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LUCERNE.
The value of luceme as fodder is rvell recognised. but onlv a

comparatively small area has hitherto been giown, and thiJ is
mainly restricted to the south-eastern part of Eogland: elsewhere
it ofteo fails to survive. Investigations made by Mr. Thornton
during the past frve years have revealed both thi cause and the
remedy. Like other leguminous plants, lucerne is dependent on
the bacteria iiving in tlle nodules of its roots, and as thise are not
normally carried in the seed they must eoter the plant from the
soil: if they do not occur there, the plant fails to giow well. The
experiments show that the organisms are absint from many
of tie soils of tie north and west of England, but they occur in
the home counties and East Anglia, where lucerne'has been
grown for many years: they occur also, though probably in
smaller numbers, in the flat region stretching away from'thc
home counties to Cheshire-the region known io geographers as
the Midland Gate. Mr. Thornton has developed a-method of
adding the necessary organisms by a process of 

-inoculation 
which

is both sucrcessful and inexpensive, increasing the yield of crops by
20 per cent. or more in districts where the apprbpriate bacteria
are absent from the soil, and usually increislng the nitrogeo
content and therefore the feeding value. Iooculated luceine
seems to have as glod a chance of survival in the north and west
as in its old homo in the south-east and East Anglia. lnocula-
tion is particularly advantageous where lucerne iJ sown with a
cover croP.

Inoculation, however, is not the only thing necessary to
ensure success. Lucerne is very liable to weed infestatio;, in
spring with the usual annuals, in autumn with specia.t weeds like
groundsel aod chickweed. Trials showed no ad\,tntag.e, however,
in delaying the sowing for the sake of extra cleaning: spring
sowing in a cover crop has given the best results in our trials ai
widely separated as Somerset, Monmouth, Monte.omery, Cumber-
land and Rothamsted-

_ Soil acidity is a potent cause of failure of lucerne, being
harmful both to the plant and the organism. Acid soils must bi
Iimed before inoculation. Alwav has obtained evidence that in
Minnesota a second crop of Iucerne sown immediately after the
ploughing in of a first crop that has parrially failed has a
greater chance of success. No evidence for this was found ar
Rothamsted, rror of any acid resistant strain of org.anism that
could be used on acid soils. Up to the present |iming remains
the only way of making an acid soil fit for lucerne. -

Mr. Thornton, assisted by Mr. P. H. H, Cray and by
generous I'rants from the Research Fund of the Royal Agri-
cultural Society of England, has developed methods for preplr-
ing cultures of the bacteria on a largi scale for distribuiiou
to farmers I he has also worked out a simple and effective way
of putting the cultures on to the seed. The bacteria travel safelv
and are still vigorous at the end of their journey: indeed a pack-
age of them is being sent round the world to see if thei will
tolerate the 12 weeki of travel thereby invotved. The criltures
can_be kept_ on the farm for at least two months before they
need be used.

Althouih no advertising has been attempted the demand
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for cultures has increased rapidly. In f927, 900 were sold, suffi-
cieot to inoculate 6,300 lb. of seed. ln 1928, the cultures were
funher improved so that each one would inoculate twice as much
seed: 1,750 were sold, representing 94,500 lb. of secd or nearly
1,000 acres of lucerne. The business of selling culturcs, however,
is not suited to the Rothamsted organisation; it is, therefore,
being handed over to a trustworthy and efficient firm who are
undertaking to keep close touch with tie Rothamsted workers
and embody in the process such improvements as from time to
time may be effected.

THE ACCURACY OF THE FIELD EXPERIMENTS.
A new method of 6eld experiments was introduced here in

1926 and has been used exclusively in all the new field experi-
ments both at Rothamsted and at Woburn. Its purpose is to
,aet over the difficulty of soil variation, and to measure the prob-
ability that the result is due to the treatment and not to soil
tlilTerences or mistakes by workers. Dr, R. A. Fisher and the
staff of the Statistical Departmeot have worked out suitable
arrangements of plots, the most conve[ient in practice being a
grouping into btocks each of which contains one each of the
proposed treatments, or ;oto a latin square, each row and each
column of which contains one, but no more, of each treatment.
From the figures for yield, a standard error is worked out which
shows the degree of trustwortiiness of the result. A difference
in yield equal to the standard error of this difierence can be
obtained about once in three trials even $rhen the experimenter
is coovinced that he has given exacdy the same manuring and
cuttivation to each of the plots, but a difference twice this size
rvould be obtained by chaoce only once in 22 times: it is there-
fore much more likely to be true. The chances against the
difference in vield being due to causes other than the difference
in treatment aie:-

For difference equal to its Standard error
double

3tol
22to1

three times 370 to I
four times 16,780 to I

For most agricultural purposes a chance of about 30 to I is
good enough. The " standard errors " given in the follorving
iables are those for the yield values, and they have to be multiplied
by 1'll4 (i.e., r'2) in order to give lhe standard crror of the
ditrerence between treated and untreated Plots-the 6gure one
usually wants. To attaio a probability of 30 to l, a difference
must be roughly three times the standard error given in the
tables. 1

The method necessitates a large number of plots: during
thc vear 1928 there were at Rothamsted and Woburn:-

Cereals
Potatoes

... 240

... 250
Sugar Beet ... ... 222

Remarkable accuracy can, however, be obtained: in 192?,
the potato experiment of eighty-one plots testing difierent quanti-
ties of nitrogen and different quantities and kinds of Potassic
fertiliser had a standard error of only 1.14 per cent. The values
for all the experiments so far done are given in Table I.

-, 
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