28 April 1933,

Mr. F.W. Elﬂﬂlﬂr|
Agricultural Institute,
Eirton,
Nr. koston, Linca.

Dear Mr. Handley:

I have your letter of 26 April 1933 on the manurial
experiments with tulilp bulbs together with the data for the
years 1931-32,

The differences in yield cbserved, in the several cases
to which you direct attention, between the plote in which
pPhosphates or potash were omitted and ths complets manure plot
9, chosen for ccmparisen with them, certainly provide a prima
facle case for saying that the omisgion of these Ingredients
from the complete manure, makes a perceptible differsuce to
the growth of the bulbs.

These differences do not seem to be very amall absolutely,
about 7 per cent. in the case of phosphate, and 10 per cent. in
the caee of potash and though they are not perhape very large
compared to their standard errors, I have nc doubt that they
should be Judged statistically significant. I imagine the
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right basls to apply to the absolute difference in growth rate
would be to consider whether the omission of the phosphatea
diminished the ccmmercial cost of growing the bulbs for the
former year by as much as 7 per cent. I say the commercial
cosl, because dﬂuhtlnaajin carrying out the experiment greater
expenditure has besn incurred then would have basn for
commarcial purposes.

I notice you point out that the unmanured control plot 5
gives increaces not much lower than that of the incomplate
marure plot 4. The gifference in fact ia only just over 1l
per cent. and it may really be true that the gump-lete manure
leas potash ie in fact, worth less for increasing the growth
rate of the bulbs. fhere ie, howwer, a diffliculty in inter-
preting the results if all the 30 treatments have not been
arranged at random,or at least randomised with known restric-
tions in the series in which they are Erown. In the absance
of thie precaution it is, unfortunataly, certain that incon-
elptencles between the different compurisons possible may
arise simply through uncontrollable factors ait’fecting the
fertility of the different plota.

Without a delilerate randomisation it is impossible to
cbtain a strictly valld estimate of sampling error and so to
apply & strict test of significance to the differences observed,
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Whan this precaution is hnhﬂnfhuwﬁ?ur, it iz our experiences
that suoh inconeistencies vanish and that interpretationg
indicated by some comparisons will not be found to be contra-
dicted by other comparleons in the same experiment,

1f you would care to discusa the matter further with me,
1 should be very happy to aso you here, for example on May
4th. or 5th, A card in advance giving your probable time
of arrival would be a convenience. I am holding your
datd here meanwhile,

Yours ainceraly,



