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IO LUCERNE
Irroculation should chiedy help us by enabling the -area of

successful growth to be extended. To do this, however, there are

two limitin"s factors to be overcome: the cold winters of the North
and the weEds due to wet weather in the West. It is possible that
some of the Caoadian or Scandinavian varieties cf lucerne may be

suficientlv cold-resistant to qrow in the North, aod this possibility
is beins iested. The weed- problem, however, has always been

orr"rnoina. There seem to be two possible ways of dealing with
it. One is late sowing. In the course of our trials sowing has

been carried out at times ranging from April till August, and the
best and cleanest have been ihose sorvn io July, since it is then

possible to cleao our the majority of annual weeds before sowiog'

Tt" ,".ona possibility is to us" iome cover croP' . It.is recognised

that iE the Eustern .ounti"s a cover croP is undesirable, but in the
West ooe is oft"o faced with the alternaiive of having an intentional
cover croD or an unintentional cover of weeds. The weakening

ulf"a of o cover croP is largely due to its removiog nitrogen from

the vounq lucerne. 'Inoculi-rion renders the plant more independent

,[ slil niiroc"n, so that the cover croP then does litt]e harm io this

way. For tiis reason our trjals have shown that where a cover crop

is used, inoculation is the more necessary.
I feel that this Problen of weed suppression- is .vital in, the

extension of lucerre 
-growing, 

and I hoPe it will be discussed by

those more competent to do so.

SOME SCOTTISH EXPERIMENTS
WITH LUCERNE

BY ANDREW CUNNINGHAM, B.SC'

Edinburgh and Eatt rf Scotland Colkge oJ Agriahurc

'Fnc exoeriments with lucerne carrieJ out by the Ediuburgh and

East of Scotland College o[ Agricultrrre were begun in tgzo'- In
that vear a culture for the inoculation ol Iucerne wis recelved lrom
the tnited States Department of Ag ricult ure rvith a.request. that it
should be tested. Ao experiment to test the eitect ot lnoculatlon was

carried out at Setol Mains, East Lothian, on land which showed a
ii,r" ,"ooir"-"ot (Hutchinson and Maclennan's method) of I tor
calcium'carbonate per acre. The inoculation was applied to the

seed. The crop wis a complete failure.
An endeavour was made to ascertain whether lucerne was glov'tr

satisfactorily anywhere within the College area, at this time' Three
small olots'weri discovered-one al Pathhead, Midlothian, one at

N"rr,o'*n Sr Boswells, Roxburghshire, aod one at Cupar, Fife' All
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LUCERNE TI

three plots carried excellelt crops. The one at Cupar had been
inoculated; the other two had been neither inoculated nor limed.
The plot at Pathhead yielded three good cuttiogs anuually and
had been sown five years previously. The soil from the Newtown
St Boswells and Pathhead plots showed no lime requiremeot but
contained calcium carbonate.

Io, tgz3 a small area at Scone was used to test the elfect of
inoculation and liming. It was divided ioto four equal parts, two
of which received ground limestone at the late corresponding to the
lime requirement. A culture for inoculation was obtained from
the United States Department of Agriculture. It was used for in-
oculating half of the seed, which was drilled 4 in. between the rows.
The plots were arranged to give uninoculated, unlimed;, uninocu-
lated, limed; inoculated, unlimed, and inoculated, limed areas. A
good crop was cut in September I923, Iooculation increased the
crop yield from 5o to 8o per cent. and nearly doubled the percentage
of nitrogen in the dry matter (see Table, p. r2). Owing to the fact
that the plots were small the yields have been stated as percentages of
the yield of the unlimed uniaoculated plot. The plots at Scone have
yielded two good cuttings each year since 1923 aud the inoculation
has now spread to all four plots.

Io, tgz.4 a more extensive series of experimeots was planned to
test the effect of inoculatioq and liming. The general arrangement
of the plots was the same as at Scone, but the whole area at each
centre consisted of I acre divided into four ,\-acre plots, except at
Boghall, where a total area of r acre was sowo. The lime require-
ment of the soil was determined by the Hutchinson and Maclennan
method, and ground lin5rstooe was applied in excess of the lime
requirement to two of the plots some time before the seed was
sown. All four plots also received a dressing of phosphatic and
potash manures. The inoculation consisted of a mixture of cultures
isolated from plants obtained from the plots at Scone and cultures from
the United States Department of Agriculture. The cultures were
grown on mannite agar. The growth was suspended in water
and the suspension was used to water the seed for rhe iroculated
plots. The seed used was a mixture of two parts of Provence to
one of South American aod ooe of English grown, It was drilled
io April and May, 8 in, between the rows, at the rate of 3o lb.
per acre. Precautioos were taken to prevent transfer of inoculation
in sowing, and a path 3 fr. wide was left between the inoculated
and uninoculated plors in order to reduce the risk of spread of
inoculation.

Considerable difficulty in establishing the crop was experienced
in most of these experiments. The crop failed in five of the eight
centres. At the remaining three centres-Camptoun aud Ballen-
crieff in East Iothian, and Boghall in Midlothian-the experiuents
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, LUCERNE 13

urere more successful. The plots at Camptoun gave a fair yield the
Iirst seasoo. UDfortunately, however, they had to be ploughed up
at the ertd of the first season lbr reasons which had no connection
with the experimeat. The experiments at Ballencrieff and Boghall
gave small yields the first season, but in neither case was the crop
suficiently large to weigh.

The crop obtained in these experiments in 1925 has, as a rule,
been fed green to animals, In order to secure a figure for the
weight of hay a weighed sample has been takeu in the field and air-
dried in the laboratory. Owing to the fact that it has been found
to be practically impossible to prevent inoculation from spreading to
the uninoculated plots it has been difficult to obtain values which
accurately represent the effect of iooculation. Generally speaking,
it has been necessary to cut and weigh the crop on selected repre-
sentatiye areas and to calculate the yield from the data so obtained.
The results, however, do not truly lepresent the effect of inocula-
tion, because the crop on the ulinoculated areas has cousisted almost
entirely of weeds.

The procedure outlioed sometimes necessitated the weighiog of
rhe crop from compamtively small areas, as for example at Ballen-
crieff. In this case, therefore,,the results have been stated as per-
ceotages of the yield of the limed uninoculated plot. It should be
mentioned, however, that the crop oo the iooculated limed plot in
this case, as well as at Scone, was decidedly superior to that oo the
correspondiog plot ac Boghall, which yielded about 3o cwt. per
acre. Inoculation produced a marked efect oo the yield and also
on the perceotage of nitrogen. The second cutting was taken about
four weeks aftei the 6ft, with a view to allowing of the possibility
of obtaining a third cutting, This expectation, however, was not
realised. The Boghall results also show the beneficial effects of
inoculation on yield and percentage of nitrogen. A fair total yield
has been seculed. Although the second cuttiog gave a smaller
weight than the 6rst, it contaioed a higher percentage of nirrogen
and a higher actual weight of nitrogen per acre than the first.

The high proportion of failures in the experiments srarted in
t924 was arrributed to :

(r) Too early sowirg and the cold wet season. As a result
the crop grew slowly and was dificult to keep free from weeds.

(2; Late application of lime. The lime was applied generally
less than oDe mooth before sowiog, and probably therefore had
oot sulficient time to exert fully its beneficial efects. Thus soils
with a higher lime requirement thau I'2 tort failed to produce a
croP.

(3) Inadequate cleaniog of the land in certEin cases.
Iu t9z5 experiments were begun at four new centres, Io those

cases the lime was applied three to five months before sowing. The
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14 LUCERNE
seed was sown in June, aod before sowing the land was ngl:::l
from time to time to encourage *ted s""tlf to germinate' The soil

il;',i;,ir;r"rsnt cieaned"uud,cultivoted just before the crop.was

;il.'" d;'t-."?lsed consisted cntirelv of the Provence vartety'

ii i"r*r*'ir,"-"*angemetrt of the expeiiments was the same as in

"'(o r", as one can judge, the crop at three of the fo,r centres

""r#r';; h";"";;;fi;h"f itself i cutting was obtained at all

lf,I"T.""".t 
^i-.t " 

.nd of tt'" fi"t '""'on' 
In"one case (at Kildinny')

iliiir,i:ill:*ffi l;liii:"**'.x:J4i{:'ri:-!fl l:
l"^*^?^,1,^ir"".'lot rias under r ton. These results are more.promts-

*i'*i*lir**-'Tiltl"1fu1:lli:imrJf 
'",f""Htr'?lift *

soil was too heavY for this croP'
.r-. awnericnce with lucerne therefole indicates -that- 

on soils

"dJ;i"I" 5;;;;; *iir'' rl*" a satisfactory crop can often b" q':yn
'J;ffi;'ii"t;jil;. dn soils *i,i, " aittintt lime requirement the

;j:""#i"[#;;; liming and inotut"tion have been demonstrated

ffi"ffi;ii;;l';as"t'"i" u"e' obtained in certain cases' Late

sowinq ivith thorougn p'"r'rntnuty tl"uoing and cultivation of the^land

-^^-.-r^ ho ^f valrre in 
"r,rottJhing 

it'""ttop' From the practicel

ia-i"+"i", 
",rr" g."",.tt a**l*t -aDoears to be the uncertarnty

of obtaininq a satistactory y't'i-ii'" H*t season' The work- will'

;i";"#;:"8"-.;;ii","a '*iir' " ui"* to trving .to.overcome- -this
;;il;i;: a, """.pt will atso be made to obtain rurther data on

ili'"i"ii'tui"i"Ji"-oi"oitt adequatelv provided with lime'

LUCERNE FOR THE DAIRY FARM
Br J. MACI(INTOSH' N'D'A" N'D'D'

Tbc Natiotal hrtittttc for Rucatrl: it Dairyirtg

H; ;:l:i,'[,'$]' t :"nt- k1!:lix1::lt*Bii]]ili
many centuries. It aPPears to.

the ieventeenth ceotury, aDd rts cultivation on suitable soiJs slowly

soread throuqhout th" soutn-E"siero counties' . Marshall' in'his
'il;;i ;;;;,i- ;i ; h' 

- -sout 
tn' o corrzrirr' published in I 7 9u' rnentrons

iilllr,,ii'iJJir;'g fractice or thu'iistrict'of Maidstone and also o[ the

Isle of Thaoet is distingu'sni fiorn it'ut of other parts of England

il'-i",r,. r..ii,"*, ;iin tit'itt' lucerne is grown io small fiel9::ily:'
;'";;;;;;"',;ililg io rows with hoeo intervals' as in other couot.es'
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