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THE
SPREAD OF LUCERNE GROWING

Bt Sra JOHN RUSSELL
Dircctor of tlc Rotbamtcd Expctincatal Statioa,

Soue eighteeo mooths ago Lord Bledisloe and I decided to take
Arthur Young's advice to the farmer of his day " to view some
farms in welllcultivated countries aud to introduce himself to the
conyersadon of his intelligent brethrea, from whom he would be
sure to learo something useful." Accordingly we travelled across

Canada and the United States to see what farmers were doing
and to discuss their problens with the exPerts on the sPot.
Wherever we went we fouud farmers and Experiment Stations
busilv iavestisatins the Iuceroe crop-alfalfa it is called there.
The ieveloom"ents iere remarkabte. ' When I first went to Canada
in rqoq thi area uuder lucerne was less thao in England; we
rhen-hid some 58,ooo acres. In 1923 Canada had 39r,ooo acres,
while ours had not increased. The United States in 1899 Srew
2,ooo,ooo acres of lucerne; in r9z4 there were Io,5oo,ooo acres:
their acreage has doubled every ten years since 1899. Ours has

not: it hai certaiuly increased since the beginning of the century
from 48,ooo acres io 65,ooo acres in 1924, but the ilcrease does

not compare with that across the Atlantic.
Ioquiry into the reason for the popularity of the crop showed

that i; haa proved of exceptiooal value wherever farm labour is

dear, or wheie, as io Denmark, produclon is beiog intensified. Both
these conditions cau be found in Britain. The crop has long been
grown in certain places; it came into this country with clover some
ihree hundred yeirs ago: clover spread all over the kingdom, while
luceroe remained confined to the Contioental highway of Kent, Essex
and a few parrs of the Eastern counties.

On" ,eison for the spread of clover is that the organism liviog in
its root nodules, on which it depends for successful growth, is Dative
to this countryand flourishes in our soils,while the organism associated
with luceroe is not a native and does not generally occur in the soil,
so that the crop starts haodicapped if not foredoomed to failure'
Those farmers in the Eastern counties who grow luceroe find it
invaluable; it will stand for four or five years, giviog three cuts a
year, two of which can be made into hay, while the third is fed green :

ind tioally when the crop is ploughed out the land is left so rich in
oitrogenous organic matter-the costliest of all fertilisers-that it
will give a succession of heavy crops with litde extra helP. 

_

The trouble about the nodule organisms has been satisfactorily
overcome by Mr H. G. Thornton of the Bacteriological Department

t
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6 LUCERNE
hcre. He has grown the organisms in quantity and has shown how

io-"Aa in"* to"the soil wheie thcy are-lacking' The method 
-had

ii Uu U"t"Joo ."."ful laboratory studies, but the testing on the neld

scale has been done on a number of farms in different Parts ot the

;;;;,.r;; "xf"oriu" 
matter which, however,. ha.s leen 11nd9r1d

.,.rssibte bv the'qenerous support of the Royal Agricultural Society'

?ti" ..ti,ta bf inoculation'ii described fully by Mr Thoroton io a

later oaoer. The results show that inoculation brings about an tn-

"iuosi 
li't .ror--tometimes, indeed, makes all the difference between

success and iailure-and it improves the feeding Yalue of the croP'

so that I tou of hay from iooculated lucerne is worth as much as

2 ( or ?o cwt, of lucirne hay grown without iooculation'-' tt'" .top t "t 
peculiariti6s Ind troubles' It is somewhat delicate

*t"r-rorno', of il crops it is then the most sensitive to competi-

;i;;; i;;;?'"; the end of its first vear it often looks so- bad. that

farmers are tempted to plough it 9P-i yet if tley would b"ut leave

ii the seconcl seaion shows a gleat dilference' The secret of success

is to keeo down weeds in the first year.

It will not tolerate v'ater-logged soils, nor will it stand a very

*u,-uriorrto. But it does not ie'ed, as some assert, abundance of
ii;;;;t; soil; only freedom from acidity' The best manures

are basic slag and potish' . The land must be clean, tor weeds are

difrcult to eliminate once the croP rs sown'"- ii; ,;;i;;i"; unde! test 
"r"'P,oo"nc", 

Grimm and--Hungarian'

The time of sowing is on some farms the eud ot APril' on others

Julvr probablv this" latter is tle better date, as it allows time tor

i^tJ iuitirutions to kill weeds''-'"N;;;;;;;.;; i, n".urr"ry in the Eastern counties' but io the

*",i". ri"ri ii t'"u.t a.tir"6t" to help in keeping. down weeds'

Where a cover crop is qrown inoculation seems esPeclally necessary'
" 'ii.-r;;-;;;iooia r" nr., the tilth fine, aod the seed should

not be sown too deeply, not mole than r iu' below the surlace'

+1";;;;;";it"Ji#'it no, clearlv known 
-; .it.varies on different

fuims from ls to ?o Ib'. p". u.,"' 'Tht width between the drills

ir'i"i"rii""iuy ,il" *""a difiiculty; in the Eastern couoties it is

desirable to setihem vide euough for the horse hoe to.Pass-say'
lo in. apart i in the West it may be better to broadcast the seeo on

;l# ffi;-;';: i; have the ground covered' especially-w.here rain

prevents the killioq of weeds by the hoe' Some farmers tall between

I;; ;;;;i;-;il ;;'i,, n",,oiu drills that cannot easilv be hoed;

iiir rr'" -lti"t". Ail experience shows that the plant once well

"ti"Url.f,J 
."n uu t 

""oity 
harrowed and cultivated and so kept

clean.
Conve.ration with farmers who grow luceme shows apparently

wide differences in practice' These can often be exPlaroed as ways

of dealing with the weed problem in the first year' But ttre croP
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is so new that much still remains to be learned, and one purpose
of this Conference is to obtain from practical growers accounts of
their dilficulties, so that the experimental programme can be made
to give better and more useful knowledge.

LUCERNE INOCULATION TRIALS
Br H. G. THORNTON, B.A.

Rothansttd Exlerinmtal Station

Tur experiments upon which I wish to open a discussion concetn
the treatmeot of lucerne seed with ctltwes of Bacillu.t radicicola, the.
micro-organism that produces nodules upon the roots of legumioous
plants. It has long been known that the organisms living in the
nodules are beneficial to the crop, owiag to the fact that they build
up from the free nitrogen of the atmosphere compounds that the
plant is able to utilise.

As loug ago as the nioeties Nobbe and Hiltner developed the
idea of artificially supplying leguminous crops with the nodule
bacteria, The early trials of legume seed inoculation gave very
variable and unsatisfactory results, but with the extension of our
knowledge of the principles concerned there has been greater
success in lecent years, and the inoculation of certain crops has be-
come a recognised practice in many parts of the world, especially in
America and Scandinavia. The failure of the process in the early
years of its use seems to have been due partly to faulty techaique
and partly to its application to unsultable crops.

In recent years the methods of storing the bacteria in the
laboratory have been improved, so that they can now be kept with-
out loss of vitality, and the media upon which they are issued to
the farmer have been modified so that, on the new media now used,
fresh cultures can be prepared at very short notice.

The exact method used to apply the bacteria to the seed aPpears
also to be of importance, as their activity in the soil may be affected
thereby. Recent work in the laboratory has shown that the bacteria
pass through a definite cycle of changing forms in the soil, During
certain stages in their life-cycle they are actively motile and, in this
condition, are able to migrate through the soil. Wheo inoculated
seed is sown the bacteria have to pass through the soil to reach the
various parts of the root system where the nodules are produced.
The timely appearance of the motile forms io the soil is thus of
vital importance. The nature of the {iuid used to convey the
bacteria to the soil influences both the time of appearance and the
relative members of these motile stages. It produces a corresPo[d-
ing influence on the migration of the bacteria through the soil,
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