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THE SOIL

(Chemical and Physical Departments )

(c) General

XXXI. E. M. Cnowrnrn. " The Relationship of Climatic
ard Geological Foctn/s to the Cotttposition of Soil Cla1,
and the Distribuliott of Soil Tfics." Proceediags oI the
Royal Society (B), 1930. Vol. CVII, pp. l-30.

An attempt has been made to selErate the effects on soil forma-
tion oI quantitative climatic factors (mean annual rainJall and
temp€ratue) and a qualitative geological grouping by the examin-
ation of American data for the composition of coiloidal clay, using
a statistical method which is capable of application to otlier geo-
graphical and ecological problems. Earliei contradictory state-
ments on the relation of temperature to the composition of the clay
fraction are shopn to depend on a failure to recognise the positive
correlntion of rainfall and tempe.ature over the greater part of
U.S.A. The ratio oI silica to alumina in the clay iraction is now
shown to be correlated negatively with rainfall and positivety witlr
temperature, and the relative eflects are such that foi similar pa.rent
materials constant SiO,/Al*O* ratios are found when an increase of
mean annual temperature of l'C is accompanied by an increase of
4 cms in annual rainfall. lt is suggested that tbis factor provides a
rough measure of the ioint action of ra.infall and temperature on
drainage and leaching in soils. The relative effects on clay of rainlall
and temperature on clay composition are dosely parallel to their
effects o-n the arnount of drainage in Rotharnsted lysimeter experi-
ment!, if the_-mean montl y values of the latter'be regarded as
samples of diJferent climates.

If the average rainfali and temperature factors are used to
calculate the contribution of soil clay in the representative and
essentially immature American soils studied bt Robinson and
Holmes, increasingly siliceous clays are obtained as the Darent
material changes through the series: hard rocks, alluvium- from
hard rocks, limestone, marine deposits, glacial and loessial deposits,
alluvium from loess. This is roughly according to the amoirnt of
reworking in water. Highly siliceous clays may be produced either
in arid dimates or from iepeatedly reworked maierial i" trumla
ones.

A statistical attempt has been made to deduce the relative
importance of rainfall and temperature irt soil {ormation from the
distribution of established soi-l types in U.S.A. Amone Marbut,s
Pedocals rainfall is the more i-po.t*t factor but imone his
Pedalfers temperature is more closely correlated with the disihbu-
tion oI soils.

The iron-aluminium ratio of the colloidal clay changes in char-
acteristic manner through the soil profile and ii appeirs that its
fuller examination may provide a more definite criferion for dis-
tinguishirg b€tween tlrp€s cf leached soils.
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(D) Mechanical Analysis
XXXII- B. A. KEEII AND R. K. Scuorrrro. " Formatiot o(

Sheamqs it Sedimcnlaliol." Nature, 1g30. Voi.
CXXVI, pp. 93-9a.

A discussion is given of the svstem proposed bv C. E. Marshdl
for mechanical analysis of clays riith tfre alt of a high-speed centri-
fuge. The method- consists &sentially in pouring "a tdin layer of
aqueous clay suspension on the top of a sugar solution.- The
streartrers which form when this system is left under tle influence
of gravity, are attributed to the formation of a clay laden layer of
sugar solution irnmediately below tbe aqueous lavir. This laver-
having a greater density ihan the solutibn below-, breaks up 

-and

streams downwards. The authors inquire whether this phenomenon
may not render invalid Marshall's calculation, in whi;h it is sup-
posed that the particles s€diment individually tbrough the sugar
solution.

(c) Physical Properties
XXXIII. B. A. KEEN " ' Sin.gh Value ' Soil Ploielties. A

Study of thc Sigtificaace ol Ceiafu So;l Con;t4nts. lV -
A Furtlwr Nole ot the Techttiquc oJ tfu ' Bot' Erbai-
ment." Jolurr,al ol Agricultural Science, lg30. Vol. XX,
414416.

Experiments on the effect of impacts on the amouut of precipi-
tated silica that can be packed into a Keen-Raczkowski box, luegest
that, like the weight per unit volune, the " swelling " is a funi[ion
of the degree of pa.cking to which the material is iubiected during
the filling of the box. Further, the fact tbat such inert material as
precipitated silica can show a " swelling " when saturated with
moisture, raises the question as to how far imbibitioual rnoisture is
concerned in the volume expansion of soil.

XXXIV. W. B. HdliES. " Studies irt th.c Phvsical Probcrties
oJ Sqil, V . Thc Hltstetesis EJlut it Ca{illa4t Prc$erlics,
atd the Mod* of Mtisture Dishibution assiiatcd, therc-uilh." Jownal of Agricultural Science, 1930. Vol.
XX, pp. 97-116.

A further study is made of water distribution in an ideal soil br.
mear:s of carefully piled bronze baus and parafin oil. A distinctioir
is drawn between the conditions of rising and falling " moisture."
For falling moisture the pressure deficiency, Ior which the meniscus
caD retreat into the intemal cellular structure, is in the neighbour-
hood of 12 T/r, while for rising moistue the liquid can retum whilst
still under a pressure deficiency of 6.9 T/r. An examination of
water equilibrium in " glistening dew," forms a link with the be-
haviour of soil, and the investigation illustrates the importance of
hvsteresis in capillary properties of soiJ.

XXXV. R. K. Scnorrrro AND G. W. Scorr Brern. " Tia
Influeaae of tha Prorirnit! oJ a Solid Wall on the Consis-
tuncy of Viscous anl Pl,astic Materials." Journal of
Physical Chemistry, 1930. Vol. XXXIV, pp. 248-262.

If, in considering ttre flow of a plastic material through a n:uro.w
tube, it be assumed tlat the velocity gradient at any point depends
only on the stress at that point, it necessarily followi ihat the hean
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velocity for a given stress at the wall of the tube should be direcfly
proportional to the radius of the tube. Although thict soil pastes
conform closely to this requirement, thinner pastes, whetler they
show rigidity or not, give marked discrepancies- These discrel>
ancies calr be accounted for by assuming that in the immediate
proxirnity of the wall a modification of the plastic properties occurs,
which imparts an additional velocity to the bulk of the material.
By first subtracting this velocity a viscosity constart is obtained,
independent of the dimensions of the tube.

XXXVI. G. W. Scorr Brern. " A Fu her Sludy oJ ttu
IrJluerce oJ the Proximity of a Solid. Wall on lhe Consis-
tency of Viscous and Plastic Materials." Journal of
Physical Chemistry, 1930. Vol. XXXIV, pp. 1606-1508.

In a previous paper (R. K. Schofield and G. W. Scott Blair) it
had been shown that in order to account for the flow properties of
clay pastes, au anomalous regioD must be postulated in the neigh-
bourhood of the wall of the tube ttrrough which the paste is caused
to stream. It was assumed that this layer was relatively thin, and
a single correction is made for its effect in the modified Poiseuille
Iormula. used. In this paper the modified la1,er G accorded a
separa.te term in the integration, assuming for it consistency con-
stants differing from those of the bulk of the material. The earlier
" correction " term is then expressible irr terms only of these con-
sistency constants (modified and normal) ; of the thickness oI the
modified layer; and of the radius of the tube.

(d) Soil Cultivation
XXXVII. B. A. Krrx AND rHE SrAFF oF rHE SoIL Pxysrcs

DEIARTMENT. " Studies in Soil Cultilqtion. V. Rotaty
C lth.)otion." Journal .of A6:-icultural Science, 1930-
Vol. XX, pp. 364389.

Experimeuts in rotary cultivation extending over four years
(192ef929) yielded the results that with spring-sown crops-
swedes and barley-rotary cultivation gives earlier and better
germination and better early growth. In every experiment, how-
ever, the final yield has either been no b€tter or else significantly
below that obtained lor the plots cultivated in the usual way.
Metmrological factors exercise a predominating influence-the
implement used being only secondary. Rotar_v cultivation appears
to be most ef{ective on an unkindly soil. Sieving measurements
show that it does not produce an appreciably finer tilth ttran the
usual imple ments, but leaves the soil initially in a much looser
condition.

(e) Physical Chemistry
XXXVIII. E. M. Cnowrrrrn 

^ND 
S. G. HErNrzE.

" Reborl of the Sqil Reaclioa Committce of lh. Inte/na]
tiolal SocieA of Soil Scietce. I. Resalf,s oJ Conlaralite
Iwesligatiotts on tlu Qahthyfuone Melhod. II. Cq-
dusions and Recommend,atiotts," SoiI Research, 1930.
Yol. II, pp. 2&139, l4l-152.

This is the report of a Committee set up at Budapest in 1929
as a result of criticism of the standard quinhydrone method for soil re-
action measurements made by S. G. Heintze and E. M- Crowther (Paper
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XVIII, Report, f929, p. 58) and others. Cornparative determina-
tions in seven laboratories confirmed the conclusions that in many
common soils the quinhydrone method may give quite eroneous
results, It was recommended that a raPid preliminary test of tbe
suitability of the soil for the quinhydrone technique should precede
all precise measurements. In a special section of Part I, E. M.
Crowther and S. G. Heintze bring forward additiond evidence that
the errors are due to the reduction of manganese dioxide to an
alkaline product.

(/) Soil Orgaric Matter

XXXIX. H. J. PAGE. " Studies on the Cafion aad Nibogen
Cycles in th. Soil. I. Idrod.ucta/y." Journal of Agri-
cultura.l Science, 1930. Vol. XX, pP.455459.

The term " humic matter " is defined as the dark coloured, high
molecular, colloidal organic matter which is a characteristic consti-
tuent of the soil, and " non-humic matter " iacludes colourless
chiefly soluble organic substances and undecomposed plant residues.

XL. C. W. D. ARNoLD exn H. J. P^cE. " Sludies on the
Cafion ald Nittogen CycJes in thc Soil. II. The Exrac'
tion oJ tht Otgittic i{aazr o! lhe Soil uith Alktl;."
Joumal of Agricultural Science, 1930. Vol. XX, pp.
4il477.

Although the total organic carbon in the soils of various.plots
oI the daisical permanenl experiments at Rothamsted receiving,
respectively, orginic, artificid and no manures, varied betveen 0.81
an,i Z.et ier cent, and in the subsoils between 0. and l.O4 per
cent oI thi oven drJr samples, there was a marked similarity be-
tween the properties of thiir orgaric matter, especially in its F-
haviour on eitraction with cot-d and hot dilute caustic code.
Colorimetric examinations of the extmcts indicate that the organic
carbon of the surface sofu is more deeply coloured than that of tle
correspondiag subsoils, that the organic carbon is most deePly
colourid in extracts from surface soils receiving anaual dressings
of dung, and tlat that from subsoils of Plots receiving no rnanure is
least coloured.

XLI. H. M. S. Du Torr rxo H. -I. Pecr. " Studies or the

Cafiot and Nibogen Cyles ir the Soil. III. The For'
,natiotu oJ N aturai Hu;ic M atkr." JowIr,?l of Agricul-
tural Science, 1930. Vol. XX, pp. 478-488.

I)ecomoosition exoeriments in which soil extracts and nutrietrt
salts were;dded to piint materials such as wbeat straw, clover hay,
maize cobs and phe sawdust, and to purilied Preparations of Plant
constituents, including liSnin, cellulose, xylan, xylose, -Potato starch,
dextrose and Drotein ii ttre form of commercial blood fibrin, ildicate
that the fomiation of humic matter is more closely related to the
change in litnin content oI the original material than to.the change
in content oi any other SrouPs of Plant constituents estimated.
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(g) Analytical
XLII. R. G. WennrN exn A. J. PucH. " The Cobrimebic

Delaaninafion oJ Plmslhoric Acid ir Hyd.rochlotic Acid
atd Cituic Acid Extrack oJ Soils-" Jorimal of Agricul-
tural Science, 1930. Vol. XX, pp. 532-OaO.

The existing macromethods for the determination of phosphoric
acid il soils are r:nsuitable for large numbers of analvses as the
time and labour involved are excessi-ve, especially for suih empirical
determinations as " Available Phosphoric Acid," by meaas oI
citric acid. Further in certain cases these methods 

-are 
not free

from serious errors. These disadvantages have prevented extensive
work on.soil phosphorus and attention has therifore been given to
the -application of colorimentric methods so that analyses -may be
made rapidly.

Accurate colorimetric determination of phosphoric acid in soil
extracts demands not only tbe absence of Iarge amounts of silica
and organic matter, and a controled acidity-for development of
colour, but also the absence of ferric iron. To satisfu these con-
ditions a method was devised in which the organii matter, in-
cluding citric acid, was oxidised by sodium permanlanate in hvdro-
chloric acid solution. Silica was only rcmoved fiom solutioir for
soils that contained less thaa .02 per cent P,O" soluble in hydro-
chloric acid. Ferric iron was precipitated liith potassium ierro-
cyanide, and the excess which would redissolve thi iron ard cause
interference during colour developmeDt, was removed by ensuring
the presence of sufficient malrganese. Finallv, the aciditv was
adjusted by utilising the blue to purple colour ihange of the-preci-
pitated ferrocyanide instead of an added indicator-. Two cblori-
metric methods, Deniges and Fiske-Subbarow. were aDDlied to
solutions prepared in this rvay, and good agreement was'6btained
wifh the gravimetric method. ID this method lengthy operations
such as q*ntitative filtration, evaporation and i$itio; o:f organic
matter were eliminated or reduced to a minimum.

Corection to abow Pa?er. On p. 539, l. 5, should read: .. Rinse
into 3 I litre graduated flask containing 500 cc. of l0 N sulphuric
acid."

THE SOIL POPI'LATION AND ITS BEIIAVIOUR
(Bacteriological and General Microbiological Departments)

XLIIL H. G. TnonNrot. " The ldluetce of the Hosl plait
in lrd.ucing Parasitisn ir Luc*ne ard Clooa Noduhs."
Proceedings of the Royal Society (B), 1930. Vol. CVI,
pp. llGr22.

The formation of fresh nodules upon inoculated luceme seedlings
placed in the dark soon ceases, and there is a cessation oI cell divisio'n
throughout '!e roo]. The bacteria become parasitic upon t}Ie host
tissues. In old aodules on luceme and clover Dla.nts sr;wins ir the
light, the bacteria. behave similar.ty. Bacteria frori tte "orieinat
infection thread invade the nodule tissue, causing it to disinteeiate.
It is suggested that la.ck of carbohydra.te is the basal factor in-bot}
couditions. When the air supply to lucerne seedlilgs growing in
agar is limited, the nodules do not function normally but-, carbdhv-
drate supply not being the Iimiting factor, the holt tissue is nirt
then injured.
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