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

https://doi.org/10.23637/ERADOC-1-85 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 1927-28
Full Table of Content

Detailed Laboratory and Pot Culture Investigations on
Fertilisers

Rothamsted Research

Rothamsted Research (1928) Detailed Laboratory and Pot Culture Investigations on Fertilisers ;
Report For 1927-28, pp 40 - 42 - DOI: https://doi.org/10.23637/ERADOC-1-85

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/85
http://www.era.rothamsted.ac.uk/eradoc/book/85
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-1-85 pp 2

+0

PLANT GI{OWI'H AND gUANTll'y OF FER'I'ILISERS.
Of the many attcmpts to find the relationship between the

amount of plant growth and the quantity of fertiliser applied,
the most widely discussed is the attractive ooe of E. A. Mitscher-
Iich, which, however, is open to some criticism. Professor Bal-
mukand, rvorking in Dr. Fisher's laborator.y, has shown that the
results may be expressed in terms of two constants, one reprc-
senting the importance of the Dutrient to the crop, while tlre
other represents the amount of nutrient the crop can extract from
the unmanured soil. The 6rst of these coostants is presumabl_y
a crop and even a varietal factor, and the secood is a soil factor:
the coostants promise to afrord a means of estimating both,
and so of expressing numerically both the crop need alld the
amount of available plant food in the soil.

DETAILED L.{BORATORY AND POT CULTURE
INVESTIGATIONS ON FERTILISERS.

The laboratory work is carried out io the Chemical Depart-
ment by Mr. R. G. Warren and Dr. H. L. Richardson, under Dr.
E. M. Crowther, and the pot culture work by Dr. W. E.
Breochlel' and Miss K. Warington.

Cyananide. No experiments had been made at Rothamsted
with this substance since 1920 and, as the method of manufac-
ture has considerably altered, an extended series of investiga-
tions lvas begun in 1927 and is being continued, The modenr
material is practically free from the dicyanodiamide which used
to cause much trouble, and it is also easier to handle than the
old samples: it still needs, however, to be applied a few days
before sorving. In our experiments, it has been as effective as
sulphate of ammonia on barley at Rothamsted, but less on
potatoes at Woburn and sugar beet at Colchester. The incre-
ments in crops for I and 2 doses of cyanamide and of sulphate
of ammonia have been :-
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The comparison is made ou the basis of the increments
and not of the yield figures: it therefore carries all the errors
of the experiments and acquires valitlity only as data accumulate.
'l'he very low value at Wobum in 1928 is probably fictitious and
arises from the circumstances that the increment for sulphate of
ammonia was abnormally high, being indeed the highest we
have ever obtained.

Much work has been done in the Chemicai Department by
Dr. E. M. Crowther and Dr. H. L. Richardson on the dccomposi-
tion of cyanamide in soil. The first reaction giving urea is brought
about by some chemical change not understood: the urea then
changes rapidly to ammonia and this, through the action of micro-
organisms, is oxidised to oitrate,

While the general course of the decomposition is probably
the same in all soils, the rate at which it proceeds varies in
difereot soils. The most striking result is the delay in the forma-
tion of nitrate even after all the cyanamide has decomposed: the
ammonia remains unnitrified for some long time, In spite of
this, however, plants make good growth, suggesting that they
are using the ammonia,

Ammonium Chloride.-The experiments described in the pre-
ceding pages ald the carlier reports, show that ammonium
chloride is, in general, superior to ammonium sulphate in equiva-
lent amounts for cereals and, so far as the experiments have gone,
for sugar beet but not for potatoes. Further ioformation is
being accumulated.

tlrea. This substance compares very favourably with
sulphate of ammonia in equivalent quantities; it has the advan-
tage of high concentration, containing 46 per cent. of nitrogeu
against only 20.6 in sulphate of ammonia. Further, it has less
tendency to make soil acid,

Bosic Slag. Mr. R. G. Warren has shown that a solution
of sodium chloride afiords a better means of assessing the agri-
cultural value of basic slag than the official 2 per cent. citric acid.
Basic slag increased the amount of manganese in the barley
grown in pot experiments : if it did the same for oats it might be
expected to cure the " grey fleck " disease, which is attributed
to denciency of manganese. The manganese in the slag, hor,-
ever, did not appear to increase the yield of barley.

Su?erphosphate. In spite of much experimental work by the
staff of the Chemical Department, no indication can be found
that superphosphate ever makes a soil acid, Farmers in the
west country and io the north maintain that it increases the
liability to fioger and toe in swedes: on this we have hitherto
been unable to make experiments.

Dr. Brenchley has shown (in confirmation of Gericke's earlier
work) that barley utilises phosphate for increased growth only
in its early stages of growth, although absorption of phosphate
continues almost throughout the whole life of the plant. Early
sown barley can utilise phosphate for at least l2 weeks (varying
with different varieties) while later sown barley cannot, its period
of utilisation being shorter, Further, the period during which
phosphate can be withheld without injury is louger for early sown
than for late sown barley. These advantages in favour of early
sowing have not previously been recognised.
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Sodium Silicate. Sodium siticate has long been shown to
benefit the barley crop at Rothamsted: evidence is now obtained
that this is due to an action in the soil enabling the plant to
take up more phosphate, rather than an actio; in the plant
enabliog it to use phosphate better, as was previously supposed.

Elements need,ed, only in srnall arnouflts. The necessity of
boron and of manganese in small amounts has already 6eeo
demonstrated in earlier reports. Recently, R. V. Allison, in
Florida, obtained striking crop increases by the use of copper
sulphate on certain Florida " muck " soils, which appareDtly
resemble some of our fen and peat soils. Dr. Brenchley has made
trials on a number of crops on these soils, but found no response
to copper sulphate: there seems, therefore, no likelihood of it
proving use{ul here.

SOIL CULTIVATIO.\-.

The experiments oo soil cultivation follow three general
lines. Measurements are taken in the field of the draught or
drawbar pull of the implement and of the effect it has had on
the soil. Laboratory experiments are made to study the physical
properties of the soil, including stickiness, tilth, its relations to
water, air and temperature, and so to explain the field observa-
tions. Finally, field experiments are made to test other and simpler
methods of achieving the same results as present-day cultivation
methods.

Earlier work had shown that heavy dressings of chalk, such
as were formerly given in Hertfordshire, markedly reduced the
drawbar pull necessary to get a plough through tle soil. The
smaller dressings now customary have been tried during the past
three years : five tons per acre of 6nely divided chalk and 30 cu,t,
per acre burnt lime ; but at Rotlamsted neither caused any appre-
ciable reduction in drawbar pull, though another property was
afiected, as shown later.

Among the attempts to simplify cultivation, the rotary culti-
vator is one of the more promising: it achieves in one operation
what the usual implements do in two or three, and thus ofiers
the possibility of reduction in cost. It proved better in 1926 than
either the ordinary ridge or flat cultivation for swedes during the
first part of their growth, but not afterwards; the rotary cultivated
plots then "capped " or hardened considerably; ordioary cultiva-
tion methods were used for the succeeding barley in 1997, but
th6 effect of the 1926 rotary cultivation was still visible and was
entirely benefcial-a residual efect that was riot expected and
cannot yet be explained. The values for yields were:-
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