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Somewhat diflerent metlods are used in the United States.
In order to make a carefuI study of these, one oI their leading

soil survey_ors, L. L. Lee of the New Jersey Exprimental Station,
was invited to visited Rothamsted for-a velar du-rins which time he
made two typical surveys: a detailed sirrvey of ihe Rothamsted
Iarm, showing how the hethods are used il making an intensive
survey of a small anea, and a more general survey of -Keut, showing
how they deal with a large area in t limited spa; of time. A num-
ber of meetings took place with soil surveyors-in this country, out of
which emerged agrcements as to procedurb which will prove oI great
value for Iuture work. One of the German ,. Kuliurtechni[er "
Dr. Jaaert,_was also invited here for a year to apply his heat of
wetting and other methods to the study of British soili.

GENERAL MICROBIOLOGY
Much oI the earlier work of the Station was concerned with the

effects oI partial sterilisation of soil, and the view was exDressed that
the increased numbers of bacteria following on the partialit"ri,ti.ation
treatment_ resu.lted from the suppression bf soil piotozoa. This has
been confirrned by much subsequent work and regular relationships
have been traced between the- numbers of bactiria and those of
protozoa ; when one is high the otber is low, and oice verca.

The furt"her deduction was made t.hat these higher numbers of
bacteria produced a larger amount oI ammonia in ti'e soil and there-
fore increased the total amount of plant food. It now appears ttrat
this requires important qualification; the amount of aniinonia and
carbon dioxid_e produced does not increase proportionately to the
numbers of bacteria, but much less. As the 

- bacterial irurnbers
increase so theh individual effciency decreases. In exlxrirnents with
cultures of bacteria in artificial media it was showa 

-that 
additions

ol th9 protozoa C oQidia reduced the bacterial numbers, ard increased
t!: individuat -efficiency. The relationships between numbers and
efficiency could be expressed by a straighi line, but the actual line
for ttrj protozoa-free cu.ltures differed Irom that expressing the results
fgr- th,e cultures containing protozoa in a waj, suggisting that
Lorytdtum stimulated ammonia production by the bacteria quite
apart from its effect in reducirg numbers of bicteria.

This work on the interacti6n of the various groups oI the soil
organisms is being continued.

The work on nitrification described in the last Report is being
continued.

EFFLUETT-T FROII{ SUGAR BEET FACTORIES
The study of rhc purificatiou oI effiuents from susar beet

Iactories bas been continued, and useful information f,as been
obtained in regard to the possibility of inoculating filters with par-
ticular strains bf bacteria. '

SOIL BACTERIA
Bootzrial Numberc in Fizld Soik
. An_ essential part of the work o{ the Bacteriological Department
is to Iorm estimates of the numbers of bacteria -in the ioil. The
plating method was used at Rotlamsted for marv years, and it
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served the us€ful purpose of showing which Iactors increased and
wbich decreased the numbers of bacteria in the soil, though it faited
to record many of the groups, so that the results were always low.

A great improvement in the method oI counting was made in
1928 by H. G. Thomton and P. H. H. Gray ; direct counts are made
from stained films, and the difficult problem of estimating the minute
amount of soil involved is overcome by mixing with a weighed
quantity of the soil a kno$ryr volume of a suspension oI indigo particles
the thickness of which has been determined with a haemoc5rtometer.
Bacteria and indigo particles are both counted in the stained films
Irom this mlxture, and, from the ratio of bacteria to indigo particles,
a simple calculation gives the numbers of bacteria per Sram of soil.

The method is not only much more rapid than the older one, but
much more complete. The plating method usually gives numbers of
the order l0 to 30 millions per tram of soil from our plots; the new
mettrod gives numbers varyint from about 1,500 million to 4,000
million per gram of soil. On the Hoosfield barley plots, for example,
the numbers varied from 1800 millions per gram in the soil of Plot
l--{ (unmanured since 1856) to 3,600 millions on Plot 4AA (complete
artificial fertilisers, including nitrate of soda every year since 1856).
Further, the numbers in the different plots varied in much the
same way as the felds, so that bacterial counts give some indication
of the order of productiveness.

Baclzriological Methnds o./ lssessizg Soil' Ferlilily
In recent years several bacteriological methods have been deyised

for assessing either the general fertiliiy of the soil or else some special
deficiency such as lack of lime or of phosphate. One of the simplest
and most elegaat is that of Winogradsky and J. Ziemiecka, and
fortlDately we were able to arrange with the authorities oI Ore
Pular+y A$cuttural Institute, Polan--d, for Mme. Ziemiecka to work
for some months in our laboratories applying the " Plaques moul6es "
method to the soils of the classical plots. The results gave correct
indications as to the presence or absence of adequate phosphate and
lime supplies on the plots receiving no nitrogenous manure or onlY
the normal dressings, but not on plots to which heavy dressings of
[itrq3'enous marure were given. Further examination showed, how-
ever, that Azotobacter was either absent from these soils, or occurred
in only small quantities; when a culture of it was added as part of
the test t}le results came out entirely correctly.

Couts of nitrifying organisms rrere made from some of the plots,
and ttrese showed some relationship with soil fertility.

During the course o{ her experiments Madame Ziemiecka isolated
an organism of considerable interest, whose cells possessgd th-e- power
of abiorbing certain indicators such as Brom Thl'mol Blue. She also
obtaned. a Myxobacteium which attacks cellulose, the first found in
our soils.

THE NUMBERS OF FUNGI IN THE ROTHAMSTED SOILS

The quantitative methods worked out in the Mycological Depart-
ment hate been used by Jagjiwan Singh for estimating the numbers
of fungi aad actinomycetes in the Rothamsted soil. The t]?es oI
furgi *ere much the same ir the differently manured Plots, but the
numbers both of types ard of individuals were alvr'ays higher on the
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