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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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XLVI. H. G. TuonxroN and R. A. Ftsxrn' i'On ,he
Existence o! Daily Changes it Bactetid Numbers in
Ameticat Soit." Soil Science, 1927, Vol. XXIll., pp.
263-259.

The daily bacterial counts published by Smith and Worden
show variations which canoot be explained as being due to
sampling errors. On all three media employed by them, significant
posiiive- correlations in bacterial numbers between simultaneous
samples were obtained.

The similar daily fluctuation occurriog in diferent Parts of
the plot show most clearly on Thorntoo's mineral salts medium.-Provided thc manipulative technique of Smith and \\'orden
was sufficiently uniform, the results a$ord evidence of the exist-
ence, in very different conditions, of daily fluctuations in bacterial
numbers, similar to those observed at Rothamsted.

XLVII. H. G. TToRNToN and N. Gat{oulsr. " The Lile'
Cycle ol the Nodule Organism, Bacillu rudicicolo (Beifl,
in Soil, ond its Relation to the Inlection of the Host
Plant-" Proceedings of the Royal Society, 1926, Ser. B.'
Vol. XCIX., pp, 427-451.

By means of a modification of Winogradsky's staining teclt-
nique,- the changes in morphology of Bacillus rudicicola in soil
were followed. A regular cycle of changes was found, unbanded
rods, cocci, and banded rods successively predominating in the
soil. Increase in the percentage of cocci was associated with
iocreased bacterial numbers and rvith the apPearance of motile
forms.

By modifying the liquid used to suspend the inoculum added
to lhe soil, rhi time of appearancc r,rf cocci in predominance could
be altered. In particulai, inoculation of the soil with a bacterial
suspension in milk containing 0.1 Per cent. CaH. (PO1), + 2HrO,
hasiened the predomioance of cocci aod increased the Perceotage
to which they attained,

When tie centre of a petri dish of soil and sand is inoculated
uith a suspension of the bacteria, thc latter commence' after a lag
period, to'spread radially at an approximate rate of one inch in
b4 h,,u... the length of this lag period is apparently related to
the time taken for cocci to predominate in the soil and is eflected
hv the nalure of the inoculating fluid. Thc bacteria multiply
ripidly in the soil inlo which they have recenlly spread, so that
the nature of the inocutating fluid also exerts an influence on
bacterial numbers at a distance from the point of inoculation.
Thus iooculatioo of the soil with a bacterial suspension in milk
containing 0,1 per cent. CaH.(POn), + 2HrO, results in a greater
spreading ot the bacteria through the soil and in greater
muttiplicition at a distance from the point of inoculation than in
the cise when soil is inoculated with a suspension in milk alone.

Lucerne plants grown from seed inoculated with a suspension
of bacteria in milk containing 0.1 per cent. CaH.(POr)a + 2H,O'
showed a considerable increase in nodule numbers and in yield
compared with plaots from seed inoculated with a suspension in
milk alone.
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This Lfiect was coofined to the deeper portions of the root
and therefore increased as the plaDts became older and roots de-
veloped in the deeper soil. 1'his suggests tiat the additional
nodule formation is due to rhe known efect of the Dhosohate ir
increasing the spread of the bacteria.

XLVIII. N. GANGULEE. ,, The Efiect ol Some Soil Con-
d.itions on Nodul.e Fotmotion on erotaliria iuncea. (I,1.',
Annals of Apptied Biology, I926, Voi. XIII.', pp. Z4i-2b8.

From pot culture experiments, it has been shof,,n that the
formation of nodules on the roots of Crotolatia junceo is afrected
significantly by variations in the texture, moisture content, aDd
reaction of the soil, all otier conditions being kept uniiorm.
Nodule {ormation was increased by higher mJisture' content, by
increased coarseness and by reduced hy:drogeo ion concentration.

XLIX. N. GANGULEE- ,, 'fhe Organism lorming Noilules ot
C,rotalaria juncea (L).,, Annais of -Ap'plied B'iology, 1926,
Vol. XllI., pp. 256-289-

The observations recorded in this paper shotl, that the stages
wtich have previously been known to iake place in r_t e life cvlieot b. tactrcrcol& lrom certain leguminous plants, occur also in
the life cycle ol the organism iso-lated from'noduie of Crod"i
luncea. Ihese changes occur borh in st,lid and in liquid media.'l-he coccoid bodies have been observed both in the'oon-motile(" Pre-swarmer ") _and- the motile (,, Swarmer ,,) 

"t"g.". 
,if,"""

are succeeded by the short-rod stage, which eventualiv eive" iii"to the banded (vacuolated) forms.- The outset and'au'.rtiorr "ithese stages varies with the composition of the media,

L. N. Gaxculee, " Studies on tlw Lucerne Nodule Oroan-
ism-(B. radicicola) und.er Laboratory Conditions.', Ainalsof Applied Biology, 1926, Vot. Xit., pp. B6GB?8.

It is observed that on whatever media the organism is srow-
ing, whet}er in liquid or agar or in soil, the vario"ui .i";u;;i;"
lile{ycle are found to occur simultaneously. but in va&ins oro_portions. The- soil conditions, such as ,,eraiion, t..p.i"ir.B, La
th€. prese-nce of certain salts, are among.the factors tirat deteiminewtlch ot the stages shall be in predominance. The relative
eficiency of liquid and solid media in bringing nUout tt e p.ea-o^inl
arce of a particular form was also studie-d.

- .In the main,_the existence of the five stages in the life_cycle
of the organism observed by Bewley and Hutch'lnson is ""rni#J,but evidence is obtained lo show that uilder very favourable co.rj
ditions the motile cocci (,. srzrmer ,') can emeiee ai.e"ti" fi"-the banded rod stage, developing fligella eve-n before' their
emergencei and rherefore missing oui the non_motile (.. pre_
swarmer ") stage.

The appearance of coccoid bodies was accelerated in the ore_
sence of saccharose, manoite and phosphates (in uga. -"ai.i,'unaalso in soil extract alone. Shor[ rod! 

".. "lo.,eZt"d 
;;i-';;;

they tend to persist in media contaioing the ingre-dients mentiooeJ
above-
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(b) PRorozoA-

LI. D. W. CuTLER and L. M. CRUMP. " The ltflwnce ol
Washing upon the Re?rciluctioe Role ol Cotpidium
colpoda, " Biochemical Journal, 1926, Vol. XIX.' pp.

450-453.

The rate of reproduction of Colpidium colpoda under various
external conditioni was described in earlier papers, summarised
in the previous report of this slation. The present paPer gives the
results of experimen(s carried out to test the contention of Prof.
T. Brailsford Robertson that a Preliminary washing of the organ-
isms before isolation would have modified the results prevlously
obtained-

It was found, however, that t}lis was not the case, no retard-
ation of the reproductive rate being observed.

LII. D. W. CurrBn and D. V. BAL. " Influence ol Protozoa

on the Ptocess ol Nibogen Fixation by .{zotobacter
chroococcum." Annals of Applied Biology, 1926, Vol'
XIII., pp. 516-534.

Increased nitrogen fixation by Azotobacter chroococcum il
the oresence of protozoa has been shown to occur, as Prevlously
desciibed by Nasir (Annals of Applied Biology, vol. X., Pp.
122-r33).

There is a definite relationship between the efficiency -of the-

strain used, the incubation period, and the concentralion ol
mannitol used.

The feeding action of Colpidiurn col?oda, and Hartmanella
hyalina on Azoiobacter has been demonstrated.

The reason for increased nitrogen fixation appears to be due
to the emciency of Azotobacter being maintained for a longer
oeriod as a."sult of the feeding action of the Protozoa' together
ivith the conservation in the bodles of the protozoa of the nitrogen
fixed by the bacteria on which the protozoa have fed.

LIII. D. W'. CurLER. " Methoils in So Prolozoology."
Abderhalden's Handbuch der Biologischen Arbeitsmetho-
den, Urban and Schwartzenberg, Berlin.

An account is given in German of the modern technique used
for the study of soil protozoa.

LIV. H. SANDoN. " The Methoils and. Prcser.t State of the
Study of Soil Ptotozoo." Uspiechin Biologitsheskieh
Nauk, 1927.

In this paper a detailed account of the present day technique
of soil proto2oology is given, together *ith a brief description-of
the moie recent develofments of the subject. It forms one of a
series of papers on the modern methods of soil research, edited
bv Profeisor Omelianski for the benefit of investigators in
{ussian-speaking countries.
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(c) FUNcr.

LV. F. Cnooer. ,, Recherches Erpirimentales str lt, Muto_
tion chez les Champignons.,, Bulletin de la Socidid
ttotanique de Gendve, 1926, Serie 2, Vol. XVIII., pp-
41-144.

. Out of over-8O species of fungi gro*.n in culture io order t<.rooservc the relattve occurrence of genetic instability, two soeciesAspergillus ochraceus a.,d phomo -olternariou"r";';;; ;;l;;;;for detailed study.

.Aspergillus ochroteus._From single_spore cultures. tv,rosrrains ofrhis fungus were obrained, one- the ^o;iqio;i;.if"ri, t .-and the other, originating as a sector, a dwarfedform, producing
a red cotour in the medium, These types proved to 6e constan-tfor maoy generatioos over a long p"iita. ' uo.ptoto;il;.;h;
two forms vere distinct in severil characters. ft" ,E""lrilk".tproperties 

_of the fungi were examined ln a.t"if 
"na'.i.i"i"fi"iwere tound betlr'een the factors_amount of nitrogen and carbonin.the.medium, rhc pH of the lauer 

""d 
rhrp.;;il;;;;;;l

colourrng matter. The growth of the parent form was p,reat.,
lhan. that of the variant on media pooi in nitrogen. the" Iatterrequiring.more n_itrogen to produce liss g.o"th. -?;l! 

;;tr";;;;;
yi:,f:":,:::d rvirh the.fertitity of rhe ye ow strain and the partialsterrtlty ot the red strain.

Phonw allernariacearun._From single spore cultures. fivedistinct forms ot this specics *".e ultirnaiely ;ii;irfi-ililh;":
marned constant lor maoy g.enerations. A study was made oftne morphologrcat, physiological and biometric difiirences betweenrnese torms_ a_nd general relations found to hold betweeD biometricano cultural data were traced to physiological causation.

. I he interpretation of the variations observed is discussed inrelatioD to previous work on fungi.

LVI. Wu- B. Bnrrnr,By. ,, Voriotion in Fungi atd, Bacteda.,,Transactions of the lorernationrt C"n!iu"" J-A"ia-nr.Ithaca, U.S.A., 1026. In the press.

. .\n introductory review of the sources of information regard_rng rne.present status of the genetics of micro-orqanisms ii fol_,oweo Dy a crrtlque of genetic phenomena. conceots andtermlnotogy rn g.roups of organisms other than bacteria arid funei.lnese _tatter groups are considered in relation to the variriusmethods which may be adopted of classifying s"n"ti" 
-d"trl""Al

ouutne scheclute rs. presented in which a coniidirable number ofoata- on-varlalton ln lung.i and bacteria are arrane.ed accord;nsto the.trme and mode of origin of the variants, th-eir coostan&
ano retatton to environmental conditions and their relation to prio.r
and succeeding generations.

LVII. R. D. Recr. ,, Biochemicol Decomlosition ol
Cellulosic llateriols lnith particuldr A"1erii"" i til
!-anon ol Ftngi." Annats of Applied Biot,igy, fOeZ, Vof.XtV., pp. l-44.

of ripe
One, tlre

Twu factors appear to control the decomoosition
cellulosic material in preseoce of available ,ritiogen.
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food or energy factor, is usually represented by pentosaos; the
other, or inhibitory Iactor, is always lignin. The predominance
of the former over the latter determines the ease of decomposition'
'I'he results now obtained confirm the vie\tr'Put lbrward in 1924
that aoy cellulosic material containing 30 per cent- of Pentosan
and a ielatively small amount of woody fibre can be converted
easily into an <-rrganic nitrogenous manure. The prediction of the
" decomposibility " uf a material is thus possible'

Attempts to increasc the ratio of energy to inhibitory factor
in resistaot materials by the addition of carbohydrates proved
unsuccessful. It was concluded that since micro-organisms ob-
tained their food materials outside the tissues, they did not attack
the tissues until the more easily available food-stuffs were
exhausted. Thus the decomposition of the material was actually
less than was possible under natural cooditions.

Mannose ind galactose do not appear to form suitable food
for the micro-organisms concerned in these processes, and it is
concluded tlrat the pentosan part of the hemi-celluloses is most
importa[t as microbial food. Incidentally, it is sholon that Kr6ber
and Tollens' method for determining pentosans is untrustworthy
and a modification is suggested.

A study of the relative importance of bacteria and fungi
proves that, under the conditions of these experimeots, most of
the work is done by fungi. The high temperature (70o C.) often
reached by manure heaps is above the range of such organisms
as Sphocheto cytophaga, but one of the fungi now isolated
flourishes at 50o C. and upwards.

(d) ALG.E.

LVIII. B. MuRtEL BRrsroL RoAcH. " On lhe ReJotion ol
Certoin Soil Alg@ to sone Soluble Carbon Compounds."
Annals of Botany, 1926, Vol. XI., pp. 149-201.

A method is described for obtaioing pure cultures of alga
from the soil.

In pure cultures of soil alge on solid media, the great
majority of species show greatly increased growth in the presence
of a number of diferent soluble organic compounds, each species
haviog its orm order of selection of the compounds that have been
tested-; a few species do not behave in this rvay, and are possibly
comoletelv autotroDhic in nutrition.'Pr..'"ultur". of scveral soil species in liquid media containing
glucose showed that the best cstimate of the growth of a unicelt_u-
lar alga may be obtained by making daily measurements of the
averafe size'of the cells and of the numbcr of cells per unit volume
of liquid, aod by calculating from these data the bulk of algal
protoplasm present, The logarithmic values of the bulk when
plotted agaiost time lie upon a straight line within the limits of
Lxperimental error for a limited period of growth; the sloPe of
this line (i.e., the tangent of the angle which it makes with the
horizontal axis) may bi taken as a measure of the rate of growth
of the organism in the given medium.

The growth of the alga Sceneilesmus cosh ahts, Chod-, tor.
chlorclloides, noa- 7)ar,, has been studied quantitatively in liquid
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media. containiog mineral salts and 1 per cent. of certaio soluble
organic compounds. ln the g.lucose med:ium, tlhe degree of variance
of the-observed values (logarithmic) from the calEulated straight
rrne or nearest ht rs shown to be greatly reduced by rigorous
control 

-of light and of temperature, and by cootinuous aeraiion oI
thc medium. ln this medium the organism is able to grow in the
dark, retaining its green colour. Thiere is some a"a"o"r, to b"li"r.
that tlre rate of growth in the dark may be approximatelv eoualto the difference between its activities in the'l'ight in th'e sjme
medium and in that with mineral salts alone. I-o certain media
containing substances less favourable lo the growth of the orcan_
ism,. the degree of deviation of the observid ualues f.om'tt"
stralght llne ts greater thao in the glucose medium. With
maltose there appears to be an initial .:lag " period orc\cedins
the straightJine peri(d of growth. In -u"nnitd tf.."'"." .o.,'_
spicuous fluctualions in the growth rate due to death of the voun.,cells. Xylose is completelv-toxic to the org.anism under th6 conl
ditions observed.

Thc relative avcrage rates of growth in the difierent media
may be expressed quantitativel), as follows: Clucose in the lie.ht
100 per cent., malrose 100 per cent. preceded bv a ,. lap.', oeri-od
galactose 94 per cent., suciose 84 p.'. 

""nt., 
fr,i"to"" if" p.r'".,ii]

mineral salts alorre 60 per cent., glycerine lO p".."nr., ffu.o""indarkness 40 per cent., mannite l3 per c(nt., xylose 0 pir cent.
In rhr.rsc media lhar are compl;tely l,avourible to its growth.

the increasc in trulk of Sccnedesmis cosrulotirs, Ci"e.:';;;-
chlorelloides, follows the same laws as a simpli exponential
curve, for a limited period of time.

LIX. B. i\IuRrEL BRrsroL RoAcH- ,, I ethocls tot IJse inSt d.ying the AlgE of the Soil.., in Abderhalden_HanJ_
buch der biologischen Arbeits-methoden, 1926.

Details are given of a cultural method for estimatine. roushlvthe numbers of alga (Chlorophycee and Diatoms onf-v) in"th'esoil. Met.hods are also described for rhe isolation and cuitivation
of soil alge in (a) impure and (b) pure cultures, and suitalte -"ai,are recommended for use. An account is siven of a sDecial
method for estimating quantitatively the efiec'i of anv coriiti.-
o_r chemical compound on the rate of growth of a uniieltular soil
alga,_ the rate of growth being relarded as an index of ihe
metabolism of the organism.

Methods are also described for studying the biochemical
a('tivities of pure cultures of algae under rlre follo-wine h""di"r. I(l) Decomposition of protein (gelatine); (2) Fixatioi of nitr8een,
(3) Transformation of insolubie mineral substances into soiirblu
forms.

V. THE PLANT IN DISEASE; CONTROL OF DISEASE.
(Entomological, Iusecticides and Fuogicides, Mycological

DepartmeEts.)
(o) TNSECT pESTs AND THETR CONTRoL.

LX. .w. M. DAvrEs. ., On the T'racheal System ol Collem-
bola urith Special Relerence to the Sp;cies Sminthurus
y49k._l _ Quarterlv Journal of Microscopical Science,
1927, Vol. CXXI., pp. tb-30.
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