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

https://doi.org/10.23637/ERADOC-1-65 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 1931
Full Table of Content

The Soil

Rothamsted Research

Rothamsted Research (1932) The Soil ; Report For 1931, pp 77 - 80 - DOI:
https://doi.org/10.23637/ERADOC-1-65

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/65
http://www.era.rothamsted.ac.uk/eradoc/book/65
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-1-65 pp 2

71

THE SOIL

(Chemical and Physical Departments)

(a) Sorr Cre ssrnrcetrol
XXVI (a). E. .I. RussELL. " Pinciflks antl Metkods oJ Soil

Utilisation uith lll*stratiotts Jrom lhe Btitish Empile."
Proceedings of Second Intemational SoiI Cougress, Russia,
1930.

XXVI (e). E. J. RussELL. " The Soil Resources oJ the Emfite."
Proceedings of a ConJerence on Soil Science Problems held
at the Rothamsted Experimetrtal Station, September
I6th-l8th, f930. Imperial Bureau of Soil Science
Technical Communication No. 17, 1931, pp. 23-28.

These two papers contain accounts of the methods by which the
sofu of the most important types in the Empire have been brought
into culti tion and in many instances made to ilcrease in produc-
tiveness.

A survey of the soil resources oI ttre Empire is urgently needed in
view oI the important social aud economic problems involved in
further development and land setflement. Much progress has been
made in mapping the soils of Australia, and material is b€ing assembled
in other parts of the Empire on which a Feliminary suwey could
be based.

XXVII. E. M. Cnowrsrn. " Soils ad Climal4." Ministry of
Agriculture, Report on Agricultural Meteorological Con-
ference, 1931, pp. 5-ll.

Earlier work (c/. Report 1930, XXXI, p. 82) is briefly reviewed
and supplemented by an analysis oI tle distribution o{ soil typesin
European U.S.S.R. in relation to climatic Iactors as measured by the
meal armual rainfall and temperature. It was found that for points
distributed at distances of about 70 miles over the area betweeu
65" N. and 45'N. and 28'E. and 58" E. the soil tyPe, as shown on
Prassolov's map on the scale of I to 2,500,000, the values for an
arbitrary index of climate (R-30 crns. + T + 4' C) fell within the
followhg limits for 290 out of 318 points: Brown soils ard alkali
soils, negative; chestnut soils,0 to 0.6; southern Chemozem, 0.6 to
1.0 ; oriiinary Chemozen, 0.75 to 2.0; thick and Azov Chemozems,
1.0 to 3.0; degraded and leached Chernozems, 2.0 to 4.0; strongly
degraded soils (secondarily podsolised), 2.0 to 4.0; podsolised, peaty
podsolised, gley podsotised and bog soils, greater than 3.0. For the
areas covered by seven of these soiltypes therewere significant regres-
sions of rainfa-ll on temperature. The degraded Chernozems and the
secondadly podsolised soils lell into the same clinatic band and the
distinction between these soils mav therefore depend on the hterval
since the forest invaded the steppe. The graphs illustrating the above
groupings and the form of the empirical relationship chosen show
quite clearly that Lang's " Regenfaltor " (R+T) fails completely
tb goup climates in accordance with soils. The lactor (3 cms. per 'C)
used to separate highly leached soils from all others a€re€s closely
with that derived from American and other data in the earlier paper.
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(D) Mechanical Analysis
XXVIII. ERrK TRoELL. " Thz Use oJ Sodium Hypobromitc lor

ItE Oridation of Otgatb lllaia bt lhz lle a cal Atalysis
of Sqils." Journal of Agricultural Science, 1931, Vol. XXI,
pp.47G483.

Fresbly prepared solutions of sodium hy'pobromite may be used
with advantate instead of boiling hy<hogen preroxide in mechanical
analysis by the pipette method. Soils containing manganese dioxide
or large amounts of organic matter may be treated rapidly ; changes
io the clay are minimised; the reaEents are cheaper and more stable,
and the method allows further simplificatious in technique.

(c) Prrsrcer ho?ERTrEs

XXIX. R. K. ScEoFTELD AND G. W. Scorr BLATR. " firz
InJluewe of the Plorirnitt of a Solid Wall on lha Consister.ct
of Viscous atd, Plastic Materiols. III." Joumal of
Physical Chemistry, 1931, Yol. XXXV, pp. 1212-1215.

In earlier work evidence was obtained that when clay pastes are
lorced through narrow tubes, the consistencv of the material near the
wall differs from that of the bulk oI the material. A corstruction was
developed for obtaining plastic constants referring to the paste in
ttre central part of the tube, by assuming that the modified Iayer was
of small thickness compared with the tube radius. A simpler and
more complete treatment is now given which indicates that alttrough
tbe thiclness of the modified layer ma5'be appreciable, the original
construction proposed stilJ gives a close approximation to the true
values oI ttre material in bu&. The treatment has now been carried
up to the limit of the present accuracy of the experimental methods.

XXX. R. K. ScHorrxLD AND G. W. Sco"rr BL?JR. " Delth
ad Rigidiry of Sedinal in Fhqutalntl Clay Sus|entiols."
Transactions of the Faraday Society, 1931. Vol. XXVII,
pp. 629432.

An extension of experimental work on the phenomena of rigidity
in weak clay suspensions, (S€hofield and Keen, ' Nature,'1929, 123,
492) with reference to the rigidity and volume oI the s€diment.

The strength of the rigid stmcture depends on the exchangeable
ions and the added salt, but the relationship is not at present under-
stood. The volume of the sediment after flocculation of the clav
witl varying quantities of difterent ions seemed to depend only o;
the nature and concentration of the clay, suggesting that the measure-
ment might be of use in soil investigations.

XXXI. AsHUrosH SEN AND C. H- WRrcHr. " The Electrical
Corductittily of Aqueous Soil SusPensions as a Meastte of
Sail Ferti.ligr." Journal of Agricultural Science, 1931, Vol.
XXI, pp. l-13.

The increase, on standing, in the electrical conductivity of an
aqueous extract of soi.l over its initial value serves as a qualitative
mqrsnre of soil ferti.lity (Atkins. Joumal of Agricultural Science,
l9A, 14, 198). Measuements rrere therefore made on old soil
samples from the Rothamsted classical plots which have been talien
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and carefullv presewed in *r"u'Jo,r* at intervals since t}re early
davs of the iieid experiments. The increase in conductivity is highly

"orrelat"d 
with the recorded crop yield of the season in which the

Eiven soil samole was taken. fh; correlation is shown to be an
ixpression of tire progressive decline in the fertitity of the soil over
the period of the experiment.

XXXII. AsEUTosH SEN. " The Measwemctt of Ebclrical
Cottduel.itrity of Aqueous SoiL S*spe*siott and. ils Usc in
Soil Fariiry'Studiel" Joumar irf Agricultural Science,
1932, Vol. XXII, pp. 212-294,.

The effects oI season, cropping, manuring, and cultivation--on the
chanse h the electrical conduitirity of aqueous extracts of soil, were

studiid, in view of the possible use of this heasurement as an index of
soil fertility.

There G practically no change in the measurements for unmanured
olots of low vield.' Ttre addition of easily decomposible organic material causes, in
geoeral, a marked increase in the measurement.- Continued fallowing has little effect.

For soil under perianent grass there are marked seasonal varia-
tions, and where compa.risons-are being made the soil samples thoyl<l
be tiken at the sami season and under comparable meteorological
cmditions, while for arable soils the most suitable time is after the
soil is prepared for the crop, but before manures are sown.

(d) PHYSICAL CmursrnY
XXXIII. J. K. BASU. " Studies on Soil Rencriott VII. An

Ehcrl;diahsis Abbaralus tot thc Delcrmiraliot oJ Reflue-
abtz Boses-i;. Sqiii." -Jouina of egricultural Science, 1931,

Vol. XXI, W. 48+452.

A six-unit apparatus of two compartment cells is described and
it is shown that ilie technique may be modified to exclude the. katiors
from soluble salts from ,iither 

-ttre total bases as determined by
direct titrations of the dialysate or from the individual bases as

determined by analysis.

XXXIV. E. M. CRowTHER eNo -J. K. Bl.su. " Studics on Soil
Readion V I I I . The l$lucnee oJ Fotilisers atd Ltry ot the

Rebtnceabk Bascs of a L;*a ecA Soil aJtcr Fifty Ycarc of
Cchtinuots CtolPi;E uiti Barky and Wheal." lovnal of
Agricultural Science, 1931, Vol. XXI, pp.689-7f5.

At the completion of a 5Gyear cycle oI continuous-cropping with
both wheat and barley on a lilht sandy soil at tbe Woburn Experi-
mental Station, soil samples from all oI the plots were analysed for
reolaceable bases.' The soi.t had litfle or no calcium carbonate originaUy and com-
oarison with earlv soil samples showed that the unmarured plots
iost aUout half of iheir replaieabte calcium in the 50 years. -The loss
of calcium was much greiter on plots with ammonium sulfhate-and
the croD6 failed compietelv in about 20 years. Plots with sodium
nitrate Lr larmyard manuri retained consiiterably more calcium than
the uDmanured plots.
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The effect oI superphosphate was so slight
purposes it may be regarded as without effect
bes€s.

that for practical
on the replaceable

The linal replaceable calcium was reduced at the rate of 0.8 mol.
CaO per mol. of ammonium sulphate added throughout the experi-
ment, and increased at the rate of 0.6 mol. Ior the equivaleat amount
of sodium nitrate. The relatively low value foi the ammonium
sulphate effect is due to the low base content of the very a.cid soils
and the low calcium bicarbonate content of the water. io increase
tle replaceable calcium of the ammonium sulphate plots to that of
the sodium nitrate plots required 2.8 mol.-of CtO per mol. of
ammonium sulphate when the lime was applied at intervals oI about
l0 years. A rule is proposed for calcuiating the effects of various
nitrorynous fertilisers oD the lime content of the soil.

Most of ttre added lime was recovered many years later when the
ori6inal lime content was low, but added lime was rapidly lost by
leaching from soils of relatively high replaceable calcium content. '

A uew mettrod was devised determinins the " desree of unsatura-
tion " or " exchangeable hydrogen " of s<jits. A mjiture of soil and
calcium carbonate is extracted with .lf.NaCl, and the difference
between the calcium and the bicarbonate contents of the extract is
taken as a measure of the replaceable calcium and hydrogen.

(r) ORGANTc Crreursrny
XXXV. M. M. S. Du Totr exo H. J. PAGE. " Studies o* thz

Cerbot atd Niboger Cydcs in the Soil. IV. Nalural and,

4rtiliejal Humic Acids." Joumal of Agricultural Science,
1932, Yol. XXII, pp. ll5-128.

The preparation of natural humic acids from soil, Deat (DoDD-
lerite) and " Adco," and of artificial " humic " acids from sircr6se,
celll'lose, dexEose and glycine (Maillard), hydroquinone and lignin,
and therr punlrcatlon are described.

Their elementary compositions and their behaviours under
conductimetric titration urith ammonia have been studied. The
artificial poducts from sucrose and furfural did not behave as acids
but all the natural products, and the artificial products from cellulose,
hydloquinone aad lignin possessed the properties of colloidal acids.

Preliminary investigations into the " iumification " of furlural
and a,-hydrox5rmethyl furfural, and into the interaction of dextrose
with amino bodies, are described.

SOIL ORGANISI\IS
(Bacteriologicat, Fermentation, General Microbiological, and

Mycological Deparhnents)

(a) BACTERTA

XXXVI. H. L. JrNsEN. " / Coflbarisot of Tuo Agar Media lor
C ounting Soil Mino-otganisms." Joirmal of-Agricultural
Science, lg3l, Vol. XXI, pp. 832-848.

A statistical test was made of the variation between bacterial
and actiaomycete colony numbers on parallel plates on dextrose-
casein agar, the medium used for the counts involved in the author's
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