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conflicling opinions have been expressed. Studies on the avai!
abiliti of"ligiin involve analyses irom time to time on materials
that ;rc ch;ging in composition. It is very signif,rcant that changes
are especiatl/ m-arked in those two SrouPings which contribute.so
largelv to errors in the lignin determination, for Pentoses are raPldly
ferire"nted away and proteins slmt hesised under normal conditions
of arobic decomposition. To some extent these two errors are
comlrnsatory and their effect varies widell with the natur. e of the
material and period of decomposition. Previous observations have
been re-examined in the tight bf these facts. (r2; The arobic decom-
position of lignin in straw lias been sludied and determinations made
bver a period of eighteen months by four different methods, all of
which s'hou' Iosses 6f +0-5O per ceni. of the lignin in the lirst year
and 50-60 per cent. in eighteen months. (r3) Lignin is certainly not
so resistani to biological attack as has sometimes been claimed, but
beine the most resistant plant constituent tends to accunulate. High-
lv deiomposed organic residues composed largeh'of lignir and protein
are readili' susceptible 1o oxidation, and this property is being
investisated in humic residues from various sources.

Ceriain oI the oak timbers of Rothamsted House have been very
extensively attacked by the Death-watch Beetle, and on their
replacement the oPportunity was taken of analysing samples oI
thl decomposed w66d and iomparing them with the sound wood
from the sime source. The results leave no doubt that the main
constituent removed by the larva was the cellulose, and in so far
as it was possible to form any estimate, the total loss suffered by
the wood was in the region of one I hird. (r{)

Olhzr l*uesligations. The oxidation of amino acids wilh hypo-
chlorite has been studied in detail, and the route of the reaction
and products determined. Glvcine gives rise to COr, water and
gaseous N, t hrough the intermediate formatioo oI HCN, which is

iubsequently hydlolysed to Iormic acid and ammonia, both then
being iompietely oxidised. The rate of the reaction is enormously
aI{ected by the 1H oI the mixture, being most rapid in the region
of 1H 7-9.(t) \lften extended to higher amino acids, this work.has
pr6rrided another example of the great disparity b€tween the-first
ind succeeding members in a homologous series, since the producls
and conditioniof oxidation are very different from those found for
glycine. The acids formed from the cyanide are not oxidisable, and
Irom a dibasic amino acid, a cvano-acid has been obtained and
identilied.

DESIGN OF FIELD EXPERIMENTS
The earlier work of the Statistical Department included the

desierring of field experiments so t hal a valid estimate could be made
of the mignitude ofthe errors affecting the results, and at the same
time as much as possible of the variation due to soil irregularities
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could be eliminated. This purpose was accomplished, and designs
such as randomised blocks and the I-atin square are now superseding
the older typ€s of lay-out in almost all classes of agricultural
experiment, both in this country and overseas.

During the last few ]rears attention has been devoted to methods
of increasing the elficiency attainable by simple randomised blocks
and Latin squares, and to methods of widening the scope of a single
experiment so that several problems cam be investigated con-
currently. Faaorial desigtts have been developed, in which all
combinations of dilferent levels of several treatments (or Iactors)
are included. A simple and very effective example of this t]?e of
design is the 27 plot experiments of the factory sugar beet series.
In these experiments all 27 combinations of double, single and no
dressings of each of the three standard fertiliser components,
nitrogen, phosphate and potash are represented, only one plot being
devoted to each treatment combination. Each plot is in effect used
three times over, once to ass€ss the value of nitrogen, once for
phosphate and once for potash. In addition, information, which
would be wholly lacking if three separale experiments, each con-
fined to one of the three fertilisers, were used, is obtained on possible
variations in response to one fertiliser at dilfereat levels of the other
two. Such factorial designs, therefore, represent a Sreat advance
in experimental technique, and they will probably supplant the
simpler methods in the same way as randomised blocks and Latin
squares have supplanted the older systematic arrangements.

The attention of the department has also been directed to
problems of sampling, which are of immense imPortance in
agricultural experiments. The most efficient technique in anv given
instance can be determined only by statistical methods; indeed
if statistical principles are not'bome in mind sampling may be
almost unbelievably inefficient. An example of the rapid advances
in knowledge that can be obtained by the discriminating use of a
good sampling technique. applied co-operatively b1'r,r'orkers at
several centres. is provided bv the sampling obsersations of the
growth of the wheat crop, which are described in a later section.

SOILS
The chemical and physical work consists in attempts to discover

the composition and constitution of the soil, and to follow the
changes taking place therein.

The clay is recognised as one of the most imPortant components
and much rvork is being done on it in the Chemical DePartment.
Dr. \agelschmidt has found by X-ray anal!'ses that its com-
monest constituent differs from all known minerals, but is appar-
ently related to halloysite: he is also studying the s$rlling of the
montmorillonite lattice in presence of water. This investigation
requires continuous access io very costly physical apparatus and
we are greatly indebted to Sir \\'illiam Bragg lor allowing all that
side of ihe work to be done in the Davy Faraday laboratory of the
Roval Institution.-Soil, AroJjsis. Considerable attention has been given to the
old problem of finding some chemical means oI forecasting the
probable ellects of fertilisers. For soils suflering from some serious
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