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The chiel factor in the Persistence oI the disease in a particular
field is therefore the length o{ time that rhe mycelium can continue
to survive in the soil. Fortunately the mycelium does not live
ildetinitely : it is attacked and decomPosed by other soil organisms.
The most'favourable conditious {or this appear to be (f) high
microbiotogical activity in the soil; (2) maximum soil aeration;
(3) temporary scarcity of nitrogen, which drives the soil organisms
to attaik lbe OPhiobolus mycelium for the sake of its nitrogen.
Co-operative experiments bave been started with the Norfotk
Asritulturat Station to apply tbese results to farm practice.

- Fortunately the English variety of the lungus does not attack
oats and in consequence oats can be sown on infested land il Eastern
and Southern England. Grasses also are not affected.

In Wales, however, it is different. Another strair or perhaps
even arother species of the fungus has been found there which
attacks both oaG and grasses, thu;differing widely from the English
strain. One hopes it will not irvade Eastem or Southern England.

The fungus-Fnsaui*ttt culnorum, which causes trouble to wh€at
growers hasalso been studied: it can colonise dead plant remains,
and was indeed the dominant {ungus, with Mucm sfp. as stb.
dominant, in decomposing wheat stubble for at least the Iirst three
months alter it had been ploughed into the land. Later oD these
were replaced by Penicillium srp. as dominants. Enrichment oI
the striw with nitrogen accelerit-ed the decomPosition but did not
alter the succession of fungi. The Practical signilicance of the
results lies in the fact that F. ctlnprun must now be considered a

regular member of the Jungus flora of tbe soil, since it can colonise
de-ad plant remains, and is therefore not restricted to a Parasitic
tife. It is, therefore, highly improbable lhat any system of croF
rotation will eliminate this wheat Parasite from the soil, so that
coutrol measures must rather b€ directed towards raisbg by appro-
priate cultural measures the resistance oI the cereal host Plant to
disease.

The iurrgus Cercosporella herfotrichoides, which causes lofuing
in wheat, was first found in thiicountry by Iltiss M. D. Gl1'nne at
Rothamsted in 1935. It was afterwards recognised iu a number of
Dlaces on wheat iu the southem half of England, and occasionally
Ln winter barley. and it was much corunoner in the wet season of
1937 than in the tlrier season 1938 when there was much less lodging
and the Dercentaee of infection was lower.

The eifects ol ihe firngus are more marked when wheat has ctosely
to follow wheat or barley than when a wider interval is possible.

STATISTICAL CONTROL OF THE EXPERIMENTS
Design of Field Experbnerls and Attalysis o! tlw rcsu s

It is obviously useless to make field experiments unless the
results are reliable, and long experience has shorm that the old
simple desiBns frequently give untrustworthy results; moreover
no 

-estimate of thair validity can be made. In the Statistical
Department new methods have been developed which enable the
exllerimeutal errors to be Properly assessed and which are Iar more
e6'cient than the older meiho'ds. 

-The 
new methods are now widely

used itr the Empire, especially in India, Ceylon, Malaya, Australia,
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the Sudan, and in manv parts of Canada and Great Britain as well
as in the United States. They are continuously beiag improved,
and dudng 1938 guasifactorial and incornplete block designs were
studied: these are alreadv much used in plant breeding work,
in experiments on virus disease and other problems. Designs for
rotation and other long term expriments are also being investigated,
and numerous experiments of this t,'pe involving many novel
features have been commenced at Rothamsted and Wobum.

When the experiments are done the results have to be analysed
and relations with metmrological and other data investigated.
The results of the Saxmundham experiments are being worked out
on these lires. Methods oI dealiag with survey data have been
developed, and used in an enquiry into potato blackening carried
out for the Potato Marketing Board in conjunction with the Imperial
College Botany Department.

The Statistical Department also does a good deal of work in
associatiotr with other bodies: duriag 1938 it carried out an
investigation Ior the Forestry C,ommission on methods oI sampling
for yield of timber.

Sp€cial attention is given to tbe study of methods of crop
Iorecasting: this is done in association with the Plant Physiologist.
The particular crops at present under investigation are wheat,
potatoes, and sugar beet.

FIELD EXPERIMENTS AT OUTSIDE CENTRES, 1922-38
When the wheat experiments on Broadbalk field had been carried

on for eight years, Lawes repeated certain of them on lighter soil
at Holkham, Nortok e) for four successive years, tbe manures
beiag made up at Rothamsted. Five years later some Kentish
farmers who had visited Rothamsted were so interested in the
wheat field that they offered to repeat the exp€riment in their
own area : this they did for six years at a centre near Sittingboume.
Writing of these exp€riments (r) Lawes aJrd Gilbert say : " It is
highly desirable, in a practical as well as a scientific point oI view,
to determine, by means of care{ul experiments, whether or trot the
action of particular manures on particular crops is substantially
similar on different descriptions of soil and in dilferent localities."

Although the need was clearly appreciated the early records
show ferv excursions to outside farms apart from the above, In
1876 the Woburn exlxriments began and the main treatments of
Broadbalk aud Hoosfield were repeated on a light soil and mah-
tained for 50 years.(o)

Until after the War the small size oI the stalf had not allowed
of any but occasional experiments outside oI Rotbamsted; this
became possible as soon as the staff was eularged. There were,
however, certain administrative difficulties as the scheme under
which research institutes then worked did not envisage investigations
outside the institutes, except at the request of the local authorities.

0) J. B. Ir*cs. JoDr. Roy. Agric. Soc. Eog., 1866 ; 16 ; p.2O7,
(r) J. B. I-alres aDd J. H. Gilbert. Joor. Roy Agric. Soc, EDg., 1862;

9, ,' p. 31.
(.) E. J. Russeu and J. A. Voelcker- Fifty years of ficld c4erimeotr at

Woburu EDeriEentd StatioD. Rothamst€d Moootr.ph3 Atric. Sci., 1036.
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