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

https://doi.org/10.23637/ERADOC-1-89 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.

Rothamsted Report for 1947
Full Table of Content

Soil Microbiology Department

H. G. Thornton

H. G. Thornton (1948) Soil Microbiology Department ; Rothamsted Report For 1947, pp 33 - 36 -
DOI: https://doi.org/10.23637/ERADOC-1-89

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/89
http://www.era.rothamsted.ac.uk/eradoc/book/89
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-1-89 pp 2

33

DEPARTMENT OF
SOIL MICROBIOLOGY

By H. G. THoRNToN

The following main lines of research were carried out dudng
the year:-

A. Wonx DEALTNG wrrH rsB Sorr. MTCRoPoPULATToN

(l) The elJect oJ soil micro-organisms on soil struchre
Rapid improvement in the crumb structure of soil can be

brought aborrt by incorporating suitable organic matter containiag
readiiy decompoiable substances. This efiect is produced scarcely
at all-bv relativelv resistant materials such as well rotted farmyard
-.r,*d o. compost. Mr. R. J. Swaby has isolated a variety of
micro-organisms from soil to which readily decomposable organic
mAtcrials had been added and has tested the efiect on soil crumb
structure of these organisms in pure culture and in mixtures of
pule cultures. The greatest as rvell as the most stable improvemeat
ia soil structure was produced by soil fungal mycelium. Actino-
mycete mycelium produced less stable aggregates, while a very
sma-ll alld temporary efiect was produced by cultures of bacteria
that produce gums. Mixed cultures containing fungi were usually
more effective than mixtures of actinomycetes, yeasts or bacteria,
but micro-organisrns in some of the mixtures tested were found to
antagonise each other with reduced effect on structure. Soil fungi
also 

-improved the structure better than did a soil suspension
containing a Breat variety of micro-organisms. The soil crumbs
poduced by micro-organisms are short-lived, even those produced-
by fmgi biea"king do&.n i{ bacteria or other organisms capable of
attacking fungal cell rvalls are also present.

The more permanent soil cmmbs found in some soils such as
chernozems, rendzinas, krasnozems and terra rossas, cannot be
fully explained as direct effects of micro-orgaoisms. The,more
resistanihumus seems to play a part here and an attempt is being
made to determine which of the humate fractions are mainly
responsible.

l2l NitriJying bacteria
Dr. Jane Meihlejohn irr a studr-of the bacteriology of ammonia

and nitite oxidatio'n has devisetl'an improved cultriie medium for
use in nitrification studies a-nd has investigated the effect of trace
elements on the nitrifying activities of crude liquid cultures. This
work, carried out with the co-operation of Dr. H. Lees of the
Biochemistry Department, showed that iron markedly stimulated
the production oi nitrite from ammonium salts. A mixture of 10
traci elements lacking iron, copper and zinc was found to depress
nitrite formation; this depression was prevented by the further
addition of iron or coppei but not by zinc. A proper balance of
minor elements hence appears important to the nitrification process.

(3'1 Micro-organisnx altacking resinous substances in soil
Mr. P. C. T. Jones concluded his researches on microbial

decomposition of "Vinsol" and "Gum rosin" in comPacted soil,
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work utrdertaken on behalf of the Road Research Board. bv
investigating the stabilising action of various antiseptics addeil
with the resins to the soil- -

(4) Soil, actinoruycetes
Mr. F. A, Skinner commenced work here in Ausust and is

investigating the actinom-vcete flora of some Broalbalk plots
comparing the flora of the wheat root surface with that of the
main soil mass. This work is in its early stages.

(5) Mycorhizal associalions

- Dr. Janet Mollison, who also commenced work here in August,
has continued her investigation of mycorrhizal associations,
particularly in clover and wheat roots. Hei earlier work established
that red and white clover plants growing in the field are always
in{ected with a Phycomycete fungus that forms typicat ro-ot
associations of the "endomycomhizal" type. A similar fungus has
also been found in wheat ioots and a "sirrvey is at preseni being
undertaken of the relative abundance of mycorrhizal infections on
wheat roots from variously manured plots of Broadbalk in samples
taken at regular intervals, This is being carried out in conjunclion
with estimates oI the content of fungal hycelium in these ioils.

Experiments to test the comparative gro*th of clover with and
wi_thout the Phycomycete and to study the conditions determining
infection and emergence from the root are under way.

(6) Myrcbacteria
The numbers of this group that attack true bacteria by mears

of antibiotic secretions are of special interest in connection 
'with 

the
competition between sections of the soil population. Knowledge
as to their distribution in soils was wholly lacking urtil Dr. B. N.
Singh made a survey of their distribution in Rothimsted plots and
in _soil samples from a wide area in Britain. He is now extending
this survey to soils obtained from other parts of the world.

(71 Protozoa. (a) Giant rhi.zopods

- Dr !. N. Singh has continued the study ol the life history and
feeding habits of the giant Rhizopod, Leptornlxa Goodey, which he
has {ound to be abundant in arable soil. Iis developrirent in soil
under laboratory conditions is unaffected by reaction over a range
fram pH 4.2 to 8.7 nor is its distribution in field soils related [o
their reaction, The orgaaism is specific in its bacterial food
requirements and was found to eat rather less than half of the
92 species of bacteria supplied to it in a test. It difiers markedly
in its preference Ior particular bacterial species both from true soil
amoebae and from the amoebula stage of Acrasieae, but it resembles
these in its dislike for bacteria that produce pigments other than
yellow-or orange and in its indifference to the tramstaining reaction
of the bacteria.

A- single iadividual Leptomyxa contains a large number of
nuclei which undergo simultaneous division by an unusual form of
mitosis in which the nuclear membrane and the nucleolus persist
until telophase. The organism produces multinuclear cysti in a
manner unique amongst protozoa but resembling the salerotium
formation in Myxomycetes. This Iormation of cysts is dependent
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both on the cultural conditions and the species of bacteria supplied
as food- OI 65 strains of bacteria edible to it only 20 led to the
production of cysts in any considerable numbers. -

(71 Protozoa. (bl Elfect of bacterial food on the life cycl,e of soil
amoebae

The part taken by active amoebae in consuming bacteria in the
soil makes it important to understand the efiecf of the type of
bacterial food on the gro$th of amoebae. Dr- B. N. Singh has
found in previous \Mork that certain species of bacteria are ieadily
eaten while otbers are inedible to soil amoebae. Miss L. M. Crump
has found that such amoebae can be trained to feed and multiplir
normally on a species of bacterium that was at first almost iaedible
to them. Wllen fed on a pure bacterial culture whether originally
edible or not the amoebae tend to lose the ability to form cysts. 

'

(B) INVESTTGATToN coNcERNTNG :rsr NoourB BACTERTa oF
CLovER

(ll Stability oJ baclerial strains as regard.s effectivitlr
The tendency for strains of the nocule bacteria to change their

efiectivity towards the clover plant in certain soils (see previous
reports) is of great importance afiecting the chances of improving
clover grollth by inoculation. Dr. J. Kleczkowska is invesligatin[
the problem of strain stability along two lines.

First, the tendency to produce ineffective mutants in soil is
being investigated by using a strain known to be liable to change
and growing this in a variety of soils in the hope of discovering
the soil conditions producing the change, and also by growing i
number of bacterial strains in a soil krown to produce changei in
some strains, in the hope of discovering a genetically stable slrain.
This investigation is still in progress.

Secondly, the known tendency for bacteriophage to induce the
appearance of mutant forms of the bacteria diflering from the
parent strain in eflectivity is being studied. Three bacterial
strains originally ineffective towards clover were subjected to the
action of 'phage. With one of these strains the 'phage failed to
produce mutants differing in effectivity kom the parenr strain. In
a second case efiective and intermediate mutant strains appeared
and retained their new characters after isolation and purifiiation
by plating and plant passage.

In the third case efiective and intermediate mutants were
obtained but repeated plating from single colonies alwa5zs produced
a mixturg of isolates difiering in effectivity, about 60 pei cent. ol
them being ineffective. This result indicates that stlains difier
greatly in their stability as regards their efiect on clover.

(21 The ability ol baclerial slrains to establish thelnselaes in the feLd
Success in the commercial "inoculation" of legume crops

clearly depends first on the ability of the bacteria used as the
inoculum to become establisbed in the soil and oroduce an adeouate
number of nodules in the crop. Where indculation is use'd to
replace "wild" strains of nodule bacteria that are inefiective
towards the crop, by an irtroduced effective strain, it is necessary
to use for inoculation a bacterial strain able to establish itsell in
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mmpetition with the wild straias already preseut in the soil.
Miss Margaret Thomas is investigating the ability of selected
efiective strains of bacteria to produce nodules on clover inoculated
with them under field conditions. Trials have been run at half a
dozen centres. These involve the isolation of bacteria lrom an
adequate number oI nodules from inoculated and untreated plots
and serological identifrcation to determine the percentage of
nodules in the treated plots that were produced by the inoculum.
This work is still in progress.

(31 Genetics of clwer in relatiol to noduk formation
Further work by Dr. P. S. Nutman in the inheritance of

resistance to nodule formatioa suggests that the production of the
cytoplasmic Iactor considered to be responsible for the matema.l
component in the inheritance is itsef determined by the recessive
resistaat factor r. More than one simple resistant {actor has been
identified in material of different origin.

Grafting experiments witl resistant and susceptible plants have
shown that the resistance of the root system is independent of the
genetic constitution of the scion.

Studies in the inheritance of the efiectivity response have been
continued.

(4) Tke physiologjt of nodule ptoduation
Ar examination has been made by Dr. P. S. Nutman of the

influence of delayed inoculation on nodule formation. With
efiective strains moderate delay leads to an enhanced rate of
nodulation but further delay to a reduced rate, but following
delayed inoculation with inefiective strains no iucrease in rate is
evident. This result is consistent with the theory that the early
formation of efiective nodules results in the secretion into the
neighbouring tissues of a substance ifibitory to the forrnation of
other nodules or of lateral roots nearby, but that inefiective
nodules degenerate before this substance can be produced. Further
experiments to test this.hypothesis are in progress.
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