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III. THE SOIL.
(Chemical, Physical and Statistical Departments.)

(a) MECHANTCAL ANALYsts.

XXII. A Sub-Committee of the Agricultural Education
Association. " l.he l[echanical Analysis ol Soils t A
Report on the Present Position, and, Recomnendations
lot a N e,zo Ofi.cial trIethod,-" Journal of Agricultural
Science, 1926, Vol. XVI., pp. 123-114.

This paper condenses the results of over two years' investiga-
tions at a number of centres, including Bothamsted. 1'he rvork of
the Sub-Committee was co-ordinated fiom Rothamsted by Dr-
Keen- A thorouglr examination has been made of the function and
significance of mechanical analysis in the light of recent advances
in our knowledge of soil, and a comDrehensive trial has been
made of (a) a new method of dispersion, and (b) an improved
single sedimentation method of analysis. These new procedures
have been compared in detail with the original beaker method
adopted by the Association in 1906, anJ, on the recommendation
of the Committee, have been officially adopted in place of the
older method,

Treatment of the soil with 20 vol. hydrogen peroxide prior to
addition of hydrochloric acid is shown to efiect a much better
dispersion of the compound particles than that obtained with acid
alone. The efficiency is due to the action of the peroxide on the
cementing organic matter, some 80 per cent. of which is removed
as gas or rendered soluble. There is at the same time a small
chemical action largely confined to the finest mineral particles, a
loss of I per cent. to 2 per cent. being usually found.

The dispersed material was submitted to mechanical analysis
both by the old beaker method and the ne$. method, which depends
on taking samples with a pipette from the sedimenting column of
material at specified depths and times.

The complete set of tests iqvolved four series representing the
combination of the two methods of dispersion with the two
methods of analysis, and the full set s'as done on each of eight
carefully chosen typical soils.

A complete set of experiments was carried out at Rothamsted,
Leeds and Bangor, so that comparisons were available of the
same methods in the hands of several diferent workers. Thus verv
adequate data were obtained on lvhich to base the recommendatioir
of the new method, full details of which are given in paper No. C.

XXIII. J. R. H. Courrs and E. M. CRowrHER. " A Source
ol Errot ia the Mechanical Analysis ol Sed,iments by
Continuor.ts Weighing." Transactions of the Faraday
Society, 1925, Vol. XXI., pp. 374-380.

In the determination of the size distribution curves of suspen-
sions by the method of continuous weighing of tie sedimeot
accumulated on a balance pan hung near the base of a column of
suspension, all previous \e,orkers have tacitly assumed that the
course of the sedimentation is unafected by the presence of the
pan. This assumption has been examined experimentally and
found to be incorrect- The pan shields the liquid below it from
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the etrtry of particles from higher levels, whereas tlle liquid in
the ann;lar rigion between the pan and the waUs of the vessel

exoeriences no-such effect. Hence, the louer density of suspension

im'mediately below the pan after the sedimentatioo has.proceeded
io. " 

f"* irinutes, inevitably sets up a flow of liquid which -inter-
feres with the free vertical fall of the particles' With the large'
narrbw-rimmed pans hitherto uscd, the observed yields are apPre-
ciablv below the theoretical values. In cxtreme cases' with about
lcm.'betreen the pan and the base of the cylinder, th-e-observtd
vields mav be as low as 70 Der cent. of the theoretical yields' With
ih" pun ilo." to the base, the error is smaller, but there is a
.aoid chanee of vield with verv small changes in the position of
thl oan. ihe eitent of the d-isturbance varies with the size of
itre pa.ticle. and thus produces a distortion of the distribution
curl'e.

(b) PHrsrcAl PRoPERTIES.

XXI\I. B. A. Kcex. " 'Ihe Physicist in Agriculturc, uilh
sbcciol relercncc !o Soil Problems." Lecture to the
Ilstitute o'f Physics, November, 1925. From " Physics
in Industry," Vol. IV. (1C26).

A connected account of lhe properties of soil from the vier'
Doint of the ohvsicist, and based very largely on the work of the
'Soit Phvsics'fieoartment at Rothamsted. Among the subjects
dealt wiih are paiticle size and its measurementr the soil colloids,
th" -ect..,is.ri of water movement in soit, soit tilth and soil
cultivation.

XXV. B. A. Krew, E. M. CRorvrHER and J. R. H. Courrs'
"'l'he eztaporation ol l|/ater lrcm Soil. 111' . A.Ct-iticol
Stuily ol' the Teciniqte." Journal of Agricultural
Science, 1926, Vol. XVI, PP. i05-122.

Exoeriments on the evaporation of water from a soil paste

soread'io shallow pans, shoived that the drying proceeded very
iireqularly over thL soil mass. Considerable Poitio,ns became

alm-ost completely dry, whilst other Portions remained v-ery wet'
There was a roulh relationshiP between the form of the dry patch

and the shape o-the corresponding evaPoralion rate curves.'
An impiovement in technique was efiected by exposing the soil

in thin lavirs below glass platis. Under these conditions, repro-
ducible risults rvere"obtained. Soil and kaolin' but not sand,

gave considerable linear portions over the -region of decreasing
iate of evaooration. Tesls on soil exposed as central discs, or
oerioheral rings. and on partially covered full plates, shou€d thal,
Lwing to the 

-t],pe of air'cutrents set uP, the drying was largely
con6ned to the'outer edges during the early stages.

The establishment of a moisture gradient in this way was
subsequently opposed by the lateral movement of water by
capillarity.' Bv interoosing a barrier to the lateral spread of the air
currenis. the'rate -of evaporation was reduced to one-quarter arld
the resulting curves approximated to the liming case of slorv
evaporation, i.e., vapour pressure curves.

"Ihe evaporation of water is controlled by two grouPs of
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factors depending on (l) the soil-water relationships, and (2) the
environmental condilions. The latter group includes such factors
as diffusion of water vapour from the soil to the acid, and bulk air
movements set up by (a) the temperature gradient from bottom lo
top of the evaporating chamber, (b) the cooling of the soil by
evaporation, (c) ioevitable disturbance in the weighings, (d) the
lower density of moist air. Thus the environmental conditions
are very complex and liable to irregular chaDges from one experi-
ment to another'. Difierences in the rate curves for various
materials cannot, therefore, be attributed solely to the \r?ter
relationships of the material. Where the results are obtaioed bi
a carefully controlled and reproducible technique, certain com-
parisons can be made, but caution must be exercised at present
in associating precise physical explanations with the shape of
the complete rate curves.

XXVI. w,. B. HArNEs. " Studies in the Physicol Propeiies
ol Soils. II- A Note otu the Cohesion Det'elopeil. by
Capillaty Forces in an ld.eal Soil." Journal of Agricul-
tural Science, 1925, Vol. XV., pp. 529-535.

In this note an approximate calculation is made of the forces
due to surface tension of water-films distributed through an
" ideal " soil consisting of an assemblage of uoiform spheres in
regular packing. An expression is obtained for the value of the
cohesion or shrinkage pressure produced, which shov/s that,
although the cohesion rises toward zero moisture, it approaches
a fiDite limit, If moistures are expressed in percentage by weight
(as is usual in soil work), then rhe calculation is only valid below
moisture values of 3-8 per cent., according to closeness of
packing. For higher moistures a general inference is made that
the cohesion again rises, which is supported by a very rough single
value calculated for saturation.

The maio conclusioa reached is that the magnitude of these
capillary forces depends almost wholly on the size of the particles.
For any one particle size the range of cohesion for all moisture
values is not large. On the other hand, the cohesion may be made
to assume large values by making the particle size sufficiently
small.

An attempted experimental verification is described in which
a sample of ignited silt was taken as an approximation to the
ideal soil and measurements of cohesion made with Atterberg's
apparatus. This instrument measures rhe force required for the
penetration of a r*.edge into the sample under test. The results
agree well enough with the theoretical value at saturation, but not
with the values at lower moistures. (See also papers XXVIII. and
xxrx.)

XXVII. w. B. HArNEs. " Stadies in the Physical Prcperties
ol Soils- III. Obsentations cn the Eleclrical Conduct-
iaity of Soils-" Journal of Agricultural Science, 1925,
Vol. XV., pp. 536-543.

The change of electrical conductif ity with variations in
moisture content has often been advocated as a convenient method
for making soil-moisture measurements. This paper describes
some tests made under laboratory conditions to investigate the
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validity of such a method. The technical difficulties concerned
with unspecified variations in soil packiog, or the nature of the
electrode contact were eliminated in order to trace the exact
changes in conductivity with changing moisture. The curves
shorving these changes for several diferent soil types, indicate that
in most cases and above the hygroscopic point, the electrical con-
ductivity could be used as a measure of the moisture, As the
curves vary a good deal io shape frclm one soil to another, a
preliminary examination of the soil would be Decessary.

On the other hand, in the four cases of heary days examined,
the conductivity was constant over a great part of the higher
moisture range, so that exact inferences of moisture conteDt could
not be made from the conductivity meesurements. It was also
noticed in these cases that a close relationship exists betlveen the
critical point *'here the electrical conductivity begins to fall and a
similar critical point iD the shrinkage behaviour of the clay, thus
providing an interesting connection between the electrical ald
mechanical behaviour of clay.

Measuremcnts made on an ignited soil led to an interesting
verification of earlier work on the capillary behaviour of water
in soils, and io particular of the moisture contents at which the
6lnr continuity ceases. The shape of the conductivity curve for
ignited soil gave clear proof of the values arriled at earlier.
Results of previous workers using sand are shown to bear out
the same conclusion.

XXVIll. R. A. Frsnrin. " On the Capillary Forces in oa
Id.eal Soil ; Correctiot ol Folrnul@ giter by W. B.
Haines." Journal of Agricultural Science, 1926, Vol.
XVI., pp. 492-505.

The statical treatment of the capillary action between adiacent
soil particles is rervorked, and certain corrections introduced i[to
Haines' formule (Paper No. XXVI.). It is suggested that the
discrepancy betrveen theoretical stress and the experimeDtal values
reported may be removed by the supposition tlat the measure-
ments were better designed to measure the work needed to cause
rupture thao the static stress of the system. Finally, the limita-
tions of the geometrical approximation adopted are removed by
recalculating the volumes, pressures and stresses from the true
capillary surface.

XXIX. w,. B. HArNEs. " Studies it the Physical Properties
ol Soils. IV. A Fltrther Conttibution to the I'heory ol
Capilloty Phenomena in Soil." Journal of Agricultural
Science, 1927, Vol. XVII., pp. 261-290-

This paper develops further the theory outlined in Paper No.
XXVI., and deals with certain criticisms (Paper No. XXVIII.). In
order to clarify the points at issue a more complete treatment is
given of the ideal case for that part of the problem which has not
received pregise mathematical treatment. 1'he pressurc deficiency
produced by capillary forces in the soil $?ler has been directlv
measured for seYeral simple materials approximating to the ideal
case. The results are showo to be confirmatory of the theory and
to throw considerable light on the problem of capillary rise in
soils which has received so much attention from soil physicists.
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(c) sorr. cur.rrverroN.

XXX. B. A. KeBx and W. B. HAlNEs. " Studies in Soil
Cultii.)itiofl. l. The Eoolutiol ol a Reliable Dytomo-
nteter Technique for Use in Soil Culthation Experi-
rnenls-" lotroal of Agricultural Science, 1925, Vol.
XV., pp. 375-386.

1'his paper is the first of a series representing attempts to
apply exact measurement in various ways to questions of soil
cultivation. It preseots the results of a critical exarnioation of the
technique of dynamometer measuremeots when applied to cultiva-
tion processes. A description is given of the dynamometer used,
rvhich enabled simultaneous and cootinuous records to be obtained
of'draw-bar pull, and depth and speed of ploughing. Data are
then givcn for the efiect on the drawbar pull of variations in
speed, depth of ploughing, slope of land, and other possible altera-
tions in ploughing conditions. The results of the speed tests were
most important in the economic aspect, since the iocrease of pull
is ooly slight for considerable increase in speed. Hence there
should be a great saving in costs where it is possible to increase
the normal ploughing speed. The advisability is also discussed
of making dynamometel comparisons, not on drawbar pull alone,
but on the basis of power factor, which includes this question of
the time occupied.

The other main conclusion s.hich is established by this
critical survey is that if the implemental factors are kept constant,
then the values of drawbar pull during ploughing are closely
related to the locality of the field. In orher words the soil varia-
tions are reflected in the drawbar pull, sc that the records for the
ploughing of tri/o contiguous furrows show a close similarity in
outline.

XXXI. W,. B. Herrrs and B. A. KEEN. .'Sradies in Soi,
Cultioation. II. A 'f est ol Soil Unif ormity bt Meons of
Dynanometer and Plough." Journal of .{gricultural
Scieoce, 1925, Vol. XV., pp. 38?-39+,

.Follorving up the main conclusion reached in the last paper,
the idca rvas developcd of using rhe dynamomerer and plough as
a scril suneling instrument for field use. The drawbar pull is
taken as a measure of the physical properties of the soil it the
point conccrned, so that by properly spacing the measured furrows
across a field, a complete soil map can be prepared showing tie
variations in the physical properties of rhe soil. The map iibest
prepared by drarving lines through regions of equal drawLar pull,
similar to contour lincs of height in an ordinaqrmap. The nime
" Isodl-ne " has been adopted for lines so dra*n. An isodyne
map is shou n for a ficld at Rothamsted which had not previouslv
been under experiment and was chosen for a test of uniformitv.
The area of some six acres rvas sub-divided into plots of one chain
square, and the mean drawbar pull calculated from a series of
measurcments. The values varied between 1,200 and 1,700 Ib.
at different places, rvith perfect deEnite gradients in these values
betrveen the light and heavy places. Assuming a division of the
field into strips, as would be dooe for a competitive implement
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trial, the average pull along the strips varied by about t2 per
cent. Thus such a competition would be subject to a heavy un-
known handicap unless the field had first been explored and the
handicap assessed.

Preliminary measurements are also discussed, which show
that the dra$'bar pull has a positive correlation with the clay
content of the soil, and that there is a negative correlation with
the number of wheat plants which were growing on the plots in
early spring.

XXXII. W. B. HATNES aod B. A. KESN. " Studies ht Soil
Cultioatiot. III. Meas&renents on the Rothamsted
Aassical Plots by ltleans ol Dynanrcmeler and Plough."
Journal of Agricultural Science, 1925, Vol. XV., pp-
395-406.

This paper presents and discusses the isodyne maps whictr
have be-en-obtained for the permanent wheat, barley and mangold
plots at Rothamsted, viz., Broadbalk, Great Hoos, and Barnfield.

The most intensive work has been done on Broadbalk, and tie
results for various years, when compared together, show complete
permanence in the features brought out by these maps.

The measurements show that the drawbar pull is related
to the clay conteDt of the soil and also to the drainage rates. On
a particular occasion the rate of emux of drainage water '$,.as

measured for each plot, and a high positive correlation was shown
with the average drawbar pull lbr the plots. Thus the drainage
was largest in amount for the heaviest plots, showing the greater
need for artificial drainage on those plots having the heaviest soil.

1'he isodyne map for Great Hoos permanent barley has no
special feature except that it has greater uniformity than any other
area yet examined on this farm-

The map for the permanent mangold plots on Barnfield shows
large variations in the soil, and opens up a new problem in the
high values obtained on the farmyard manure slrip. It is contrary
to all other measurements and experieoce tiat a plot having this
tleatment shouid be heavy to work. Part of the reason was found
to lie in a high moisture cootent, but in the maio the explanation
of this anomalous behaviour must be sought along physico-
chemical and biological lines-

XXXIII. E. M. CRowrHER. " Some Aspects of the Gezba
Soil Ptoblem (dnd Andlysis ol the Influence ol Rainldl on
T'he Yield ol Cotton at the Gesita Research Form."
Report of a Meeting in the Sudan Gezira, in December,
1925, for the discussion of certain problems connected
with cotton growing. Sudan Goveroment, Khartoum,
1926, pp. 18-98.

This contribution to a ioint discussion on the problems
arising in the cuhivation of cotton by irrigation on the heavy
alkaline soils of the Gezira, is based on physical and statistical
investigations made w-hilst the author was working temporarily
at the Gezira Research Farm, 'Wad Medani, Sudan. The soil
of the Gezira has a hard layer at ^ depth of about 3 feet, and
it is known from field studies of water mol,ement after irrigation,
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that but little of the added water percolates below this depth,
Cotton roots, exposed by washing away the soit with a ,iet of
water, did not penetrate this layer but were confined to the
6rst two feet of soil. Measurements of the apparent specific
gravity of soil by the waxed blrrck method were made at a series
of depths dorvn to 4 feet. The density of the moist soil increased
from 1.65 gms. per cc. at the surface to a maximum value of
1.80 gms. per cc. at about 3 feet (the r'..eight of dry soil in gms.
per cc. increased from 1.29 to 1.49). The high value at 3 feet
shows that the closeness of packing of the soil particles is one
factor in the hardness and impermeability of this layer. But even
when this factor is removed by uniform packing of sieved soils in
columns in the laboratory, there are marked difrerences in
permeability in samples taken from difierent depths. 'l-he rate of
movement of \,\,'ater decreased steadily from the surface to very
low values in soils taken from the third foot; below this depth
the rate of movement increased owing to the flocculating action of
the sodium sL:lphate present. The possibility of increasing- the
permeability of the field soils by cultivaticn methods was discussed
and attention drawn to the desirability of investigating the effects
of delaying the cultivation of the fallow preceding the cotton crop.

Data for the yields of cotton on the older experimental areas
in the Gezira were subjected to a statistical analysis. In any one
year the yields of cotton grown under miscellaneous rotations at
Tayiba from l9l1 to 1922 decreased steadily for each additional
crop of cotton previously grown on the p1ot, It has been suggested
that this deterioration may arise from the intrinsically bad efiect
ol water on a saline soil. Except in the earliest years the yields
$rere not diminished by the previous growth under irrigation of
other crops, chiefly lubia and dura. These crops appear to
counteract the deleterious efiect of irrigation, probably by the
introduction of organic matter or the fixation of nitrogen. In
rotation experiments at the Gezira Research Farm, the deteriora-
tion is least in the rotations including tlre leguminous crop, lubia.
The correlations between the monthly distribution of rainfall and
the yields of cotton in five rotation experiments at the Gezira
Research Farm for the period 1918 to 1925, were investigated.
For the normal three year rotation, Iubia, fallow, cotton, there q/as
a striking aSreement between 1o.'lr yields and high early (NIay and
June) rainfalls. (r:-0.94). Trvo year rotations and continuous
cotton did not show this effect, but the .vields were connected with
the rainfall at other periods. Thus late rains (September and
October) had a bad efiect, which increased io magnitude for the
rotations in the order, fallow-cotton, dura-cotton, Iubia----cotton,
continuous cotton; the bad efect of late rains increased as the
duration of the fallow preceding the cotton crop decreased. This
probably indicates the importance of the fallou'in increasing the
permeability of the soil to water.

Some support rvas given to the conclusions from the three
course rotations by the results from three course rotations at
Tayiba and Barakat. Each of these estates had 2,000 acres of
cotton annually during the six years for which the local rainfall
data were available. The correlation coemcients between vield and
May aod June rainfall rvere -0.81 and ---0.50. No saiisfactory
explanation o[ this efiect could be oflered, but the hypothesis
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was advanced that tle bad efrect of early rains arises from a loss
of available nitrogen from soils containing very little decomposable
organic matter during heavy rains in July and August when these
have been preceded by an early rainfall sufficient to allor,e nitrifica-
tion during NIay and June. In tworourse rotations the presence
of decomposable organic matter would probably reduce this loss
just as in humid climates the introduction of bulky organic mattel
and stubbles reduces the loss of nitrate during the winter months.

It was concluded from a consideration of the rotation and
manurial experiments at the Gezira R.esearch Farm and from
general observations that, after the sater supply, the most im-
portant soil factor in the growth of cotton in the Gezira was the
nitrogeri supply.

(d) enrsrcar cHEursrRy AND rn*oRGANrc cttEMrsrRY.

XXXIV, A. N- Punt. " Sorne Et perirnents on the Intet-
action bett'eer. Soil ond Dilute Acids." Journal of
Agricultural Science, 1925, Vol. XV., pp.334-342.

The conditions of equilibrium between soil (free from carbon-
ates and absorbed bases) and dilute acrds, was studied, and also
the degree to rvhich soil can remove anrons from solution in con-
ditioos which render improbable the formation of insoluble salts.

'I'he equilibrium bet$'ecn the soil and each of several dilute
acids employed, can be expressed by Freundlich's equation, and
it may be concluded that the interaction is a surface phenomenon.

The soil rvas capable of removing chlorine ions from
hydrochloric acid solution.

XXXV. H. J. Pacr. " The Nature ol So. Acidity."
'fransactions of the II Commission of tie International
Society of Soil Science, Vol. A., Groningen, 1026, pp.
232-244.

A discussion of tie nature of soil acidity in the light of modern
views on the ionic exchange relationships of the soil colloids. The
views of Kappen, who distinguishes four differeot typ€s of soil
acidity, are criticised. It is maintained that the conception of the
absorbing complex of the soil as consistiog of an insoluble colloidal
acid, or " acidoid," with which are associated surface-active
hydrogen and basic cations, brings into line the majority of the
known phl sico-chemical properties of thc soil. The different types
of acidity postulated by Kappen can all be regarded as manifesta-
tions of the same property of the complex, namely, tie tendency
of metallic cations to exchange with hydrogen ioos as well as
with other cations.

XXXVI. C. E. Nllnsnelr. " Some Recent Reseorches on
Soil Colloiils. A Reoie*." Journal of Agricultural
Science, 1927, Vol. XVII., pp.316-332.

A critical review of recent work on the nature and physico-
chemical properties of the colloids of rhe soil,
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XXXVII. H. J. PAoE and'W. WrLLrAus. " The Eflect ol
Flooding aith Seo Water on the Fertility ol the Soil."
Journal of Agricullural Science, 1996, Vol. XVI., pp.
551-673.

The flooding with sea-v/ater of land around tlte Humber in
1921 spoilt a considerable area of arable land.

The efiects of the flooding, which consisted chiefly in an
entire destruction of the tilth of the soil, are described, and com-
pared with the recorded effects of similar floods in Holland and in
Essex.

The results of an examination of the exchangeable bases in
the flooded soil are considered in the light of modern r.ork on the
relation between the nature of the exchangeable bases in the soil
and its physical condition. lt is showl that the observed efiects
can be explained by replacement of a considerable proportioo of
the exchangeable calcium of the soil by sodium.

Dutch experience on the reclamation of flooded soils is dis-
cussed. It is shown that in the frrst few years after flooding, the
land should be cultivated as little as possible.

The use of lime or gypsum for the treatment of flooded soils,
in order to hasten the restitution of calcium to the clay in place
of sodium, is discussed. From an examination of the soil from
plots which had been treated with these materials, it is shown
that, although both produced in some degree the desired efiect
chemically, the action did not proceed far enough in 12 months
to produce a noticeable improvement in the tilth.

It may be possible under favourable conditions to grow certaio
arable crops on flooded land, among vrhich crucifers appear to
be specially suitable.

However, the most satisfactory and promising means of
hastening the recovery of tilth and fertility by flooded land appears
to be the establishment of a ley of lucerne, clover, or " seeds "
which can be left down for several years.

(e) rrocnelrrsrnv AND oRcA-\rc cHEMrsrRy.

XXXVIII. H. J. PAGE. " Strulies on the Carbon ad
Nitrogen Cycles in the Soil. I. On the Nature and
Oigin ol the Humic Mattet ol the Soil." Journal oI
Agricultural Scieoce, (in the press).

-fhis paper is the first of a series dealing uith investigations
carried out in the last few years bv or under the direction of the
author. It is shown from the results reported ia detail in the next
four papers of the series, (t) That the humic matter of the soil
is of a similar character in soils of widely different organic carbon
content brought about by difierent manurial aod cultural rreat-
ments. (2) That this can be explained on the assumption that
humic matter is derived from one common constituent of plant
residues, lhe remaining consliluents not contributing directly to
the formation of humic matter. (3) That the quantitative study
of the humification of plant materials and the comparison of
various artificial " humic acids " with humic acids isolated from
natural sources, are both in favour of the hypothesis that this
common constituent of plaot residues, the parent substance of
humic :natter, is lignin.
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These results support lhelignin hypothesis of the origin of
humic matter and coal, put forward by Fischer alrd Schrader.
This hypothesis aod other recent rival hyPotheses on the nature
of the humification process, are discussed.

xxXIX. C. 
,w. B. ARNoLD. " Sluilies on the Catbon atd

Nitrcgen Cycles in the Soil. 11. The Frcctionation ol
lhe Organic Motter of the Soil." Journal of Agricultural
Science, (in the press).

By treatment of the soil lrom tlle plots on Broadbalk and
Barnfields receiving duog artificials and no manure respectively,
with cold 2 per cent. caustic soda, and rvith the same reagent at
lO0oC., it ii shorvn that the organic carbon can be fractionated
into three parts thus: (l) Material soluble in cold dilute alkali;
(2) materiai which wilt not dissolve in dilute alkali until it is
n&tea; (a) material which is insoluble in cold or hot dilute alkali.
The quantitative distribution of the organic carbon among these
gro,,pi is practically the same for all the soils examined.

XL. M. S. DU ToIr and H. J. PAcE. " Studies it the Carbon
and. Nitrcgen Cycles in the Soil. IV. A quatutitarfue
Stuily ol ihe Humification ol Cartaifl Plant Matedals."
Joulnal of Agricultural Science, (in the press).

The rate ot disappearaoce of the chief organic constituents of
some plant materials i straw, maize cobs, sawdust, and clover
hay, during their rotting under the influence of soil organisms,
hai been siudied. It is shour that the formation of humic matter
is more closely related to disappearance of lignin than to -that of
the other constituents. Moreover, pure preparations of those
other constituents (cellulose, starch, xylan, xylose, glucose 

- 
and

protein) were wholly or largely destroyed by the microorganisms
of the soil, without the production of any humic matter.

XLL M. S. ou Torr and H. J. Pecr. " Studies in the
Carbon ond Nitrogen Cycles in the Soil, V. On the
PreParation ond Pro|erties ol Various Nalutal. and
Attifrcial H\mic Aciils." lownal of Agricultural Science,
(in the press).

The oreoaration and ouriGcation of humic acid from various
natu.al s6uries is describid. The products were compared with
DreDarations of the various types of artificial humic acid by con-
duciometric titration witi ammonia. All the natural products
behaved as true acids, producing a definite increase in the con-
ductivitv of added ammonia. The artificial humic acids from
ligoin a'nd from hydroquinone, and to a lesser extent, from cellu-
lolse, resembled t}le natural products in this resPect, -but those
oroduced from sucrose and from furfural behaved difierently,
iausing a reduction in the conductivity of ammonia. Quantitative
studies" of the humification of furfural and of w-hl droxymethyl-
furfural ir dtto, and of tie interaction of glucose with glycine
and various related bodies, are also described.
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XLIL V. SusRAEnaNyAN. " I'he Biochemistty ol lvoter-
logged Soils, Ports I. and, I1." Journal of Agricultural
Science, (in the press).

The work described in these papers constitutes the 6rst
portion of a systematic investigation into the chemical processes
occurring in water-logged soils. 'fhis is a subject of great im-
portance in relation to tropieal agriculture, in particular, for rice
growing. Part I deals with the influeoce of water-logging on
the diferent forms of nitrogen, on the reaction, on gas produc-
tion, and on bacterial Dumbers. 'l'he only prominent change in
the nitrogen compounds is an increase in the ammooia, which
causes a slightly more alkaline reaction. 1'he absence of appreci-
able carbon-dioxide production, and the lack of any increase in
bacterial numbers under aerobic or anarobic conditions, suggests
that the ammonia production is due to eDzyme action.

Part II describes work confirming this hypothesis. It is
shown that ammonia production is not hindered by the presence
of an antiseptic, and tiat the aqueous glycerine extract of
toluened soil contains an agent &-hich is able to produce ammooia
from simple proteio derivatives. An ective deaminase prepara-
tion, of a protein like nature was isolated. 'lhe presence of this
deaminase in cultures of soil organisms was demonstrated, and
its action on a number of amino-acids was studied. It is concluded
that this enzymatic deaminisation may play an important part in
plant nutrition on waterlogged soils,

(fl cutlrrcal ANALYSTs.

XLIII. C. !V. B. Anxor-o. ', Studies on the Catbon atd,
Nituogen Cycles in the Soil.. III. 'Ihe Determination ol
Organic Carbon in Soils and Soil Extracts." louln;l
of Agricultural Science, (in rhe press).

A description of the methods of aoalysis developed for use
in the work described in the paper, No. XXXIX.

XLIV, V. SUBRAHMANvAN. " An Improaed Method lor the
I)etermination ol Dissoheil Oxygen in Wotet." lourral
of.{gricultural Science, (in the press).

This paper deals with methods which have been specially
rvorked out [or use in the invesligations on waterlogged soils,
described in paper No. XLII.

IV. THE SOIL POPULATION & ITS BEHAVIOUR.
(Bacteriological, Geoeral Microbiology, Mycological Departments.)

(a) aecrunra.

XLV. P. H. H. GRAv- " A Method. ol Staining Bactetial
Flagella." Journal of Bacteriology, 1926, Vot. XII.,
pp.273-271.

A simplified method that has proved of great value in a
procedure, usually attended with much difficulty, essential in
bacterial diagnosis.
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