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SOME FERTILISER EXPERIMENTS
WITH POTATOES ON FENLAND

SOILS
BY H. V. G,rn:rrn, ]I.A-

lRothamsted, Exlerilnental Station\

THANKS to the actiye co-operation of certaia fenlald farmers it has
been possible in rccent years to conduct a. series of replicated trials
rvith fertilisers on the potato crop on a number of black soih. The
cultivation of the crop has been entirely in the farmers'hands, while
the scheme of maJturing and the experimental details have been
carried out by members of the Rothamsted Staff. The design
of the experiments have been such as to enable a valid
estimate of the experimental error to be made, and in most cases
several levels of the n[trient in question have been tested in the same
experiment both alone and in combination \i/ith other manures. The
trials have been carried out on fifteen fiel<ls comprising the following
ty'pes of soil (I) Deep black land artificially clayed. (2) Black soil
almost touching the clay at deep plough depth. (3) Light blowy fen.
(4) Black soil grading into silt. A small begiming has thus been made
to explore by the new experimental technique the vast and very
varied district in which the potato forms the chief crop. The one
fertiliser that is in rmiversal esteem in this district is superphosphate.
Many farmers consider this to be enough in itself, but au increasing
amount of compourd Iertilisers containing a proportion of the ot-her
nutrients, nitrogen and potash, are coming into rrse. The quantitative
effects of these manures, includhg sup€rphosphate itself does not
appear to have been accuratelv ascertained on a range of soils in the
past ; so t}lat the results of these preliminary trials may be of interest.
It will be convenient in the first place to discuss the results obtained
with the three nutrients il tum.

The EfJect of Superphosphate

Eight experiments bear on this point, 6 oi them testing super-
phosphate in an ascendhg scale o{ dressints. In every case the
increase in crop f<rllowing the use of superphosphate has been
significant (i.e., tle observed increase would not occur by chance
more ttran once in 20 tria.ls). The ef{ect is therefore very general and
even including the highest dressings the average performance of
superphosphate is an increase oI nearly 8 c$t. of pota,to€s for each
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I c'.yt. of fertiliser used. The most responsive centres were at Little
Dgwnhlnl.on a clayed land of excellent quality; and land of some-
what simi-lar t]De at Stow Bridee wherd hanisbme hcreases were
obtained by increasing the dressinc from 5 cwt. to lO cnt. Der acre.
On the lighter and poorer soits thefu is evidence that some filins off
in effectivencss of the phosphatc occurs after the levet of 5 cw,t:has
becn reached.

The Effect of Nitrogen
. Nitrogen was tested in ii experimetits and in threc of these
increasing levels of sulphate of ammonia were includcd. The vield
of potatoes was increased significantly by sulphate ot ammonia in I I
of these experiments. The iverage eifeci in ill trials expressed on a
basis of I cwt. of sulphate of ammonia was an increaie of nearlv
15 cwt. of potatoes per acre. At the three centres at which tbe effeci
of increasing applications of sulphate of ammonia were examined
there was distinct signs,of fa[ing 6ff in effectiveness on increasing the
sulphate of ammonia frorn the 2 cwt. to the 4 cwt. level. -The
increments due to sulphate of ammonia were most marked on the
soils of rather heary character; those either clayed artificially, or
having clay or silt near the surface. The lighter-soils gave slilhtly
smaller but very profitable increases.

- It app€ars therefore that both nitrogen and also phosphate give
their biggest effects on the heavier soiG.

'f he ElJect oJ Potash

. There w-ere 14 cxpcriments'involi,ing potash, four of them testing
rncrea,srng levels ot sulphate of potash. Although nitrogen and
phosphate showed some signs of different behavioui on the iiifferent
soils, their action could nevertheless be lairly considered as a whole
taken over all soils.

This is not the case with potash so far as tlese experiments are
concemcd. On the five heavier soils onlv one simificani resoonse was
obtained and this was on the silty fen.- At the-nine other ientres ot
disthctly ligbter or more peaty; character eight gave strong and
srgruhcant responses to potash. At these responsive centres the
average increase per I cwt. of sulphate or muriate of potash amormted
to 18 cwt. of potatoes. At the other Iive centres it wis practically nil.

I nteraclions
Hitherto we have measured tle effect of a manure by its average

perfo__rmance taken over all cornbinations actuaUy tested. Mo;e
detailed examination shows that the cffectiveness ofi manure usuallv
depends on the presence or absence of other fertilisers. Fortunatelv
so far as our results q'ith potatoes are concerned, the fertilisers
u:ually tcnd to reinlorce each others' effects. the effect of (say)
uitrogen and phosphate ased together is usuallv greater than ti.r6
sum oI the effects of each fertiliser used alone. In some of these
experimeDts these interactions have been definitely sigaificant.
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Incrcasc due to Su?er|hos?hate.
Little Do$Eham 1932
March 1939

Increese Are h S&ryhetu ofPotash
Thortrey 1932 (ro dutrg) ..
Thomey 1933 (dun8)

Thls type of result is observed in greater or less degree in most of
the experiments and constitutes an argument in favour of complete
fertilisers.

The above series of experiments indicate that the Fenland soils
so far examined tive ha.ndsome responses not only to superphosphate
but in most cases to sulphate of ammonia, while the soils containing
little cla), respond exccllently to potash also. These fertiliser effects
tend to reinforce each other when mixed manures are used.
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