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Of all plants yet tested, broad bears seem to require most, but even
for them access to 0.2 mgms. and probably less, of boric acid
(HtBOr) per week per plant during the growing season suffices, while
peas and barley require much less. Apparently all plants require
some.

Ttese very small amounts are usually, if not invariably present
in the soil. No clear case is known where addition of boron has im-
proved plart grorth in the freld. There are a few possible exceptions
which deserve further investigation: e.g. a, cedain tobacco disease
in Java may be attributable to boron deficiency.

Wheu the need of the plant is satisfied, further quantities oi
boron may easily do much harrn; citrus growers in Califomia have
suffered loss tbrough the presence of boron in the irrigation water.
Maruring with boric acid is certainly not recommended; indeed,
it is strongly to be deprecated.

SOIL PHYSICS
During R. K. Schofield's charge, the work on soil cultivation

*'as continued.
In the laboratory further search was made for easy and rapid

methods oI soil testing. A new machine, called the Pachimeter,
was devised by R. K. Schofield and G. W. Scott Blair to study the
process of rolling a plastic cylindrical mass of moist soil or clay
between two plates under a gradually increasing load. It was
tound that the load at which permanent lengthening of the cylinder
first occurs is, within limits, a definite and reproducible value which
varies considerably \aith the nature oI the soil or clay examined,
and this measurement promises to be of value irt soil classification
and surveying. The method has attracted a good deal of attention
outside the sphere oI soil investigations, and especially in the flour-
milling industry.

R. K. Schofield has developed a new rapid method lor deter-
mining the " base excharge capacity " oI a soil: it cousists in
measurint the decrease in conductivity of a potassium phosphate
solution when a weighed quantity of soii is introduced.

C. G. Hawes, Executive Engineer, Lloyd Barrage and Canals
Construction, Sind, spent nine months in the department studying
methods of distinguishing soi.ls likely to give trouble under irrigation
conditions.

IIETHODS FOR AGRICULTURAL SOIL SURVEY
In recent years there has been marked development irr the

number and extent of the soil surveys undertaken in this country and
elsewhere, and it has become essential to work out satistactory
methods for field and laboratory examinations. Much progress has
already been made in the United States and in Rus-sia. The Russian
methods have been studied in Russia during the past few years by
several members of the Rothamsted staff. E. W. Russell worked Ior
some months with a soil survey party in South Russia ; G. V. Jacks
and H. L. Richardson have worked there for shorter periods; while
E. M. Crovther, H. L. Richardson, and the Director have
traversed the country with tle leading Russial soil experts to lcarn
their methods from them at first hand.
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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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