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

https://doi.org/10.23637/ERADOC-1-67 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 1935
Full Table of Content

Microbiology

Rothamsted Research

Rothamsted Research (1936) Microbiology ; Report For 1935, pp 115 - 119 - DOI:
https://doi.org/10.23637/ERADOC-1-67

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/67
http://www.era.rothamsted.ac.uk/eradoc/book/67
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-1-67 pp 2

ll5
xLItI. ALAN Werrr.ry. " An Exafihtalion of Mdlnd.s lor

Determining Orga*ic Cafion and Nit/ogcn itt Soils."
Journal o{ Agricultural Science, 1935, Vol. XXV, pp.
59&609.

The details of the Dennstedt dryrombustion method Jor
determining carbon in soils were described, and soue simplifications
suggested.

The Bargor modified Kieldahl method Ior carbon and nitrogen
in soils requires cdefully standardised heating. Error may arise
from contamination of sandy soils by material abraded during
grinding in iron or porcelain mills.

For many heary soils the addition of water before the Kjeldahl
digestion is convenient but not essential. For healy alkaline soils
with little organic matter it is advisable to gdnd the soil very Iinely
and to add water.

The rapid dichromate titration method of Walkley and Black
for soil carbon gave satisfactory approximate results. The details
oI the technique were improved and methods were devised for
overcoming disturbances due to chlorides- The method should be
uselul in advisory and survey work in which the errors of soil
sampling in the field are inevitably high.

MICROBIOLOGY
(Departments o{ Bacteriology, Chemistry, Fermentation and

General Microbiology)

(a) Becrrnre

xr-rv. C. B. TAyLoR. " Shnrt-period Flucttatio*s in the Nrmbcrs
of Bacterial Cells in Soil." Proceedings of the Royal
Society of London, B, 1936, Vol. CXIX, pp. 26S.295.

Significant changes in total bacterial numbers, as counted
microscopically by the ratio method, have been shown to take
place lrom day to day, in (a) soil freshly taken from the field;
(D) soil incubated at constant temperature and moisture conditions ;
(c) sterilized and re-inoculated soil incubated at constant tempera-
ture and moisture conditions.

Using mannite-salts and soil extract media with the plate
count method, significant day-today changes in bacterial numbers
have been recorded in fresh soil.

Signiiicant changes in bacterial numbers at two-hourly intervals
have been obtained in fresh soit by both total and plate count
methods.

In fresh soil, fluctuations in bacterial numbers have been
correlated with moisture on one occasion only, Ehen intermittent
rahfall may have bcen a limiting factor. In the experiment here
described fluctuations were at all times independent of soil tempera-
ture changes.

By incubating soil under constant conditions of temperature
and moisture it has been shown that the bacterial population may
change in spite of those conditions being kept uniform.

There is evidence that fluctuations in total numbers are made
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up of a series of fluctuations occruring independentlv in different
groups oI bacteria.

xl-v. H. G. THonr,rroN and C. B. T^yLoR. " Shott-letiod
Fluctuatiotts ht Bacterial Nnnbers in Soll." Transactions
of the Thtd International Congress of SoiI Science, 1935,
Vol. I, pp. l7Ll79.

Methods used Ior the estimation of bacterial mrmbers in soil
fall into two Broups, ptating methods and microscope counts of
bacterial cells in a IiIm of soil suspension. The accuracy oI both
types of method is discussed. The latter alone can give an absolute
flgUre and has attained a satisfactory degree of acauracy lr,ith the
development oI the " ratio method," which is described. The
rrethod is based on obtaining the ratio between cormts in a soil
fiLn of bacteriat cells and of indigo particles, a known number of
which have been added to a known mass of the soil.

Both plate and ratio methods show that the bacterial population
of soil fluctuates at short intervals durins the dav ind nieht.
These fluctuations are commonly hdependint of ctianses in til
moisture or temperature and atso take ptace when soil"is kept in
an incubator. Their cause is as yet undetermined.

xlvr. H. G. TEoRNroN. " The Symbiotic Relalionshib bchoeett
SoiJ Brcteia aid Hiehel Flanx, as ezcmblifik by te
Legrmiwsae." Transactions of the Third 'Iriternat"ional
Congress of Soil Science, lgBE, Vol. II, pp. 8l-94.

The normally beneficial relationship betwe€n the nodule bacteria
and their host plant can be disturbed by changes in the phvsiologv
of the latter, especially where these lead to a nirrowing of the raiio
oI available carbohydrate to nitrogen in the tissues. firere narow-
ing is due directty to a shortage of carbohvdrate. the bacteria tend
to become activelv parasitic and to desirov the nodule tissues_
Where the ratio is narrowed by excess of inorianic nitrosen uDtate
host resistance both to infection of the root-f,airs and t6 groi"th oi
the nodule sets in.

Different examples of host resislance are aDDarentlv sDecific
to the variety of nodule organism. These includi a resistairce to
infection by no<lule bacteria derived from most other leeume
species. There are also experiments which suggest that notules
produced by one strain may confer an acquiredimmunitv against
infection by cerrain other srrains normally-capabte of infitiig the
plant in question.

- This problem is of special importance owing to the discoven.
th-at some strains produce nodules that do noi benefit the hosi
plant, owing to causes as yet unexplained.

(D) Aruorner
xl,vlr. D. Wam Curlen and L. M. Cnuup. ,. Thc Etfect o.

Bactoial Products otr Armebic Gtooth.', Iou.ii.i "iExperimental Biology, t985, Vot. XII, pp. s.iSt.
The two common soil amoebae Hadmaaella hyalha arfi,

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-1-67 pp 4

rr7

Nacglaria gruberi were grown in pure cultue u.ith the addition of
filtrates from bacterial cultures, and also with the filtrate derived
from a suspension of crushed bacterial cells. Filtrates prepared
from youag cultures of two bacteria, both of *'hich could be used
as food by the amoebae, were \rithout effect on H. hyalina; a
filtrate prepared from the crushed cells ol B. mycoides inhibited
reproduction in N. gr*bni, and also hastened the onset of cyst
Iormation-

(c) BtoloctcAl ACTIVITTES

xrurr. C. N. Acnenve. " Stud.ies ol thc Aaaerobic Decom-

?ositiol ol Planl M al.erials. IY. Th4 Decompositioa of
Plott! Substaues of V aryitg Comfosition." Biochemical
Joumal, 1935, Yol. XXIX, pp. 1459-1467.

In the anaerobic decomposition of oat, wheat, rice and barley
straws, bracken leaves, young grass mowings and rape seed cake,
it was found that in all cases the chief decomposition products wete
acetic and butl'ric acid, CH. and COr. The materials richer il
nitrogen yielded more butyric acid and CHn. Addition of nitrogen
had only a slight stimulating effect on the decomposition of materials
ol low nitrogen content (e.g., straw). Hemicellulose and to a less
extent cellulose was decomposed, whilst lignin appeared to remain
unchanged. Lipin has a marked inhibiting effect on the decom-
position oI protein and other constituents.

xux. S. H. Jrxxnrs. " The Biological Oxidation oJ Carbo-
hydrales. V . The Deconlosition oJ Cell*lose in llu Activakd
Sludge Ptocess and ir Percolaling Firlrrs." Biochemical
Joumal, 1936, Vol. XXX, pp. 497'505.

Cellulose is one of the constituents of serrage and trade efluents
which decomposes readily under anaerobic conditions with the
formation of methane. As little is known about its rate of decom-
position in the aerobic processes used {or purifying sen'age, suspen-
sions of pulp cellulose were addetl to an activated sludge and the
rate oI decomposition under different conditions fouad when air
was blown through the mixture. In another experiment the cellulose
was passed through biological Iilters.. Contrary to expectations,
as much cellulose disappeared in the activated sludge process whea
the C/N ratio in the mixtures supplied was 80,/l as when it was 8/1.
But in the Iiltration experiments l0 per cent. more cellulose was
oxidised with the lower ratios. The results showed that the amou[t
of N used by micro-organisms decomposirg cellulose may vary
within wide limits depending upon the amourt of N suPplied. Thus,
by providing plenty of N in the filtration experiments, for every
100 parts oI C decomposed 4.3 of N were used; with a small
supply, 100 of C used I oi N ; while Hutchinson and Richards found
thai for straw to decompose properly the initial requirement of
100 parts of C was 2.5 of N.
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L. N. W. BARRrrr. " Thc TreatmeN and Disposal of Milh

Factoly Efr4.ents. I. By Means oJ Percolatitg Filters and
Seplic Tanks." Journal oI the Society of Chemical
Industry, 1936, Vol LV, pp. 48T-54T.

_ Milk factory effiuents equivalent in strength to I per cent. of
ftesh milk contain the organic and inorganic substances required for
bacterial growth and in this respect are suitable for trea[ment by
biological oxidation in percolating filters. llechanical sepaxation of
the fat, however, with its accumulation in the filter, inhibits its
own oxidation and causes clogging of the {ilter, resulting in a Iow
rate of purification. This elfect appears to be associated with an
abnormal growth of fungi.

Preliminary treatment in a septic taak brings about separation
of fat, and thus avoids this diffiiult5 in subse{uent treatinent on
a percolating filter. A ra.pid lactic acid fermentation also occurs,
the effect oI which depencls on the bufler capacitv of the salts in
solution. With distilled water containing I per cent. oI milk the
reaction oI, the liquid falls below 1H 4.6 (the isoelectric point of
casein) and causes precipitation of casein and inhibition-of pro-
teolysis. When hard tap water is used the ,H of the liquid may-notfill below 5.5; the casein then remains in solution and undeigoes
aligestion by proteolysis. Such a liquid is quite suitable lor treatment
on a percolating filter at a rate of 100 gallons per cubic yard per day
and leaves behind a tank sludge of low nitrogen content.

The use of alkali in the wash waters also falours proteolysis
in the storage tank, but rhe addition of waste waters iontaining
sugar will result in abnormally hith acidities and may cause
precipitation of casein even in'soluiions of high buffer cipacity.
Such tank efluents, especially if of high biochemical oxygen demanil,
have wide C/N ratio and would not be particutarly iuitable for
treatment on a percolating filter without addition of available
nitrogen and probably also of phosphates.

u. .{.. G. Nonuex. " The Decornlositio* of Ligttit in Pla*t
Matqials." Transactions of the Third Intemational
Congress of Soil Science, Oxford, 1935, Vol. III, pp.
l05.l08.

Knowledge of the defects in the determination of lignin have
Frmitted conclusions as to the availability of lignin to be placed on
a surer basis. The determiaation of lignin is affected by the presence
of pentose units and proteins unless special precautions be ta.ken.
Determinations made on decomposing materials are apt to be
misleading because pentose-contai;ing constituents are prolressively
rcmoved and microbial protein concurrently symthesised. When
these disturbing factors are taken into account it may be shown
tlnt lignin under aerobic conditions is slowly but steadily fermented.
Over 4O per cent. and probablv more than 50 per cent. of the tignin
of oat straw was removed in twelve months.
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LIr. H. L. Rlcuenosott. " Tke Ninoger Cyck in -Grcssland
Soirs-" Transactions of the Third Internattonal Longress

oI Soil Science, 1935, Vo1. l, pp.2L9-221'

In normal qrasslard soils the equilibrium levels of ammonia

and nitrogen ar6low, the level of ammonia being consistentl) above

that o{ n'itrate. These equilibrium values show no clear seasonat

;i;s* ;;;i{""1";i longiontinued mamrial treatments' They are

ranid'iv re,stored a{ter th"e addition of nitrogenous fertitisers' Added
rJ-o'rrir nitrosen aDDears to b€ absorbed by lhe herbage no- less

raoidlv thal niirate nitrogen. Incubation experiments on sorl Irom
ttri: pirk Grass plots sh6wed that the amount o[ mineralrsabte

nitrosen rore to a'maximum in early spring and fell to a minimum
in laie summer, unless the sulTuner were unusually drv'

THE PLANT IN DISEASE: CONTROL OF DISEASE

(Departments of Entomology, Insecticides and Fungicides' and

Plant Pathology)
(a) INsEcrs AND TEIR CoNrRoL

rrrr, C. B. WILLIAMS and P. S. Mrrxe. " A Mechanical-Inseol
--' ir;i.'' U r.r^ of Entomological Research, 1935' Vol'

XXVI, PP. 54il-551.

The trap consists of two nets in the mouth of which are-electric

t""r *frl"n Lfo* t 
"urrent 

oI air and the insects therein into the nets'

ihe arm bea.ing the two nets revolves slowly and the level can be

altered.
Lrv. C. B. WILLIAMS and F. J. KILLINGToN' " Hemerobiid'a'e-

and Chrysopidae (New.\ in a Light Trap al Rothcmsted

Exoarinkntii Staliott." Ttatsactions of the Society for
Bri'tist, Entomology, 1935, Vol tI, pp. l4el50'

A list oI the species of two familiesol Neuropteracaptured in the
lisht traD tosethir \Mith an analysis o{ their sexes' I imes of appear-

a-ice during itre year and times ot ftight during the niSht'

rv. C. B. Wtrrreus, " Thc T imrs of Aclitily,of C-e ait
N octurna.l f*secl,s, chiefly Lepidofleru, 4s Ntutcakd'. ay a
Light Traf." Transaciions of the Royal EltlgTgloCrcal
Soiiety of-London, 1935, Vol LXXXIII, pp. 523-555'

The paper contains a description of the light trap with its bottle-
chaneini mechanism which enables Ihe insects to be sorted accordmg
to thi ti"me of night tl'.at they enter the traP. Tabulations are.given^

showing the time ot flight at night of about eighty species ot
I-eoido-ptera. as welt as some species of other orders and also certain
{amiliei and orders, The results obtained in two years a're shown to
be very similar.

Lvr. C. B. Wrrruus. " F*rther Eviderce Jor tlt Mi{atim oJ

BratterJties." Bulletin de la Soci6t6 Royale Entomologique
d'Egypte, 1935, PP. 250-26r.

A collerction of a.bout thirty records of alirectional movements of
butterflies in various parts,oI the world published as evidence of
migration.

https://creativecommons.org/licenses/by/4.0/

