspension and if
possible also in KCl suspension) ;

z) Determination of the hydrolitic acidity ;

3} Determination of exchange acidity ;

4) Determination of buffer capacity ; :

5] Determination of exchangeable lime (in soils with a higher humus
content).

B) Determination of the lime vequivement of the soil. — It is recommended
while employing the DATRUHARA process to take chiefly into consideration the

6 =— Ped. ing.
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bufier effect of the soil towards bases and acids for the determination of the
lime requirement.

ITL. Practice of the methods of determination.

a) In scientific investigations the execution of the electrometrical detet-
mination of the pH index (if possible by means of the Cninhydrone electrode) is
always recommended. The determination must be done in a suspension
(oot in a filtrate) of the soil with H,O or in a n-E(l solution.

Proportion of the soil to the liquid at the start 1: 2.5.

The distilled HyO used must have the carbonic acid tension of the
outer air.

b) The hydrolitic and the exchange acidity must be made in the filtrate
from the shaking of the soil with n-KCl or Na acetate and if possible, also
with Ca acetate.

Indicator : Phenolphtalein.

Proportion of the soil to the liguid : 100 : 250,

Duration of shaking 1 hour. The number of ¢. cms. Nf1io NaOH used
in titrating 125 c.ems. of the filirate must be indicated.

Note : Indication of the particular method of determination is recommended
in all publications on soil acidity. If nothing else is said, the index pH stands
for the water decantation.

IV. Examination of the diffevent methods jor the determination of the state of soil
saturation.

For these determinations the following methods are recommended :—
A) For the determination of the exchangeable bases ™ S " :
1) The method of HISSINE.
z) The simplified methods of GEDROIZ, and more especially that with
n NH,Cl and that with o.05 n HCL
3) The method of Krrrev.
B) For the determination of the degree of saturation * V ':
1) The method of HIissisk ;
2} Direct conductometrical titration ;

3] The method of BOBEO-ASEENASY with BaCl,;
4] The method of GEHRING-PEGGATU-WEHRMANN.,

V. Examination of the laboratory wethods for the dewsyminalion of the lime
vequirement of mineral soils in comparison with field experiments extending
over several years.

It is recommended that in the different countries as many field experi-
ments as possible should be made according to the following plan :

a) without lime

b} guantity of lime 14
£) ] = x AL
d) 'I L

E:l b | ] o i:'l:l

of the quantity of lime necessary for
bringing the reaction index of the
soil in question np to pH 7.0.
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As a basis for the calenlation of this quantity of lime by means of lab-
orgtory experiments the direct determination of the bufier capacity according
ro the JENSEN-CHRISTENSEN method is to be employed. (Proc. Int. Soc. Soil
Sei. XTIV p. 112, 1924). It is desirable to use the other methods as well for
the determination of the lime condition.

For the technical carrying out of the field experiments attentionis called
to the paper of CHRISTENSEN-JENSEN : “ On the quantitative determiuation
of the lime requirement of the Soil" (Report on the Proceedings of the I
Commiltee of the Imternational Seoil Science Association al Groningen, pp. 1 13-
114).

As ground-manure there ought to be emploved :

N in the form of (NEL).50,,

P,0, in theform of superphosphate,

K, in the form of 40 % potassic salt in doses appropriate for the
field but not too great

It is intended to publish in a part 4 the proceedings of the meeling
at Gromingen with the resclutions and an exact description of the methods
proposed.

Appointment on the Committee of the IT Commission. — Following
on the proceedings of the II Commission at Groningen Prof. Dr. O. Leu-
MERMANN was appointed Vice-President in accordance with par. 10 of the
Statutes.thus completing the Committee.

Prof. Dr. A, A. J. v. 'SIGMOND,
Prestdent o the Comniller.

Conrmaiications.

Prof. Dr. Lemmermann was elected FPresident of the German Soil
Science Society (A section of the International Sociely of Soil Science).

Director Dr, D. J. Hissink Groningen, formerly Departmental Director
of the State Experiment Station has been appointed Director of an indepen:
dent Soil Science Institute.

Supplement to the list of Members.

Germany.

139. Bibliothek der Landwirtschaftlichen Hochschule, Bonn-Poppels-
dorf. Meckenheimer Allee 102, Bonn a. Rhein.

726, Forstliche Hochschule, Eberswalde.

715. Dr. Georg DEINES. Kirchweg, 15. Kassel.

735. M. DUTTENHOFER. Hindersinstrasse 8, Berlin, (NW. 4o0).

684. Prof. Dr. H, KarrEN, Institut fiir Chemie der Landwirtschaftlichen Hoch-
schule Bonn-Poppelsdorf. Meckenheimer Allee, 106, Bonn a/Rhein,

681. Dr, Paul KoETTGER, Dozent fiir Bodenkunde am Forstinstitut der Univer-
sitit. Phil. Gailstrasse, 8. Giessen.

237. Prof. Dr. F. Logaxis, Direktor des Instituts fiir Bodekunde der Univer-
sitat. Johannisallee 21, Leipzig.
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724, Prof, Dr. Emil WimuMER, Prof. der Forstwissenschaft. Sternwaldstrasse
31. Freiburg i Bad.

Auwstria.

686, Landwirtschaftliche chemische Versuchs- nund Untersuchungsstelle. Tei-
ter : Ing. R, SCHRAFFL. Im st (Tirol),

United Stales.

685, Massachusetts Institute of Technology Library. Cambridge A., Mass.

687. The General Library. The University of Chicago. Chicago, Ilinois.

442. Prof. Dr, Robert BALLENEGGER, State Apricultural College. Soils Depart-
ment, East Lansing, Michigan.

717. J. F. BREAZEALE, University of Arizona. Tucson, Arizona,

721. John S. Burp. Division of Plant Nutrition. University of California.
Berkeley, California.

219, STANLEY W, CosBY, University of California. 320 Hilgard Hall, Ber -
keley, California. :

710. A. B. Cosuins. The Celite Company. Lom p o ¢, California.

210, P, L. GAmREY. Agricultural College. Manhattan, Kansas,

716, H. V. HALVERSEN. Department of Bacteriology, Oregon Agricultural Col-
lege. Corvallis, Oregon.

711. ErtvEr H. Jonwsow. School of Agrienlture. College Station. Texas.

718, Don W. Prrraan. Agricultural College. Logan, Utah,

727. Prof. M, C. SEwerl, Kansas Agricultural College. Manhattan,
Kansas,

722, Alfred SanTH. University Farm. Davis, California,

725, GoRDON SURR. 321 Eight Street. San Bernardino, California.

729. M. D. THOMAS. Agricultural Experiment Station. Logan, Utah.

Finland.

G680, Nordiska Jordbruksforskare fdreningens subsektion fér Kulturteknik
(Prof. HALLAKORYI). Ahlgvistgatan, 5. Helsingfors.
678. Snomen Salaojitusybdistys (Finlands Draneringsférening). Hallituskatu
1. Helsinki.
679. Tekniska Héogskolans lantméteriavdeling. Boulevardsgatan, 27, Hel-
singiors.
France.

=32, Prof. V. AGASONOFF. 4, rue due Chemin de fer. Bourg-la-Reine,
Seine.
683. Georges TRUFFAUT. Etablissements et laboratoires. go bis, Avenue de
Paris. Versailles,
England.

7zof. . V. Bar. Rothamsted Experimental Station. Harpenden , Herts
G8y. H. CravE. 9. Cavendish Avenne. Cambridge.
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675. J. H. HOMPHREYS. Lecturer in Agricultural Science at the Ilysiasi Farm
Institute. Putkin (North Wales).

6go. Dr. E. McKENZIE TAVLOR. 157, Hills Road, Cambridge.

704. Alex M. SamrrH, 13, Viewforth Gardens. Edinburgh.

India.

4o05. Prof. N. GANGULEE, Khaira Professor of Agriculture. The University
Calcutta, Bengal
392. Dr. A, N. Port. Punjab Irrigation Resarch Laboratory. l,ahore,

Canada,

674. Prof. D. G. LamD. University of PBritish Columbia. Vancouver.

South Africa.

755, Dr. M. J. Vax DER SPUy " Ons Rust "' Mostert’s Drift. Stellenbosch.

Hungary.

742. Zentralbibliothek der kénigl. ung. Hochschule fiir Berg- und Forstinge-
nieure in Sopron.

68z, Ing. Dr. ZoLTAx voN KuNrEY. Gutsbesitzer. Ference Jozsef rakpart, 16,
Budapest IV.

Tialy.

350. Ing. Francesco BILBAO YV SEVILLA. Délégué de I'Espagne dans I'Institut
Intern. d'Agriculture. Villa Umberto I. Roma (10).

Japan.

7o5. Prof. Dr. H. Asd. Agricultural Chemical Laboratory. Komaba,
{Tokyo).

G676. Yutaka Kasmosmrra, The Imperial Agricultural Experiment Station.
Nishigahara (near Tokyo).

714. Prof. Icamro OBHGA, Prof. of Ecology. Educational Institute, Dairen,
Manchuria.

736. SHIGERU OsvGI, Prof. of Soil-Department of Agriculture. Kyoto Imperial
University. Kyoto.

675. Gentaro VAMANARKA. The Imperial Apgricultural Experiment Station,
Nishingahara (near Tokyo).

Latvia. ,

740. Ing. Chem. Karl BAMBERG. Assistent an dem Laboratorinm fiir Boden-
kunde und Agrikulturchemie der landwirtschaftlichen Fakultat der lett-
landischen Universitdt. Kronvalda buly., No. 1. Riga.

734. Direktor W. DucMAN. Eulturfechnische Schule. Jacobsstrasse, ro-12,
Riga.

S W S —
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739. Ing. Techn, Karl Krusmin. Assistent an dem Laboratorium fiir Bodenkunde
und Agrikulturchemie der landwirtschaftlichen Fakultiat der lettlandischen
Universitit Kronvalda bulv, n. 1. Riga.

738. Ing. Techn, Peter KuriTax, Dozent fiir Bodenkunde und Agriknlturche-
mie der landwirtschaftlichen Fakultat der lettlindischen Universitit
Kronvalda bulv. n. 1. Riga.

Norway.

609, Byrasjef N. Krospy., Oplysningskontoret. Landbruksdepartementet.
Oslo.

qo0, Prof. J. LENDE. Njax, Landbruksheiskojen. As.

607. H. Rosewpanr. Konservator. Universitetets mineralogisk-geologiske
musenm. Teien. Oslo.

698. Prof. Dr. W. WERENSEIOLD, Universitetets geografiske institutt. Oslo .

Haolland,

425. Laboratorium voor delfestofkunde der Technische Hoogeschool : Direc-
teur : Prof. Ing. J. A. GRUTTERINE. Delft.

713. Prof. J. H. AsErsoN. Wageningen,

giz. Dr. C. W. G. HerrERScHI], Scheikundige aan de tweede afdeeling van het
Rijkslandbouwproeistation. Prof. H. C. van Hallstraat. Groningen.

Dugich Indies.

7o1. Dr. C. H, O00sTINGH, Agrogeolog aan det Deli-Proefstation. Medan
(Deli}. 5. 0. K,

Rowmania.

231, L'Académie d'Agriculture. Cluj. :
730. Prof. Dr. M, CmRrITESCU-ARVA. Professeur d'Agrologie et Directeur de
I'Académie d'Agriculture. Cluj.

Russia.

700, Forschungskathedre am Landwirtschaftlichen Institut, Vorstand: Prof.
A, H. Soxorowsgy. Charkoff.

606. Prof, E. BoBgo. Landwirtschaftliches Institut. Omsk.

6g3. Prof. F. I. LEWTSCHENEO. Politechnisches Institut. Kieff.

695. Prof. G. Macmow. Lermon owsky str. 26. Wg. 5. Charkoff.

69z. M. G. PEREsEorowW. Akkawaksche Versuchstation. Postkiste, 101.
Tashkent.

694. Prof. Dr. WiLensEY. Tschaikowskystrasse, 14. Wg. 8. Charkoff.

691, Prof. M. WoskressENsEy, Polytechnisches Institut, Laboratorium fiir
Bodenkunde, Nowotscherkask.

Sweden.

741. Prof. Dr. Daniel FEHER. Biclogische Station. Hallands Vaderd
(via Land-Forekow).
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Sunlzerland.

6z8. Hans BurGER, Assistent der forstlichen Versuchsanstalt, [Ztiricl'-
(Fluntern).

go7. Dipl. Koltur-Ingenieur SCHILDENECHT, Assistent der Eidgenbssischen
Technischen Hochschule., Turnerstrasse, 21. Ziirich (6).

728. Dr. Paul Tvorma. Landwirtschaftliches Institut der Eidgenossischen
Technischen Hochschule, Universitftsstrisse, 2. Ziirich,.

Crechoslovahia,

688. 1" Académie Tschécoslovaque d' Agriculture. Jungmannova tr. 18,
Praha II.

677, Statnl vyzkumna stanice zemédelska (Staatliche Landw. Versuchsstation)
Opavé.

Correction in list of Members,
Germmany.

Bibliothek des Deutschen Kalisyndikates, G. m. b. H. Dessanerstrasse 28-29.
Berlin 5 W., omil.

Geologisch-paleontologisches Institut der Universitiat. Talstrasse 35 IL Leip-
zig.

Landwirtschaftliche Hochschule. Bonn-Poppelsdorif, omil, sz Bi-
bliothek

Stekstoffsyndikat G, m. b. H. Neustadtische EKirstrasse, 0. Berlin, M. W. 7.

Dr. Kurt voN BueErow. Invalidensirasse 44, Berlin ([N® 4).

Dr. G. GoERZ. Jagowstrasse 19, Berlin-Griinewald.

Prof. Dr. HarrAssowirz, Ludwigstrasse, 23. Giessen.

Prof. Dr. G. Erauss, Prof. fiir Bodenkunde und Standortslehre an der Forst-
lichen Hochschule und Versuchsanstalt. Tharandt (bel Dresden).

Prof. Dr. E. ErilGER. Hannover, dead.

Prof. Dr. F. MiTSCHERLICH. Tragheimer Kirchenstrasse, 74. KGnigsberg
L Pr. .

Dr. B. NELEENBRECHER, Studienrat. Beimannstrasse 16 II. Salzwedel
(Altmark).

Prof. Dr. E, BAMANN, Miinchen, dead.

Dr. VacErer. Landwirtsch. Kammer, Beethovenstr, 24-26. Kénigsberg
i Pr.

Dr. Hans WiEsMAXN, Landwirtschaftliche Versuchstation. Rostck i, M.

Prof. Dr. Ing. F. ZUNKER, Direktor des Kulturtekhnischen Institutes, Hansa-
strasse 25, Breslaun 16.

Anstric,

Prof. Dr. J. Stidy, Technische Hochschule, Karlsplatz. Wien IV.

——
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Cuba.

P, L. Axperson, Cuban Sugar Club, Apartado, 1973. Habana.
J. R. ZEry. Finca  El Conde ", The Hershey Corporation. 5t. Antonio
de Rio Blanco. Prov. Habana,.

Denmark.

Afdelingen for Landbrugets Plantedyrkning. Den Kgl. Vet.-og Landbohjos-
kole. Director : Prof. K, A. BONDORFF og Prof. E. LINDEARD, Rolighedsven
23. Kebenhavn (V).

Den KEgl. Veterinaer-og Landbohjoskoles plantefysiologiske Laboratorium,
Director Prof. Dr. Fr. WEIS. Rolighedsvej z3. KEobenhavn (V).

Statens Planteavls-Laboratorium. Director: Dr. H. R. CHRISTENSERK.
Lyngby.

Statens Plantepatologiske Forseg. Director : E. GRaM. Lyngby.

Prof Dr. K. RoERDAM. Landbohejskolen. Bulowsvej 13. Kobenhavn (V).

Egypt.

A, 'W. Fapmy, Chicf of the Spraying Section, Entomological Section, Savoy
House. Cairo.

Stain.
Ing, Fr. BiLBAO y SEVILLA. Roma ; see Iialy.

Umnifed States.

Library of the Los Bafios College. P. O, Los Baiios. Philippines.

Soil Improvement Committee of the National Fertilizer Association. Wash-
ington, omil

H. B. BAYLOR, Sales Manager. P. O. Box 1725. Atlanta, Georgia

C. P. BLACKWELL. 804, Commercial Bank Building. Shreveport, Loni-
Slana.

B. E. BrowN. Soil Fertility Investigations. Burean of Plant Industry. United
States Department of Agriculture. Washington D. C

Guy W. Coxrev. Department of Agronomy. Ohio Agrienltural Experiment
Staton. Wooster, Ohio.

B. J. DE Loacu, Armour Fertilizer Works, 111, West Jackson Boulevard,
Chicago, Illinpis.

E. J. GravL. University of Wisconsin. Department of Soils. Madison,
Wisconsin,

J. N. HARPER. go5 Hurt Building. Atlanta, Georgia.

F. A. Haves. Conservation and Survey Division. University of Nebraska, L in-
coln, Nebraska.

W. E. HEARN. Burean of Scils. United States Department of Agriculture.
Washington, D. C.

J. 5. JonEs. Oregon Experiment Station. Corvallis, Oregon.

P. D. KARUNAKAR, omil. 2
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Macy H. LarHAM, Assoclate sofl technologist. P. 0. Box 54. Berkeley,
California.

Liswoob L. LEE, Experiment Station. New Brunswick, New Jersev.

HexrY E. LEFEVRE. French FPotash Society, gos Hurt Building. Atlanta,
Georgia,

C, H. MacDoOWELL. Armour Fertilizer Works, 111 West Jackson Bonlevard.
Chicago, Illinois,

E. C. SHOREY. Burean of Plant Industry. United States Department of Agri-
culture. Washington, D. C

DoroTHY SILBERT Plainfield, omit.

A. M. SaorH. P. O, Box 1348. Atlanta, Georgia,

RopERT MFLIN SNYDER, College of Agriculture, Division of Veterinary Science.
East Lansing, Michigan.

C, H. SrurwAY. College of Agriculture, East Lansing, Michigan,

5. A, WaksMaN, Experiment Station. New Brunswick. New Jersey,

C. A. WHITTLE. 710 Wynne Claughton Building. Atlanta, Georgia.

France.
Ing. Charles GrANVIGNE, Ingénienr agronome, Directenr de la Station agrono-
migue régionale de Dyon. 14, Avenue Victor Hugo. D yon (Cite-d'Or).
England.

W. E. DE B. DiamowD. School of Agriculture. Cambridge.
Prof. N. GANGULEE, formerly resident in Harpenden; see I'ndia.
Dr, A. N. Pogl, fermerly residentin Harpenden ; see fndia.

Ausivalia.

H. W. Krrr. Bureau of Sugar Experiment Station, Agriculiural Department
Brisbane. Queensland,

Hungary.

Prof. Dr. Robert BALLENEGGER ; see [Tnifed Stafes.
Ing. Emil ScHERF, omif, see Swilzerland
Anton VITAL, Budapest, omil

Ttaly.

Prof. Domenico Pixoraxi, Direttore della Cattedra Ambulante di Agricoltura,
Macerata.

Japan,

Dr. Masasm Apacur. College of Agriculture. Hokkaido Imperial University.
Sapporo. :

Siro Hopisg., The Kagoshima Imperial College of agrienlture and Forestry.
Kagoshima,

Dr. Agr. ADACHT MasSASHI, omif ; vead : Dr. MASASHI ADACHI.

B e I
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Lalvia.
Frinlein Dr. 1. FREV. Ritterstrasse, 53. W. 6. Riga.

Lithuania,

CGeologijos Kabinetas. Lietuvos Universitetas. Kaunas,

Novway,

Bibliothek der Landwirtschaftlichen Hochschule, sl. pr. Os=slo As, omir,

Det Kongelige Fredriks Universitet Museum. Adresse : Universitetets Kasserer,
Oslo, omit.

Dir. TorBJERN GAARDER. Laboratorinm Vorsteher, Biokemisk Laboratorium.
Bergens Museum. Bergen,

Prof. Dr. OrAr HoLTENDAHL, Universitetets geologiske-paleontologiske insti-
tut. Teien. Oslo.

Docent A. E. TRAAEN. Det Mikrobiologiske Laboratorinm, Norges Land-
brukshejskole. A s.

Prof. Dr. J. H. L. VooT. Norges tekniske hejskoles geologiske institnt. Trond-
jem. /

Palestine.

Dr. F. MENTCHIEOVSEY, Agricultural Experiment Station. Tel Awviv,

Holland

Directie van het Landbouwkundig burean van het Kali-Syndikat. (den Herr
H. LInpEMAN) Heerengracht, 342, Postbus 147. Amaterdam.

Dutch Indies.

Gouvernements Kinaproefstation, Tjinjiroean, Pengalengan bij Ban-
doeng, Java.

Proefstation Besoeki, Directeur: Mag. Sc. J. J. 5. Gavprur, Besoeki,

ava,

Prnc:t!statiau voor de Javasuikerindustric. Pasoeroean, Java.

Redactie van de Indische Culturen. Soerabaja, Java.

Rubberproeistation West-Java. Directeur Dr, 0. DEVRIES. Buitenzorg,
Java.

Mevr. N. BEUMEE. Nienwland. Buitenzorg, Java.

P. W. HourMax. Chef proeftuinen der Handelsvereeniging Amsterdam Paree
(Karang Dincjo), Paree, Java,

Dr. M. G. J. M. KerBoscH. Gouv. Kinaproefstation Tjinjircean. Penga -
lengan bij Bandoeng, Java,

Dr. V. J. KoFINGSBERGER. Cheribon, Java.

Poland.

Landwirtschaftliche Versuchsanstalt Post Lomza skr. 32. Kisielnica.
Dir. Benjamin CYBULSKI, Directeur du Foyer de la Culture Agricole et du Champ
d'expériences, Kielce . Poste Skalbmierz. Sielec.

bk
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Dr. Slaw MIKLASZEWSKL Rue Szopena 6. Varsovie,

Prof. Dr. Zygmunt STARZVNSEL Krak 6w, dead.

Prof. Jean DE WLoDEE, U. J. Aleja Mickiewicza 17. Krakow.

Prof. Dr. Jan Zorzmvsgr Institut der Agriknlturchemie und Bodenkunde.
Dublany bei Lwow,

Portugal.
3* Secciio da Estacdo Agraria Nacional. Lisboa. Belem,

Howmania.

Institotul Geologic al Rominiel, Soseauna Kiseleff 2. Bucuresti.

Dr. P. ExcouLEscou. Géologne chef 4 I'Institut Géologique de Roumanie.
Soseaua Ardealulni (Kiseleff) 2. Bucuresti.

Dr, Stefan EErEEES, Chemiker in der Zuckerfabrik, Romania Mare, Fabrica
de Zahar, Marosvasarheli, 2. Ta rgu-Mures,

Dr. Teodor SamEr. Chimiste-chef 4 1'Institut Géologique de Roumanie, Sec-
tion Agrogéologique. Soseana Ardealului (Kiseleff) 2. Buncuresti.

Serlria.

Prof. Dr. Ing. Adolf SETWERTH. Vorstand des Bodekundlichen Institutes der
Universitdit Mazuranic. Pl. 24, Zagreb.

Riussia,

Imstitut Selskohosiajstwennyeh Melioratzyi, Selsko-Hosiajstwennaja Academia
Direktor : Prof. Kostiagow'y, Petrowsko-Rasumowskoje. Moskau .

Prof. J. N. AranasmEr¥. Landwirtschaftliches Institut. Gorky, Weissrussland,

Prof. W, EassaTemy, Iwanowo-Wosnessensk Polit. Institut. Minsk .

H. K. NEcopNoFp. Landwirtschaftliche - Versuchstation., La Caisse pmtale
No. 16, Taschkent, Ustekistan-Turckestan,

W. W. Nicgrrmy. Ural landwirtschaftliche Versuchstation, Perm.

N. A. PorFrieErF. Novo Komissariatskaja, 4. 5. Kazan,

M. N, SAVIZEFF. Universitit, Institut der Landwirtschaft. Mochowarva 1.
Moskan. -

A. A, Sgorzow. Institut der Bodenkunde und Geobotanik. Obuchowsky 4.
Tashkent.

Prof. A. N. SoRoLOWSEY. Vorstand des Forschungskatheders am Landwirt-
schaftlichen Institut. Charkoff.

FProf. A. F. TuELIN. Staatsuniversitit, Agrofakultit. Perm.

P. D. WARLIGIN. Grosser Tolmatschewsky perenlok, 18, w. 9. Mosk au

M. A, WmorEUROEF, Sibirien-Landwirtschaftliche Akademie. Oms k .

N. M. Zarrzerr. Moskau . omit ; read : M. N. SAVIZEFF.

Sweden.

Skogsbiblioteket. Experimentalfaltet.
Egl. Lantbruksakademien. Stockholm.

i
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Lic. fil. GUNNAR ASSARSSON. Sveriges geologiska undersikning. Stock -
holm so.

Prof. HELGE G. BAckLUND. Mineralogisches und Geologisches Institut der Uni-
versitit. Upsala.,

Lic. fil. GuxsarR ERSTROEM. Sveriges geologiska undersékning. Sto -
ckholm. so.

Gu¥NaArR GIOEBEL, c-0 Dr. C, BARTHEL. Experimentalfaltet.

Prof. Dr, fil. Henrik HESSEIMAN, Djursholm.

Prof. SVEN ODEX. Experimentalfdltet.

Dr. fil. Hugo Osvarp. Docent. Svenska Mosskulturfdreningen. [ 6nképing

Dr. G. TorsTENssoN. Haga Gard. Knifsta.

Crechoslovakia,

Bureau pédologique du Conseil d'Agricnlture. Directenr: Dr. R. Jawora
Jungmannova 32. Praha.

Zemedels'sko-technicky referdt expozitiiry ministerstva zemedel'stva. Stefa-
novicova ul. 1. Bratislava.

Institut de I'Etat pour les recherches agronomiques. MatiiSkova 934. Bra-
tislava.

Pedologische Abteilung des technischen Bureans des Landeskulturrates fiir
Bohmen. Praha, omif, see Burean Pédologique du Conseil d'Agri-
culture.

R. N. Dr. F. UrricH, Assistent EKarlovy University, Albertov 6. Praha VI.

Ing. J. VarLicEg, Inspecteur de I'Institut biochimigue. Kvetna 19. Brno.




