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shelter from the grass banks at the side and perhaps from the chicken
pens. Three earwigs captured from the plants at-night were kept itr
the laboratory confined with 2 swede and B mangold plants. Within
5 days ttre plants were destroyed but no prefereice rias shown.

WOBURN
An attack on the micro-plots of sugar beet was the ontv thing of

interest this year. Only a few plants wele lost, the stems biine ealen
off a short distance above ground level witb a short lensth-of thc
central strand left. Mammils or birds are suspected. i Harpatus
was.collected by-spreading sackiag at night, but no damage could be
ascribed to this insect.

FIELD PLOT TECHNISUE
The- Statistical Department has been largely concerned with the

methods oI the interpretation of field and laboratory experiments,
and with the principles oI their desigr. The principlei which govcm
the dependence of interpretation on design have Gen made c'iear in
previous years. Many voluntary workers, however, are anxious to
illustrate particular aspects of these principles and to explore lurther
the practical bearing of the observations ma.de in unif6rmitr. trials
and il explicit experimentation.
_ Durirg the ygar three workers (F. R. Immer, S. H.
Justensen and R. J. Kalamkar) have takLn up the question of thc
most_ efficient u-se of lnnd in experiments in whiih an 6dge row must
be disca.rded. In such cases the narrower the strio use-d a-s a DIot
the larger the proportion of the crop re;ectJtromitre e;;rir"J;ij
data. On the other hand, it has bien widety verified thit, for the
same area harvested, subdivision into numerous small plots genera.lly
leads to a considerable increa-se in precision. Using indipendent dati
relatrgrg in twq cqses to potato€a and in one t6 sugar beet, each
enquiry showed that the best use of a given area cair be made bv
using 4-row plots, where halJ the total arei is discarded. Conseouentlv
where the precision of the experiments is chiefly restricted bv thl
experime-ntal area available, tfiis width of plot riray be expectid to
give the best results.

The efficiencv of the sampting method, both in its application to
yield trials and to the progress and $owtb of crops, lar!il1. depends
on the choice of the sampling unit, or set of drill-lengthl iixed bv a
single act of randomisation. Experience in previous vei.rs had thro-wn
doubt upon whether the form of sampling-unit origiaally chosen for
crop weather observations was the best possible:- (l) because the
4 quarter metres of which it was composed were all tiken from the
same drill row, and as had been firsi shown by Clapham, lengths
from the same drill row were somewhat hishlv correlated: l2)"be-
calse it was doubtful iI any additiona.l ir"iirion *"..ain'ed bu
spreading the sampling unit over a length 6f I0 feet, when" probabli
there was a real competition between the growth of para.llel'adiaceni
I9ys. By harvesting a small area completely in i-metre leirgths,
Kalamkar was able to test experimentall'y thjefficiinct.of diffirent
forms of sampling unit, with the result ihat a unit of'four parallel
lengths on adjacent lows was found to be actuallv the most eificient.
Since this form of unit is very convenient to take in the field, and in
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the crop weather observations can be used to simplify the whole
sampling procedure, its use in future is to be recommended.

As the existence of an accurate theory of small samples has
comc to be knoyn, mathematical statisticians on both sides oI the
Atlantic have devoted much work to investigations by experimental
sampling. Much of this work has been aimed at solving (practically)
somewhat abstract problems oI distribution, which presented
analytical diftculties to the mathematician. Rightly approached,
horvever, the subiect has a practical and scientific interest, for the
experimenter in designing his experiments rill want to know whether
the aaalysis of variance, or one of the tests which are particular
cases of this analysis, will, without additional precautions, be
suficiently a.pplicable to his material, even if it exhibits aromalies
of the third degree, such as skewness, correlation of mean with
variance, etc. An extensive sampling experiment has recently been
carried out by T. Eden, to test whether the analysis of va.riance,
applied to a randomised blocks sclpza, on such skew material, would
in fact indicate the true limits of significance. The distribution of
1,000 tests of significarce was found to be in complete conformity
with theorctical crpectation for normal data.

The analysis of variance has not, however, always been rightly
applied. The great simplicity of the arithmetical processes, when
applied to experiments desigaed to secure this simplicity, has some-
times led to a neglect of the fact that alry interactions which, as is
often advantageous, have been confounded with components of soil
heterogeneity, or which, as is usua-lly less satisfa.ctory, are between
non-orthogonal sets of treatments, as in many oi the older types of
experiment, require special care to obtain the true estimate of error.
Through neglect of this precaution the interpretation to be placed
on two of our previous exp€riments in 1929 and l93O have been
revised in the current report (p. 150 ; p. 156). Although no important
conclusions, but onlv the significance of certain manurial inter-
actions, are alfected, the point is one which deserves attention, as it
is very liable to give trouble to inexperienced computers, and should
especially be considered in experimental desigrl.

An increa.singly importart aspct of the application of the
priociples of experimental desigl, concems the desiga of co-ordinated
experiments carried out at a number of centres. During the year
two workers from Canada have been working on these problems, and
a report with recommendations has been made by J. W. Hopkins
to the National Research Council of rhe Dominion, on their co-
operative experiments ou the influence of seed rate on the yield oI
varieties of oats. Professor Summerby alsowas engaged in the design
of comprehensive manurial experiments on fields under rotation.

In the field of Agricultural Meteorology, A. L. Murray, of Dublin,
has taken up the question of the interpretation of the heavy loss in
wheat y'ield from Broadba.lk, ascribabte to winter rain; finding,
contrarv to expectation, that this loss is not to be avoided by using
spring in place of autumn dressings of nitrogeneous fertilisers. The
spring dressed plots show, however, an advantate in years $ith a.

wet summer. The classical experiment with mangolds, on Ba.mfield,
has been analysed by R. J. Kalamkar, in connection with the amount
and distribution of the rainfall. The yields Irom these plots are,
however, so variable that it would be unsa"fe as yet to interpret the

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-1-65 pp 4

69

data, 'gtil the influence of varying root number has been separately
aasessd-

The year has seen considerable progress in theory, especially in
regard to the analysis of covariance, as well as irr the practice of its
various applications.

THE ACCURACY OF THE FIELD EXPERIMENTS
The standard errors per plot oI experiments carried out in lgSI

are given in Tables X, XI and XII together \f,ith an average of those
obtained in previous years. It will be s€€n that these errors are of
the same matnitude as in previous years, and that there is little
difference in the accuracy obtained at Rothamsted ard the outside
centres-

TABLE X.
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