
This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-66 pp 1

Thank  you  for  using  eradoc,  a  platform  to  publish  electronic  copies  of  the  Rothamsted
Documents. Your requested document has been scanned from original documents. If you find
this document is not readible, or you suspect there are some problems, please let us know and
we will correct that.

Report for 1934
Full Table of Content

The Soil

Rothamsted Research

Rothamsted Research (1935) The Soil ; Report For 1934, pp 100 - 103 - DOI:
https://doi.org/10.23637/ERADOC-1-66

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/66
http://www.era.rothamsted.ac.uk/eradoc/book/66
https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-66 pp 2

t00

THE SOIL.

(Department of PhYsics.)

(a) Sorr Cur,rrverror.

xxlrll. B. A. KEEN. " Tfu Fuietions oJ Mahanical Pouer in Soil
CuJtfualion." Journat of the Institute of Automobile
Engineers, 1934-5, Vol. XXIX, pp. 179-194.

This paper reviews the cultivation studies made at Rothamsted
and desciibed in previous Reports. It describes experiments in which
rotarv cultivation was compared with the traditional methods. The
irnmridiate effect of the implements on the soil was measured by
iakins blocks of soil immediatelv before and after cultivation, and

sievirig them on a set of sieves. 
-(See 

Paper No. XXIX, Report for
f933.;. 73.) It was shown that for spring cultiEtion, the extent ot

disiniqqrati6n produced is controlled far more by the character of ttre
precedi"ng wintir weather than by the implement. Rotary cultivation
hoes not-produce a much finer tilth than traditional imPlements, as

is freouentlv alleged, but a much looser one.
Eiperi.,ients 6n intensive surface cultivation between the rows of

root ciops such as kale and sugar beet, gave the unexpected result
that culiivation in excess of tbi mirimum necessary to keep down
weeds, not only gave no beqe{it, but actually reduced the yield. The
result was obtiin'ed both on a tight sandy soil and a heavy loa.m, but
it needs repetition in a variety oI seasons before a finalconclusion can

be given.

(D) Puvslcer PnoPrnrms.

xxlx. E. W. RussELL. " Thc Interulioa of Clay utith Waler anil
Orsarlic Liqaids as Measwed bl Sl*ilic Volumc Chang*

"nZ " 
n"iolio, lo lhe Phetortena oJ Crumb Formation in

Sols." Philosophica.l Transactions of the Royal Society of
I-ondon, A, l9g, Vol. CCXXXIII, pP. 36r-389.

Clav particles can form strong aggregates, or crunbs' wben dry,
onlv if-ttie clav particles are sufficiently small, if there are a suftcient
nuiber of srnail exchangeable ions on the clay, and if the clay has-f""" 

a.i"a t.orn a alsperiion medium whose molecules are polar and

suffcientlv small.
Indiviilual clav particles have an appreciable interaction with !h9

molecules of potai liquids ; they do not interact, or only sli8htty' with
non-Dolar liquids. On the hy'pothesis that no differential interaction
occuis betwien the exchangcable ions on the clay and a non-polar
t *rato.arUon. the magnesiuir ions on tht clay have about seven and
tf,e calcium ions about three more molecules of water of hydration
tllan the sodium or potassium ions. Independent evidence is given
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These results have been interpreted on the hypothesis that
cations can orientate polar molecules of tle dispersion iiquid around
them, and this power is proportional to theii surface'densitv of
charge. This power is also possessed bv the free nesative chare; on
the clay particle. When the dispersi6n liquid ha; nearlv ali been
removed the cations bind the negitive cbaries on two clai oarticles
together by mean-s of lridges of itrongly ori-entated molecirles of the
Porar osPersron ltquld.

xxx. E. W. RussELL and R. S. Gupr,r. ,,Onthe 
Measuremenl of

Imbibitional, Wakt." foumal of Agricultural Science, Ig#,
Vol. XXIV, pp. 3IFBr5.

. .Two meth_ods of determining the weight and one method of
determining the volume of watei imbibed-bv a soil have been dis-
cussed. The results of these methods have been shown to be con-
cordant by an independent method.

The tentative conclusion reached is that the weight of water a
soil ir-nbibes can be readily determined by Fisher,s ri'ethod or from
the Keen Raczkowski boi, but that the'volume of imbibed water
cannot yet be directly determined accurately.

xxxl. B. A. KEEN. " Phlsial Measu/erneds ol Soil ir Relation
lo Soil Type ann F-edi@." Second Conierence on Cotton
Growing Problems, Empire Cotton GrowiDg Corporation,
1934, pp.3tl-3I9.

This paper summarises a number of separate investieations at
Rothamsted which have one underlying principle in coirmon*to
ascertain what tlpes of physical measureirents on soil are most suitedto distinguish differences in the natural or inherent fertilitv of
different soils and, as a related investigation, to what extenf soil
types can also be distinguished by physical measurements. A wid.e
variety ofsoils was employed, for wiriih, as was expected, a numUei
of general correlations existed betqren the resilts oi different
methods. But, as would also be expected, the relationships become
more diffuse when an endeavour is made to distincuish on'e soil tvoe
from anot-her. It seems possible that, when two "diJferent measriie-
ments are plotted together, a soil type will be characterised bv an
area on the paper and not by a cun:e; one Dair of measuremerits_
the sticky poirt and exchanleable bases--sbbwed a general segrega-
tion of the soil t3rpes examinid into separate areas.

The assessment of inherent lertility by physical or physico.
chcmical tests is, natura.lly, a still more iliffiiuli froblem. fioi=rr"r,
in the case of a series of Malayan soils. where 'the vield oI rubbei
afforded some guide to the localworker in forming an-estimate of the
inhererrt soil fertility, it was found possible to d.iiferentiate between
good fertility soils and the remaind6r by measuring the ignition-loss
of the soil, and the ignition-loss per gram of clay- " "
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xxxll. J. U. ALBAREDA. " Caruclcrizqcidn de Suelos Trolicales y
Sub-Troficales mediante Determinaciones Fisicas y Fisi
coqulmicas-" (Tlu Chtrackrisatiott of Trofital and Sub-
Trolical Soils b1 Meats ol Physical atd Physico-Chemical
Delerrnilaiio*sl. Publicado en la Revista de la Academia
de Ciencias, de Madrid, 1934, Vol. XXXI, pp. 32G350 and
457-514.

An attempt is made to extend the method of " single-value "
determinations, introduced by Keen and Coutts, to the classification
of soils into their appropriate genetical ty'pe. A large number of
" single value " determinations was made on 125 soils Irom four
different soil t5pes. By takirg pairs or functions of tlese determiDa-
tions, and plotting the value of one member against t}tat oI the
other member of each pair for the soils, it is possible to pick out

(a) ttrose groups of determinations which are measuring approxi
mately the same fundamental property of the soil, so can give no
inlormation about di{ferences between one soil $pe and anotier ;

(D) those groups of determinations which are measuring soil
properties that are more or less characteristic of the soil in any one
soil t]?e, but which vary from one t1?e to another. While no pairs
of determinations that were found rigidly belonged to either of thes€
groups, several were found which nearly did, so that it is possible
to make a fair separation oI these soils into their four genetic tlrpes
by t}le method of " single value " determinations.

xxxrr. J. M. ALBAREDA. " Sobe la Ferlilidad. de Algu*os Suelas
Tro?ical.as." gh4 Feil;lir! of Rubber Soils). Publicado en
la Revista de la Academia de Ciencias, de Madrid, 1934,
Vol. XXXI, pp. 5l&519.

An attempt is made to extend the method of " single value "
determinations to ttre gradirg oI rubber soils into different fertility
groups. Two metho& have been found which are reasonably emcient
classifiers oI t}te soils into the two groups of gcod and poor rubber
soils, but there is as yet no method that can give a finer classification
tlan this simple dichotomy.

xxEv. R. K. Scsorrrro. " Soil Waler." Transactions of the
First Commission of the International Society of Soil
Science, 1934, pp. 185-191.

Soil acts as a rescrvoir of water which is available to plants.
Some of this water may be held bet$een the clcavage planes of the
clay minerals. The free energy of bindirg of the stored water can be
found Irom determinations of freezing point depression and equilitr..
rium humidity. The first determination covers the moisture range
for normal plant growth and indicates that the sharp decrease in
permeability with fallirg moisture is a dominating factor h wilting.
The moisture content at 50 per cent. humidity and the heat of
wetting are connected with base exchange, a cluster of water mole-
cules being held rather firmly to the active " spots " where base
exchange takes place. Base exchange capacity aad fineness of sub.
division laqgely influence the permeability of ttre compact masses in
the soil, while these and also the humus content mainly control their
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structure stability. The circumstance that water within the compact
lasses wil! not drain away and can only be removed by suctio; of
plants-on neighbouring drier soil, or by direct evaporation, has its
reflection in traditional agricultural prictices.

xxxv. G. W. Scorr Brern. " Delinition and Translatiott of
Rhcohgical Tetms used ir SqiL Physics." Transactions oi
the First C,ommission of the Inteirational Societv of Soil
Science, 1934, pp. 15$167.

Rheology is defined as the science of the flow of matter, and a
gret pany terms used in soil pbysics ttrerefore may be classed as" rheological terms."

The use of such terms in the intemational literature is subiect to
two t)pes of uncertainty: (a) uncertainty as to definition of ierms;
[r) uncertainty as to traDslation of terms. Wittr regard to (4), it is
desirable t}rat definitions should conform as far as frssible tb lxtaE
lished_ usage not only in Soil Scieace, but atso in'other fietds- and
should not conflict wit}r the traditional meaning of wor&. The'term
" plasticity " is discussed in this connection.' Altloueh (D) is a
separate problem, it is a closely allied one. As an ei'amil!. th"
translation of the English term " stickiness,, is discussed. 'It is recommended that a committee should investigate these
problems, and standardise usage as far as is possible.

MICROBIOLOGY.

(Departments of Bacteriology, and Fermentation.)

(a) Becrrnre.
xxxu. H. G- TnonxroN and P. H. H. Gnev. ,, The Numbers of

Bacterial Cel.ls itt FieA Sqils, ds Estirnqtad by the Ratio
Mahad." With aQpcndix by R. A. Flsnrn, F.R.-S. proceed-

ilC.s 9! _qhe Royal Socieiy of London, Series B, 1g34,
Vol. CXV, pp. 622- 3.

There are two serious difrculties in estimating the bacterial
numbers in a soil sample from the microscopic examin"ation o{ stiined
fikns of that soil. The firct is that of diterminirg with sufficient
accuracy the mass of soil in the film and the second that of estimatin!,
from rardom microscope fields the numbers of organisms i; ih"liffi
when these organisms are not distributed througliit at random.

A technique is here described in which these dificulties are
avoided, by determining, in random microscope fields from a parallel
series of stained filrns, the ratio between tie number of bacteria
and the number of indigo particles, of which a counted susDension
has previorsly been added to a given mass oI soil. The bicterial
numbers calculated lrom such ratios are, of course, ind.ependent of
the mass oI soil in the film.

It is found tlat the ratios obtained from parallel rnicroscooe
fields are distributed at random, although counfs of bacteria takin
by themselves from the same fields are much less uniform.

The accurary oI the method has txen tested in the Iollowing
experiments :
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