
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

Physics Department

R. K. Schofield

R. K. Schofield (1948) Physics Department ; Rothamsted Report For 1947, pp 21 - 24 - 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

2l

DEPARTMENT OF PHYSICS
By R. K. ScRonrro

Shortly after his return from \Yest Africa Dr. Keen went, at the
request of the British Govemment, to East Afica to preside at an
intir-territorial conference ou agricultural problems and to advise
on agricultural policy. He was appointed Director of the East
African Agricultural and Forestry Research Organisation with
efiect from lst August, 1947, since when Dr. Schofield has been in
charge of the Physics Department.

FrELD woRI<

D ee! Noughing exq et inre nts

This series of experiments has continued to expand. Of the
15 experiments started on farms i\ 1944,7 remained in experiment
in 1947; of the 15 started in 1945, 12 remained in experiment; and
17 neiv experiments were started in the autumn of 194{i for the 1947
season. During 1947 arrangements have been made to start
another 24 for the 19,18 season; and all but one or two of the 36
fields under experiment in 1947 are expected to be under exPeriment
in 1948.

These experiments are now situated in many counties of
Englaud and in two of Scotland, and the policy has been to ask the
counties to undertake the actual responsibility for carrying out the
experimental work on the fields. This Department remains
responsible for the design, the choice of sites, and the working up
of the results of all the experiments.

The results for the 1947 series have, in the main, followed the
previous results. Thus, in spite of the opinions of many very
successftrl growers, potato yields remain for the third year in
succession unafiected by the depth of ploughing. For eight out of
the nine comparable fields avai.tible this year the average yield on
the 6-9 in. deep ploughing was 9'2 tons per acre, whilst it was 9'5
tons on the land ploughed to this depth and subsoiled and also on
the land ploughed to 12-15 in. The corresponding figures for the
average yields in the two previous years are l3'1, l3'0 and l3'l tons
per acre respectively. On the ninth field deep tilage appeared to
increase the yield from between 1-4 tons per acre depending on the
particular deep tillage treatment chosen for comparison, but the
felds on different parts of the same plot were so vadable that the-precision of the experiment must be considered extremely low.
The Rothamsted experiment agaia gave an increase of 0'7 tons per
acre due to 12 in. ploughing compared to 6 in., making the average
increase over the four years of the experiment 0'9 tons per acre.
The result of this experiment thus continues to difier from those
lound elsewhere.

In 1947, as in 19,16, deep ploughing either for wheat or for the
previous crop may have increased yields by as much as 2-3 cwt. of
i,.ri". O" 6ne fi6ld o" a very intractable-silty clay it doubled the
irield from lGs2 cwt. per acre compared wit-h the normal ploughing
of tbe fam. The soil on this field is typical of much of the silty
soils of South-East England, and these lie in a region where deep
ptoughing is not practised at the present time. Deep ploughing
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had little effecr on the yield of badey, whether done in the autumn
for the crop o-r for-the previous crop, although, again at Rothamsted,
it increased the yield by about 2 cwt. per atre. -

In 1947 the effect of depth of plbughing and of the time of
application of the mineral fertiliser to sufar &et were examined in
more detail than previously. The resuli sbows tbat on the clav
ioils deep ploughing increased the yield of sugar beet bv aborit
2 tons per acre compared with normal ploughinq-if the tertil-iser was
applied in the spring alter autumD ftou[nin[, but it had little
effect on yield if the fertiliser was puf on ihe Iand belore autumn
ploughing. Ploughing in the fertiliser in the autumn to 6-9 in.
increased the yield by about I totr compared with Duttins it in the
seedbed, as is the usual practice. However, on th; dee;Dloushed
plots, ploughing in the fertitiser tended to eive a lower'vield ihar
applying it in the spring, probably becausi the seedbed of these
plots, made out of subsoil, was too poor for the beet to start weu.

On fields on sands and limestones deep olouehine had littte
effect on feld compared with shatlow. But there "was"a tendencv.
both this year and last, for ploughing in the fertiliser in the autunin
to give about half a ton of extra beet compared with aDDlvins it in
the spring, whatever the depth of ploughing.
, These deep ploughing experiments have n-ow shown that, at least
for sugar beet, they must ilclude investigations on the resDonse
of the crop to difierent distributions of ;inerat fertiliser ii the
cultivated layer of the soil.
On lha clfecl of inlcr-roa cullivut;ons ot lhe s/uslh of bolaloes

The experiment has been continued for- anothe'r vear in which
the_ effect of earthing up, of the deptb of setting ihe hoes andg-IE* ITq b€tween the rorvs, and of mulching;"on the $owthand the yield of potatoes. This year none of th; treatmen-ts had
any .significant -efiect either on yield or on the proportion of
potatoes greened.

Mctronotoclcer wonit
Evs?orulion atd tratsfir ation

Observatrons have been continued, but no further analvsis ol
data has been made as the ma"in requirement at present is the
collection of records over a priod of some years to s& if the earlier
generalisations are valid. From the earlier work an attemDt has
been made to estimate transpiration losses from extended aieas of
grassland when rainfall is insufficient to keep soil moisture at a level
high enough to maintain maximum trans'piration rates. Usine
"6eld capacity" as an identifable and reproducible reference leve'iit is assumed that a moisture deficit is built uD as transDiration
exceeds rainfall, and that up to a timiting value, sr.,rnboliseh bv C.
transpiration rates are independent of the de6iit. When 

-the
delicit exceeds C inches, soil lactors timit water movement to the
roots, and hencg transpiration rates decrease. A quantitative
expression of thG falling ofi was obtained from earliir work on
evaporation from bare soil. With knowledse of the time in soring
when soi.l was at field capacity, of the succeEding weather, and of i
value of C, it has been possible to follow the chaise in soil moisture
defcit throughout the- summer and autumn. fimes of the first
mnning of field drains on Cambridge University Farrn have been
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successfully predicted within a few days, using values of C ol about
3 in. This order of magaitude can be justifed from the known
rooting habit of the pasture, but fu'ther researcb will be needed to
show how it depends on croP tylr, rnanuring, croP management,
and spring weather.

The concept of soil moisture deficit, referred to above, has been
prcsented in iletail to show hon, it can give guidance in problems
associated urith soil mechanics.

M eteolological equi, aN
Attempts to improve equipment continue. The alparatus

(referred io in the 1946 report) set uP to measure dew-point
iontinuouslv has not been very successful, but deficiencies in the
recording iristrument itself have been a contributory factor, and
vhen ceitain faulty components are replaced the mathod will- be
given another test Lefore a final verdict is reached. Apparatus has
been built, and is undergoing laboratory trial, Ior conthuous
recording of transpiration so that variiations during the day can be
determined.

An exhaustive examination of the several rain gauges at the
enclosure has revealed the sources of long standing discrepancies.
These are partty due to exposure and partly due to a defective
gauge glass- in Jnew Fin. gauge. A circular turf embankment has
6eei Uuitt round one of oui gauges, and this particular gauge will
be used as the standard rain gauge in luture.

During the year a standard pattern of evaporimeter has been
set up to tracC the source of discrepancies between open water
evaporation, as measured by Meteorological Omce Pattem tanks,
and our Rothamsted equiPment.

A gricullural meteorologlr

A short article has been published on the Dature oI the Physical
and biological problems associated with agricultural meteorology,
and some"steps'toward their solution have been taken in collabora-
tion with the Entomology and Plant Pathology DePartments--

With the forrner, a tower 105 ft. high has been s€t up, and the
Phvsics DeDartment has equipped it at tlf,o levels with continuous
r€c;rders for temperature, iu-niiaity and run-of-the-wind, with th€
dual purpose of providing the Entomology Department I'ith
conterirpoiary physical datito linJ< up with insect catches (aPhides)
and of suppiying our own needs foi more detailed knowledge of
temoeratuii, vapour pressure and wind velocity profiles in con-
nection with evaporation and transpiration studies. Preliminary
survevs indicate' that the first purpose has been successfully
achieied; as indicated above, no detailed analysis for the second
r,urDose has vet been attemDted-' hor the plant Pathologi Department a small portable general
ouroose field unit has be€n designed and built to measure the same
ihrde weather elements in thi restricted space available inside
srowins Dotato crops. The instrument is based on the very large
iesativ"e'temDerature coefficient of electrical resistance of semi-
co;ductine eliments known as "thermistors". From the point of
view of both Departments the year's work has been exploratory'
aod successfullv' so. In the light of experience gained a new
instrument is 6eing buitt which will be simpler to use and more
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precise. Judging by visitors' interest a satisfactory irstrument of
this kind will meet a real need.

At the request oI a joint sub-committee of the Meteorological,
Entomological and Ecological Societies Dr. Penman is writine a
book on the meteorologica.l principles and methods of importaice
in the study of the efiect of weather on biological activity.
Lenoneronv wonx
P hyrico-chernical studies

The revigw on p. 95 covers those sections of the physico.
chemical studies which have been under investigation for a number
of years. There remains for mention here a new investigation on
the migration of ions through soil and other porous materials.
This investigation has two objects. In the firsi ptace it should
throw tight on the factors controtling the rate of movement of
nrrtrient ions towards the plant root. In the second place, since
the migration must take place through nater, these siudies may
throw light on the condition of the water in the minute intersticei
of the soil. The investigation has already brought to light an
interesting efiect when bentonite is added to a sal[ solution. The
condurtivity. of N/10 potassium bromide solution is reduced 16 per
cent. by adding 0.91 per cent. of a very fine bentonite which, under
these conditions, forms a thixotropic gel, whereas the conductivity
of N/40 potassium bromide is increased 3 per cent. bv addine 0.57
per cent- of the same bentonite which in this case forms a defloc-
culated suspensior devoid of rigidity. These bentonite particles
are plates l0 A. thick.

These results strongly support the view that the bentonite
particles in a thixotropic gel form a kind of network in which the
edges of neighbouring particles are drawn towards each other.
Vapo*r pressure of solutions

The work on vapour pressure of solutions was first undertaken
in order to supply information to the Bee Department about the
relationship of the aqueous vapour pressure of honey to its water
content. Some measurements were made using pure glucose and
fructose and the question arose as to how the resrilts sliould be set
out. A study of the literature shows that no convenient method
had been devised for expressing the departure of very concentrated
solutions of non-electrolytes from ideat behaviour. Since there is an
obvious analogy between the behaviour of water in a conceutrated
solution and water in moist soil, the problem has been exarnined in
a more general way. We have hit upon a new handling of vapour
pressure data, and a paper on this subject is in course of p=reparaiion.
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