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Experimental Station Staff
J AN U AR r- D EC E MB E R, r g3z.

Director : SrR E. JoH\ Rrssru, D-Sc., F.R.S.
.\ssista.nt Director: B. A. KEEN, D.Sc., F.I);sr.P.

TLe Jamer Maron Bacteriological Laboratory-
Head of Department . . H. G. THoRNroN, B.A., D.Sc.
Assistant Bacteriologist .. HLrcH Nrcor, l{.Sc., Ph.D., -{.I.C.
Laboratorv Assistant .. SHETLA ARNoLD
Laboratory Attendant .. ]IoLLl- JoHNSos

Bohnicd l.aboratory-
Head of Department . . WTNTFRED E. Brcxcurry, D.Sc.

F-.L.S.
Assistant Botanist . . K.{THERTNE WARTNGToN, }I.Sc.
I-aboratory Assistant . . KerxI.Err{ Dsrr.rn
Laboratory Attendants .. 1I-{RJoRrE MESSENGER

FLoRxNcE LucK

Cf,cmical l-aboratory-
Head of Department . . E. lI. Cnowrnrn, D.Sc., Ii.I.C.
Assistant Chemists . . R. G. WARRTN, B.Sc.

H. L. Rrorenosox, V.Sc., Ph.D.,
A.I.C.

post - Graduate R".".r"h 
s'Gtt G Huxrze' Mag' Phil'

Workers .. .. A. WALKLEy, B.A., B.Sc.
E. R. ORCHARD, B.Sc. (Agric.)
B. S. Erus. trLSc.
S. P. Aryrn. B.A,

Ba.rley Investigations .. L. R. BrsHop, 1{.A., Ph.D.
Institute of Brewing F. E. D-r.r*, B.Sc., F.I.C.
Research Scheme Donrs R. 1{. }IARX, }I.Sc.

Special Assistart .. .. E. GREY

Laboraton' Assistants .. A. H. Borvorx
F. J. SEABRooK
G. LAwRENcE
H. A. Surru
J. W. DEwrs

Laboratorv Attendants ., MunIEr RUSSELL
.!trrcr Krucneu
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Laboratory for Fermcntation Work-
Head of Department .. E. H. RTcHARDS, B.Sc., F.I.C.

(Ivcagh Research Chemist)

Assistant Chemist . . S. H. JENKINS, M.Sc., Ph.D.,
F.I.C.

Post - Graduate Research
\\'orkers . . . . A. G. Nonuex, D.Sc., F.I.C.

J. G. SHruKHANDE, M.Sc.

I-aboratorv Attendant .. tr{ABEL PAYNE

Laboratory for luecticider and Fungicidcr--
Head of Department . . F. T.{TrERSFIEIo, D.Sc., F.I.C.

Assistant Chemist . . J. T. MARTIN, Ph.D., A.I.C.

I-aboratory -{ssistants .. P. C. BowES
InasB ReNoeI-r

I-aboratory Attendant .. MoLLY Jon:tsox

Gencral Microbiology Labontory
Head of Department . . D. WARD CurLER, M.A., F.L.S.,

F.Z.S.

.\ssistant }licrobiologists . . LErrIcE \[. CRUMP, M'Sc.,
F.Z.S.

N. W. B-{RnITr, M.A.
-\NNrE DrxoN, ]I.Sc., F.R.II.S.
JANE METKLEJoHN, Ph.D.

Post-Graduate Research
Worker .. .. .. J D. Nrrl'ron, Ph.D.

I-atroratorv Assistant ., M.{BEL DUNKLEY
Laboratori -A.ttendant .. CrNsrANcE HuLL

Phyrical Laborrtory-
Head of Department . . B. A. KEEN, D.Sc., F.Ixsr.P-
Colloid Phf iicist . - .. R. K. Scxorrrro, M.A., Ph.D.

(Empire Cotton Growing Cor-
poration Soil Physicist)

AssistantPhvsicist. .. 
".Ili,lg'#,.?ili:d;*;,.!3""
G. H. Cessrx, M.Sc.
E. W. RussELL, M.A.

Post - Graduate Research
\Vorker .. .. .. J. M. ALBAREDA

.A.ssistant .. .. .. JESSIE WALTGR
Laboratorv Assistants . . W. C. GAUE

R. F. S. HEARMoN
Laboratorv Attendants .. H. GIBSoN

STELLA WARD
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Strtisticd hborutory-
Head of Department . . R. A. FrsHER, M.A., Sc.D.,

F.R.S.
Assistant Statisticians .. F. YATES, B.A.

A. MARGARET Wrssrrn, B.A.
Post - Graduate Research

Workers .. .. R. S. Kosner, M.Sc.
C. STUAIT CHRrsrrAN, B.Sc.

Assistant Computers .. A. D. DUNKLEY
FronrNcr PENNELLS
KITTY RoLT

Entomological Laboratory-
Head of Department . . C. B. WrLLrAus, M.A., Sc.D.
Assistant Entomologists . . H. F. Benxrs, M.A., Ph.D.

H. C. F. Nrwrox, B.Sc., A.R.C.S.

Laboratory Assistant .. EDrrH Coo pEn

I-aboratory Attendant .. ELTZABETfi SrBEy

Bee Investigations-
Apiarist . . D. M. T. MoRLAND, M.A.
Apicultural Assistant .. A. C. RoLr

Plant Pathology f:boratoqr-
Head of Department . . J. HrxnrnsoN Surrn, M.8., Ch.B.,

B.A.
Assistant Mycologist . . Merv D. Grvxxr, M.Sc.
Bacterial Diseases . . R. H. Sroucurox, D.Sc.,

A.R.C.S., F.L.S.
Virus Diseases : Soecial

Staf, - Empire Mirket-
ing Board Scheme :

Physiologist .. .. J. CALD\vELL, B.Sc., ph.D.
Cytologist .. .. Fnexcrs M. L. SHEFFTELD, ph.D.,

F.L.S.
Entomologist .. .. trI-erroN A. WArsoN, ph.D.

Glasshouse Superintendent MARGAIET M. Bnowrc
Post - Graduate Research

Worker . . . . .. C. JoaN GrssoN, B.A.
Laboratory Assistant .. EDNA El'rxrm
Laboratory Attendant .. ELSrE E. HuNr
Glasshouse Attendant .. NANcy MouLEs
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FIELD EXPERIMENTS
Guide Demonstrators

Plant Physiologist

FieldSuperintendent ..
Assistants .. ..

H. V. Gemren, M.4., B.Sc.
E- H- GREC,oRY
D. J. WArsoN, M.A., Ph.D.
PRoF. W. SourRwonrs
B. WEsroN
G. F. CoLE
S. A. W. FRENCE
G. WrLcocK

V. Srexsrrrro, F.R.P.S.

A. OccELsBY
W. Prencr
F. K. Hawxllrs

Plant Physiologists for F. G. GREGoRv, D.Sc.
Special Experiments A. T. Lecc
(Imperial College of F. J. RTCHARDS, M.Sc.
Science and Technology)

Field Assistant .. .. G. W. MESSENGEn
Laboratory Attendant .. KATHLEEN KEys

FARM
Director
Assistant . - ..
Bailiff
Ploughmen.. ..

Shepherd .. ..
Stockmen .. ..

Pig Experiments .. ..
Tractor Driver
Labourers - - -.

LIBRARY
Librarian .. .. .. MARY S. Asr-rN

SECRETARIAL STAFF
Secretary .. . -
Assistant Secretary
Director's Private Secre-

tary
Senior Clerk
Junior Clerks

H. G. MTLLER, B.Sc.
J. R. MorFArr, B.Sc., N.D.A.
H. CURRA.NT
F. SToKES
F. A. LEwrs
T. Dorv
J. MCCALLUM
.{. J. Svrrn
T. J. LEius
.f. Uxnrnurn
W. HoLL ND
H. HEwrrr
J. CArN

W- BARNrcor
CoNsrANcE K. CATToN

AwNre E- MACKNTSS
BEATRTCE E. Arr-eno
Non r Lrvrnror
RosE RoBrNsoN
Orrl,: Muxr

Photographer
Iaboratory Steward and

Storeke€per
Engheer and Caretaker ..
Assistant Caretaker
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Member who havc lcft bctwccn lrt Jrnuary and 31rt
Decembcr, 1932, and tte Appointmentr to which they

procccdcd
\1I. B. BRTERLEv, D.Sc., hofessor oI Agricultural Botanl',

F.L.S. Reading University

TEMPORARY WORKERS, 1932
In addition to those temporar!, workers recorded in the list of

staff. the folJowing sent officially b1'Govemments or Universities, or
coming on their os'n resources, have rl orked at the Station for various
periods during the 1'ear 1932]:

(l) FRoM rHE EVPTRE:
Colnnial Ofice Agriculhoal Oficers. Dr. Ian A. Black (Nvasa-
land). F. McNaughtan (Kenya), R. K. S. Murray (Ceylon)
P. E. Tumer (Trinidad).
Carada: J. W. Hopkins, D. lIacClement.
Ceylon: T . Eden.
Iidi.a: J. A. Daji, R. J. Kalamkar, T. R. Naral'an, P. N.
Sahai, Dr. V. S. Sharga, J. Singh.

(3) FRo}I BRrrrsH ISLES :

H- B. Bescoby, H. J. Buchanan-Wollaston, W. G. Eggleton,
E. H. Gridley, R. O. Iliffe, B. Rees Jones, E. V. Knight,
L. ItI. J. Kramer, G. C. Marshall, Miss G. W. J. Martl'r,
G. B. Masefield, J. C. G. Metlars, Dr. Margot E. It{etcalfe,
J. E. T. Ilorris, G. W. Otter, R. A. Taylor.

Wobutn Experimental Farm
Hon. Local Director

Assistant I)irector

Chemist
Laboraton' ,\ssistant

J. A. VoELcKER, C.I.E., M.A.,
Ph.D.

H. H. Vexx, D.Sc., F.LC.
(Kaisar-i-Hind Gold }Iedal)

T. W. BARNES, M.Sc.
R. DE.{coN

FARM STAFF
T. C. V. B cHr
G. TYLER
W. MCCALLUM
D. McCerruu
K. McCarruu
W. MCCALLUM
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Imperial Bureau of Soil Science

Director : SrR E. J. RussELL, D.Sc., F.R.S.

Deputy Director: G. V. Jecxs, M.A., B.Sc.

Scientific Assistants: ^A.. J. LLoyD L-lrvxtxcr, M..q,., HELEIi
ScrsRBAToFF.

Assistant Abstractor: Jexrr N. Coxnr

hivate Secretary : Moxe B. Srerxrs

Clerk : LucY ARNoLD

The function of the Bureau is to assist workers in soil science

throughout the Empire by providing technical information, by
promoting contact between them, and by rendering any technical
a.ssistance possible when they are in this comtry. To facilitate its
work, the Bureau seeks to be well informed as to the personnel

engaged in soil work in the Empire and the problems on which tiey
are engaged. Each Government has been requested to nominate
one oI its staff as Official Correspondent to the Bureau, who will
act generally as liaison ofrcer in Bureau matters and assist in the
collection and distribution oI information. The issue of techdcal
information is not conlined to Official Correspondents, but extends

to all workers in soil science who ask the assistance of the Bureau.

Special arrangements have been made to get in touch with Forest
Officers interested in soil problems.
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Publications of the
Rothamsted Experimental Station

For Fatmerr
" MANURTNG FoR HTGEER Cnop Pnooucrror," by Sir E. J.

Russell, D.Sc., F.R.S. 1917. The University Press, Cambridge.
516.

" ARTTFTCTAL Frnrrrrsrns rx Monrnx Acnrcurrunr," by Sh E. J.
Russell, D.Sc., F.R.S. Bulletin No. 28, Ministry of Agriculture
and Fisheries, Second Edition revised 193!1. H.]I. Stationery
Ofice, or from the Secretary, Rothamsted Experimental Station,
Harpenden. Cloth,4/6 post free ; or paper cover, 3/5 post free.

" WEEDS oF Fenurexn," by Winifred E. Brenchley, D.Sc., F.L.S.
1920. Longmans, Green & Co., 39 Paternoster Row, London,
E.C.4. t216.

Rour,ursrro CoNFERENCE REpoRrs; being papers by practical
farrners and scientific experts. Obtainable from the Secretary,
Rothamsted Experimental Station, Harpeuden, Herts.

" l}Ir MANr.rnrNc or PorAToEs." l/6.
(r)t" TEE GRowrNG oF LUCERNE." l/6.
(2) " TnE Currune ANo MANURTNG oF FoDDER CRops." l/6.
(3) " Gnrrw MANURTNG; rrs PossrBtlrrrEs AND Lrurr^-

TroNS rN PR rcrrcE." 2/-.
" Tkr Currr.rnr AND MANLRTNG oF St,cAR BEB'j.," 216.

" ART 
^ND 

Scrrxcr or CULT!VAT!oN." 2/-.
" PowER FoR Currrv'error aND HAULAGE oN TIIE

F^xr." 2/6.
O) " M^LrrNc BARr.Ev." 216.

(8) " Rrcrxr Curxcrs rr Svsrrus or Husurunv rn
ENGLAND." 2/6.

(9) " Tm HERTFoRDSETRE AcRrcuLruR-aL Srru,rnox : Cex
rr BE IrrPRovED ? " 2/-.

(10) " TEE GRowrE oF CEEAPER Wrxmn Foon FoR LrvE
SrocK." 2/6.

(ff) " TEE Mexrrc or NEw GRAssLAxD: ExprnExcrs
oF PR c cAL F^RuERs." 2/6.

(12) "TEE Pr-AcE AND MerlcruBlr oF SHxEp rl.r Moornx
FARirrNG." l/6.

(13) " TEE TEcsNrgur or Frrro ExpERrrENTs." V0.
(I4) " MEcEAxrz rroN AND BRrrrss AcRrcurruRE." 2/6.
(15) " REcENr DrvrropnBr.rrs rN MARKET GAIDENTNG." 2/-

Numbers I to 16 inclusive are also published itr book forn :-
Vol. I (l-5), Vol. II (cr0), Vol. III (lr-15), r0/- each,
postage extra.

rout of print in separate copies.

(4)

(5)

(6)
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For Strdertr and Agtieulturrl Erpcrtr
" TE RorEAxsrED [IEMorRs oN AGRrcuLTuRAr Scrrxcr."

Octavo Series, vols. l-7 (1847-1898), 30/- each. Royal octavo,
vol. 8 (l90Gl9I2), vol. I (190$.1916), vol. l0 (1016-1920).
vol. ll (1920-1922\, 3216 each, vol. 12 (1922-1925), vol. 13
(1925-1927), 33/6 each, vol. 14 (1928-1930), 35i-, vol. r5 (1922-
1931), vol. f6 (f922-f932), 36/- each. Postage extra. Obtain-
able from the Secretary, Rothamsted Experimental Station,
Harpenden, Herts.

" The RorEAusrED MoNocRApgs oN AGRTCULTURAL SCIENCE,"
edited by Sir E. J. Russell, D.Sc., F.R.S.
" SorL CoNDrrroNs AND PLANr GnowIr," by E. J. Russell,

D.Sc., F.R.S. Sixth Edition. 193I. Longrnans, Green
& Co., 39 Paternoster Row, London, E.C.4. 2ll-.

" THE MrcRo-ORcANTSMS oF TsE SorL," by E. J. Russell and
Staff of the Rothamsted Experirnurtal Station, 1923.
Longmans, Green & Co., 39 Paternoster Row, London-
E.C.4.7t6.

" MANURTNG on Gnessrexo FoR H^y," by Winilred E.
Brenchley, D.Sc., F.L.S. 1924. Longmans, Green & Co.,
39 Paternoster Row, London, 8.C.4. 1216.

" A LIsr oF BRrrrsH ApI DES " (including notes on their
recorded distribution and food-plants in Britain and a
food-plant index), by J. Davidson, D.Sc., F.L.S. 1925.
Longmans, Green & Co., 39 Patemoster Row, London,
E.C.4. 1216.

" TEE PHysrc^L PRopERrrEs oF rHE SorL " (with illustrations
and diagrams), by B. A. Keen, D.Sc. 193I. Longmans,
Green & Co., 39 Patemoster Row, London, E.C.4. 2U-.

" PLANT NurRrrroN AND CRop PRoDUCrroN " (being the Hitch-
cock Lectures, 1924, University of California), by E. J. Russell,
D.Sc., F.R.S. The University of Califomia Press and the
University Pres, Cambridge. 12/6.

" INoRGANTG Pr,${T Porsoxs AND STruuLANTs," by Winifred E.
Brenchley, D.Sc., F.L.S. Second Edition, revised and en-
larged, 192?. The University Press, Cambrifte. 10/6.

" R.ECENT ADvANcEs rN ENToMoLocy," by A. D. Imms, M.A.,
D.Sc., F.R.S. (rrith illustrations), 1930. J. & A. Churchill,
40 Gloucester Place, London, W.f. f2/6.

" A GENERAL TExrBooK oF ENrouolocy," by A. D. Imms, M.A.,
D.Sc., F.R.S. Second Edition, reyised, 1930. Methuen & Co.,
Essex Street, Strand, London, W.C.2. 36/-.

" SocrAL BEHAvroun rx Ixsecrs," 1931, by A. D. Imms, M.A.,
D.Sc., F.R.S. Methuen's Monographs on Biological Subjects, 3/6.

" STATrsrIcaL METHoDS FoR RESEARCH Wonxrns," by R. A.
Fisher, M.A., Sc.D., F.R.S. Fourth Edition, revised and en-
larged, 1933. Oliver & Boyd, Ediaburgh. l5/-.

" TEE CoxposlTroN AND DISTRIBynoN oF TrrE PRorozoAN FAUN.{
or rrc Sorr," by H. Sandon, M.A. 1927. Oliver & Boyd
Edinburgh. l5/-.
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The follov'ing are obtainable from the S€cretar].', Rothamsted
Experimental Station, Harpenden, Herts :-
" AcRrcuLTURAL INvEsrrGATroNs AT RorHAMsrED, Excre.-o,

DURTNG A PERToD oF 50 YEARS," by Sir Joseph Henr1,
Gilbert, IrI.A., LL.D., F.R.S., etc. I895. 8/6.

'' Guror ro rHE ExpERrMENrAr Prors, RorHausrED ExpERr-
uElir,rr Srarror, HARPENDEN." Igl3. John Murrav,
50 Albemarle Street, W. f/-.

" Gurnr ro rHE ExpERruENTAr Fenu," Rornausrro.

" Guroe ron VrsrroRs ro rxr Fanu ,rxn L,rsoneronr..,,
Wobum. 1929.

" Cararocur oE Jounxars AND PERroDrcALs rN THr: RorHAlt-
srED LrBRARY." 1921. 216.

" A DESCRrprrtr Careroour oF PRTNTED Booxs on Acnr-
CULTURE FRoM l47I To 1840, CoNTATNED rN TrrE RorEAu-
srED LTBRARY " (including Biographical notices of the
author and short descriptions of the imDortant booksl-
1926. 331 pp. 22 illuskations. Cloth coier, l2l-; papir
cover, l0/-. Packing and postage extra:-British lsies,
9d. ; Overseas, Dominions and other cuuntries, l/3.

Txr Rorx-llrsrel ExpERr Er..a.qr- Sr.q.rroll Rlponrs :

l9O&I914 (arnua.l). l/'- each 1925-1926 (biennial). 276.

1915-1917 (triennial). 2i6. 1927-t928 (bienniat). 9/6.

1918-1920 (triennial). 2/6. 1929 (annual). 2/6.

lS2l-1922 (biennial). 2/6. 1930 (annuat). 2i6.

lS23-1524 (biennial). 216. l93I (annual). 2i6.
1932 (arurual). 2,6.

Foreitn postage extra.

'' Rrconos oF THE RoTHAMSTED STAFF, HanENoex,,, contahing
personal notes and accounts of events at Rothamsted past and
present, and oI past members of the Staff. published annuallv.
r-o. l, 1929. No. l, 1930. No. 3. 1931. No. 4, 1933. 27- eacir.
Post free. Subscription for first five issues, ?/6, pal,able in
adlance.

For urc in Farm Inrtitutcr
" A STUDE\T's Boox ox SorLS .{yD ffA\uRES," by E. J. Russell.

D.Sc., F.R.S. The Universitv Press, Cambridge. 8/-.'

For urc in Schoolr
" Ilssoris oN SorL." by E. J. Rursell, D.Sc., F.R.S. 1926. The

University Press, Cambridge. 3/-.
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For Gcncnl Readcrr
" TnE- FARM exo nm N.nrrox," by E. J Russell. lgBB. George

Allen and Unwin, Ltd. a0 Museum Street, London, lV.C."l.
716.

" TE= FERTLqy.oF rnE SorL," by E. J. Russell. The University
Press, Cambridge. 4/-.

" Thr Possrnrrrrrrs oF BRrrrsH Acnrcurrunr,,, by Sir Henry
Rew, K.C.B., and Sir E. J. Russell, D.Sc., I6.R.S. Ig2g.
ls. Obtainable from the Secretary, Rothamsted Experimental
Station, Harpenden, Herts,

" PERSoNAL REurNrscENcEs or RotgeusrBn Exprntlmxrer_
S1e1o1," 1872-1922! by E. Grey, formerly Superintendent
of the Experimentd Fiel&. 5/-. O6tainable fiom ttie Secretan.
Rothamsted Experimental Station, Harpenden, Herts.

Ottrcr BooLr by Mcmbcn of tf,c Stafi
" EvoLUrroN, HERrDrry AND VAiRrATroN,,, by D. W. Cutier, M.A ,F.L.S. 1932. Christophers, 22 Berners Street, London, \4'.1.

416.

" THE GENETTCAL Tnsony or Nerun^r SEEcrroN.,, bv R. A.
Fisher, M.A., Sc.D., F.R.S. Ig30. Clarendon press,'Oxford,
1716.

Mezu otint Engnvingr
Ilezzotint E_ngravings of Portra.its of the Founders of the Station,

Sir J. B. Lawes (H. Herkomer) and Sir J. H. Gilbert (F. O.
SalisbunJ, by Julia Clutterbucl, e.R.E.
Signed En-gravers' Proofs on India Paper, {4 4s. each.
Ordinary Lettered Proofs on hand-made pioer. /2 2s. each-
To be obtained from the Secretary, Rotliarirsted' Experimental
Station, Harpenden, Herts.

Planr ard l)rawingt of the old Rothan Gd Laboratory, lgS2
These drawings show the old Rothamsted Laboratorv erected in

t851, the first important laboratory devoted to- agricultural
science, and the one in which mucf, oI the classic,i work of
Lawes and Gilbert was done; it survived till 1914.

The size of the volume is 2l| in. by f4+ in. ; it consists of
four full page lithographs made Ir6m &awines bv Charles
Lawes, son of Sir J. B. Lawes. fl per copy (post fiee).-
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INTRODUCTION

The Rothamsted Experimental Station was founded ir 1843

bv the late Sir I. B. I-awes, with whom was associated Sir J. H.
Gilbert for a pe-riod of nearly 60 years. Lawes died in 1900 and
Gitbert in lgoi : they were succeeded by Sir A. D. Hall from 1902

to 1912, when the prisent Director, Sir E. J. Russell, was appointed.
For many yeari the work was maintained entirely at the expense

of Sir J. B. iates, at first by direct payment, and lrom 1889 onwards
out oi an annual ircome of f2,4OO arising from the endowment
fund of /100,0O0 given by him to the Lawes Agricultural Trust.
ln l9o4,"the Socie-t1' for Extending the Rothamsted Experiments
was instituted for the purpose of providing lunds for expansion.
In 1906, Itr. J. F. Mason built the Bacteriological Laboratory ;- in
1907, the Go-ldsmiths Company gencrously provided a further
endowment of {10.000, tbe income o[ which-since au8mented by
the Companr-iis to be devoted to the investiSation of the soil.
In l9l l, 'tbe- Development Commissioners made their first Srant to
the Stition. Since^ then, Govemment grants have been made
i,rrnualh - ard. for the vear 1932-33, the Mi.nistry oI Agricultuc has

mad.e a- srant of {26,350 for the work of the Station. Lord Iveagh
has gene"roush'bome the cost of a chemist and a special assistant
for f"ield experiments for studying farmyard manure, both natural
and artificiai ; while other donon have, from time to time, generously
orovided furds for special aDparatus and equipment. The Fertiliser
i,lanufacturers' Association and the United Potash Company provide
considerable funds for the rather expnsive field work. Imperial
Chemical Industries help to defray the cost ol a Guide Demonstrator
for the {ield olots besicies helpini with the actual cost of the work.
In add.ition. ilect Sugar Fact6ries Committee of Great Britain. Beet
Susar Factories-Anilo-Dutch Croup, British Basic Slag, Basic Slag
anE Phosphates Coirpanies, Messrs George Monro, the Empire
trIarketine Board. the-Roval Agricultural Societl, the Institute of
Brewine "and t}le Deoartment of Scientific and Industrial Research
make dants for soecific purposes. The result is that t}re Station is

able ti'deal with 'probleris iffecting modem Iarming in a far more
comolete manner ihan would otleruise be possible

ihe main btock oI laboratories was opened in 1919, and is devoted
to the study of soil and plant nutrition problems : another blockwas
erected in i92+ for plant pathology at a cost of f2l,l35 provided by
the Ministw of Aeriiulture out oiihe Development Fund : and Red

Gables. the housi adioining t}re laboratories on the north side, has

been converted iato an Adriinistration Building to hold the Imperial
Soil Bureau. part of the Records and Statistical DePartment, Staff
Common Room ald Conference Room.

Larqe glasshouses, including special irsect-prool houses for Virus
studies]u ire added in 1926, 1928, and l93l by aid of generous grant!
Irom the Rockefeller Foundation, the Empire Marketing Board and
the tr'(inistn' of Agriculture.

From 1926 onivards gleat changes took place on the farm New
and greatly improved me-thods of field experimentation were adopted
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n 1926 on all but the classical plots, which rema.ia essentially
yl-clranged ; and the non-experimintai farm was ;.;;; il
1928, considerable numbers of live stock being introduced.,"ard muchof the land being laid down to grass. Th"e farm Uuilainss 

-wer.

consrderably enJarged in lgm with the aid of a srant of"fl.7oo
grven. by the Ministry of AFicultue and a new tt&t of Uufrainss
contarnrng the demonstration room, work_rooms for the exoei_
mental staff, office and store-rooms was erected, in fSil_Si Ii'.
cost of {1,300 collected by public subscription.

., Ddlg 1932, the farm was wellequipped with electrical appliances,
rnanks to-generous assistance by the General Electric Comolanv andthe North Metropolitan Electric power Supply Compairy. " Ther-ru-ruop Kubber Lompany also provided rubber eouioment
T:tlrqg a rubber road,-rubber flooring for cattle and pig'pe'ns andrubb€r t,.res for cart and tractor.

. 
The Library is steadily growing, and now contains some 24.00{)

volumes.d,ealing witb agriculture and cognate subiects. The cataloeue
or the old pnnted,books on agricuJture was pulilished in 1926.;rdevery eltort is made to obtain auy that we do not possess. A collec-tion is. also being made ot printJof f.r- ;i.ri,';f ;r,l'r.tt"i".""
aEnculture, and farm account boks. Many of these lie in farm_
houses,_ rmused and inaccessible, not in thLmselves 

";i;";i"--L';ioften 
-of 

great help to students of agricultural t irtorv *a 
""ono-i".wheJr bJorrght togerher as we are doing. Gifts of booki and documentsto the Library will be greatly appreciated.

^ The*extension of tbe experiments to various outside centres inureat Bntam,. begun in lg2l, has proved so advantageous that itnas been d.eveloped. Not only is useful information s"oread amonolarmers, but the Station itself gains considerably bi, this close?
l:s?9ratr9n -Il!h pr_actical men. As part of thii eitension, thestalron, rn 1926, with the consent of Hi; Grace the Duke of Bedford.
took o_ver from Dr. J. A. Voetcker the lease of tn" WoUu.ri*oA_
mental Farm, so that this now becomes a part of tf,. notf,.-'riua
organization, allowing us to make experime'nts sirnufta"eourf"-." "Ight and.on a heary soil: a verj, advantageous arranq6ment.
.r 

nrouth the generosity of His Grace certain necessarv chansis have
been made ur the farm equipment, and the grass fiilds hive been
trouped and watered for intensive grazing. "The 

Agricultural lnd
Soad. $a9!rr9ry, Manufacturers' Assdiatioialso rend8red ;;irt-;
!tar9!d H. I[aDn, formerly Director of Asriculture. Bombav
Presrdency, India, and Agricultural .A,dviser to -H.E.H. the Nizam,is
covemmentt- Hyderabad, India, is Assistant Director, with T. W.sames as Uhemist. and the laboratories, pot_cultue station andmeteorological station have been re-equip*d and reoreanized Agrant Irom. the Royal Agricultural Societ^v'of ensf."d h'", L;;fJus to appont an additional assistant in the Statiiticat DeDartmentto prepare the material for a fult srunmarv and aiscussiin oi in"
results of the last fifty years of experirnent! there.
_ .The activities of Rothamsted, however, are not confined, to thesntrsh Isles, but are $adually spreading out to the EmDire andotner corultnes abroad. The Intemational Education Board sendsworkers from..a! part^s of the world to study * tt *" [L.*t"-ri*lne Empue eotton Growing Corporation his, since lg23, made a
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grant of fl.ooo D€r annun for the development of investigations in

$,,iiifi$:;hi;'m"-Empit. ll".L"ting board has recentty invited

ihe co-6peration of t}te Station in solving certam agncuttural proD-

lems of great importance to the Emnire'""ei'tB" li "iiltion 
of tie propei authorities' the Dire-ctor and

,t#;'.;;;;;il" tt.rin""i' aie"av visited the Sudan' Palestine'

;tilil.'n:; ZJLi-- Sootu er'i"', Nvasaland' Tansanvika'.ard
ir"r.l^ io discuss a,sricultural problems and posslbflltres oI co-

#;;;, - "JJiti*i, 
visits ari paid to the. tlnited States and

iJ irto*- courtries, including Russia to discuss Problems anq'

methods with experts there, and generallv to improve the equlPmenr

;TiilT.;iilifi-;d ;A;" the"knowle-dse and experience of the

staff."'--Mor" *d *or" workers are coming from the overseas D-omilions

t" :#;; ;i,:i; 
';i;.iil; .i notn':-'t"d None but universitv

"i-ii"I*.." hioule' and most are, or are about to be' on the staffs

:i"il;H;;"i"il".'t "i eg"."tttt'l Departments.: .men who wjll

Lom"i te"det in the agriauttural communities of thelr resPecuve

;;#:T;il'st".ti?tt"i' rttk of accommodation has compelled

rls to refuse some who wished to come* il; ;;t Goo.tart of all tbese Empire develoPmerts was

i""r*;i;'L-i5t9. -et it'" imperial Agricultural Confere-nr-e-.oJ

iirrt'it;- decided to set uP in this courtry a senes ot ljureaux

i;;"i";;;iJ J".tit g 16*"" of informition and to -promote
;t"r;;;;ild"a^s and inethods between the agricultural experts

;i';;"Jti?ili;;A oitn" empi'"' rhe Soil Bureau is foclted lt
iliill-"lJ-*a'*s'"" operatiois on Mav lst' 1929' A' F Joseph'
il;"T;iLil;t.l i3 t"'soa* co""mmint, was appointed DePutv
;i;;;; -*itr 

H. Scherbatoff and A. J L' l'awrence a-s Screntr'lrc

Gi"t""t'.. In l93l A. F. Joseph resigned and his place was ta*en

bv G. V. .Iacks."' i. .;"i, of the ereat expansion of the work in the last tel- y.eaf 
'

*t'.'i'.rn-iti""T*"al-"a'it .dt'ittut" to acquire the sites adjouting

fi: #;ffi;; ;;";d;; ror ihe time when iurther accomuodation

will be nece:sary.
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REPORT FOR 1932
The reader mav be tempted to ask: why, when farmers are

suffering from such a glut of overproduction is it necessary to make
further experiments in agriculture ? \rVhy cannot we calt a holiday
from scientific investigation till there is again the possibility of a
shortage of food such as always oxistcd till the present time ?

The answer is that scientific investigations in agriculture are
primarily for the purpose of obtaining information, and this will
always be needed so long as farming continues. It is i! times of
difficulty that exact information about soil, crops and animals is
most valuable to farmers, for it enables them rapiclly to a.lter their
methods in accordarce with the rapidly changing economic conditions.
At the present time the need is greater than ever, for the communitv
has now given to larmers a measure of assistance which they have
never had before, and it is rightly expcted that a high standard of
efficiency should be maintained ia retum.

The Rothamsted experime[ts have always had as their main
purpose this search for information about soils and crops : the work,
however, is carried a stage further, and efforts are made to put the
information in a form in which it can be used by good farmers,
experts, teachers ald others interested in the improvement of
country [ife.

The work is done irl the laboratories, in the pot culture and gLars
houses, and on the two farms, the healy-land farm at Rothamated
and the light-land larm at Woburn. In spite of some curtailnent of
the Govemment grant and a fall in subscriptions and donations, it
has been possible to continue the work without loss of efrciency,
though some important investitations have had to be deferred till
the necessary financial provision caa be assured. The congestion in
the Iaboratories still remains a serious problem, and the erection of
an additional store5r for which the architect provided is badly needed.

THE FARM

The arrargements for experimental work at the farm have been
greatly improved by t}!e facilities afforded by the new buildings and
the new demonstration room has been much appreciated.

The electrical installation at the farm is, for the present, complete.
It was formally inaugurated by Sir John Gilmour, Minister of
Agriculture, on June 2lst, 1932. The scope of the work now in hand
is described in the 1930 Report, p. 21.

A sub-station has been erected in the farm buildings, and the high
tension supply of electricity led hto a 30 K.V.A. transformer. The
supply in the buildings is 400-440 volts, three-phase, 5O cycles, used
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for larse-Dower aDplications; and 23O volts, shgle-phase, used for
-figt 

ti"!, ieati"g iid small-power appLications uP to I h'p'

The actual equipment, in addition- -to the complete lighting
installation suppldminted by two Portable electrical lanterns' ls as

follows :

20 h.o. G.E.C. Witton Portable motor.

; '.'. ',:, ,, Fixed motor for sack hoist and cake-
breaker.

L ,, Portable motor'

Directdriven erindins miI by Harrison McGregor' direct-
cornled t6 a l0 li.p. G.E.C. Witton motor'

Liouid mlnure Dump driven by I h p' G E C Witton motor'
+ li.o. G.E.C. Witton motor, {ixed for pumping water ; by means

'of a float, pumping automatically stops when the tank ls
full.

Portable groomer and cleaner'
Sterilizins outfit .

Alfa-I-avil mi.tking machine, with I h p' motor'
Water-heaters for-piggery and sterilising room'
Several special meiei-boards for taking consumPtron readrngs'

lIeasurements are now being taken of tle mrmber of ualfs -of
.h.t;tu ;;ir"d io ao partioiar operations as compared.with th:

"mounts"of 
fiiel consumed by intemal combustion engmes domg ule

.ame work. The electrical equipmeDt for this PurPose Yas giner:usry
#,fid[ -il'ih;--cenera' Bi"ctric compairv,- white .the Roval

hgri",rtt*d- So"iaty made a grant towards tie cost oI recoroug'

Observations haYe been begun on the possible uses oI rubber on

the farm. Rubber tyres have been fitted to one ol the carts : tney so

ii""iril"'ti *"iring iiat some 50 per cent , 
additional load is.easily

."r.iA ; trrtt et," they do not cut lro the farm roads as ttre olo lIon

twes did. Rubber tyres .." ,,o* i'"iog fitted to the tractor', A

'irt t*r road has been made in front oI tle farm burtdEts-; lt nas

irr."Jrr"i"*" tu.1 ii*" readily be made clean, and it-wor t set ofI a

;;;;-"i;;.;-;;1t.- nuuud nooring is beins installed in some of

the pig sti&, caitle stalls and stable'

'iil" U""a of stock duriug the past lour years has been approxi-

mately :

l99S tg30 l93l 1032

I Sold in
I last 12

Sep.30lnronths

433l$6
286 I 20r,*l16

Sheep . .

Pigs . .

Crttle . .

Sep. 30

Sold itr
last 12
mooths Sep.30

soLc io ll
Iast 12 I

montbsl Sep. 30

Sold iE
last 12
motrths

303
09
33

85
133

13

lss I rzz
ers | 78
27 120

l

u1
192
63

296
237
21

For the better provision of food an additional 42

ora-ssland has been rented from the estate'
"'-ffi-f"t- not" 

"onsists 
of 322 acres, used as follows :

of
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Aruble.

th."ical experiments- .. ., 291
Other permanent experiments. ld]
Temporary experiments. -. ll-
Non-experimental, .. .. 68

Petmqne Grass.
Claqsical experiments .. .. 7
Other Grass. .. 165
Used for buildings, roads and

other purposes .. .. 26

Total ,n
. During the past five years under H. G. MiI".'r rr"n"glment there
has been.a.marked improvement in tbe general appeiiance of the
tarm, ard in the condition both of the arable a.nd'the erass laDd.
Although they are onJy four or five years old, tne new furs tietds
have alr,eady attained a high degree oi productiveness, lariely as the
result ol proper grazing and feeding of meal or cake.
., The great glpansion in the fieli experimental work is shown by
the growth ll-the number of plots ; they were as follows:

l9ll_r2. rc2]-22. - l93l-32.
_ 2il 638 1,408
Iu addition there are considerable numbers at lVobun and at the

outside centres.

STATISTICAL CONTROL OT TTiE EXPERIMENTS
Dulng ils fourteen years of existence t-he Statistical DeDartment

under Dr. R. A. Fishei has had as its chief fiurction the'eivine of
assistance to otler departments in the design of expe.imenti and'ttre
interpretation of results. Its influence hai not oniy permeated the
wiole Institution, but has spread far beyond, so'th;t a ;st;t
stream of workers from other institutioni come here to studv the
methods and to seek advice about applying them to their probiems.

It is perhaps in tle field wort fliit ihe'influence of thi Deoart_
ment has been most profoundly felt. Three diffculties had alwavs
teen serio 1s atrd apparently insuperable: ttre irregularities of tf,e
Iand on which the experimental plots were set -out; the laree
experimental error attaching to the results; and the fact that t[e
maSnitude of the error was r:nknown. Dr. Fisher has been able to
devise experimental methods which are free from these difficulties
and yet are practicable; and these methods are now us€d not onlv
in all the new work at Rothamsted and at Woburn. but in a tareir
number of other field investigations at home and overseas. Selrei.l
rmportant agricultural cotleges and departments now include courses
on statistical methods.

Contrary to the earlier belief, it is found that a comolex exrrri_
ment involving a number of questions, gives better.i,rtts thio.
smgle. exlxriment Pyolving one question only : a modern field
expenment may tnclude 80, 100 or even more ploG. Much theoretical
work has bad to be done on the principles of elperimental desien and
on the srtnlfrcance of results, as well as on such deta.ils as ttre orooer
procedure to be adopted rvhen, as occasionally happens, 6ne^or
more plots in a large set is for some reason spoil&.
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Considerable work has been done in tracing relations between
croo data and weather conditions. The results are of treat scientrtlc

intirest and of considerable potential value, for they oPen up.the

-".iUititv of forecasting yielil and quatity of croP some long time

before thi crop is ready for harvesting.

THE MANURING OF CROPS

The new complex field experiments are more laborious and

.o.tir1o i.t* *it tlran the old ones, but they give more. precise

infoination aLout fertilisers. Much of this has been embodred m a
;;il;;;-b[rh"a bv the Ministrv of Agriculture' entitled' Artilbial
Fe iliseis. The deirand for information on this subject is so Sreat
that the first edition was rapidly exhausted' and a second edltron has

now been prepared.-- - 
There ii n,i doubt that lamers, by more iudicious use of Jertilisers'

could obtain larger yields without incurring aPPreciably more

expenditure than they do at presenf'

SUGAR BEET

A serious effort is being mad.e to improve -the 
position in regard

to susar beet. The presen[ average yield of about 8'5 tons per acre

i. rrn"necessarilv low. and unless it is improved the rndustry can

hardlv survive. Hitherto it has been impossible to make, adequate

Lvesiieations into tlle manuring and cultivation of suga,r beet ;. tne

fkst stXses of a scheme h4ve now, however, been worked-out lomtly
with th; factorv representatives, and it is hoped that ttus may t'e

Dut on a Dermanent basis.t-"e 
*rlt-- vi"ta oI sugar from sugar beet is l-l| tons per acre' On

the other hand, a usual crop of mangotds (25 tons per acre) coDtarns

2 tons of sugar Per acre, and it is quite easy to P'sh.uP tre yrelo so

as to poduie Sions of sugar per,acre. 
- 
Seeing that the sugar.beet,ts

.oroo."d to be a better source of supply tlar the manSold' rt looKs

as'ii there is still pleoty of scope for improvement . . .

At Dresent, unfortunately, we have no lndrcatron as to wmcn way

tf,"'i-'oior".*t is likely io come. Few trustworthy experiments

have bien made, and the method adopted till recently ol- brn$ng
ioreign experts over to teach our farmers the Continental cultrvatrons
't r.'?"fr ii*it"a value because of the wide dilference between

tl"tirtitJ *a ntititt conditrons straightforward - 
manulial

.*"..iments do not get us very far ; indeed. ilr a nurnber of tests last

veli ttre stanaard &essi-ngs 
-ba-sed on the earlier-guidance dtd not

i,i""" ,"* effective. Sugi beet does not resPond in the same way

lt;;s;id. i; ;r"ure ;-we still have to discover t}re proper way of

;";i-irf the crop so as- to get the best results' 
- 
Some P9in"t: have

"ii""ai:"*"te"al 
Nitroeeno-us manures increase the weight ol leaves'

"-r"f"LUf" 
consideratioi for the stoclsnar, but they do-not corres-

;."d-;li increase the weight of tbe roots, and they decrease- the

Lr."ttiii" of sugar, but inirease the total weiSht per acre Phos-

irhates hive less-effect than one might expect Potasslc lertlrsers
Ii" i*t "if".ti"" 

tlran on mangolds. Salt is beneficial The effect of

i;;ilir;r;; G;iri""o in tiut" l, which includes all tbe experi-

ments mad,e at Rothamsted, Woburn and the outside centres dunng

the seven -vears 192&1932.
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T,\BLE I.-EIIect oI fertilisers oD yield of Sugar Beet : all Cetrtres, l9f6-1932 -

Nutrient
Number oI

Experi- Numbei of Signilicant
Increases. 

i 
Decreases.

Per ce!t. of
Experiments

Itrcreases. I Decreases.

Nitrogea-Roots
Top"
Sugar

12

30

26

I

0
0

t7

62
7t

3

0
0

Potash-Roots . .
Tops ..
sugar o/o

,8
tli
l1

ll
5

I
0
0

39
l9
2l

4
0
0

Phcphate-
Roots
Tops
Sugar o/o ..

rg
t7
l6

3
I
0

0
t)
0

l6
6
0

0
0
0

Tops
Sugar 0/6 . .

I
6
s

5
3
:

0
0
o

55
50
,l

o
0
0

| 
""" "*.IN

I (as si A)

Salt-Roots

Roots (washed) tons per acre +2.3r
-0.56
+6.9

Per cwt.
&o.

(as super)

Per qr4.
Kro

as muriate)

Sdt
(per cwt.

cl)
+0.59
+o.22
+2.6

+0.51
+o.14
+2.0

Suga.r perceotage .. .. I

Total Sugar c\rt. p€r acre .. I

I

All the responses are small, showing that tie factors we at present
control do not play the chief part in determining the crop. This was
well brought out in the Rothamsted experiments ir 1932, one of
which was made in Long Hoos and one in Great Knott {ield; both
yielded almost exactly the same weight of tops, yet the crop in Great
Knott gave nea.rly double the yield of roots obtained in Long Hoos.
The averages Ior all the plots were :

Rothamsted.
Irng Gt. Knott.

ll oburn.

Tops, toBs per acre .. ..
Roots, vrashed, totrs per acre
Roots, per totr oI tops ..
Date of sowing
RespoDse per c*t. Nitrogen

Roots, toDs ..
Tops, tons ..

14.9
7.2
0.48

lIay lfth

-2.0ro.22

14.6
13.5
0.s2

May lgth

1.9?
4.44

6.33
6.08
o.96

IIay lfth 6-l2th

15.8
r l.9

I r.6s

I s.sa

The two fields are not far apart, and Great Knott is not noticeably
better than Long Hoos ; indeed, if there is a diflerence it is rather
the otler way; the same seed was used, and it was sown the same
day in both fielcls; yet the one crop is tJ:e average which we recog-
nise as below what is permanently possible for a successful industry,
ard the other represents a level that would bring a profit both to the
Iarmer and the factory even i{ the subsidy should disappear. An
attack oI wirewom in Long Hoos, necessita"ting late patchiag, ma}'
accormt for much of the difference.

Average respotrse to fertilise$
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At Wobum the results are very similar excepting that the weight
of tops on Stackyard is only 6.3 tons per acre; the two fields are
further apart and the soils differ, but we are unable to say s,hat
should be done to Stackvard to make it give the same yield of sugar
beet as Butt Close.

Wtrere to look for the difference we frankly do not lgrow. Both
experiments included a number of variants, but none caused any
more than minor differences. In I-ong Hoos and in Stackyard the
manurial dressings per acre are the same ; ttrey varied in the different
plots between 0 and 0.6 crft. nitrogen, 0 and 1.0 cllt. Kp and 0 and
0.6 cwt. PrOu: l3 different combinations were tried, but a[ with-
out effect. In Great Knott and in Butt Close the treatment is also
the same; the experiment consists in variations in time oI
applying the nitrogenous and the other manures, and also varia-
tions in the iutensity of cultivation- The nitrogenous manures
were effective in raising yields, but it was immaterial whether the
manures were applied at sowing or three weeks be{orehand, or
whettrer half the nitrogen was kept back till the time of singling,
though in this case the weight of tops suffered. Intensive cultivation

-hoeing every l0 days between the rows-so far from bene-
fiting tle crop, reduced the werght both of roots and o{ leaves, the
roots being reduced 1.2 tons and the tops 2.5 tons per acre. No
more cultivation was needed beyond that required for keeping dowl
the weeds. Clearly some new kind of experiment is needed different
from the old fertiliser trial, and new methods are now being tried at
Rothamsted, which if we can obtain the funds to continue them, will,
we hope, prove more successful.

One cause oI low yields stands out clearly: sugar beet will not
tolerate soil acidity. On acid soils the yields are low, and they are
raised by the use of calcium carbonate. A spectacular increase was
obtained at Tunstall, and one that is perhaps more normal at
St. Albans.

Chalk, Pet a.re.

I too. l2 tons.

Ttistoll-
Roots, toDs Ircr acre
Tops, tons I)er acre
Sugar, per cent. . .

\-o Chalh. cbvk. 
I

\o Phosphate Basic Slae
Super- Super-

S.E,

St. Albons-
Roots, toDs per acre
Tops, tons per acre

5.25
6.34

6.58 6.68 8.94
10.19

0.571
0.61{

In spite of the acidity of ttre soil, basic slag was no better than
superphosphate, and it was much inferior to sup€rphosphate prrc
chalk.

1.82
1.44

18.74

12.61
I1.79
t8.72

tl.71
13.32
18.7S

1.1.30
12.01
18.84
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POTATOES
In the experiments at Rothamsted, Wobum and the outside

centres up to the present good results have commonly been obtained
with a mixtwe corresponding to 1 N: 1.5 PrO5: 2.5 KzO with
increased phosphate where the soil is known to be deficient in this
substance. In the 1932 experiments at tlle outside centres the most
general response was, as usual, to nitrogen. The average increase in
yield given by I cwt. sulphate of ammonia was 0.35 tons potatoes Per
acre, i.e. I ton oI additional potatoes was obtained by an expenditure
of l9/- on sulohate of ammonia. All the soils tested, even t"he fen soils,
.opdnd"d. lilost of tbem responded also to potash; indeed, on the
sandy soil at Stanford nitrogen acted onJy when potash also was
given. The response to phosphate was less general, but it vas well
irarked on theJen soils *hen, indeed, responses were obtained uP to
l0 cwt. super per acre, and nitrogen was more effective when phos-
pbate was applied as well. (Table ll.)

FODDER CROPS

Fodd.er mixtures of oats and vekhes. The results in 1932 coniirm
those of previous years that the nitrogenous manure favourc the
oats and tepresses 

"the vetches. The relations are showr in Fig. I ;

the full details are given on pp. 148-149.

The total nitrogen content oI ttre crop is not appreciably altered
by the application 

-of nitrogen. The total dri/ matter reaches a
nia-.rimum- with a seeding rate of ll0lb. oats and 90Ib. vetches per
acre where no litrogen ii given, and with a mlxtue somewhat richer
in oats when nitrogen is given. The total nitrogen content is a
maximum with a mixture of 50 lb. oats and I5O lb. vetches per acre
irrespective of whether nitrogen is given or not.

Kab- aur experience with kale is very promising. The crop is
hardy, easy to grbw, convenient in use and much liked by stock ;

its leaves 
-are rich in protein, and its yield is easi.ly increased by

nitrogeuous manuring. 
'On 

the light soil it Wobum we have been able
to push the yields uPto 28 tons per acre, and even higher yields may
be 

-possible (Fig. 2); inde€d, kde aPP€ars to be one of th9 r-nosJ

suitable crops for converting cheap fertilisers into animal food.

Thinaing and cultivating beyond what is necessary fo1,\eephg
dovrr weeiis were not only unnecessary, but reduced the yield about
2 tons l)er acre. The results were :

Unthiwtpd Thinned
Number of plants per acre, about 55,000 14,600
Yield, tons per acre :

Ordinary cultivation 27.65 25.18
Intensive cultivation 25.51 23.63

Samples of ih" 
".op -"." 

taken each month from November to
March: analysis showed that the content of nitrogen increased up
to mid-Januiry ; there was no gain in dry matter alter mid-
November, but also there was no loss. After February boih dry
matter and nitrogen fell off as the result of the withering of some of
the leaves. (Tabte IIL)
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TABLE IIL-Yield oI }(ale cut at dilferent tim€s duriog wiater.

PerceDtaSe Composition.

b. I lb..lrb.
1525
1691
1524
1.r38
1460

llid-Dec.
]lid-Jan.

r4-e I

15,0 |

t1.2 |14.3 I

14.? 
I

Ir3
1t9
162
1r0
t30

t3
io

?9

i0
69
80
/_l
6l

l2tt
1336
1286
1229
t2i2

27i
264
234
209
194

Dry MaUe,
Lear-es. I St€ms.

I

fiilrogei 'Leaves, I StemE. Leaves. I Stems.

\ovemb€r
December
January
Febnrar\'
lIarch

;nl
2.7s I

3.34 I

3.26 I,ro 
I

14.3
13.5
I l.s
15.?
15.9

10.8
10.!r
s.9
9.6

I l.l

21.2

21.8
21. r
23.7

1.24
1.22
1.22
t.2a
r.28

'P.r.entaA. iD Dry Yalter.

The Autumn and Spling Grouth of Folage Crops. An experiment
\r'as beguD in l93l to ascertain tlle productivity of certain hardy
crops during autumn, winter, and the following spring. The crops
'were sowr on July 23rd, 1931, the first cut was taken on November
l7th, 1931, the second on I\lay 24th, 1932. Rye grass stood out as
the best crop to make autumr growth, giving 66 ctrt. green weight
per acre as compared with 23 cwt. for the mean of ttre cereals. The
addition of beans and vetches gave a furtler improvemert in yield.
In the spring cuttiag, barley and rye came much closer to rye grass.
In any case the production of these crops was rather $nall, the best
yield in the two cuts being 209 cwt. of green material by rye grass,
beans and vetches, wheat ard oats singly giving only 72 crlt. each.
The addition oI leguminous plants markedly increased tle protein
per acre, the figures being :

Protein, cwt. per acre.

Cereals alone
(First cut)

0.78
Cereals, beans, vetches ,. 9.23
Cereals, trefoil .. .. .. f.32
Cereals, bears, vetches, treloil .. .. 3.10

INOCUI-{TION OF LEGUMINOUS CROPS
The great success attending Dr. Thomton's investigations into

the inoculation of lucerne has caused the Bacteriological Department
to tum its attention to the possibility of inoculating clover to see if a
more rapid and extensive grovth could be obtained, especially on
those soils where it does not thrive naturally- Shains oI the appre
priate organism has been obtaiaed from various loca.lities in America,
Holland, Germany and Sweden and tleir eflects on the host plant
have been studied ; scme are more efficient than others. Some of the
selected strains have been supplied to Prof. Stapledon for use on the
Welsh hills; rcsults are already distinctly promising, and fulJl-
iustify the further search for better strains. The search for a more
eficient strain of the luceme organism is still going on, and it is
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.lvithout DuryO .2 .4 .6 .8 1.0 l-z
With Dung 0 .2 .4 .0 .8

Sulphate of Ammonia Cwt. N per acre.

Fig. 2. Relation of Yield and Nitrogenous Dressing in Kate, Woburn, 1932.

TL. yi.ld oI rh. plols teiuia dutrg (shicb, lile tlE udu.ged plors, @ieed 0, 0-r, 0.t, .dd 0.8 .rt. N
$ Sdlphrt. o( AtroDq) & plotted @ th. auhpdm rhrr th. dus .polied B equild.trr ro 0,3i1 .rr. !(
lEr ..E Thb liguE r.. cho..D ,5 bcira th. @ rhict E6t lady bri.a. the duued .od unduM.d
tidds oD -t9 4. eEe-str.isht lio. o-r ih. sr.ph. Tbc.c[eEtcal-.@lrsF 9l tte duqg s.E . rot l dtloE.n
i!.tdt o{ l.tl cn. N p.. .r s th.r the EsEl& iodiet . ,t/" reil.biliry ol N io th. d'ros.

'tl
.9 L2
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encouraged by thc discovery in our laboratory that some cultures
uhich hid bein carried on for a long period without aPParent charge
suddentv broke up into new forms. These are being studied in the
hope oliinding among them strains which are either more efficient in
heilthy soil c6nditions, or more resistant to soil acidity, than the
forms we already possess.

In the laborit6ry, considerable attention has been given to the
nroblem of findhs out whv nitrate oI soda which benefits non-
i"euminrus Dlants:hould be-detrimental to the formation of nodules
ori rhe roots'of leguminous plants. Experiments both at Rotlamsted
and elsewhere ha"ve shoun ihat nitratc of soda in small doses reduces

the size of the nodules and in larger doses reduces their numbers,
and the nroblem is to find out ho\ this happens. Previous work in the
deoartmint has shown how the nodule bacteria get into the roots
of'thc luceme plant from the soil: the first step is that the plant
roots. immediaielv after the formation of the first leaves, excrete
.o-"ibirg thich" apparentlv stimulates the bacteria in the soil
around th"e roots. Neit the bacteria secrete a substaace which causes

the root hair to curl: then at the bend, t'here the cell wall is no$'
weakened, the! make their entr]' lf however. sodium nitrate i'
Dresent ir the ioil, the curling is prevented so that bacteria cannot
lnter. The action of the nitrate is either on the root hair or on the
substance secreted by the bacteria; it is not a direct effect- on the
bacteria because it siops the action of the secretion even after the
bacteria are removed. 

- 
Further investigations on these remarkable

secretions are Proceeding.

THE VALUE OF GRASS AND OTHER FODDER CROPS

One creat difficulty in experiments on grass and fodder crops is
to out a"value on to tle herb-age developing as a result of the treat-

-"ilt. It can, of course, be weighed and analysed, but no figures
vet obtained completelv express its value to the animal Feeding

irp.ri*ents ar" ihe o-nly iafe guide' but these are exceed-1ngl-y

dificutt to carry out properly ; the errors are numerous and dilhcult
to estimate ; iri seneial ii isimpossible to say what degree of signili-
cance attaches to the results.-- 

ettemots are being made to overcome these difficutties by neu'

-"tt oa. 6f experimen"t based on the principles of replication and

randomisation,'and therefore permitting a valid estimate to be made

of the error ol the exPeriment. A pig feeding experiment is.bemg
made to test the valu6 of Sreen food, of dry as compared with wet
food. and the effect of crowding: t}le interest is for the Present -as
much in the method as in the results. A grazing exPenment rs also

il.i"n -.Ae to compare indigenous with commercial strains of
groio ; 

"h""p 
.te usid, tetheretl as in the Aberystwyth experiments'

THE SIX COURSE ROTATION
This rotation is: sugar beet, barley, clover, wheat, 

- Potatoes'
fod.d.er mixture (rye, vetches and beans) ; the purPose-of the exPen-

ment is to test the elfect oI different combinations of nitrogen potash

and Dhosphate on the yield of crops.*'Ti 
n,itfr"*.t"d the yietds in lb32 wcre above those of 1930 and

fSSl.- but tbe effect oi f"ttilit".t was in general less Sulphate of

ammonia benefited potatoes, clover hay and sugar Prcentage ln
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beet; it had no significant effect on barley or the fodder mixture-
It increased the straw but the yield oI grain was reduced, probably
ovdng to bird damage. Muriate oI potash benefited potatoes,
barley straw and sugar percentage in b€et ; it was without effect
on the barlev grain, clover and fodder crop. Superphosphate benefited
none of the crops.

At Wobum the yields were all lower than before, but tlrc response
to fertilisers dilfered from those obtained at Rothamsted. Sulphate
of ammonia benefited barley (grain only), potatoes and fodder crops,
had no significant effect on sugar treet, barley straw or wheat grair
or stra\ , but injured clover hay. Ituriate oI potash benefited sugar
beet (roots and tops) and barley (gra.in and straw), but had no
signilicant effect on clover, wheat, potato€s, or fodder crops. Sugrer-
phosphate had no effect.

The average lelds of all the plots and significant responses
during t}re tlree years 193G1932 have been :

- No respotrse.
- Negative respoose.. Two experimeats only (1931 and 1032).
" No experimetrt.

Wheat and potatoes ttrus appear at opposite ends of the test, for
while Woburn is much ttre better for potatoes, Rothamsted excels for
wheat; for clover hay, barley, sugar beet, and fodder crop6 there is.
not much to choose between the centres ajrd manuring hassmoothed
out the differences due to soil type.

THE CEREALS
ConN Gnowrxc Uxorn MrcsANrsrD CoNDrrroNS

Further experiments have beetr made to discover how best to
maintain fertility on a com ,arm cultivated as far as possible bv
machinery and making little or no farmyard marure. The problems
under investigation include the retum of straw to the land, and the
prepaiation of tle land for the crop.

] Mea.o yields

I n**t w-
lanstedl btrttt

ftrlsers to x,hrch the crop respo
siSnilicatrtly

Rothorrsteil I Wobrn-

r930 I931 l$31 1930 l$ilt l9:lJ

Barkt- ]

Grain, cut. per acre 27.X 2O.2
Straw, c\!t. per acre 31.8 | 41.7
Clol,cl Ha)F- I I

Dry Matter, cq.t. I I

Irr acre
ll hcdt-

l{.7

crain, c\rt. p€r acre 124-6 | 8.2.
Straw, c\trt. per acle 55.9 | 27.4.
Potolocs- |

Totrs per acre ..I ?.t81 9..rO
Fuase- I I

Dry Matter, c$t. | |

per acre .. | 36.s | 34.2.
S{Eal Bc.t- | |

Roots, toos per acre | 6.80 | 5.58
Tops, toas per acre I f1.27 | 6.84
so8ar Percentage I l7.l5l 17.09

N

N

I
N

P., K

N
N

li
N

K

N

I

K

N

It--
N

N,K

N,K

\\

N

N,P-
N, P.
N-, P

1

N
N,I(-

N

N,K
K
K

N,K
K

N.

N

N

KI

r5.s. 
i
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Retwn of St',ou to the Lard. ln 1928 a four{ours€ rotation
exoeriment ivas set uo in Hoosfield to find out whether straw could
bJeffectively retumeh to the land in any form other than farmyard
manure. Equal quantities of straw are:

(I) Converted into artificial Iarmyard manure and applied to
one set oI Plots.

(2) Ploughed in along with t}le same amount of art icial fertil-
isers as are used in making the artificial farmyard manure.

A third set of plots receives farmyard manure, containing the
same quantity oI oiganic matter as is sripplied by the artificial farm-
vard manure.- The amounts of nitrogen, phosphate and pota-sh thus
irtroduced are equalised on all three sets o{ Plots by addition of
artilicial Iertiliser! so that the only variant is the amount of
org'alic matter.

The exoerimeot is designed to show the effect of each manure not
onlv ir tLe vear of appfication, but in the fint, second, third and
foth years "after application. It is not yet possible to say how far
the resirlts aheady obtained are siSnificant, as the experiment is

still in its preliminary stages.

THE VALUATION OF FARMYARD MANURE
Of all problems in scientific agriculture one of t'he most difficult

is to put a value on farmyard manure. For artificial fertilisers the
probl6m is simple: the cost of the plant food is known exactly ;

ihe effect is measured in the increased crop leld immediately ob-
ta.ined; no other effects are normally produced so tllat an accounl
cal easily be made up. Farmyard manure, bowever, presents much
ereater dificulties: its cost cannot be exactly stated and its effects
;re not measured simply by the increase immediately obtailed : it
alters the soil and it persists for a longer Friod tharr one year.

ln manv of tle experiments at Rothamsted and at Wobum
farmvard rianure is coinpared with artificial manures. W}ten the

"omi.riro, 
goes on for a number of years the cumul,ative effects

comi into the account so that the results are bigher than tlose
obtained after one year only ; even so they are not complete, as they
do not include the whole of the residual effects.

Some oI the figures obtained at Rothamsted and at.Wobum
are given in Table IV.
TABLE Iv.-tomparative Yalue o{ Niboten ia !'armyard Maaure $'hen that

in Sulphate oI Ammooia- 100

Rolhamsted. Odhctthor?e.

or. t.ar onlt, lgg2-

L€aves
Rcb.ot d annual drcssines' lzllroanafr ualucs)-

Mangolds,Roots .. ..
Lav€s

1!ae3t 8raiu
Badey grain

I
51
52

i6
48
43
28

,:.

30
35

. S.. Ft. !, p.se !s.
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The low recovery of the nitrosetr of farmvard manure in the
cr-op is associated with a loss of nilrogen and ilso an accumulation
of nitrogel in the soil, only part of-which subseouentlv becomes
available to the plant. Thusthe fate of lO0 Darts of 'nitrodm aoolied
to the soil in the farmyard manure is somewiat as follows":

ln Crop
In Soil
Lost

Woburn C ofttirtuolas
Barlqr.

30
&
m

Rotham*d Coalittwtts
Barlay. Wluat.m2025 ztt

OO DD

Each pound of nitrogen taken up from farmvard manure bv the
!gl9y "Iop 

at Woburn is associated with the iroduction of ibout
90 lb. of total _produce and 60 lb. of gra.in. Foi nitrate of soda the
hgures lor total produce are approximately the same, but t-he ouantity
ot grarn apl)ears to be somewhat less.

LEYS AND FALLOW BEFORE WHEAT
In the 1932 experiment in Long Hoos (DD. 142-6). there was

little difference in yield whether the wheai iollowed'ilover aloneor clover mixed with rye grilss, but ttre nihogen content
ol tjle straw, as well as &e slght superiority in yield,-showed that
crover lett rather more nitrogen in t}le soil than clover and rve pTass.
It made no difference to the yield of wheat wbether the ilovi. o"
the mrxture was left growilg titl autumn to fumish two cuts of hav.
or whether it was cut in June and the grorurd immediatelv ploushJd
and $ven a bastard fallow. The young wheat at firsi iooe"area
gr,eatly to beuefit by the bastard fallow,-but it soon lost thlj ";tadvartage.

So far as the farm is concemed, the clover and rve eI-ass ha.s the
advantage that where the clover bas fa.il"a ilre rve e,iss"-au .";""d
_s9 

qlt I crop can_ still be obtained. TUe rye"S;as t as,'f,o*uue.,
thg qf"dy.Lt"Sg that it shetters some of thj iniect p""6 

"i ;h;i:
notably the Frit fly Oscitu a (Oscinis\ fr, Lirm.. whici mav l""e;;
reduction in the wheat crop. It was iadeed, Ior this r6ason that
many Hertfordshie farmers gave up adding rye grass in spite of its
otner advantages.

The yields of hay in lg3l and of wheat in lg32 were :

I cat lcy and battalil Jatlou, basratil

E or.
Clover.

Clover and
Rlre Grass. Clover.

Clover
alrd Rye
Grass.

l93I Secds. Hav-
Hay, c*t. pei acre

1932 Wh€t; c$t.
p€r &te-
Graia
Starv . .

Nito8en, as per ceEt
oI dry metter-
ur:un
Straw ..

39.8

28.6
62.2

2.02
0.81

37.3

28.0
60.2

2.00
0.60

52.3

27.A
$.r

2.00
0.00

63.4

49.5

1.04
0.57

o.00
r.b

c
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Alter neither ley did nitrogenous manuring increase the yield of
grain, whether applied in autumn or in spring, indeed the iutumn
applications somewhat depressed the field. The straw benefited

- from t}Ie spring applications but not from the autumn applications.
Throughout the experiment calcium cyanamide showed. a slightly
less depressing elfect than sulphate of ammonia in t}te production of

TiEre when Fertiliser \ras
given.

GraiE, cwt. pe. acre
Straw, cwt. per acre
Extra yield of wheat lrom

cyanamide over that ftotrr
sulphate of ammonia-

Graitr, cat. pe! acre

0.56
1.00

25.8
52.2

27.4
54.2

26.3
49.6

+0.8
+ 0.7

21.6
44.1

Stiaw, cu't, per acre
+1.2
-1.4

+ 1.5

-0.3
0.44
0.62

This lack oI response oI wheat to differences in previous treat-
ment and to nitrogenous manuring is probably associated with the
circumstance that the yields are all high for Rothamsted (over 52
bushels per acre). The essential features of the experiment are
repeated in 1933 in an experiment on Fosters Field, where the level
of production is lower and where the conditions therelore approximate
more closely to those of ordinary farming. The new experiment also
indudes a comparison of a dead fallow with the leys and bastard
fallows.

The particular design adopted for these expriments ha.s not
proved satisfactory. The original treatments-ley and fallows in
1932-3-were in a few (16) large plots each of which was subsequentlv
split up into eight small sub-plots. In spite oI the large final number
of plots there was low replication of the original plots, and the errors
on the comparisons of the different ley effects were necessarily hrgh.

EFFECT OF BASTARD FALLOW IN REDUCING WINTER
KILLING OF WHEAT

Dr, Watson has made some interesting observations on the
winter killing of wheat. As is well lmown, wheat plants begin
dying soon after they appear, and the Iall in number continues
throughout the winter and the spring. It was, however, much less
marked alter a bastard fallow following clover or clover ald rye
grass cut once only ard then ploughed in, than when the crop was
allowed to grow so as to give a second cut. The numbers of wheat
plants per metre row at the different dates are given in Table V.
TABLE V.-Nu ber of wheat plants per metre row a{ter dilferent crops

and

Date. After Clover.
AIter Clover atrd

Ryegrass.
No Nitro-

genous
Nitrogen-

seed H.Cut once. Cut twice. Cut otrce. lCut t$ice. seed bed.

Jan.22
Feb. 25
tr{arch 22
Aug. 16-20

45_7
4.1.0
38.7

28.3
27.6
26.4

44.9
4t.2
36.8
3t.l

38.0
3 t.3

41.9
36.1
33.6
29.4

40.3
36.3
34.ti
99.5

Approxrmate rumber of seeds sown : 60 per meke.

8raE.
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. _ The effect does not appear to be due to the nitrate accumulated
duiing the. bastard,fallow, since addition of sulphate of animonia as
fertiLiser did not alter the numbers of plants.'As the summer ad-

.vanced certain differences set in which dntirely compens?ted for the
'differences in plant number. The plants in theiess a,inselv populatiit
plots tillered better, produced moie ears per plant with iabri erains
per ear than those on the more densely-pojdated Dlots. wi& the
result that at ha.rvest there was no diffir6nc'e in vield beiween anv
of the four treatments, in spite of the initiat dili;;;r;; ;, 

-;hl
number. The later measurements are given in Table VI.

of sheat of

Afrcr Clotcr. Clotnr aail Rycgrass.

cut oncc. 
I 
cut tsice- Cut once. CDt twice.

Numbra of Shoots-
Feb. 26 

_ 
p€r metre
p€I plarlt

Mar.22 per metre
Der DIaEt

April 29 i*r i"etre
per plant

48.7
l.l I

64.3
1.66

74.7
3,45

31.0
t.l0

43.2
1.57

69.1
3.58

4.9
r.0$

58.3
1.69

71.9

34.4
l. r0

52.5
1.58

69.6
3.40

Nt nbc/ oJ .ars dt harnest-
per tDetre
Der Dlant

Wc*N of erui,t. lit caL stan!
Yicld, cutt. pet atre, grah

15.5
1.39
1.136

26.6

14.7
r.69
l.ls8

27.A

43.5
1.40
l.l6t

26.0

41.5
l.5r
1.201

This 
-compensation of *in@winter killing by extra tillering has been

fields, and is one of the most important

TABLE VI.-.Further

'lhrs compensation of
observed before on our
factors in steadying the leld of wheat.

BARLEY
. 
Sowing. barley late tends to lower the yield and the 1.000 comwelg.nt aJrd raEes the nrtrogen content. Experiments were made to

sec tt treatment-vith sulphate of a.mmonia oi superphosphate wouldmrugate these rI effects, but it did not ; neithei fertiliser benefitedthe late sorr.crop. (Table VII.) A similar resuli was;iil;'";;;
years ago !,uth sugar beet ; indeed, up to the present we know of noway in which the harmful effects oilat" .o*i"g'; ;" o";;;. ' ^
TABLE VII. Efiect ot dat! oI sowing- oa. properti€s of Barley Graia.

No
Fertilis€r.

Sulphate
o{

AErnonia

Super-
phospbate. and Super-

phcphat€.
Yield, cwt. per acre.

Sowtr----+arly.. ..
late

25.9
:13.2

32.9
25.3

24.2
25.3

32.8
26.1

I,0OO corn weight (grams) dry.
Sowo-<arly .. ..

late
47.0
44.4

47.2
44.2

17.4
41.4

46.5
44.7

Nif etr per ceot. on dry
Sowtr-€arly .. 

_

late
1.70
1.80

1.68
I.90

1.67
r.82

r.7o
1.84
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For some vears Dast exDerimerrts have been made to see whether
the different- varie'ties of'barley responded in the same way to
fertilisers or whether of two variities one might be better under one
fertiliser treatmert and the other be better under a.uother treatment.
SDratt-Archer and Plumage-Archer were tested at Rothamsted, and
Piumage and Archer at Wobum. No differential effects, however,
were o6served : Spratt-Archer was always the betterat Rothamsted,
exceot under ootish starvation, when both were alike, and Archer
.as it'"ays thi better at Wobum. (Table VIII.)
TABLE vlll.--4omparison of yields. Nitrogetr content, ard 1,000 com,wei-8bt'
Spratt-Archer atrd Plumage-Araher, HoGlield, Rotharst€d-t yea$, 192$32'

Manurial
CoBditions.

FarEv.rd Maoure 7-2
coEpiete Artilicialr

Nilxo8en starv
Potash
Phcphate ,,
Complete

Pt*mat -

Nitrogea
per cetrt.

-0.036
- 0.006
+0.029
-0.054

e).

f,0OO Cortr weiSht
ams.

-3
l2t
98

tt2
llr

-2
-5
-6

0) 1930 oDtY'

Plumaqe a.nd Archer. Stackyard Field Wobum. Yield oI Plumagc wben
- Archer- l0O.

MALTING BARLEY
The recent reduction in the tax on beer and tie promise- of the

bre*uo io rr"u 
"" 

*uch English bartey as is possible, has caused many
Iarrners to hope for an in-creased demand fo,r malting barley, and

tl"i"io." to. 
"i.tger 

income.from this source than they have enjoyed

for a long time Past.-- D;;" the ^last ten vears the Institute of Brewiag has been

...-irn ort investigations on barley and much of the work has been

i"nt"r"d.t Rotharr;ted. Field experiments have been mad,e--here,

and at Woburn, also on a number of barlev-growing farms rn drllerent
rrarts of the country; their purpose was to fuld how the yleld, com-
'"osiiio" ana market valuationbt barley are affected by- soiJ, season

I"a- --*1"e. and they have given a vast amount of information of

**t ""tu" 
6 the aariadturd expert and to the barley-grower'. 

." At the outset it must be emphasised that the demand lorrnaltmg
U.tf'ly ii'fi-it"e. furiculturisG must not suppose tlat by learning

Farmyard Matrure llt
Completc Artilicials 5b

1931. t932. pH.

82

82

86

8,1

6.28
4.75
6.23

NitroEetr stan'atioo'la
PotasL ., Ioa

*S,YI :: 'i"
90
83
75
69

5'
70
80

5.80
6.81
5.87

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 40

3?

to grow malting barley they will necessarify be able to sell it at a
high price. Even before the recexrt fall in the consumption of beer
the amount of barley used in British beer was little more than t}rrce
milliou quarters per annum, and only between two-thirds and three-
fourths of this (lalgely dependent of haryest conditions) was bought
from English growers. There remairs always the hope and the
possibility ttlat a good deal of the remainder could be grown here
also, and indeed none of the laboratory investigations yet made has
shown anything in the character of the extract obtainable from
imported foreign barleys that English barleys lack in good seasons.
Most practical brewers maintain, however, tlnt they cannot obtai!
the results they want without a proportion of the more husky six-
rowed barley to assist drainage in the mash tun, arrd it is for the
research worker to discover whether such barleys cannot be economic-
ally produced here so as to satisfy all requirements. This work is
still toing on. Agriculturists should also remember in comparing the
relative demands for English and for Califomian barley, that Cali-
fomian barley contains much less water than ours----only about l0
to 12 per cent. as agairlst l5 per cent. in a good year and 18 per
cent. in a bad year for English barleys. In consequence Califomian
barley not only yields some 6 or 7 per cent. more malt per quarter
than ours, but being drier it can be held in store at the docks or
elsewhere Ior two years witlout ary treatment not only nritlout
deterioration, but with frequent improvement; while British
barley usually has to be kilndried, which is a troublesome business.

Meanwhile, in view of the restricted demand, it is only courting
disappointment to attempt anlthing like overproduction oi malting
barley.

The chief factors in determiniag quality are the soil and the
weather. Certain fields will nearly always produce good malting
barleys (harvest conditions being favourable) othen only rarcly do so.
Medium to light loams are the most tmstworttry soils, heavy loams
and sands come next, and fm soils ard clays are the least likely to
give good samples. Of all these soils the sandy ones are the most
speculative ; our best and our x'orst samples have come from them.

Of the varieties tested, Plumage-Archer and Spratt-Archer are the
best, giving about 5 to l0 per cent. more yield than most others;
Plumage-Archer yields slightly less but its 1,000 corn weight is
better, and its average valuation is slightly above that of Spratt-
Archer.

In regard to cultivation, fallow has in our experiments been the
best previous treatment of the land both for yield and quality. In
practice a dead fallow would be out of the question, excepting on a
mechanised grain farm, but auturDn cultivation would be the next
best thing. This could be given after a preceding grain crop or after a
seeds ley. What form the cultivation should take must, of course,
be determined by the actual conditions of the farm, but it should
give as nearly as is possible the effects of a bastard fallow.

Against the benefits of the fallow must be set the loss of nitrogen
involved, but it remains to be seen how far this would be made good
by the clover in the seeds break. Barley will not tolerate acidity oI
the soil, and the Woburn experiments show t}Iat it suffers more
easily from this cause than any of the other cereals. The first sign of
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acidity is patchiness ur the crop; the root crops and clover also tell
the tale to those who can read it ; swedes gef , finger-ard-toe , and
manq_olds and sugar beet fail to grow up:-they slart into gromh
but do not develop. Clover dies in patihes during winter. "If the
crops show these signs, lime should beadded to the ioil : the County
Organiser can arrange for a test to be made to show what would be
a suitable quartity to add.

The sowing of the barleys should be as early as is practicable
consistent wit}| the getting of a good titth and the lilielihood of
steady continuous grorrth afterwards. It is very important that the
plant should suffer no check once it has star&d growing, and the
sowing date must be so chosen that the barlev can grow sleadilv on
without being held up by a long spell of bad weither."In the Soutfiern
and Eastem counties, Februarv or earlv March is the time at which
to aim, but elsewhere later times mav'be better. This is one of the
most important items in tbe spring minagement, and it explains why
barley after roots folded to sheep is often less satisfaaoryin quality
than barley alter a com crop. Whenever the folding has thr.oivn th;
sowing late it prejudices the quatity.

Winter sowing sometimes gives even better results than early
spring sowing, but one cannot rely on tbis. As yet no two-rowei
winter variety p entirety hardy, and although in favourable con-
ditions the result is successful-in Essex autumn-sown plumage-
Archer barley has in some cases given a 50 per cent. better cish
return than spring-sown-nevertheless the risk of failure is alwavs
there. Search is still being made for good reliable winter varieties,
including good six-rowed sorts that mieht replace the imDorted six-
rowed barleys. As winter-sown barleys ripen early,'thev are
however, liable to damage by birds.

Coming back to sowing, the rate of seeding is not very important ,
and 2.! bushels per acre usually gives as good a result as any other.
The drills, however, should not be too wide; the usuat i inches
between the rows is quite wide enough; indeed, somewhat better
yrelds, and e_qy{.ly good quality, weie obtained at Sprowston by
setting- tlre drills only 4 inches apart. Widening the rows mucir
beyond the usual width, however, has the effect of raising the
nitrogen content of the graia which is r:.ndesirable.

Manuring if properly carried out raises the yield without iniurins
the quality I inifeeif, ii improves the "at".iioir ""i "" tn" gr;i. bi
the buyer. The most important constituent is nitrogen, and the mojt
useful quantity to add is 20 lb. per acre; this corresponds to I cwt.
sulp-hate o-f ammonia or lt c*t. uitrate of soda given at the time of
seeding. It used to be thought that nitrogenous manuring would
injure the quality of the grain, and both agricultural ex$rts and
maltsters have in the past advised against it. There may Eave been
some cause for a-Dxiety in the old diys with the old vlrieties, but
with ?lumage-Archer and Spratt-Archer there is Iittle to fear; they
stand up to this quantity of manure and they commonly give in
return an additional 5 or 6 bushels of grain wiih no loss 6f [uatity
whatsoever. As between one nitrogeneous malurre and another, theri
is little to choose: price and convenience in use are the deciding
Iactors; phosphatic and potassic fitanures, on the other haad, ari
more specialised in their value. There are many soils on which
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neither acts for barley, but on other soils they are needed. At the
Norfolk centres superphosphate gave profitabie increases in yield;
at many of the other centres it did not. Barley needs phosphate
more ttran wheat does, but the need for phosphate has hitherto
been,met by the large dressings given to the root crop which pre-
ceded it. \\'itb the reduction in the acreage under roots, however,
these-dressings will no- longer be given, and then the need Ior supply-
ing phosphate to the barley will become greater. Potarsic fertiliSers
were effective or the light soils, but not on others.

. ln the barvesting and after-treatment of the crop it is of great
lmportance to secure grain as dry as possible and of high germination
capacity. - Recently artificial drying of the grain has been practised
on some larms; at present this is risky because the process cannot
be fully controlled, and an excess oI tempemture may badly inlure
germination ; it complicates things for the maltstei, who'in 

-anv

case has probably to dry the grail again. Drying is of course quiti
safe for crops intended for feeding, but furthei eiperiment is neces-
sary before it ca.n be used generaJly for malting barley. It is, how-
ever, a promising line oI development.

Elfecl oJ Seasott. The most important factors for the barley
crop are the weather before sowing: the rainfalJ during Marcti,
April, May_and June; the temperature during Juty; and (more
important than either), the weather at harvest timi. -

The weather just before sowing determines the state of the seed
bed 1!d the date of sowing, and-late sowing reduces yield, lowers
the 1,000 corn weight a.nd iaises nitrogen content. Riinfalt during
March and April towers yield considerably if it much exceeds the
usual quantity, but drought during this period is also harmful.
Rainfall during Aprit, May arld Junilowers'the nitrogen content of
the grain and so tends to improve the valuatiou ; on the other hand,
drought during this period raises the nitrogen content and tends
to lower the yaluation Temperatures above the average in July
lower the yield and slightly raise the nitrogen content.

- thu9, by Jh9 e1d oI June the farmer should have a very fair idea
of whe$er his barley is likely to be higher or lower in nitrbgen than
'rsual. If sowing ha.s been delayed, if April, May and June have been
drier than usual, other thhgs being equal this may easiJy mean a
lower valuation, unless inde'ed the"harvest conditi6ns ar6 so good
lhat his sample looks attractive in spite of its high nitrogen con[ent.
On the otler hand, if the barley were sown early and wint in wetl ;

if April, Itay and June have been moister than"usual, the grain witi
contain less uitrogen thaa usual and so offers the possibility of
making good sralting barley.

It is, however, the conditions of harvesting that finally determine
whether or not a crop oI barley is either ahoice, or iassable, or
impossible malting material.

No pale ale brewer will buy " weathered " barley, or malt made
from it and no brewer or maltsier witl buy any barley if its germinat-
ing capacity has been injured by either adverse-weathir during
harvest or by the after-effects of stacking-always more serious when
harvesting conditions are adverse.

Wtren a- large part of the home crop is injured as happens in
exceptionally wet harvest seasons, maltsters and brewers niturally
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purchase a larger proportion of barley coming from tlose countries
where the harvest weather was better than in ttris country.

THE COMPOSITION OF CROPS

B^xLEy
Four crops have in recent years been studied in the chemical

departrnent: barley, sugar beet, potatoes and wheat-but the most
extensive investigafions have been with barley, carried out in associa-
tion wittr the Institute of Brewing. The relation between the chemical
composition of barley and its grade as assessed by the buyer is shown
in Table IX.
TABLE IX.--Grad€s oI Ba.rley as ass€ssed by the valu6s, anal their chemicat

The close conaection between the grading aad the composition of
the barley is very remarkable in view oI tle facts that the grading
was done independently of the analysis ard that it was greatly
influenced by the degree of ripening of the barley which has nothing
at all to do with the nitrogen content. Yet apart from Grade I (of
which there are only a few samples) the grading becomes lower as
the nitrogen content rises, and as the 1,00O corn weight decreases-
Field experiments have been made to find out how the nitrogen
content is related to the conditions of growth of the crop; these are
dealt with on p. 35.

From the scientific point of view, perhaps the most interesting
result is the close relation established by Dr. Bishop betweea the
quantities of the dif{erent nitrogen compounds in the barley graia
and the total nitrogen. The quantities of hordeia, glutelin and of the
other nitrogen compounds are always closely related to one anottrer
and to the total dtrogen- Barleys of the Plumage-Archer t5rpe
contain, at 1.35-1.5 per ccnt. of nitroger, about equal proportions of
hordein, glutelin and salt-soluble nitrogen compouncls irr the fully
mature grain.. Barle)rs of lower nitrogm content contain somewhat
less hordein, but barleys of hkher nitrogeu contert contain much
moref, with correspondingly less salt-soluble nitrogen compormds.

. i-.. .Itcr.bout th@ ye"r8'.tor.a.. IIr iDErturc E!.lo t]. pel! !t a. ol.elt-elublc litro-
tr! i3 bjgber, .Dd ot slut.lia .Dd hor&io los.r, tle ia ort@ sEiL

t T!.y E, u Dr, Beve! Doilr.d out ,Eq@!Uy .taly, but th.& B nottrba to .hor th.t
ibc 6t6lire53 i. ilu. [o .try .p@ial prcportioc oI ttr. iadivido.l prcteiE, A!.:phutioD
D.!.d @ pby.icd prcp€lti6 i. DEh EoE sti.r&to!y,

coEpositiotr.

Grade
awarded

by
Valuer.

T}?e.

No. ol
Centre

Averages.

Barlct,, MaU.

Nitrogeo
pea cent.
in dry
grarn.

1,000

wt. tms.

Extiact
lb. pet

qr.
Diastatic
Poser.

I.
II.
IU.
rv.
vr.
vII. ..

Pale Ale

Mild Ale

Gdad.iDg

2

ll
l3
21
25

8

r.658
I.416
1.486
1.49r
1.554
1.686
1.502

42.6
40,6
10.2
39.0
38.5
38.1
37.8

100.0
100.6
s0.7
98.6
98.5
97.6
97.8

36.1
20.0
33.6
2A.1
39.6
u.0
42.7
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Of all the many samples of barleys examined, none has ever been
found to contain an abnormal proportion of hordein or of glutelin ;
the relations seem to hold invariablv and to be characterist-ic of the
variety. Similar regular relations 

'apparently 
occur between the

carbohy&ates in the grain.

- -It appears, therefore, that each variety of barley is built up on a
definite ?atte[r, ] hich can be altered by changes iir conditions, but
only within the limits set by the pattern, so that the varietv alwavs
retains its distinctive character. Knowitrg the percentage of nitrogen
in a pa.nicular sample, it is possible to staie at onie the wh-ole
composition of the grailt as we linow it at present.

Different varieties have dilferent pattems and the diflerences are
more marked among the six-rowed tlnn among the two-rowed
varieties, but in no conditions so far discovered do the oatterns merse
or lose their distinctiveness. The differences betrieen diifereit
varieties constantly reappear in all the tests made under normal
atricultual conditions, though there axe some rwersals of effects
uader conditions of abnormal starvation. The character of the
['aljeq -can _by_ plant-breeding methods be changed within limits
defined by the laws of genetics; withia these liriits new varieties
having different proportions of the various nitrogen compounds and
carbohydrates can be produced. Some of thesi varieties mav be
better suited than existing sorts to t"he special requirements of
different groups of maltsterc and brewers. There se'emi, however, to
be no necessity for a large number of varieties, and it would oroba'blv
be to the advantsge of all concemed if growers, maltsters and bru*eri
could^atree to concentrate on a few standard sorts. ptumage-Archer
and Spratt-Archer are- distinctly superior to others in field, low
nitrogen content and high extract.

Another important result has been to confirm and extend al
observation nade at Rotlarnsted some 25 years ago, that the
nitrogen content of the grain is determined in tire earlv"stases of the
plant's life and does-noi appreciably alter durint tle-later"develop
ment of the grain.- This is quite contrary to the-general belief: tie
nitrogen content of the barley was suDpo;ed to b€iletermined largelv
by the conditions in the latei part of ihe plant's life; it was ass_"oci-
ated wittr the maturation; tbo rapid oi delayed maturation was
supposed to lead to high nitrogen content and uicr uezsa. The recent
results obtained in collaboration with the Institute of Brewins
shov that the nitrogen content of ttre grain is determined in thE
9ar[_9r pqt, and not in the Iater part of the ptant's life, and that it is
har_dly affected by the maturation processis. Maturation of course
still remaias an outstanding fa.ctor- in determinine maltins value.
proh-ably accourting for a large part of the missing f"actor thit places
Grade I barleys above the poaition to v/hich their-chemicat comoosi-
tion would assign them. A barley grain rich in nitrosen dd not
normally mature as well, judged bi the mallsters, stindards, as a
grarn poor ur mtrogen. Usually also aJr increase in the nitrosen
content of the grain is associated with an increased proportiori of
inmature $ains. It has been stated that the carboiv&ate of a
high nitrogen bartey is not so completely traruformable into extract
as that of a low nitrogen barley, ald thG ha-s been takeq as eyidence
of a connection between maturation and nitrqien content. The
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statement is true when the grinding is done by the staDdard method ;

as the nitrogen content increasea, barley Sives progressively less
extract than corresponds with replacement of ttre carbohydratg
by the additional piotein; with finer grurding, however, ttre full
amount of extract is obtained. The result suggests some seallng up
or rendering inaccessible of carbohydrafe in barleys ot high nitrogen
content.

Finally, the weather conditions determining tle nitro8€n content
of the griin have been so fully worked out that predictions made at
thc end of June are found t5 be close.ly fulfillei wben the grain is
analysed after the harvest in Augu-st-

THE SOIL: PHYSICAL PROPERTIES

The main purpose of the work in the Physics Department is to
stud]'the phyiictl properties of the soil, especially those related to
wate"r, air ' mbrremeirts, tempcrature and fbrmation of tilth. The
water relations have been much studied by Dr. Keen, who has
devised metlods oI investigation and shown how to interpret the
results; he is also studying the temperature relations. Plasticity is
studied by G. W. Scoti Blair and R- K. Schofield, and the crumb
structure'by E. W. Russell ; while Dr. Schofietd is improving the
methods Ioi detelTlining the quantity and kind oI exchargeable
bases in the ultimate clay particle, a factor now known to have
great importance in determining soil properties.- 

Some oI the applications of the work are in the direction oI
cultivation ; at present this is an art but hardly a science ; it is not
nearly so advanCed as the science of manuring. ExPeriments on the
Iarm-have shown some of the advantages and some of the dis-
advantqtes of rotary cultivation as compared wittr the older methods;
these are dealt within preyious rePorts. Other experiments are made
with intensive as aga.irst ordinary cultivation. lzst year's results
(1932) show tlat neither potatoes, sugar beet, nor ka.le-resPonded-to
cultivition more intensive thar was necessary to keep down weeds :

indeed, furtler cultivations beyond this minimum amount did more
harm than good.

Other applications of the work are to soil surveying. Usually a
soil surveyoi has to work rapidly over a large area and unless Jte
relies entirely upon personal judgment in classilying th: soils-,he
must have rapid methods of characterising them. Various easily-
measured properties have from time to time been suggested- 

- 
as

suficient for soil characterisation ; a number of these were aPplied
bv I. R. Coutts to ar extensive range of soils, and the data have been

"iaiisti."Uv 
examined by E. W. -Russell so as to find out which

methods eive the most useful information.
Consid'erable attention is being paid to the meaning of soil tilth

and the factors concemed in cnrmb structure. One oI the important
properties of the soil crumbs is their stability towards I'ater, crumbs
ihai wi[ persist when moist are much more ionducive to productive-
ncss ttran crumbs which readily break down. Stability depends on
the composition oI the clay : it is greater Ior a calcium clay than for
others,'and it is entranied by inicro-organic action, aPParently
through the formation oI a film on the surface.
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Cnmb formation iu soils and its related phenomeaa are due to
interaction between the clay particles and the water present, and
methods are being developed to elucidate the details of this inter-
action. By comparing the properties ol clays dispersed in rrater and
in organic liquids it is possible to pick out those particular properties
of the water and organic liquid molecules responsible for any given
property of the dispersion. Thus cmmbs can be formed from clay
dispersed in the alcohols, aniLine, and nitrobenzene, but not from
clays dispersed in a hydrocarbon, indicating that their Iormation
depen<ls on the presence of an appreciable dipole moment in the
molecules of the dispersion medium.

The methods for studying the plasticity oI clay can be u-sed
equauy well for studying the properties of dough, and this is being
done tiy G. W. Scott Blair and R. K. Schofield. The way in which
viscosity and relaxation time vary with stress and strain has becn
discovered, and efforts are now being made to test the constancy o{
t}re rigidity modulus rmder varying stress and the influence of the
" stress-history " oi ttre dough on the modulus. Certain aspects
likely to lead to results of milling interest are being studied in con-
junction with the Research Association of British Flour Millers.

THE SOIL: ITS CHEMICAL COMPOSITION AND
PROPERTIES

The Chemical Departmert is concemed with tle study of tle
composition of sofu and of crops; it also does a great arnour.t of
analysis for other departments, particularly in connection with the
field experiments.. The study of the soil has been greatly advalced in recent years
rith the development of ideas on the constitution of tle clay fraction
of the soil. The clay is now regarded as analogous to a salt, being
made up of a basic and an acidic portion ; it can interact with salts
Iorming new clays differing from the original as a salt of one metal
diflers from the salt of another metal. The forces of attraction
between tle acidic part of the clay and the basic part, and the
attraction between the whole complex clay and other substances,
are now being studied by modem physico.chemical mettrods. and
relations hitherto unsuspected are being found between tle chemical
and physical properties of soil.

With this new knowledge it has been found possible to reopen
many old problems, among them the question of soil analysis, which
many soil chemists had given up in despair. Work on tie exchange-
able bases and, the buffer capacities of soils has suggestd means oI
overcoming the more serious defects of the older empirical methods
of soil analysis and so giving analytical data which ate constant for
the soil concerned and do not depend, like the old figures, on the
particular anabtical procedure adopted. This work is facfitated by
the steadily-increasing supply of soil samples from plots on which
good field experiments have been carried out so that the response to
fertilisers is known.

TIrE CITANGES rN THE SorL ORGANTC MATTER

Hitlerto the method adopted at Rothamsted Ior studying the
chqnges in the soil organic matter has been to compare the quantities

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 47

4
of carbon and of nitrogen present in soils at the beginning and at
tie end of a long period of Iield experiments.

A. Wallley has recently completed a survey of the Woburn soils
showing the magnitude of the losses of carbon and of nitrogen. Some
of his results are given in Table X.
TABLE X.-{banges itr C2.rbon aad Nitrogen cotrteDt ol Wobula soils during

A second method is now, however, being used by means of which
ttre changes irl oxidisable carbon and nitrogeo during a silgle season
can be followed. The effects of fallowiag ard of growing clover or
rye grass are bing studied and the method is being applied to find
whether organic manures such as poultry marure have any special
action in the soil. The method will also be used for studying green
manuring.

THE BIOLOGICAL DECOMPOSITION OF ORGANIC MAITER
The decomposition oI organic matter plays an important part in

soil fertility and in the making and storing of farmyard manure ;
it is the process responsible Ior the purification of efruents from
sugar beet factories, milk factories and others : considerable attention
is therefore devoted to it in the trIicrobiological and Fermentation
Departments. The earlier work has shown that ia natural conditions
the rate of decomposition of organic matter, as for example the
rotting of plant residues, is limited by the amount of Iood available
{or the rnicroorganisms that bring it about. Usually there is
insufficient nitrogen present, frequently also insufficient phosphate,
and the decomposition proceeds more rapidly when more is added.

Rofrittg oJ stuaw. The first application of this general rule was to
the rotting o[ plant residues, straw and similar substances to form
ar artificitl fa-rmyard manure. The process was so success(ul that
it was handed over to the Adco Syndicate vr'ho have developed it on
the large scale and applied it Ior use ia many parts of the world ;

many thousands of tons of artiJicial farmyard manure are now made
annuallY.

60 years, 1876-1926.

Uniranured.
Co,nikt.
Adifuidk
(Plot 6).

Fdn tyoid

(Pbt rrb).

1876. t926.
Chante
itr 50
yeallt.

1926.
Chan$
iD 50
yeais.

1926.
Chauge
iD 60
years.

Bdrhy Plols-
Nitrogetr per cetrt.
NikogeD, tons per

Carbon pe! ceDt.
Toos 1xr acre ..

0.156

2.t4
t.49

20.1

0.094

1.29
0.90

12.3

-0.062

-0.E5
-0.50
-8.1

o.109

1.50
t.07

14.6

-0.M7

-0.64
-o.12
-5.8

0.151

2.O7
1.60

20.5

-0.005

-0.07+0.0r

Wkal Plols-
Nitloger per cetrt.

ToBs p€t &re . .
Cerbon per cert.

Tonsperacae..

0.156
2.t1
1.40

20.4

0.100
1.49
1.23

r6.8

-0.047
-0.05
-0.26
-3.6

0.104
1.43
1.07

r4.6

-0.052
-0.71
-0.12
-5.8

I n,*
I r.se
I r.oz

rot

l5
+
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Itrvestigations of the process, however, still proceed and much
new information has now been obtained.

Of the various forms in which nitrogen was supplied for the
rotting of straw, ammonium salts seemed to be the best in the early
stages of the decomposition, although in the end they were tro better
than nitrate- When nitrate was used, however, any excess of
nitrogen beyond what the organisms needed to effect thd decomposi-
tion of the cellulose tended to be lost; this did not happen with the
ammonium salts.

Some of tlte products of the decomposition of straw and similar
materials by the mixture of micro-organisms usually occurring on
straw are very sticky when wet a.nd possess considerable cementing
power when dry; these are formed during the making oI good,
farmyard manure. Alkalinity is a necessary condition; inaxnnum
stickiness is attained when the pH rises to 9.5 or 10, as happens
when nitrate oI soda is used as the source of nitrogen. The stickiaess
of a rotted manure may be increased by adjusting ttre pH to this
value, and for this pirpose sodium oi potaoiuri ions'are more
effective than calcium or uragnesium.

- Tbe qrxture of orgauisms coDtains both fungi and bacteria, but
the fytgr, while they can thernselves decompose cellulose, produce
no sticky substances ; the active agents appear to be bacteria which
operate after the fungus attack and make the sticlgr substance frorn
the furgus mycelium. The process is being furtherstudied.

Purilitaliott of cfiuatls. These investigatioru are made under the
aegis of ttre Department of Scientific an-d Industrial Research. A
purilication process based on our l<nowledge of bioloeical oxidation
was worked out in the Rottramsted laboratdries and d&eloDed to the
semi-commercial scale at the Colwick factory. It is oroliine ouite
satisfactory in practice and has definitelv sh6wn that'the dii.tiarge
of unpurified effuents into rivers need riot occur.

The purification of effuents from milk factories is beins attemoted
on the same general lines as for the sugar Ueet emu"nt" Uit modi'ncal
tions are necessitated by ttre fat whicL is always present, and which
leads to clogging. of the Iilters. Various meth6ds- are being tried to
overcome this diftculty.

PLANT PATHOLOGY
The department of Mycology suffered a severe loss in lg32 when

Dr. W. B. Brierley, who had had charge since its inceotion in lgl8
and had developed it to a high state of efficiencv. left jt to take uo
the Professorship of Agriculturd Botany at lieadins Univemitr;-
Further loss occurred a few months later when Dr. R. f,. Stou"fri"ir-
wio had been ia charge of investigations on bacterial aiseises oi
plants, was appointed Professor of Horticulture in the same
Uuiversity.

The Lawes Trust Committee decided to reorganise the deDartment
gld reconstitute. it as_a D_epartment of plant- pathotogy with Dr.
Henderson Smith as Head.

During his fourteen years service at Rothamsted Dr. Brierlev
devoted much attention to the genetical analysis of tle fungG.
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Botrtlis and, isolated large number of races. He found tbat new
strains might arise but t}rey could not be produced at will by varying
the conditions; a strain could be temporarily altered by changed
conditions but it retumed to its old characteristics on reversion to
the old conditions. Apparently pure natural infections often consist
o{ a mixed population oI various races, but artificial infections give
rise only to tlie originat inlecting race. All this work is now being
written up for publication.

Before leavrng Dr. Stoughton completed his study of the
imDortant Dararsiti Bacteliurn malvacearum which causes Black Arm
disiase in iotton. Contrary to the general belief about bacteria it
has apparently a sexual siage charicterised by the fusion of two
ce[s an"d tne iormation of a 

"fusion body or zylospore. Further, it
exists in mary different strains, and these may remain constant for
a lons time tiren suddenlv thev may " dissociate " into new strains
whici'either persist or reiroduie tbl parent tyPe. This dissociation
cannot be controlled. The disease study was financed by the Ernpire
Marketine Board and done in conlunction with the workers in the
Sudan wf,ere Black Arm is troublesome : very useful help has been
piven to them and it is shown ttrat this type of collaboration is not
6nly practicable but economical and very effective.

VIRUS DISEASES

The eeneral purpose of these investigations made by a team of
workers"under br.-.f. Henderson Smith is to obtain information
about the nature of 

"the pathogenic aEent, its mode of- propatation
and dissemination within the in cted ptaat, its spread from Plant to
olant. the effects it produces and t}le mechanism by which it
i,".*f"".. them: and as a consequence of the }oowledge obtahed to
lrrive if oossible at some method oI effective control. Direct attack
on the ndture of the agent is hindered by the failure hitherto to grow
anv virus in the absen-ce of [ving cells. Several attemPts have been

mirle to achieve this, as yet without success, but new methods are

tried from time to time.- WU" many viruses arc able to pass fine porcelain.Jilters. which
holcl back all bicteri4, others cannot pass even co.me filters through
which bacteria oasJ readily; but owing to the highly absorptive
nrorrerfies of ooicelah it is-unsafe to draw conclusions as to the size

irf dhe particl'es passing. By using collodion membranes of lmown
ard eriduated porositv, howerrer, it has been Possible to estimate

the timlts of si/e of particles producing the various diseases Some

of the estimates are :

Tobacco or yellorr mosaic .. |SPP
Aucuba mosaic .. .. {J-'Opt1.
Hyoscy'amus vims '. .. lfiPP

Whetler the particle is itsell the virus or oDly the carrier is

not vet known. Itias been possible in some cas€s to analyse thi virus
and's.parate it into two- comPonents each producing different
svmDtoms in the Dlant.-'- i &totio" met'hod of counting the number of virus particles in a
oiven ouantitv oI the iuice of diseased plants is being worked out:
irr" -"lnoa i'! ba-sea <in the fact that one particle can aPParentty

produce one disease spot.
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These new d.iscoveries have greatly facilitated the study of the
eroup of vinrs diseases. It is shown that the virus moves Ireety

fr 
-tti" 

ptant from cell to cell along the protoPlasmic strands ; aF9

that it'multiplies; the rate of multiplication is much more -raprd
in some Dlatrts than in others. It is further sbown that one ot urelr
eitects is'to inhibit the development oI the plastid primordia so that
chloroolasts do not {orm.

Some of the virus diseases are carried by aphids but the virus
seems to und.ergo some change ir the aphids body. This is behg
investieated bv-Dr. Hanilton : the work is complicated and retarded
bv the"difficuliy of rearing aphids on artificial foods and by their
iirall size whicir makes it-difrcult to follow the movements of the

"lrus 
oartictes round their bodies and into their saliva. Polonium

t Radiim D) is now irtroduced with the food solution of the aphids
io a-s to fotiow better the course through the body: in this work
useful assistance has been rendered by Dr. Chadwick of the Cavendish
I-aboratorv.

The stidv of intracellular inclusions has been further advanced.
Soon-aliei irifection minute Particles of protein appear in the cyto-
olasm- are carried about the cell by its streaming, and coalesce when
Lroueht tosether. By successive fusions a large spherical body is
erad.IaUv 6uilt up. ihis mode of origir lends supPort to the view
[h.t thei" " inclusions " are essentially products of interactions be-

tween the bost celt and the virus. Hitherto these bodies have been

found. onlv in Dlants infected with cenain virus diseases. If, how-

"r".- 
oo.ri.l plints are supptied with chemicals known to be proto-

olasm coasda}ts, sr"rnptomi developwithin the cells which are similar
io the first"stages of a virus attack. Theef(ect produced varies ilr degree

$-ith d.ifferent-reaeents, but with molybdic acid or its salts it is pos'

sible to oarallel afl the intracellular phenomena which characterize
aucuba mosaic disease. This work is to be continued.

Warl disease of botatoes. Some years ago Miss M. D' Glynne
d.evised a rapid t&f for susceptibility to wart disease by means- of
which she can ascertain in a lew weeks whether a variety is susceptible
oi i-m,-u. This method has now beetr used for some years for
testing the Potatoes sent in to Ormskirk Ior trial and it continues to
give satisfactory results.

INSECT PESTS

The chief line of work in the Entomological DePartment is the
studv of the factors determining the size of insect PoPulations'
Inselt Dests are alwavs with us, but so long as tleir numbers are

small tirev are compaiatively harmless. Sometimes, however, one

soecies b6sins to mi tiplv, aird its power to increase is so enormous
tirat the h"armlers few ipeediJy become a serious pest caglttrg ,8f-e+
Ioss of crom. Hitherto the laclors responsible for this raPid multipli-
cation haie been but little k.nown and consequently it has not been

oossible to take preventive steps beforehand or even to wam farmers
LI the probabilitv of attack. Ti:is subject is now under firll investiga-
tion a[ Rothamited. Soon after Dr. C. B. Williams entered on his

d,uties as Head of tle DePartment on July Ist, 1932, he began an

investisation into the reli.tion of insect numbers to weather con-

aitio*] tt 
" 

et"at dilficulty has hitherto been to find some numerical
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expression of tJre abundance of iEects ; Dr. Wiliams is trvinE to
overcome this by taking daily samples of all flying insects uider
dj:finite standard conditions, and identifying and iounting them.
He does this by mears of a light trap,'operating from srinset to
sunrise and fitted with a mechanism foi dividing its period of
operation into eight sutr.periods, so as to show the actual hours
during which each catch of iasects is obtained. The trap is
near to the meteorological enclosure so that the precise meteorological
conditions during each sub-period are knowa. AII the working con-
ditions, including the intensity of the light, are standardGed so
that tbe catches of each season inay be comparable with those of any
other. It is hoped in time to obtain data from which relations
between weather conditions and rate of multiplication of insect
populations rnay be worked out.

It does not necessarily follow that a lalge catch oI insects means
a large multiplication of the local population. Insect migrations are
knowa to occur and steps are now being taken to follow them. A
migration of small cabbage white butterflies (Pieris rapat with a lew
P- bassicae'1 was observed at Rothamsted in mid-August, 1932:
the hor<Ie was traced to the Norfolk coast where it had arrived
presumably from the Continent ; it had travelled westwards passing
over Rothamsted and the resulting larvae did a good deal of damage
to cabbages in September.

Another factor affecting the size of the insect populatioa is the
degree of parasitism: this is beiug studied by Dr. Barnes using
certain oI the midge,s as the test insect. Some of his results are
embodied in the following table :

Similar studies have been made with D. flni Botlch6.; D. arabis
Baraes; Sitodiflosis mosell.ana G€hin, and Contariria trilici Kirby.

An interesting observation was made on two of the grass plots by
Dr- Sharga in studying one oI the Thips (Afitinothrips rufusl
infesting the grasses. Where the grassland had been treated with
lime about 12 to 20 per cent. of the thdps were parasitised by a
nerratode Tylenchus altind, Shatga: where, however, the grassland
had received no lime, tle thrips were free from parasites. This is
uow being Iurther investigated by Miss Lysa6ht. Another subject
of investigation in tle Departmeot is to find how the insects are
attracted to the host plart. Apparently they have some sease oI
smell, but among different varieties of the same plant some are
attractive ard otr,ers are not. The property is transmissible to the
oifspring and Dr. Bames has tested willows supplied from Long
Ashton. Thus some willows are resistant to the attack of a \dllow
rnidge ttrat ordinarily does much damage ; these are being studied by

IDsect. 1928. I929. 1930. t93l 1932.

Dasyneur a alo Pccuti Rellter-
Relative Abutrdance
Percetrtageparasitism ..

1498
38.0

4744 1366
ls.0

966
26.5

l2t6
3.0

Rhddnqhcgd h.tetuUa I{.Lw.-
Relativ€ Abundance
PetceataEeparasitisE ..

1573
6t

t235
a4

341
82

840
6l

1480
53
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Dr. Barnes. Mr. Newton is endeavouring to find what difference in
the willow accounts for the difference in ittractiveness to the mid.ee.

Dr. Margot Metcalfe completed her studies on the red. clovir
cocksfoot ai'd ryegrars saX ,riidse, and worked out the bioloev ;i
three gall midges found on P;k Gra.ss plots. two beine ne; to
science. She now has a Commonwealth Reiearch Felowshi'o tenable
at the Carnegie Institute and Johns Hopkius University.'

BEE RESEARCH
Further work has been done on t}re recording of tle dailv life of

the hive. The observations with marked bees i'ave continuiJ, an<l
the results agree closely with those set out irt last vear's ."*rt". .'lwo more continuous weighing devices have been insta[;d to
record the mass movements of the bees by recording the chanses in
weight of the hive, and some interesting ielations iave U""n ioona
between hours of sunshine and hours of-nectar gathering, Se"-r"h i"
being made for some metlod of recording the eitrancesind exits of
bees to and from the hive.
_ A vigorous effort is being made to find the funds for a bacterio_
logtst to study t}le Foul Brood diseases which are now causing treatlosses to beekeepers.

INSECTICIDES
Dr. Tattersfield and his staff continue their stud,ies of Dlant

products poisono,rs to insects: tlese have the advantage that'they
are safer in use than mineral poisons, being relatively"harmless to
hurnan beings and domesticated animals. -

P1'rethrum is one of the most interesting in that it can be srown
in this country and its manurial requiremeits seem to be verilow.it will indeed grow on poor sand.y'soils, U"i *f,"ifr". it ;;'d<i;;
economically advantaEeous as a ciop is not yet lino\rn.

Culture experiments have been riaae Uv 
-Or. 

Martin to Iind the
effecq of-tempe_rature, dormancy and de5iee of illumination on ihe
groMh of t}le plant. By varying ttrese co=nditions it was Dossible to
obtain a short harvesting period" sucb as is usual in this c'ountrv. or
a Iong harvesting period, such as is usual oD the Kenya uplands, 6r a
complete absence of flowering, as is characteristic of tiopical lowiands
Trinidad, Uganda and elsewbere.

Further work has been done on the loss of vimlence of pwethrum
dusts on exposure to air and lieht. This ha.s alreadv beeri iraced bv
Dr. Tattersfield to oxidation -ard he has shown- that it can #
retarded in pyrethrum-talc dusts by an admixture of aDtioxid,aDts.
He finds, however, that the effect bf pyrethrum extracts uDon the
insect is not materially increased by did addition of an arti6xidant-
The effect of light upon plrethnim dusts is beiag studied.: it is
Iound that as the actiyity declines, the yellow coloiur of ttre dusts
fads and the question arises whether 

-ttre 
pigrnent protects the

POlsOD.

. T!9 fis! po-pon plants from ttre tropics bave been further
investigated. The roteaone coatent is siill the best measure oI
toxicity but furttrer tests with insects are being made. The problem is
v-ery 

- 
important becamse some samples of tf,ese plants are almost

devoid of insecticidal power, e.g., one sa"mpte 6f Derris el,tiblica
contained no rot€!'lone and was harmless to inlects; some cultivlted
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s;lrrrrlls of Lonchoc4lr/s were much poorer than certa'in wild 
"q-plts'ile biological teits require large supplies o-f insects rarsed under

standard coniditions, arld jast year H. C F NeU'ton after vanous

i;iJ;;;'iA-""1 iire techniqire lor producing cultures or.Mlzas
besicae Srtls.. in the necessary quantity, both the insect and rts hosr
'irt.r,t, tt" di.t lRumex oblusiJolius) being easy to grow

INSECT PESTS AT ROTHAMSTED AND WOBURN, I93I-32
H. C. F. Ne w"rox

Grxrnal. tn tbe winter unusually sevcre damage to cereals was

caused. bv slugs, chiefly the Grey Field Slug Agrol'mar..4greslts L'
The wheit ex riment- on Fosters suffered badly' doubtless due.ro
i# #;;il;;i-oi tt e tt"g. bv the surrouirding ley' Palt:.al

Iailure oI wieat after ley appears to have been Seneral especlary

in Norfolk though damage aPpears to be more severe alter rey

-r",rit".'..ri"i.ir* rve dass."It is therefore possible that frit fly
Lii""L il i*-riitie rirr Jome of the loss (cf' last vear's re.Pgrt). y9t

on one field exa"mined at midniSht scarcely a plant was wulout rrs

attendant slug.

Bnoeoseix. WheaL It is interesting to note..that these

obsewations hdicate no increase in insect damage- on thrs lreld' as

.,.-.)ar"d with rotation wheat fields, in spite ol t"he contmuous

"'"''1"lng with tle same Dlant. In fact, during ttre last two years tne

-"If".ft"." of wheat Dl;nt has been on the rotation senes' Srmllarly

irr" ""r^-."t mandold field, Barnfield, suffered no .loss .trom
iioiario linearis thi PiSrny mantold beetle this year'.trougn me

::;;;il".;;;;i. ilu *,ii iri'".t iisupposed to be greatlv ir-creased

lil " .Jo""n.. of mingold $oPs. It would seem tlerelore that the

;ih*-G;G; controfing insict increase completely swamP any

elfect due to continuous croPPing'"*il; fly tiiil;i-tt t a 'i.1." wo winter attack bv this insect

occurred this vear.*'Hi-u,il-"-tirrru 
F1v (Hvl'emia coarctata Ea-ll'l attack was sli-ght '

.. *tr'"i.o"il-.iJt} "-ivi.it 
r&t-uiner' The laiter insect was. bred

t -1"I"-.i.f-"iff".ted last year and idertilied by.Mr' J- E'Collin as

l*x$J?rugl^:TL'ff"["*u,ll"*ttij',:;Y;i;!;N:,
i;;f,'o;;;t' 

-;;"rt;l.i-w*-. 
an<I a Chalcid Lamftotttus gibbus

Walk." *iirt 
""t ltltdse lCottlarinia tritici Knby, Sindiplasis .mosellaw

Gdhin). attack"tlough stil high was slightly,less t"han tast year:

tf," p#^titi.-."t sti Uign. The figures for tie last sx years axe :

y"ai .. lrg27 1928 1929 1930 l93l 1932

Percentage oI damage to 
r q 6.5 1.7 l?.6 21.4 rE.4gram .. o'r

Glror Hoos FtELr.. Balla1t' Th9 Grgy Field Slug \!e'di::y"
ariiii t.1 caused some damage during the. wtut:r. P:llls;.Yv[e-
iomr, Agtiolas spp. was again Present causing some SaPs Dut-leas

;,"-;;;; a;# ihan last-vea'l Gotll. rly CHitoPs tacttiol*s Meig'

;; d.in less prevalent tha.u in I92$3o'

tox'c goos. Srx Counsr Roterrox' Sugat Bect' 4l -attack 
of

*n:;;;;A-G *n"" tn" phnts were 
-in the cotyledon stage
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and continuing up to July reduced the whole plant and replanting
wils necessary. Bourletiella hode*sis Fitch added to the damage and
Atomaia linearis Steph. was present. Their attack was intensilied by
their concentration on the plants left by wireworm on the eastern
side. A few cases of the leal mner Pegomyia hyoscyami Panz. were
noted, both the cotyledons and true leaf being attacked.

Chaer. Clover Seed Mifue (Dasyteura leguminicola Lint.) was
present in the flower heads (see Paper No. LIX., p. 87).

Foruge Mirtwes. Most of the beans were taken off during the
winter by an agent not identified, but voles or mice are suspeited.
The stalks were bitten or brokeu through just above ground level
the broken tops lying untouched by the side.

Gereral. Losses in the wheat plant during the winter were
caused by slugs and soil insects, e.g., leather jackets and wireworms.
Similar attacks occurred sporadically on other cereals but otherwise
there was no notable insect attack in the series.

Fosrrxs. Wheat. Ar attack by sllogs (Agrolimax agrestis L.\
during the winter caused cousiderable loss of plant in local areas.
No relation of attack to manurial treatment was noted. Slugs were
collected from the field and the damage reproduced in the laboratory.
Fraying of the leaves, only the veins being left, is a t,?ical symptom.
The ualtey experiment iri this field sufdred loss fri,in uir<L. '

Gnrar Kxorr. Sugar beet suffered no attacks by wireworm,
Bou etidlo ot AlDmaio, and a good plant was obiained. The
forage crop and potatoes were also free from insect attack, but
occasional loss in cereals on the rest of the field occurred during
the fust months of the year from soil insects, e.g. leather jacket.

LrrrrF Hoos. Oals. Frit {ly was generally distributed throughout
the field but the tlam€e was not great.

Gnrer H.lnprNoeN. The early sowings of Kale came tbough in
wet weather (middte-end of May) and though flea-beetle was
Fesent, little loss occurred. I-ater sowings were untouched. The
earlier sowings were regularly attacked by a flock of pigeons. The
plants were well established but in many cases the whole leaf tissue
was stripped leaving only the veins.

Benxrralo. The mangolds germinated well and the full plant
did not suffer from insect attack. A strip adjoiniag the poultry
experiment was again attacked, the cotyledons being eaten off.
Birds are suspected.

WOBURN

Srecryeno Frrro. Sporadic damage by wireworm and other soil
insects in Januar5r was spread over the autwnn sown cereals. No
areas of serious attack were observed. Most of the beans oI the
forage mixture were eaten off at ground level as at Rothamsted.
Only occasional wheat leaf-miner on wheat after mustard. No
damage by frit fly was seen. The rotation sugar-beet remained free
from attack except for occasional examples of leaf miner (P. hyosqtami
Panz.). Plachoscel,is cot*itttu Marsh, often reported as attacking
boet, was present but remained on the Polygonum conoobulas which
was much eaten.
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t,
Clooer. T\e clwet it the pot cultures of soil taken from Stack,'aril

series D was examined in Jue. Four varieties, Dutch White, Alsike,
Broad Red and Crimson, were sown in Spring 1931 ; in June, 1932,
all but the Crimson showed signs of considerable ill health and a
microscopic examination showed an eelworm to be present. The
identity oI tle eelworm was conlirmed by Dr. Goodey to be
AttguilJuJina (I:yknchus) dipsaci lIr0hn.

LANsorG FTELD. No insect rlamage was noted on the precision
wheat experiment ; the Brussel Sprouts were badly eaten by hares ;

Diamond Back Moth was cornmon on the mustard during Juae ; no
flea beetles were seen.

Burr CLosE. The sugar-be€t, apart from occasional leal miner
(P. hyoscyamil was unattacked. I-ater, in July, quite large ptants
were'broken off ttrrough the tap root at ground level and left. The
agent was trot certainly idmtified but pheasants were suspected.
Kale was attacked slightly in the cotyledon stage during the end of
June. No loss of plart occuEed ; at that Pedod of the year the attack
is ceasing natuaUy.

WARREN FTELD. The beans suffered severely, as at Rothamsted,
during the winter months, a strip along the road being very noticeably
alfect;d. Rodents (mice or rats) were probably responsible. Sirorra
lincota lnLs afso ptesent but did no damage ; the larvae were plentifui
on the roots at the end of June.

FT'NGUS DISEASES AT ROTHAMSTED AND WOBURN,
l93I-32

MARY D. GLYNNE
WHEAT

Mrtdew (Erysifiht graw:nis DC.) was plentiful on the ToP Dressing
Experimerit, Foiteri field ; elsewhere onJy slight. At Wobum it was
also stight and on the Six Course Rotation Experiment on Stackyard
much less than last year.

Whitehea<ls (Take-Alll (Ofhiobolus gramizfu Sacc.) was, as before,
infrequent except on wheat grown coDtiluously or itr alteEate years
on thl same lan,l. It was slight on Broadbalk, Rottramsted, and on
the Alternate Wheat and Green Mauure ExPeriment on Lansome
field Woburn, but was very abundant on certair plots of the Con-
tinuous \[heat on Stackyard field Wobum, the variations from PIot
to plot, as recorded by the detailed survey, being much the same as
hsl year. High soil acidity, (pH below 5) aLnost etiminated it.

Loo6e Smut (Uslilago Tlithi (Pen.) Jers.) Brown R'lrst, (Puccittic
triticha EnU,ss.j, and Foot Rot, (Fusaium sf.) were occasionally
formd in slight amount, and Leaf Spot (Sefkria lritici Desm.) was
found on most of the wheat crops, but its incidence was slight.

Yellow Rust (Pucchtia glumarum (Schm.) Erilss. and Henn') was
ir seneral slight though plentiful on some plots on Broadbalk, on
thJTop Dressing Experiment on Fosters field, on Long Hoos Wheat
after Timporary- ley, and the Precision experiment, where, as last
vear it wai mori abirndant on Square HeadiMaster than on Yeoinan
iI. It *"r much less plentiful tt Wobum than at Rothamsted.

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 56

OATS
Midew (Erysifhc gramhis DC.l was on the whole slight except

in patches under trees in particular on Butt Furlong at Woburn.
Loose Smut (Uslilago Ave*ae (Pers.) Jens.) was only occasional

on the variety Uaique. Rather more w.!s found on the variety
Marvellous.

Cronn Rust lPuc+inia LoliiNiels.) was uncommon, but was formd
.on the Forage oats on Great Knott at Rotlamsted.

I.,eaf SWt (Helminlhosporium Avonc (Bi. and Caw.) Eid.) was
moderate on Little Hoos, Commercial oats in lanuarv and Februarv.
This crop wa-s then ploughed in and .u-soo'n riith Spfire Oats, whi;h
later showed only slight attack. It was stight to niode;ate on other
.oats, becoming rather plentiful on Broadbatk Spring self-sown oats in
J,rly.
BARIJY

Mndey (Erysifhe graminis DC.\ was in general slight except on
'certa.in plots in the Top Dressing Experiment on Fosters field where
.it was plmtiful.

Whiteheads (Take-AX) (Ofhiobolus gzcrzrzis Sacc.) is less
€omnon on barley than on wheat. beins found onlv on the Cotr-
.tinuous barley on Stackyard. f ield Wobirn . The d-etailed. survey
showed that the percentage of barley plants affected was considerablv
less than of wheat, but-the critiiai pH below which little or n6
disease appeared was, as for wheat, atirut S.

__ 
N_et Plotch (Pyrenophora ,rrs (Died.) Drechsl.) rras presetrt in

4l the barley crops, varying from slight to plentiful. -On 
Hoos

Iield Continuous barley, the attack was consisiently less severe on'Spratt-Archer than on Plumage-Arcber and when ajo{ten happened
€very plant was iafected the affected areas were Iewer and imaller
on Spratt-Archer than on Plumage-Archer.

Brown Rust (Purchia atomal.a Rostt.\ was fairly common,
varying from slight to plentiful on different plots.

Leaf Stripe (Helmhtthosporitm gramitteum Rabenh.) was absent
on some, slight on other crops including the Continuois barlev at.
Woburn, but was cornmon on the Contiiruous barley on Hoos iield,
Rolhamsted, where il most plots Plumage-Archer was more badly
affected than Spratt-Archer.

Leaf Btotch (Rhyaclasporium Saca&s (Oud.) Davis) was more
than slght only in the Six Course Rotation on Stackyard field
Woburn, where it was moderate. It \f,as very infrequenf or absent
on some of the crops, including Fosters, on the Commercial barley in
Long Hoos and Great Knott at Rotha.rnsted and on Butt Close at
Wobum.
RvE

Stripe-Smut (Uroclstis occulla (Wa,b.l Rabenh.) ra_s occasional
on Long Hoos Six Course Rotation.

_ Brown Rust (Putcinia secalina Grove) was slight to moderate on
Long Hoos Six Course Rotation.

Iraf Blotch (Rryrt hoslorium Setalis (Oud.) Davis) was moderate
on the Rye mixed with vetches and beans on the Six Course Rotation
at Rothamsted and on Stackyard field, Woburn.

6t
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Gnrssrs
Drgot (Cl.atriccls ?w|alea (Fr.) Tul.) was common on a number

of grasses which were not cut, but allowed to ripen at the edge of the
grass plots and betrreen Fosters and Great Knott. It was formd on
Dactylis glcmerata, on Ryegrass, and several other varieties.

Gness Prors
Choke (ElicN.oe tylhiac (Fr. )Tul.) was found chiefly on Agostis,

but also to a less extent on Dactylis glomerata. Eye estimations
showed as before that liming decreased and ammonium sulphate
increased the disease. Plots ll-l and ll-2 (treble ammonium
salts), however, contain Agrostis only at the edge, and this was
attacked by the disease. A comparison of plots 5-l with 5-2,
? with 8 and I u,ith l0 showed rather more Epichloe apparent in
plots 5-2 a.nd ? which receive potash than 5-1 and 8 which receive
similar treatments without potash, on the otler hand, ir plot 9,
which receives potash there appeared to be rather less disease than
in l0 which does not. The evidence appears rather inconclusive as to
u'hether potash deficiency is a predisposing cause for this disease.
A more accurate method for assessing the amomt of disease Present
is desirable. How far the manurial effect on the disease depends on
the distribution of Agrostis is doubttul.

Crolzn
Downy Mildew (Pererusfora TiJoliorum de Bary) was plentifuI

in May and June ou the Alsike Clover on Stackyard field Wobum.
It appeared to harre decreased somewhat by July.

F.ot (Scbrotiria Trifoliorum Erikss.) was observed ia Januaqr
on the Six Course Rotation Experimant on I-ong Hoos Field making
bare patches and growing as a white mycelium over soil and over
plants. The disease was checked by cold weattrer in February but
bare patches remained. It was also found in Fosters Forage a.ud
Temporary ley experiments.

I-eaf Spot (Pseudofeziza Tri.folii (Biv.-Br;r:l'.) Fuck.) was com-
monly lourrd though its incidence was slight in January and February
on the old leaves, but the new leaves formed in the spring remaiaed
free from this disease until harvest.

Bnoeo Brexs
Chocolate Spt (Bacillus Lathgri Mauts and Taubenh.) was

slight in March but plentiful in July. It tv.Ls more cortmon on
Warren fi eld Woburn than on Pastures field Rotbarnsted, throughout
the season. In Juiy the attack in Warren Field was very sevete,
practically every leaf of every plaat being affected, while on Pastures
field, it was patchy varying from moderate to plentiful, though most
plants were affected.

Grey Mould (Botrytis sp.) was slight to moderate on Warren field
Wobum, as early as January. In mid-July it \ras very plentiful,
most plants being inlected and about 5O per cent. badly alfected. It
was consistently less in Pastures field Rothamsted, though by July
it was plenti{ul.

PoratoEs
Iraf Roll (Virus) was found occasionally.
Blackleg (Barillus phl,tophtlwus Appel) \vas slight in Hoos, Loflg
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Hoos and Great Harpenden and rnoderate in Great Knott. Itwasnot
found on Stackyard field, Wobum.

Bhght (Phtio|hthota h{estans (Mont.) de Bary) appeared. in
late July, mostly on Great Knott where it wa; moderate ln quantlty.

Ste; Canke; (Conicium Solcnd Bourd. and Galz.) was slight at
Rothamsted and moderate on Stacky'ard field, Wobum.
TURNIPS

Finger and Toe (Pla-smodioflara Brassi+ae Worot.\- There was a
very bid attack in fudell field on the riety Bruce (regarded as
resistant).' 

FARM DIRECTOR'S REPORT, 1932.
Weather

Like the previous season, the year October, 1931. to SePtember,
1932, wa-s dislnctly favourable foi farm crops and grass. Ttre rainfall
was well distributed, while the summer was marked by hot sunny
spells. Severe Irost during the winter was practically_ absent,
aithough there were several periods with light frost. The onll
appreciable amount of snow fell in the last week of December, but
quickly disappeared.- 

Ociober vrith only 0.66 inches of rain was 2.t13 bches below
the 79 year averate ; mangold carting lrom Barn Field was completed
uniler unusually favourable conditions ; there was no mud and thus
the field escaped the usual cutting uP witl ruts. Despite this dry
spell, it was more difrcult to obtain good autumn seecl-beds on
account of the previous moist summer and wet harvest.

Root-lifting was finished before the weather broke in November'
The rainfall of the next three months was all below the 79-year
average, February being practicatly dry, *iih only 0.21 inches-
This facilitated spiing woiliafter which numerous showers encouraged
a good germination. May was unusuaUy wet with 4.27 inches,

"oipa.et 
with the avera{e of 2.15 inches, which encouraged the

grars, but also led to the leaching of some of our nitrogenoras toP
dressings. June bad only 0.85 inches and there was a heat-wave
at the -end of the month and early in July, but well distributed
showers kept the grass from becoming burnt uP. For- bot},r_ hay-
making and harvesithe weather was highly favourable and conditions
rernained reasonably dry up to the end of the farm year. The rainfall
for the 12 months 

-was' 
only 23.55 inches, 5.22 inches below the

?9 years' average, yet tiere was never any fear of tlrought.
The surrshine for the year, 1,i()6 hours, was 173 hours below

the average. This de{icit 6ccurred chiefly in April, May, July and
Septembei. The only month with .ul excess of over 12 hours was
March with 144 hours (an excess of 28).

The mear temperature for the season Practically coincided with
the 54 years'average of 48oF. The winter molths and August were
warmei than usual, while all months Irom February to May were
consistently below their averages. March was cold, with easterly
winds, and this withered up ihe pastures and everything at all
treen.- For other weather features, see the Sraph of deviations from
average values (p. 66).

Cilt 
"C, 

l$f-32 (For dates, yielG and other ilforrnation,
see pp. l0&Il4).

This year it was the tum of Great Harpenden to receive dung
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and 
-grow a_crop of kale. Since Black Bent is now less conspicuous

on this field, part of it was r:rdersown with seecls in the sprine of
l93l (under winter and spring oats), to save sowing rye over-the
whole field in the autumn. After harvest 4 acres weie dunged and
sown with rye. The seeds adjoiaing provided excellent material
for flushing . the ewes and latei for wlniering them, after wNch the
area received a good dressing of du::g, while the rye was a useful
bite ftr the ewes and larnbs in Aprit. Some of tlis'rye, grazed and
thetr left to harvest yielded about 78 per cent. grain, and less thau
50 per cent. straw, as compared with the ungrazed area. After
grazing and ploughing, the whole field was sown witb kale. This year
we escaped any trouble with the tumip flea-beetle and had an
excellent yield. On the four acres alter ihe rye, however, the kale
'was much poorer, as has been noticed in previous years. The
explanation, now the subject of experiment, is not yet clear but may
be only a time-of-sov.ing effect.

The experiments on kale are described on p. 16G.162.
In Pastures {ield, beans, sown l4th October after potatoes and

spring com, suffered badly round the headlands from pheasants, so
that two acres of the lield had eventually to be fallowed. The rest
of the Iield lelded well, thereby strengthening the place of beans
in our commercial cropping. Immediately after harvest pigs are
turned olr to our bean stubbles so that we have no trouble wit]r
beans coming up in the following crop.

Spring oats were sowl irr Little Hoos on 26th February, drilling
them in two directions. Frost shortly before sowing brought the
land into a fine tilth for sowing and the crop looked thick and even.
At the foot of Broadbatk another acre of Marvellous oats, self-sown
from the previous year, also did well, but sulfered badly in the
stook Irom sparrows.

Fosters was this year devoted to experiments, the one year's ley
being left untouched round about them and so filling up the odil
ground pro{itably and neatly. The experiments were barley (varietal
response to manures iurd time of sowing), wheat (topdressing),
temporary leys as a preparation for wheat, and forage mixtures
(out-of-season sowing).

Great Xnott also contained several experiments-potato€s
(manurial), forage (time of cutting), forage mix[ures, and sugar beet
(manuring and cr-rltivation). Wheat occupied the rest of the area.
Victor wheat is preferred whenever possible. Although results have
shown Wihelmina and Swedish Iron III to be ibout eouallv
productive, the strong straw of Victor is an advantage where iheri
is a plentiful supply of nitroten. The Victor wheai in the wheat
€xperiment in Long Hoos V yielded so heavily that parts of it were
laid and serious lodging occurred with one acre of winter oats in
Long Hoos VI.

Irr our experience, spring oats are more successful than wiater.
The former leld better, and although their straw may be of rather
less value, tbey stand up much better. Provided they are sown early
we have had no trouble with frit-fly although occasiona.lly wireworm
proves troublesome.

. By " flushitrg " is meant thc better IeediDg o, the ewes two or three rreeks
prior to tuppitrg itr order to briDg them into a thriviDg conditiotr tor breedint.
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The kale in Lorg Hoos I was folded off by sheep during the
winter and the last of it was ploughed on 22nd February. Sections
II and III after linseed were ploughed earlier and a few nights' frost
on narrow furrows, well set up, enabled the whole field to be broken
donn to a good seed bed for barley. The crop after the linseed
received I cwt. sulphate of ammonia, and gave a heavy fleld, but,
despite the folding of the kale, Section I could have stood a
similar ilressing. All three sections were r.rndersown with a cheap
seeds mixture for the sheep duriag autuum and winter.

The rape kale in Long Hoos \rII looked well up to the end of
December, 1931, but, after that, suffered badly from pigeons. It
recovered later and provided green lood at a time when grass was
abrmdant. Even had it been unpalatable to pigeons its lelding
capacity would have been low. From our experience, it does not
seem worth growing. AIter the rape kale had been eaten off, mustard,
was sowr and eaten off by our lambs, in preparatioo for bears.
Clasgical atd Othcr Exferima*

Broadbalk was sown on lSth October, it being the turn of Section
II Ior fallow. In the spring the elfect of the previous year's fallow on
Section I stood out very clearly, particularly on plots 3 and 5.
At harvest most o{ ttre plots on this section were very badly laid,
with consequent loss of yield. Squareheads Master is a poor variety
for measuring the effects of fallow.

One oI the most striking results of the fallov/ing on weed control
has beerr the ease $'ith which Black Bent (Alopecurus agrestis') ha.;s
been suppressed and the extraordinary rapidity with which it ha"s
increased after tle fallow. Perennial weeds a.nd poppies and most
other weeds have now ceased to be troublesome on Broadbalk but
Black Bent becomes a very serious weed by the time the next fallow
in any particular section is due. Hand-hoeing, even if practicable,
would harm the wheat since the Black Bent is so often closely mixed
up with t}!e rows of wheat. More intensive harroqring of the wheat,
however, is being tried, whenever the ground is sufficiently dry
during the winter, and a final harrowing is deferred as long as
possible up to the e:rd of April.

In view of the striking results of fallowing on Broadbalk, it was
decided to split up each of the two altemate wheat and fallow strips
in Great Hoos, into 4 sections, giving each one in turn an extra two
years'fallow. This will supplement the information obtaiaed on this
question in Broadbalk by Sr"irg results on different soil and in
dilferent seasons for &year as well as l-year fallows and their
residual effects.

Hoos barley was sowr this year lor the fourth time with t\ro
different varieties of barley, in widely spaced rows. It has now been
decided to fallow it ultil it is clean so that we can revert to ttre old
method of narrow spacing, without further break in continuity-
The total yields of grain (h lb.) were as follons :

l9LL28 (narrow spacing) (average
1929
1930
l93l
1932

) 33,007
18,672
u,794
32,t21
38,360

(wide spacing)
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It is still doubtful whether the field, once dean, can be kept
clean, even with modern implements. But we have had lair success
$rith Little Hoos rvhich is as clean to-alay as it was Iive years ago,
altltough the intervening crolx have been clover hay, wheat, forage
and corn, spring oats, and beans. In a small test on commercial
barley it was found that ttre crop from 18 inch rows amounted to
66 per cent. of that from the closely spaced crop.

All crops in Agdell now show sigas of suffering Irom acidity.
The swedes a-re generally badly affected with finger-and-toe disease.
This )'ear we tried to overcome this diftculty by using the Bruce
tumip, well lcrown for its resistance to the disease, and much used
for that purpose in the North of Scotland. A reliable strain of the
variety was used but tle attempt was a failure. Over 50 per cent. oI
the roots were diseased, many very badly.

Barnfield produced the best yield of mangolds Ior many years.
The total crop over the whole Iield averaged over 20 tons per acre.
As the production oI a good spring tilth is dificult on those plots
deficient in ortaric matter, in recent years we have ploughed the
whole field in the early winter. Subsequent Irost and weathering
have then been effective in producing a Iine seed-bed. In many
places the top soil is very shallow, sometimes only 4 inches, but we
are tradually increasing our ploughing depth. Germination oI the
mangolds is frequently slow, despite a good tilth, on those plots
receiving no dulg.

The experimental protramme now contatu three new rotation
experiments, 3-course, 4-{ourse and Gcourse. These are worked
ou sites by themselves, Ior with their varying length of rotation and
the numerous different cro1x, it is impossible to proyide large non-
experimental arcas oI ttrese crops. This difrculty does not arise with
the one-year experiments, which could be laid out in the appropriate
ccmmercial crops but, for conyenience itr workin!, supervision and
demonstration have been concentrated within a. Iew fiekls.

The general method oI fitting in the experimental and the non-
experimental cropping can be summarised as follows:

DuIIg is applied to each field once in five years.
Potash and phosphate are no longer applied to non-

experimortal crops, to.minimise the risk oI hidjng responses to
these fertilisers in subsequent experiments.

A period of not less than two years must elapse before a new
experiment is laid down on al old experimental site.

About 12 acres of root crops are gror n on the non-classical
fields annually, chiefly in the form of kale.

About 12 acres of beans are grown on the non-classical fields
annually.

Two sites for new long-period experiments are to be con-
stantly held in reserve. At preserlt they are Long Hoos V
ard VII.

Jn addition to the resu.lts of the kale experiments already
mentioned, the forage experiments on Great Knott were particularly
iote$'orthy from a husbanilry point of view. In the one case the
eflcct of time of cutting a mixture of oats, vetches and beans, was
studied, in the other the effect of different proportions of oats and
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vetches on total treen letd, yield of dry matter, and. yield of nitrogen.
For further particulars see pp. t+e-ll9; tS2.

The potato experiment irl Great Kaott faited to give information
on the effect of a winter cover of rye, amd on the comlarison between.
aytgrt. qg spl'ng__d_ung'rng The former questioi.l is now being
studied in Rotation III and for the second an eiperiment of improvei
design is now under consideration.
Crassland

TIis was another highly favourable season for pastures. As
usual there \Mas a tendency towards a shortase early in lulv but it.did not materialis€. Wiid white clover *ir.g.i, adunilant in
August. There has been little change recently ii the composition
of the grassland that has beerr sown dovn sinceig27, but Gr€;t Field
is still altering, the amourt of clover and of good. grasses continuing
to increase. No cultivation treatments t eri lorind necessarv- thl
anin'als spreading ttre droppings on their hooves. In view 6i the
teedng ol out-wintered stock it has so far been considered rurnecesiliarv
to supplement this with nitrogenous topdressings.

This 5'ear we tried the ef-fect of t6pping tie pastures earlier,
starting on l4th June. But we found itiatitris wlas less effective
than.later. The.topped plants at once th.rew up new flowering stems :
thistles also quickly recovered.

ln the auturnn we took over two portions of Rothamsted park
each of about 20 acres.

Livcslpck
Shecp : The work begun last year with sheep has continued-

By the end of the year we had over i0 home-bred Hatf-breds (Border
Leicester-Cheviot, Fr) ready for putting to the ram.

The Dorset Hom-Cheviot gimmers-obtained from the Earl qf
Elgin proved earlier than the ioenge of our flock in taking the ram.
but a number of our ordinary H-alf-breds were a-s ear"k. Sinc"
gimmers are generaUy somewhat Iater in comhg in season ttran
,ewes,- this result appears reasonably satisfactory, -although we had
hoped to see a more striking diffeience. A D6rset-Hori ram ran
with these gimrners all summer. Now we also have a number oI
Dorset-Hom x HaU-bred lambs and will follow up their time of
breeding in the same way.

In August we obtained seven Cheviot ewes, and three half-bred
lambs from tbem, from Cartisle, which all had four very well de-
veloped teats. We have also collected a number of haffibred ewes
with the same characteristic; and two rams from America. One is
a pure dgscendant from the flock, now dispersed, of the late Dr.
Graham Bell; the other is a first cross between the Bell stock and
the commercial stock of ttre University of New Hampshire, Durham.
Prof. Ritzman of that University kindly presented these animals
to us. The point of importance is bf course io discover whether ewes
with this characteristic are any better mothers than those with two
teats.

-.Th,ose- 
ewes not required for other experimental purposes were

divided into two flocks. One was flushed in the ordiirarj, way with
good grass, the other received concentrates in addition. 

-Theie 
was

no significant difference in the number of lambs produced urder
the two treatments; the recorded difference at Wo6urn for the old
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ewes, though large, is not significant. The following table sum-
marises the results, and the body of the table gives the average
nunber of larnbs produced per ewe in each of the different classes.

of ewes. The figure in brackets gives the number of ewes in each
class. The yorurg ewes at Woburn were really gimmers, but some
lambed the previous year.

Old Eucs.

Total lomber oI Lomb6 produced Per cxte in
previous two y€.rs.

lor2
Rolhan skd-
Grass oalv
Graas + C6Ecetrkated rood
Wobs/n-
Grass onlv
Grass + C6nceDtrated food

Rothafistcd
Grals only
Gras! + CoDceDtrat€d tood
Woburn
Grass oDlv
Grass + C6Dcenkated food

Yotte Eucs.

Total nurtrtr€r of lambs produced Per
e{re rtr Prcvrous year.

2.00 (23)
t.73 .22)

r.7r (14)
2.00 ( 7)

r.80 (10)
r.?E (9)

1.70 (r0)
2.20 (r0)

l.8r
r.68

1.67
2.00

r.6l
1.65

1.93
1.70

r.80 ( 5)
1.60 (lo)

2.00
2.00

(s)
(8)

Standard errors of dillerelces between

Rothamsted
Woburn

means :

OA. Youttg.
0.137 0.165
0.183 0.191

In the autumn oI 193I, 228 ewes (51 being gimmers) were Put to
tle ram. The 215 that lambed during February a.nd March, had
322 live lambs at the end oI April, among which were I quadruPlet,
and 14 triplets.

An exferiment is now under way on the imProvement of the
technique- of grazing experiments. In this @ tethered sleep are
beine used in an attimpf to discover the difference in feeding value
of jfive-year-old pastirre in Sawyers I, all under the same seeds
rnixtures, "but par6 made up oI'indigenous strains of grasses and
other Darts of comrncrcial strains.

Coi*. ln October, 1931, the stock consisted of 6 cows and 58
cross-bred Angus stores a.nd calves. During the yea-r the Policy
was continued-of buying black polled calves. But unfortunately it
ha-s not yet proved fossible to start any exPerimental work on this
section. 

-Six-recorddd 
pedigree Dairy Shorthom heifer calves were

purchased from the Anderson herd, to rePlace eventually ouf Present
iows. When it is impossible to obtain good quality black calves,

r.80 (15)
r.87 ( 8)
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at a reasonable price, for they are much sought after, specially in
tle spring, we are finding it preferable to go in for good qoility
Shorthorns.

Prls. The chief development with pigs has been the cornm€nce-
ment.of an elperiment on the technique oI animal experiments.
The aim is to discover means of increasini the efficieucv and accuracv
of thes€ experiments. Seventy-two pigs-are in the eiperiment ani
each is fed individually. Comparisons are dso being made between
wet and dry feeding, green food and no green Iood, and different
degrees of crowding. For this purpose a number of new pens have
been constructed, which can be divided into differerrt sizcs at random.
Several reserve pigs are kept r.urder similar conditions, to replace
any casualties.

ANIUAL DISEASES

During tle four years in which livestock have been a featuE of
the farm a wide variety of ailmeats has been noted. Even for small
animals, whenever an urknown or unusual case has occurred, Mr.
George Elmes, our veterinar5r surgeon, has been called in and shown
keen interest in investigating the [rouble. Some report of the various
instances is now due. The list is probably no more waried than on
an ordinary farm, but there a farmer generally avoids incurriag
expense on a dead or small animal and many inieresting cases thr.G
aever come to light.

In most instances individual arimals only bave been affected,
but ia a few ca-ses several have been involved

Slucf Discasas.--Ov most serious trouble has been Lockiaw
(tetanus), affecting the lambs a few dap after cutting. In our f-irst
experience of it irr 1929 we lost half a dozen lambs in rapid succes-
sion. In subsequent years we seard. the tails of the iambs and
inoculated all male lambs witl anti-tetaaic serum. In both l93l
and 1932 we lost only one lamb, in each case a ewe. Instead of in-
oculation we have also tried, with success, bloodless castration.
_ Ir,r l93O we lost a good ewe quite suddenly with volvulus of the
bowel.

We have had tle usual troubles with bad udders, but up to the
end of 

.1932 
had lost very few ewes from this trouble, although some

lost either one or both quarters.
A curious trouble has been ttrat occasional ewes, with splendid

udders, whicb have reared lambs in previous years, have conipletely
failed to milk. No treatment has been successful in obtainin! mift
from th€s€ udders; they have just swollen, 6rown hard and then
gradually dimiaished in size.

We had kept remarkablv free from ioint-il in lambs uo to the
end of 1932 but we regulaily dress thd navel with iodine: Larnb
dysmtery is fortunately still ur oown. Several lambs have died
from wool-ball and also that curio[s comDlaint oI " doing too well_"

At least two ewes have been affecteil with gid, one" only with
scrapie, and one with encephalitis.

As a precaution we periodically dose our lambs for stomach
worms wiih copper sulphate or otler vermifuge.

Cq a Discasas .-4ur most seriou-s trouble in this case occurred
il autumn, 1932. A number of yormg cattle in Sawyers II, wintered
inside previously, sudder y bega; to iour and lose 6ndition rapidly.
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Altlough brought inside at once they did not improve. One had to
be post-mortemed and then the trouble was tracked down to ver-
minous gastritis, a severe infestation in the intestine of Stronglhas
axii. Some responded to treatment, although they received a severe
check, but four did not.

fn the auturnn of 1928, we threw out some sliced sugar bects,
left over after sampling for chemical artalysis, and two cattle were
affected with sugar beet poisoning, one fatally. They appeared to
have gorged themselves on the slices. Thc slices were uncontami-
nated with chemicals.' Our only other trouble among store or fatteniag cattle was the
Ioss of one of our best young beasts in l93l through haemorrhagic
gastro-enteritis. It had the appearance of haemorrhagic septicaemia,
the cccurrence of which ir this courtry is disputed.

In our call rearing we have been lorhmate m escaping
any infectious troubles, particularly white scour. We have,
hol'ever, had cases of pneunonia, particularly in calves which have
undergcme a long joumey, and have had some trouble from scour
in puttilg fresh calves on to cows well on in their lactation.

Horse Diseases. Our horses have kept remarkably healthy arld
on only one occasion have they required the attention of the veterin-
ary surgeon. In this case one hone was affected with facial paralysis.
It gradually lelded tc, treatment with embrocation externally and
strychrine intcmall)'.

Pig Diseases. Ir 1929 we had a slight outbreak of swine fever,
brought i.n by a large white boar from a well-known herd. Luckily
no sows or fattening pigs succumbed-as a precaution tiey were all
inoculated-but we lost a number of young pigs.

In 1930 wc lost a sow with lock-jaw, the result of putting a
numbered disc in her ear.

Apart from the loss of 2 sows with milk fever, one from iltemal
haemorrhage (from the omentum) aJrd one or two deaths (chiefly
sudden) from no clear cause, our troubles have been confined to
small pigs. The most serious was an outbreak of contagious pneu-
monia ir sprint, 1931, which was oyercome by tuming sows with
their litters into outside huts. On several occasions we have sent
small pigs to the Cambridge Institute of Animal Pathology. At one
time several of the best pigs in several litters were dying suddenly.
The cause of death was reported to be septicaemia produced by an
organism belonging to the Salmottclla group of bacteria, infection
having occurred through the navel. The Cambridge Institute has
also isolated other bacteria from young pigs we have sent. The
origin of these troubles was obscurc and there have been no further
cases lor over a year.

On one occasion a sow, which had reared good litters, produced
a litter of blind pigs. Although apart from that they appeared
healthy, they all died more or less suddenly between four weeks
and weaning.

We have been fortunately free from the trouble of scour in
young pigs. If it develops it only lasts for a day or two. We attri-
bute this to the attention of our pig mar, rather than to any special
treatment.

In l93l we had one isolated case of swine erysipelas.
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A.I.V. Srrecr
This autumn we tested this new proc€ss, in ceoperation with

Dr. S. J. Watson, of I.C.I., Ltd-, using three crops-lsreen maize.
sqar beet tops and kale. Small wooden silos wire ised Ior the
first two.

Both the maize and beet tops gave well-made sitage, but t!,e
marze unlortunately was unpalatable. This seemed to be due to the
use qf too much acid in making it, 14 gallons per ton of diluted
A.I-V. stock solution (chiefl y commerciaihydrocirloric acid d.iluted
with four times its bulk of water). The sila4ie had a markedly bitter
taste.

Wittr the b€€t tops only 8 gallons of dilute acid were used for
each ton of fresh material, and the product was very palatabte,
being eaten readily by young cattle.

- -The kale silage was a total failure, except for a layer of small
kale near the top of the stack. Twenty-ttrree tons of marrow stem
kale were built into a stack, using th; hay elevator, but it was a
heavy crop with thick stems andAid not'settle into a sufficiently
compact heap. As a result the bulk of the material continued t-o
ferment and resulted in a rotten evi-t-smetling heap. The small
kale on top, however, had setfled down compactly so t^hat fermenta-
tion was prevented and this product proved pahtable. Its analysis
wa-s 20 per cent. dry matter and 1.45 per cenl N.
- The following table gives the resuits of ensiling the maize and

the beet tops :

Beet Tops.

Total *ei8ht, totrs ..
Dry matter content, %

|;ffs* ] z r"a.r
i.:tie* I matter

Fresh Silage
ma.terial
10.16 5.90
14.46
2.t3 2.18
9.77 ll.m

20.10 32.91

Fresh
daterid

9.19
10.28

2.O2
29.92
12.39

Silage

4.39

t.m
40. t6
11.67

On the assumption that no loss of fibre occurred in the process,
there was a loss oI dry matter of 25 per cent. of the maize and of
18 p€r cent. of the beet tops, a-nd in nitrogen of 30 per cent. for
maize ard 16 per cent. for beet tops. These losses are of the sa.me
order of rnagnitude as have b€€n obtained for silage prepared in
silos in the ordinar5r way.

A preliminary observational test was carried out on the value of
the beet silage to young cattle, being outwintered in store condition.
Fourteen cattle, receiving 4O lb. silage and 4 lb. concentrates put
on 0.92 lb. per day live weight increase while 13, receiving l0-lb.
hay and 3lb. of the same concentrates put on 0.96 lb.

The electrical developments and the possible use of rubber on the
farm are described on pp. 19-20.

BUILDINGS

There have been no Iurther develoonents sincc the ooenine of
tle new buildings by Sir John Gilmoui. The equipment i"a f.iifi-
ties Ior experimental work are now better than they have hitherto
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been. A scheme is under consi&ration for providing facilities for
weighing cattle and giving accommodation for the making of dung
and Adco rmder uniform conditions.

STATF, ETc.

Mr. I. R. Moffatt has now joined the staff a-s a paid assistant.
Mr. E. V. Knight was here Ior a short time in the autumn as vohm-
tary assistant io help with the livestock exPerimental work and left
to aa.ke up a post in cormection with pig farming

At the local armual ploughing match our men had their usual
success. Both F. Stokes and A. kwis appeared among the Prize-
winners, the lormer wiruring the Championship Cup for ttre second
time in four years.

METEOROLOGICAI OBSERVATIONS

Meteorolosical observ-ations have been rystematically made at
Rothamsted f-or many years; these records are being used in the
Statistical Deparhnent in interpreting crop records. The Station hac
co-operated in the Agricultural Meteorological Scheme since its
irauiruration by tbe Milistry of Agricultue in 1926, and Possesses al
the e-quipmentiequired of a CropWeather Station. The observ-atiops
takeL under this scheme include :

OBsERvATIoNs rAxEN oNcE DArLY : 0 a.m' G.M.T.

T emperalures-marximurn andminimum (screen), solarmaximum,
grass nuumum.

Rcra (inches) atd Sunshiw (hours and minutes by Campbell-' 
Stokes recorder) during the previous ?4 hours.

Onsrnvertoxs rereN rERrcE DAJLY : 9 a.m., 3 p.m', and 0 p.m.
G.M.T.

Tenfctalutx-wet and dry bulb (screen), 4 inches aad 8 inches- under bare soil.
'l1y'hrl/_4iur.ectrot and force (continuously recording anemobiagraph).

W eatlw- (B,ea$on lelters\.
Yisibility.
These, together witl notes and observations of crop growttr are

used in drawing up ttle weekly statement Ior ttre purpose of the
Crop Weather Report of the Ministry of Agriculture.

Additional data are collected rmder ttre following heads :

R-4DrArroN.-A Callendar Radiation Recorder (on loan from
ttre Imperial College of Scimce) gives a contiluous record o! the
radiant- energy Ialling on a receiver situated on the roof of the
laboratory. The records are compared witl tlose for South Ken-
sin6on, ind are also used in Piart Physiological studies in the
Station.

RATNFALL exo Dnerxecr.-The rain faltrg on one thousandth
of an acre is collected in the big Sauge erected by Lawes in 1871.

Samples of tbe water are amlys€d in oraler to ascertaitr its nukient
value.
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. Eve ponarroN.-The amou.nt of water that evaDorates in 24hours from 
-a 

porous porcelain cantile dipping ini";;;ttil; ;ffrs mefsurd daily by the loss in weighi. -fni, -" r*"**i n*,
TT round to grve a good general indication of the ,. drvins Dower ,;
or rne almosphere during rainless periods which, be ie a-oitro[edoy lYlng, radrafon, and h,lmidity, is difficult to coripute fromstandard data.

Sorr Tluprnarunt.-Soil temperature records are taken undergr-ass as well as bare soil. The.se are a continuation .f ;;d;;;;
;1hi* I.ravq been carri_ed out Ior some yeam past a.nd which havjror thelr obJect the determination of tie best times lor makinp$ngrc temperature measurement for use in calculating averages. "
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RAINFALL (inches).
MEAN TEMPERATURE ('F).

ti3FOH!9

t.tr,1,p.of,

SUNSHINE (hours).

Deviation Irom average monthly values of sunshine, mean air
temperature, and rainfall-Season, l93l-32.
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SCIENTIFTC PAPERS
Published 1932, and in the Press

PLANT GROWTH, PLANT PRODUCTS AND ACTION OF
MANURES

(Departments of -Botany, Chernistry, Fermentation, physics and.
Statistics; and ttre Imperial Couege Staff)

(a) Prem Gnowrr.
I. F. J. RrcHARDs. " Physiologital Studics i* platt Nutritior.lll. Furtlur Stu.dics of the E llect of potash Deficicicy ott tht

Rata oI Res ? ation ht- teaoei'of Bi ey.,, ennils of 6otany,
1932, Vol. XLVI, pp. 362-A88.

. .rh" p"+ played by water coDtent in determining the differences
in the usual characteristics between leaves from barlev srown under
various t5pes of mineral salt deficieucy is discr.rssed; ihE conclusion
is reached that differences in the raiio of drv weisht to leaf area
b€tween treatments are alrnost whollv accounied foi bv differences
in water content, whereas the variation of this ratio frotir l"rf to l"rf
on the same plant is due primarily to variation in anatomical
structure.

- Results of experiments on the respiration rate of t}te successive
leaves from plants grovn at lour exteina potasn concentrations are
presented. 

. 
They-show clearly that, ir gendral, as the level of protash

concentration is lowered, respiration rate increases, but that there is
an optimum concentration below which the rate aga.in decreases.

Qe posillvg correlation between respiration raie and amount of
potash supplied, at very low concentraiions. is aooarenflv entirelv
due to the fact tbat carLohvdmte concentration u.iitrin tni t""t i" iir
the minimum. When abundl.nt carbohydrate is present, t-he evidence
is that over the complete rarge of man-uring used there is a negative
correlation between respiration rate and a-nount of potash supDlied.
A theory based on the amino-acid content of the leaT is put f6rward
in explanation of this.

As the extemal concentration of potash decreases, so does the
intemal. but the relationship is not liriear. There is strong evid,ence
that where the-amount of p;ta-sh within t}te leaves is high", much of
it may be washed out by raia, but under conditions of starvation
wbat potash is present cannot be removed in a like manner.

Ir. W. E. BnrNcxr.ry exo S. G. Hrrxrzr. ', Colanisation by
P-!*\yf argtstifulium." Joumal of Ecology, tOB5.
Vol. XXI, pp. lOl-to2.

- Epilobiur angustiloliurn (Rosr.'bay) estabtished itsetf on certain
acid areas- of Park Grass plots on which the herbage had been devast-
ated by the 

-severe frosti of 1928-9, which was ioltowed by excep-
tional drought. Examtration of the pH value of the solt lirdicatid
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that the varying distribution of Epilobium was a question of com-

?etition rather than soil reaction.

Wlere most Epilobium apFared, the retum of the normal
vegetation on the d;vastated Patches was Iess comPlete than on the
otEer plots, and ttre young Epilobium seedlings had therefore a
better chance of establishing themselves. This fits in with the
knor n facts oI the habits oI the species, which ten<ls to sPring up
freely where areas have been cleared by fire, blizzard or simiLar
drasiic agencies, to disappear again as 

-other 
vegetation reasserts

itseU, as has since happened in ttris case with the steady imProve-
ment in the grass herbage.

rrr W- E. BRENCELEY exo K. Wemxcrox. " The Weed Seed
Pobulalitvtr of Arable Soil. II. hfluerce oJ Cro! and Melhods
oftuttioatiott upott lhe Re]aliae Abundance of Viable Seeds."
joumal of Ecology, 193i1, Vol. XXI, pp. 103-127.

Thc weed seed population of the soil is greatly influenced by the
tr"oe of croD erown. 

-Soil 
conditions being similar, the composition

nl'th" flo.i rinder continuous wheat and barley is very much the
sarne. but the relative abundance of the constituent species varies
greatiy, so-e being favoured by the wheat crop and others by ttre
barlev.

\frren fallowing operations are carried out, most species of weeds

are reduced in num6:r, but the degree of reduction ranges over a
wide oercentage, while a few species may even be increased. These

variations seeir to depend upon tlre correlation between the times of
the fallowins operations antlthe periods of maximum germination of
the differenl slecies, coupted with the length of their natural dor-
mancv, If the intervals between cultivations are too prolonged, some

.oeci* are able to reach maturity and replenish the soil with so

manv seeds that the beneficial effect of the fallowing is entirely lost.

V/hen lanrl is cropped, the processes of cultivation affect the weed
flora more variably-than is the case with fallowilg. On the same
area some soecies inay be drastically reduced, while others may be

d.oublerl or tiebled in quantity. This agah depends on the correlation
between the ilate of s6wing [he crop, the method of cultivation, and
the habits of the weed species as regards rnaximum period oI germ-
ination ald length of natural dormancy.

Some weed species respond to cropPing and fallowing in the same
eeneral directioi, beiag ieduced by both metbotls of cultivation.
bther species mav be Eenerally reduced by fallowing' but behave
variably under crdp, being increased or decreased in different seasons.

From the agricultural point of view it is aPParent that unless
fallowins oDerations can be carried out with a much Sreater de€ree of
thorouefiness tharl is usual, reduction of many weeds can be effected
almo6t" as well and more economically by intensified cultivation
'while the land is under crop. Other species, however, which tend to
increase in some seasons under crop conditioru, may be more effect-
ivelv dealt with bv fallowing if their predorninance iustilies the
exfrrse, which imflies loss of crop as well as the cost of numerous
cultivations.
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rv. R. J. Karaxx-en. " A StatislicoJ Erorninat;on of the yiel.d
of MaVgol.ds ftom Banlidd. ar Rofiamsted.,' _Iournal of
Agricultural Science, I958, Vol. XXIII, pp. l6f-i?5.

Series.of yields (loot _weight) of twenty-five plots of Barnfield
mangold field are analysed irttb componens represirrtins (a) deterio_
ration, (6) slow changes other than lteady deierioratioi. '(i) annual
fluctuations. The first two of these cbmponents ,re '"ihibit"d.
graphically from 1876 to lgi0.

Yields are well maintained on the dr:nged strip, except for the
Iast few ycars. This falling off does not aripear in the otirer strios
and may be due to. a fall"ing off ur the !'uatity ,l th; i;;;1;
manure in the last five vears

On the strip receivirig farmyard manure, and on that receivirc
supe,rphosphate, the plois receivhg nitrate'of ;"d" ;;id"d--;;;:
hrghly than any others : on the strips receiving compiete minerals,
and_on that receiving superphosphate and poiash, ihe two Dlots
recela'rng rape ca.ke in one case, and sulphate of ammonia'a-ud
flpe cafe in the.other, gave higher yields th'an nihate of soda ; on
it: .tlp -receiving no minerals thi result is intermediate, ihere
being little to choose between these three plots. On ati stri",
sulphate of ammonia is the least satisfactory of ine tour nitrogenoL
dressin$ tested.

In 1876 the land had been alreadv for manv vears und.er exrreri-
ment, and the deterioration from thid date is not-verv strikins. 'The
complete minerals and t}re superphosphate plots Sefies O (ittrout
nrtrogeloys marture) show significant detCrioration, as does the
strip without mirerals on Seiies AC (rape cake and. ammonium
sulphate). On the strip without minerais ihe rmrnanured olot also
ing lhr1. receiving ripe cake, both snow a stronlly 1G;;tir;
detenoratron.

Slow changes other than deterioration are unimDortant relativelv
to annual variatiotr except on the dunged plots. Ciranse in the tv;
of cultivation, prevalence of weeds anii chinee in the 

"oualitv 
of iire

manure, are suggested as the pnobable cauis of the io* '.harrg",
occurring on these plots.

Plots receiving organic manures or potash have shown relativelv
smaller anaual variance. Plots receiving nitrogenous fertitisers havl
a large annual variation,

(D) PLANr koDucrs
v. R. K. Scnornro enp G. W. Scorr Brern. ,, The Relalionshib

Betuteen Viscosity, Elasticity and pla-stic Sberutb of S;ft
Materials as ll.lustruted by'Sonz M echanhal pioOei;es Lf
Flour Doughs. 1." Proceedinss of the Roval S'ocietv oi
London, A, 1932, Vot. CXXXV-III, pp. ?OZ-i18.

An extended significance is given to Maxwell's ,, time of relaxa-
tion,".and this_bas been used in (uantitatively describing the viscous
and elastic behaviour of flour dough. The- length of"the time of
application of a stress in relation to the corresDonains time of relaxa-
tion determines what proportion of the deformition is elastic
(recoverable) and what proportion plastic (non-recoverable l. ThLs
Iact is illustrated by a comparison oi the behaviour of dousli in the" pachimeter " and on the " rack," the behaviour in the-,,pachi-
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meter " (rapid stressiag) being paralleled by that exhibited in a
ballistic experiment. The decay of intemal stress in piecei of dough
which had been stretched out and held stretched has been followed,
and the times of relaxation and the corresponding viscosities have
been evaluated for a series oI stresses. Dough shows a phenomenon
similar to the hardening of metals uader working as a result of which
the time of reliaxation and the viscosity for a given stress thpend on
the total deformation.

The internal structure of the dough thus revealed is briefly
considered.

vr. R. K. ScnorrcrD AND G. W. korr Br,cln. " The Relarictshi!
behoer'n Viscos;ty, Elosticily ond Plastic Sbetglh of a Sofl
Makrial as lllusboled by somc Mechanical Prope ies of
Flow Dough. 2." Proceedings of the Royal Society oI
London, A, I93i|, Yol. CXXXIX, pP. 557-566.

The depentlence oI the viscosity of a flour dough on the shear
which has iaken place as well as on the shearing stress is brought out
by a series of otrservations on tlte rate of shear in cylhders of ul-
y6asted dough hulg vertically and allowed to elongate under the
action of gravity.

The d;form;tions were recorded by marking a mitlimetre scale in
enamel on the surface of the dough cylinders, a.od, after elongation
had proceeded for a measured time, printing the deformed scale off
on tir a strip of duplicator paper. The print ha-s been called a
rheogram.

The conditions of test correspond closely with those ruling irside
a dough distending under the action of yeast, but whether the method
is cafubb of diatiryuishing ttre small differences which are oI
importance in baking has still to be determhed

ru. R. K. ScEoFTELD eNo G. W. Scor-r BLATR. " The Relaliol'
shib bchoca Viscosily, Elaslicill atd Plaslic Strutglh of a
Soh Malclial as lllushatcd by some Mechatial Prcpcnies oJ

Fi.ou Dough. I11." Proceedings of the Royal Society of
London, A, 1933, Vol. CXXXIX, PP.

A further study o{ the mechanical properties of flour dough tras
revealed the presence of t\Yo properties in addition to hardenilg,
both of which are well known in the study of metals: namely,
elastic alter-effect and elastic hysteresis.

The first necessitates the addition of a term dc/d, to the Maxwell
equation, which then becomes :

This term is onl], important when abruPt cha.nges of stress have
recently occurred.

The second property causes n to decrease steadily whenever
dS/dJ preserves tlie same sign for some time, and to increase abruPtly
when tle sisn of dS/dt is changed.

Io Papei II it was shown that the viscosity, as determined from
the rate of flortr, agreed roughly but not exactly with that calculated
as the product of ihe rigidity modulus and the relaxation time lt is

*,:G,"u-#) *i t
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nor clear that the value adopted for / was a mealr value, and
differed somewhat Irom that appropriate to the conditions during
stress relaxation. Due appreciation of this point renders the a6ree-
ment quantitative.

vrrr. F. E. D/.. " Laborattny Tial Brctos toith Nas Yaielies of
Iloy's-" Journal of the Institute of Brewing, 1932, Vol.
XXXVIII, pp. l&18.

Sarnples oI several of ttre new varieties grown at E. Ma[ing in
l93O were compared with E. Kent Goldings, Saaz, and Oregon hops
by means of small+cale brewings. Oregon x English and German x
English crosses had flavours intermediate between their parents.
Manitoba seedlings gave very bitter flavour. Small-scale brewings are
definitely of value in comparing hops. Bitterness of beer is not
proportional to a-resin addition.

rx. F. E. DA}, (in part). " A Method lor lhe Qua italioe Cottt-
paisott of lli Relatioe Stabilities ol Hoplcn Wmls bcforc
ard artcr Ferme nliott." Journal of the Institute of
Brewing, 1932, Vol. XXXVIII, pp. 30&3f0.

Small-scale brewing tests gave evidence of the dependenc€ of beer
stability on hop resin content, other things being equal. Support is
therefore given to the value of analyses of hops for determining their
preservative strength.

(c) Acrrox or MANURTS

x. W. E. BRENcHr.rv. " Thc Actim ot the Gtoulh of Cto[s of
Small Petce nges of Certtit Mdallic Comlotttds whe*
A?lHd u,ith Uilinary Anilitiol Fedilisrs." The Joumal
of Agricultural Science, 1932, Vol. XXII, pp. 704735.

Co11eu. No beneficial effect on the growth of barley or mustard
on two tj4)es oI soil was obtained by the addition of quantities of
copper sulphate ranging up to 4 per cetrt. of the total artificial
fertilisers applied.

Varadium. Increased Iineness of grindint of basic slag in some
cases brings about a c€rtain reduction oI crop, which may be due
to the presence oI vanadium in such slags.

Lithium- Barley is less sensitive to the toxic action of lithium
than of copper, and a suggestion of stimulation was obtained with
very dilute solutions irr the presence of nutrient salts. Buckwheat
is more sensitive to the action and exhibits stimulation with any
concentration.

Tita*ium- The gtoq.th of mustard on two diflerent soils was not
improved by small proportions of titanium compourtls added to the
usual artificial fertilisers.

Alwnirium. Barley proved to be very s€nsitive to the toxic
action oI aluminium sulphate, the harmlul e{fect becomiag more
evident when the nutrient solutions were renewed, so that fresh
supplies of poison were brought ilto contact \^rith the roots. Peas
were much less a{Iected, remiining quite healthy in concentrations
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which killed barley. No evidence of stimulation was obtained with
Dafley, peas, or maize. with anv strength of aluminium sulphate,
however dihrfe

xr. E. M. Cnon"rren. '. The prcsent position o{ the IJse ol Fer_
ldrsers." Joumal of the Royal esncdlural S*#t" .t
England, I931, Vot. XCII, pp.- f6-I8I

. A T*gy of the statistics for the world,s production of fertilisers
troln 

-the begrnning of the industry to IgSd showed that for lonp
periods before the war the annual percentage irr"*-* i" 

"irtot i"iT:"rf"|.Ply steady. By- th€ time ;I the ,,"nitrog"n *iii" ;5ii*j3t,
the lotel -wolld output had reached the level thit would have been
attamed if the relative rate of increase had continued at its Dre_war
rate. Comparisons of ttre resr.rlts of large numbers of fertifiJi Gats
brought out the uniformity of the ayerage responses to unit N. p.O.
anq Krq in ttreir effects bn crops, but"the *iA" Aff".*"". 'i"'if,i
ratros ot the amounts of the fertiliser consumed in different countries.

xII. E. M. Cnowrmn. ', The Loss oJ Lime ftom Liph! Soils br
Exambtaliol o.f the Woburtt barky 'ana Wi"d S"il"\.,,
J.oyrl4^91_tt " 

Royal Agricu.ltura.l So"tety ot engU."a, fefZ.
Vol. XCIII, pp. 199-214.

,, Th-e.exchangeable calcium contents of soil samples taken from
the Woburn Experimental Station in lg27 after fO vears of con_
trnuous cultivation for wheat and barley and again in tgg2 after
tyo y"q. of fallow and three years of cropping uithout manure are
drscussed m relation to the recovery of the lime added and the
effects. of fgmyard manure, nitrate 

-of 
soa., 

"-*o"i"m- .,rtpnat.,
and [uneral manures. The conclusions are rrsed il order to int'emret
past and-present practices in light lard farmiag and to show'thet,?e ol held experiment now urgently required at a number of
representative ce[tres.

xIIr. E. M. Cnowrmr 
^ND 

R. G. WARREN. ,, Reborl on Fi.ll.
P_ot and Loborqtory wo*. ip-iai* i-Tiii*"i*ffi
Refort -of Pamawtt Corn nidc€-;r. Ba-sic SW, Mhtistry of
Agticultwe," 1932, Vol. X, pp. +2I.

This report gives (c) the yields and chemical composition oI hav
!.n a series of field tdals on four phosphatic fertilisers, mostlv in ttrL
second year of experimentation ; (r) the results of a similaririal on
pasture grazed.by catt_le and shee! except for a short period in thetle produce was mown, weighed and inalvxd. A
senes.ol such separate experiments with i_ntemrpted Sra;ins and
one witfi repeated mowing without grazing has siown irieh Jffects
from the more soluble fertilisers. Ovei 16 percent. of the plosphoric
acid added in suprphosphate was recovefth in the first vea; r iJih;
IE,r!t. of a repeated mowing experiment for tlree v""is ir,'Oiri,o" .

(d) the resultsbf pot experirienti tor three years on'barle1r.

xtv. H. L. RrcHAxrsoN. " Tfu Behaoiour ol Nibosereu,s Fer-
tilisers in Grusslatd, Sols." Agricultuial e.ofirers, feae,
Vol. X, p. l6Gl6i!.

Systematic diterminations oI amnonia and nitrate nitrosen in
$assland soils showed that the ammonia le"el was generauy'hilher
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than the nitrate level. There was a very rapid disappearance of
add€d nitrate and a rattrer tess rapid removal of addid ammonia.
The rate of removal of t}le latter, Lowever, was such as to sussest
that some of the ammonia misht be taken uD d.irectlv wifiout
nitrification. This was made prictically certain'by a stridy of the
rate of nitri{ication, which was very low in certain-soils froir which
ammonia was rapidly removed.

. The .equili-brium between ammonia and nitrate production in
ttrese soils is discussed.

xv. J. G. SunrxxeNDE. " Thc Depree of H umificalion hr Manur*
Measured by the use of Hydrogei peroiide." Soil Science,
1933, Vol. XXXV, pp. 221-228.

- It is lioown that humified orgiu c matter can be d.istinsuished.
irom non-humified by tbe action of hydrogen peroxide. ThJ action
of tlree per cent. hydrogen peroxide-has -beeri used for measurins
the dr€Tee of humification which appears to be a usefirl measure o*f
the. decomposition undergone by iiy one kind of plant material
under dtterent treatments. The loss a.fter extraction with peroxide
is not an infallible guide to the value of orranic manures in'seneral.
A- comparison has also been made between-the extractive pr6perties
of water and peroxide.

STATISTICAL METHODS AND RESULTS

(Department of Statistics)

(@) M^TEE ATTcAL TEEoRy
xvr. R. A. FrsHER. " Iwerce Probability and thc Use of LihzJi_

lrood. '' Proceediags of the Cambridfte philosophical'Society,
1932. \'ot. XXVIII, pp. 252-261.

An explanation of the distinction between ttrese two methods of
reasoning from experience, with a correction of some allusioDs to
likelihood in which they are confirsd..

xvrr. R. A. Frsrrn. " Thc Contebk ol ltverce Probabilily arut
Fiducial Probability ReJdriig h; U*rcur parati,tcrs-',
Proceedings of ttre-Royil Society, A, t9BB, Vol. CXXXIX
P.p. 34:l-348.

-. The argument of Jetfreys in favour of a particular Irequency
distribution a piori for thi precision constan[ of a normaliy dii
tributed variate rests o! ttre fallacy tlat the Drobabilitv of the last
oJ-ttrree obseft'ations,lying between the previous two, shtdd be one-
tlird,, irresfective of the diatance apalt olihe hto plarious obseruatiotts.

.. The apparent simplicity of th6 results of assi'ming rhie !'articular
distdbution a ,/ioli rests on the fact tllla;t t}le inoerse-ald,tbe fiducial
probability statements about the unknown parameter are iherebv
made to coincide, though logically they are entirely distinct. Thi!
particular distribution A p/io/; i;, horiever, not orily hypothetical
bLrt unacceptable as such,iince it implies thit all ran{es,iivalues of
the parameter coverhg firite ratios, however great, are inlinitely
improbable.

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 77

71

xvllr. F. Yerrs. " Tlw Pircibks of Orlhoponal,itv atd Crm-
Ituding in Rellicatcd Eitrerinwts." - lourn"al of A"qri-
cultural Science, I933, Vol. XXIII, pp. 108-145.

The procedure of confounding certain treatment effects, either
4irect effects or high order interactions, with fertility differences.
has been utilised in certain agricultural field trials of the complex
type at Rothamsted and elsewhere for some years. The present paper
describes the prinrciples underlyiag tlis procedure, and the appio-
priate methods of analysis, ald draws attention to certain dangers
which must be guarded against when desigaing or ana.lysiag experi-
ments of this type.

The discussion of confounding necessarily iavolves the con-
sideration of tlle independence, or onhogonaJity, of the various sets of
degrees oI freedom appearing in the analysis of variance. The concept
of ortlogonality is therefore discussed, and the modifications which
are lecessary in the ordhary procedure of the analysis of variance
when dealing with non-orthogonal data are illustrated by application
to an example where there is a double classification (in this case
chssification by sex and treatments in a poultry Ieeding trial) and
where the numbers irl the varioE sub-classes are unequal, treatments
not beiag equalised for sex, or sex for treatments. This type of data
is of frequent occurrence where observation rather than plaruled
eryreriment is the source of information. In addition to the accepted
method of fitthg constants by the method of least squares, I'arious
shorter methods of analvsis are described, and their validity and
applicability discussed.

xrx. F. R- IMMER. " The Efuiency of thc Corelalio.n Coeficient
Jot Estirnaling Linkage lNersities." American Natualist,
1931, Vol. L){V, W. 567-572.

Takezaki and Owen had independently derived a method of
estimating tinkage by mears oI the correlation coeffcient.

Takezaki derived a formula for the standard error of his estimate
oI p from the assumption that the standard error of z, obtained from
the fourfold table, could be equated to the standard error of a.

correlatioR coefficient derived from a normal frequency surface
having the same number of observations. This mistakcn assumption
has led to the precision of this method of estimating linkages being
greatly over-estimated.

It is found that the curve for the actual efficiency of the correlation
method calculated from the correct formula, does not exceed 100
per cent. for any possible values of p, trom O to l, in accordance
with the general theory. The correlation method is fairly efficient
in the coupling phase, and for loose linkage in repulsion. For clos€
linkage in repulsion it is not efficient. Since there are other formule
such as the maximum likelihood method, and the product ratio
method, which axe emcient for all values of 1, it would seem prefer-
able to use these formulae in most cases.

xx. R. S. KosHAL. " Af?lication oI tha Me ad oJ Matimum
Likelihood to lhe l mlr(\)enant of Cum* Fitt4il bf th4
Method of Moacnls." Journal of the Royal Statistical
Society, 1933, Vol. XCVI, pp. 303-313.

A method is given for the improvement o{ inefficient statistics
obtahed by the method of moments. It consists in the evaluation of
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a numb€r of Z's directly from the equation Z:S (nJog p ). For the
estimation of S parameters it requires the calculation of {(S*l)(Sf2) values of Z. These values of I provide simultaneous equa-
tions from which the corrections to be added to the moment esti-
mates of the parameters can be calculated. The method is illustrated
by its application to a coars€ly-trouped skew distribution to which
Pearson's Type I was fitted by the method of moments. It is shown
that the calculation of additional fourteen values oI Z is not laborious,
as most of the material for this calculation is provided by the moment
solution.

xxr. T. EDEN AND F. YATES. " Or llv Validity of Fishzr's z
Test uhctt Alllied to an Actual Eramlle of Noa-a orual,
Data." Jorurnal oI Agricultual Scimce, lgiXl, Vol. XXUI,
pp.6-17.

The validity of Fisher's z test depends theoretically on the
assumption of normally distributed data. Since certain t,'pes of
agricultural and other data to which the test may be uselully applied
are decidedly non-normal in distribution practical tests with data
of this nature are of importance in order to establish that the depar-
tures from normality ordinarily met with do not, in fact, invalidate
the test. In this paper a test is described on data Irom the observation
of height measurements on wheat. The data were arranged as an
8 block uniformity trial oI 4 plots per block, and the distribution of
the values of z obtained for a thousand random arraDgements of
the treatments. This distribution was found to agree satisfactorily
with the theoretical distribution for normal data.

(D) TrcuNrgtn oF FrELD ExpERrrr{ENrs

xxrl. S. H. JusrESEN. " Influence of Size aad Shale oJ Pl.ols ott
the Precision of Field Experimenls uith Potatoes." JouJnal
oI Agricultural Science, 1932, Vol. XXII, pp. 3@372.

A uniforrnity trial with potatoes was used for investigating the
effect of size and shape of plots on the precision o{ Iield experiments.
Up to a certain fimit the standard deviation in per cent. of the mean
decreases when the siz,e of plots is increased ; further increase of plot
size increases the errors as a lesser part of the soil variation carl be
removed.

Two-row plots show less variation than either I or $row plots-
This may be explained by row competition.

\[tren the area to be used is fixed, smaller plots are more eficient
than larger, owing to the treater rumber of replications in the former
case. One exception occurs in the case where border rows are not
harvested; here 4row plots are more emcietrt than 3-row plots,
owing to the lact that a larger part of the area is included in the
calculation when 4-row plots are used.

Long ald narrow plots are more eftcient than shorter and wider
of the same size. The only exception is agail explained by row
competition.

In field experiments with potatoes, faAly hrge plots should be
used; at least two rows wide and preferably long and narrow strilx-
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xxIII. R. J. Kerauxen. " E*ferimental Error ad. the Fidd. Plot
Terhtiquc uith Potatoes." Journal of Agricultural Science,
1932, Vol. XXII, pp. 37*385.

The present investigation coDsists of the statistical analysis of a
uniformity trial with potatoes, conducted by Dr. Kirk. In t}is study
the standard error in per cent. of the mean decreased slightly with the
increase in the widths up to plots live rows wide, but any further
increase in the widttr of the plot resulted ilr the higher standard error.
The fertility contour map oI the field is given to show graphically the
effect of soil heterogeneity on the yield. The increased size oI the
plot resulted in decreased efficiency in the use of the land when
the eatire plot was harvested; in other words, given a piece of land
of certain size, it is advantageous to have a gTeater replication ol
snaller plots than a smaller number of larger plots. Four-row plots
proved to be the most efficient when the border rows are discarded.
The superiority of long and narrow plots over shorter a.nd wider ones
is demonstrated.

xxrv. R. J. Kr'ra.nxa.n. " A Study i* Samllirg Techriquc with
Wluaf ." lovrral of Agricr:ltural Science, 1932, Vol. XXII,
pp. 783-792.

The edge rows give significantly higher yields than the inside
rows, iadicating thereby the inadvisability of using edge rows in
letd trials.

The variation betwe€n rows is very much greater than within
rows. Dilferent parts of the same drill row should thercfore not be
regarded as subject to independent error. The present iavestigation
emphatically confirms Clapham's conclusions on this point.

A slight advantage may be gained by the subdivision of the area
to be sampled, without additional labour.

In order to study the effect oI the structure oI a sarnpling urit oI
given size, five types of unit have been examined. Of these, method
(l), il which the " sampling unit " consists of four parallel half-
metre lelrgths on adjacent rows, appears to be the most precise, atrd
may be recommended on the basis of this trial. The half-metres
rvithin such samplilg units appear to be negatively rather than
positively crrrelated, and a significanfly lower sampling error is
obtained in consequence.

Effect of competition between the rows is suggested as the pro-
trable explanation for the sma.ller variation between ttre sampling
units ttran within them in method (l). Similar analysis on the eai
number for the samemethod, moreover, showed that variation within
sampling units was significantly less than the variation between
sampling units. This is regarded as additional eviclence that there is
a competition effect in samples obtained by method (l) .

Eighteen such complex units amounting to 36 metres of drill
from one-Iortieth acre plots would give about 5 per cent. sampling
€rTor.

A significant correlation oI 0.73 between yield and ear number is
obtained. This fact can be used to obtain increased precision for the
prediction of yield when the number of ears is loown.
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xxv. F. R. Irf,MER. " A Study of Sam,ling T*hrh uith Sryar
BeeJs." Joumal of Agricultural Research, 1932, Vol. XLIV,
Pp. 633-647.

Sampling technique was studied il relation to the determination
of sugar percentage in sugar beets.

Regression of sugar percentage on weight oI roots was not entirely
linear. Ninety-two per cent. of the quadratic regression could be'
explained in terrns of the liaear function.

Soil heterogeneity between plots was Iound to affect sugar
percentages siguificantly, eyen when the eflect of weight was held.
constant by means of the regression relationship.

Tables are given showing tle number of beets per plot needed to ,

reduce the standard error of the mean to 0.3, 0.2, and 0.1 per cent.
sugar for various sizes of plots ald numbers of replications.

Variability it sugar perceD.tage between plots and wit}in plots,
must be corsidered in estimating the size of sample required and the
number of replicatioru D.eeded to reduce the standard error to a
given level.

The standard error of the meatr of total sugar per beet was some-
what lower than the standard error for weight and much higher +han
that for suBar percentage.

Variability in sugar percentage between plots was essentially the
same whether calculated from the mean of l0 beets analvzed indi-
vidually or from a composite sample of the same number.'

xxvl. F. R. IMMER. " Size q d Shnle oJ Plat br Relalion fo
Field Experimc*s tuilh Sugu Bzels." Journal of furicul-
tural Research, 1932, Vol. XLIV, pp. 649{68.

Studies of size and shape of plot in relation to field experiments.
with sugar beet have been made, and the relationship determined
b€tween weight, sugar percentage, and apparent pudty.

Standard errors, expressed in percentage of the mean, decreased
il general with hcreased size of plot. An explanation is offered to
account for a greater standard error from Grow plots than from 3
or 4-row plots, when the entire plot is harvested.

Eficiency in use of land decreased with increased size of plot when
the entire plot was harvested. When the border rows of the plots
were removed, 4-row plots were most eftcient.

Weight of beets was significantly correlated (negatively) with
sugar percentage, but not with apparent purity. Sugar percentaEe
wa-s highly correlated (positively) with apparetrt pudty. Intra-plot
regression and correlation coeficients were given.

Contour maps for weight of roots, sugar perceltage, and apparent
purity were drawn from data on one hundred &row plots 2 rods
long.

Sugar percentage varied signi{icantly lrom plot to plot apart
from its relation to weight. Fifty-four per cent. of the variability in
apparent purity between plots was due to factors that alfected sugar
percentate as well.

The sampling error was calculated for sugar perc€ntage and
apparent purity determination for 4-row plots 2 rods long. The
manner il which the standard error between plots may be reduced .

by replication and size of sample has been demonstrated.
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(c) Grreucs
xxvlr. R. A. FrsHER. " The Social Selectiott of Human Fertilin."

(The Herbert Spencer I-ecture, deliver6d at Oxford., fine
8th, 1932.) Oxford: The Clarendon Press. 1932, 82 pp.

I-ecture delivered at Oxford in commemoration of Herbert
Spencer. It is argued that the existence oI natural law an<I the
relia.bili-ty .of -scientific prediction has the same ba_sis in the physical,
the biological aud the social sciences.

xxvrll. R. A. FrsHER. " The Bearing oJ Genelics on Tfuoties of
Eoolution." Science Progress, 1932, Vol. XXVII, pi.
27A-2W.

Lecture delivered before the Royat Society of Dublin. The
biological phenomena of the recessiveness of mutations, of loss of
vigo-ur through inbreediag, and of adaptation to etrsure cro6s-
fertilisation, are interpreted as evidence that evolution is opposed
rather than promoted by the mutations which occur.

xxx. R. A. Frsnrn. " On th.e Etidence Agairct the Cheruical,
Iaducliott of Melanivn ht Lefidoptera." Proceedings of the
Royal Society. B, l9ili|, Vol. CXII, pp. 4f74t6. -

A method is given of assessing by calculation the value of evidence
oI the non-occurrence of recessive mutations under experimental
conditions. It appears that the evidence against the induction of
melanic mutations in moths by Ieeding witf, lead, is insufficietrt to
disprove the existence of mutation rates up to 5 per cent. or 8 per
cent., according to the stage at which mutation is postulated. -

Mutation rates of this m-agnitude would. be far gr&ter than those
whic! can be certainly induced by any other agency.

The use of back-crosses hstead of inbreeding would increase the
value of experimental data of this kind by approiimately thirty-fold.

THE SOIL
(Departments oI Chemistry, Physics and Statistics.)

(a) Sorr. Cressmrcarror
xxx. L. L. LrE. " Thz Postiblities of an ld,erualiotal Svslem fot

the Cl.assificalion oJ Soik. Biing a Cotsideratiitt of'thc
Itfl,uetce of Ceology a*d Cliuate ot Stil Types. A Com-
parul.ioe Stud.y oJ Soulh-East Englaad ail- Cntrql Neu)
Jetsey, U.S.A." -Joumal of the Soutl-Eastern Aericultual
College, 1931, No. 28, pp.65-114.

An examination of the soils of South-East England, using the
American methods of classilication as modified for ttre New Iersev
area of tlle United States. In both areas the soils occur iri beltl
corresponding to the geolotical forrnatiors. Since geology has been
the dominant factor in the soil formation of these areas, geological
Iactors ttrerefore receive first consideration in cla^ssifying the sbils.
Climatic factors have altered soil reaction more in'Central New
Jersey than in South-Eastern England, and, il general, podsolizatiou
is further advanced in the soils of Central New lersev. A similar
regional prolile is developed in both districts, and-consLfs typica[y
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ol A horizons which are lighter in texture than the B horizons over-
lyi.ng C horizons, which are hearw or light in texture, depending on
the nature oI the geological parent material. The textural relation
between the A and B horizons is much more marked in Central New
J"rs"y.

xxxr. E. M. Cnowrnrn. " Climate, Cl<.y Comfositio* a Soil
I/e." Proceedings of the Second International Congress
(1930) of Soil Science, Commission 5, f932, pp. 1t23.

The results of an earlier (see Report 193I, XXXI) statistical
analysis of ttre composition and distribution of American soils in
rel,ation to climate are reviewed and similar methods are usd to
compare the distributions of soils in U.S.A. and U.S.S.R.

(D) MECHANTC^L AN-{LYSrS

xxxrr. E. M. CRowTHER AliD K. TRoErL. " Oxidatiott of Orgatic
Matler in the Prclreatment of SoiJs for Mecharical A*aJ1sis."
Proceedings of the Second (1930) International Congress of
Soil Science, Commission l, 1932, pp. 48-51, pp. 25&255.

A critical comparison of the hydrogen peroxide, sodium chloride
and sodium hy'pobromite methods (y' Report 1931, XXVIII).

(c) SorL CuLrrvArIoN
xxxIII. B. A. KEEN AND G. H. C-rssrx. " Studies in Soil Culti-

wtion. YI. Thz Physieal Eflect of Sfuep Fol.ding on the

-Sor7." Journal of Agricuttural Science, 1932, Vol. XXII,
pp. 126-134.

The folding of sheep on light land is commonly betieved to
improve its tilth by t}re consolidating effect of the sheep hooves.
This belief has been criticised on the trounds that the subsequent
ploughing will destroy the consolidation.The matter was investigated
in two stages. An hstrument, based on the principle oI the pile-
driver, was us€d to measure the actual consotdation; the effect
extended to a depth of l0 cm., the maximum compression occurring
at 3-4 cm. The effect of subsequent ploughing was measured by
passing the soil through a series of sieves of diflerent mesh sizes,
and it was found that the consolidation produce(l by sheep tread-
ing was not totally destroyed by ploughing, and further, it was
still apparent five weeks later w'hen the seed was drilled.

xxxlv. H. Jaxrnr. " Die Anford,erurgen des MaulwurJdrdour-
fahrens an d.en Boden." (Soil Conditions necessary for tr{ole
Drainage). Transactions of the Sixth Commission of the
International Society of Soil Science, 1932, Vol. A, pp.
163-176.

The object of mole-draina6e is to remove rain-water as rapi<Uy as
possible from the surface of the soi.l, and for this to be achieved the
drains must be stable. The tlrains can only be stable if:

(a) The soil is heaqr enough. This can conveniently be measured
by the heat of wetting of the soil, which should exceed 4 cals./gram.;

(6) The soil structure is stable. This stability is measured by the
ratio of the percentage of particles of diameter less than 0.02 mm.
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(as determined iD the Kopeckv elutriator) and the heat of wettine.II |!is yalue is betow 8, tie tirie paructesl.;.-.m;;;ty il;dfd
not to be re-peptised by water.

(d) puysrcAr. pnoprnrres
xxxv. B. A. KEEN. " Soil physits in Relaliott to Meteodaott,,

Quarterly Journat of th; Roval MetmrotoeiJ- i.*ili"
1932, Vol. LVIII, pp. 225-2fi.-

. Jlh*p.pt.-y the-Slznons Uemorial kcture for 1g32, deLivered.to ttre Royal 
- 
Meteorological Society. It consists of ;;";;;l;f

those physrcat prgperties of soil of interest to meteorologists. and its
scope.is sufficienfly indicatedty the foUowing subject he"adings a-soii
cEsstltcatlon m relahon to climatic zones; soil iemperatur& ; the
soil atmospbere; soil moisture; soil cultivation.

xxxvl. G. H. CASHEN. " Measarcmais of thr Ekcttica) Cabacih,
atd Cotduettuity oJ Soil Bloch-s." .Journal of esriclit;;l

- Science, 1932, Vol. XXU, pp. t4+I64.' 
An improled. msthod has leen d,evised for measuring the electrical

capacity* aIrg conductivity of soil blocks at dltterent iloiiture'ctn-
rents. Ivhtre tne phetromena are complicated, and depend on the
trature of the electrodes a.s well as on the soit textue, ther; is;via;;
that the soil moisture passes throqh characteristic points 

- i*" "ithese are identiiied with Atterberg's corstants_thi lower olasticlimit ; and tle moisture content aiwhich air etrters thr;H Til;
two lower moisture contetrts have not yet Ue"n 

"o-pl"t"iv'iaeriitlalbut one of them seems to be related io the shrink'qe i'nd-."il];;
behaviour of soil and the rate of evaporation of watei.

xxxur. R. K. Scsorrrlo AND G. W. Scorr Bum. ,. Raad
llahods ol Examiring Soits. I. Mcaswemai, of iirti
Y:lglx " lorraal of furicultural Science, riieZ. 

' .ioi
XXII, pp. 13&144.

. . 
A small ryIinder of moist clay is rolled backwards and forwards

between two plates by givilg a reciprocating motion to the uooer
one. Weights are gradually added to tle top;late until the cvliirher
,-ust elong-ates. .-This weight is a measure oj ihe weight required to
deiorm the sorl and is tlus related to the asricul-tura.l 'rrroDerfv
kaown l.s. heaviaess. The apparatus is suitabie to. ottrei pi".tii
matenab Desrdes so , and, accounts of it have tlerefore been oub-
lished in other appropriate joumals.

xxxurr. J. B._H.-Courrs. 
.,,Sbtgle Vahp' Soit Cottstants: A

Study of the SigiJicaace of Cert*il Soil Consu*s. it. di
lfu Changes Prcdued in a Soit by Erbostrc lo Hish Tei.t"io_
/azes." Joumal of Agriculturit Science, ISB2,"Vol- dxii,
pp.20/.t2O2.

Measurements on the loss oI ignition oI four soils of dilferent
physicat ty'pe are not affected bi chanees in ttre temoeratrrr.-"i
fumace, provided that the temperature is"above OOO.. fiiors in tfr"
determination of the loss on ipnition are of the order of I per cent.
of the trre value-
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The loss in weight of the soils can be ascribed in the main to toss
of free and interstitial water up to about l0O.; to destruction of
organric colloids between I0O" and 250"; and to destruction of in-
organic colloids at higher temperatures.

xxxx. J. R. H. Courrs. "'Silgla Yaluc' Soil prcbenics: A
Study oJ tlu Significawe of Ceinin Soil CottstilLs. V .
The Moisture Equivalad ard Souc Relatd Ouattlitics."
Journal of Agricultural Science, 19J2, Vol. XXiI, pp. 208-
2u.

The moisture equivalent has been measured (bv a technioue
requiring only small quantities of soil) for a nurirSer of samo'les
comprishg Nata.l and Sind soils. It is concluded that while with'the
latter (alkaline and saline) soiJs the moisture equivalent sives valuable
information, it adds little to the data obtaineil bv othel mettrods for
the Natal soils. The xylene equivalent of the i.Iatal soils bas also
been measured; from the moisture equivalent and the xvlene
equivalent, the imbibitional water can bd calculated if the sp;cific
gravity of the soil is Lnown.

Equations expressing the moisture equivalant and the xvlene
equivalent of the Natal soils in terms of lheir loss on ieDitiori and
mechanical- composition are obtailed. and the significirce of the
relative I'alues of the numerical coemcients in tiese equations is
discussed.

xL. G. W. Scorr Brern eNo F. yerrs. ,, 
The Effect of Climalic

Vaiatiots on the Plastbitt, oJ Soil.', Jonmai'of Ahcultural
Science, 1932, Vol. XXII, fip. 699-6+6.

The plasticity of a soil as measured by the flow plasticitv (Soil
:nce, t931. Vol. XXXI, p. 291)depends on the cliniatic hisiorv of
soil from which the paste is preparid. In geueral. soil has a h.ieher
;ticity in cold and dry weathei than in iarm and. wet weatler.

Science,-ig3l, v;1. XxxI, p. 29r) depends" on tht "lifiti; of
tle soil from which the pasti is preparid. In geueral, soil ha
plasticity in cold and dry weathei than in iarm and. wetpla-sticity in cold and dry
thus affording indr
quantity of highly
thus affordirg independent evidence of seasonal fluctuations in the
quantity of highlv dispersed particles. Mechanical treatment of the
soil, r.g. flattenirg and digging, did not produce any regular effect inany regular eifect in
comparison with the u:rtreited soil, but 

-tle 
desien ;,f tie exDeriment

was not such as to enable the differences that "were 
observk to be

distinguished from the seasonal fluctuations.

(e) Puvsrcer CHEMrsrRy

xrr. E. W. RussELL. " The Prcse Position of tfu Tluory ol tk
Coagulation oJ D.ilute Cl,ay Susbetsiotts."- Ioumal <ii isri-
cultura.l Science, I982, Vol. XXII, p. 165-l-99.

A critical review: the hJluence of Brownian motion and mass
motion of one pqt]cle group relative to another in causing co[isions
between suspended particles: the electro-kinetic potentiil and the
absetrce of exact exlrrimental methods of measurine it: the
influmce of electrolytes and nonrlectroll,tes on the eleJtrokinetic-
poteutial and the stability of suspensions ; t-he influence of the tlDe and-
arnorut of ex.haflgeable ioru on the stability of clav susnensi6is and
their 

-r-apid flocculation in electrol),.te mediiwith sfociai reference to
the effect of secondary chemical riactions.

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 85

82

(/) Oncexrc Crcursrnv

xr,u. H. J. Plcz. " Studies on tlu Cafion atd Nitroger Cycles in
the Sqil. V. The Oigitt of thc Humic Matler of thz Stil."
Journal of Agricultural Science, 1932, Vol. XXII, pp.29l-
296.

The results so Iar recorded in this series of papers support the
hypothesis that the humic matter of the soil is derived from lignin,
and emphasise the importance of stud,'ing the part played b), nitro-
gen in the formation oI soil humic matter.

xlrrr. R. H. HoBSoN AND H. .I. P/.cr. " Sadies or lhe Carbon
aul Nibogen Cydas b thc Soil. VI. Thz Erbactiott of the
Orgaric Nitrogen of tha Soil uith Alkali." Joumal of
Agricrdtural Science, 1932, Vol. XXII, pp.297-299.

The alkali-extraction of the nitrogen from soih of certain plots
of the classical permanent experiments on Barnlield and Rroadbalk,
follows a closely similar course to the alkali+xtraction of carbon
from the same soils.

xlrv. R. P. HoBSoN AND H. J. PAGE. " Studies ot lh€ Carbot a*d
Nitrogen Cyclzs ir the SdL YII. The Natwe of thz Orgatic
Nihogett Comfouttds oJ lhe Sdil; ' Humic ' Nilrogen."
Journal of Agricultural Science, 1932, Vot. XXII, pp.
497-515.

The nitrogen-contained in purified preparations of humic acid
obtained from Rothamsted soils cannot be eliminated by methods
which would be expected to remol'e simple nitrogenous impurities.
The distribution of nitrogen in the hydrollsates of these prePara-
tions of humic acid by hydrochloric acid resembles that in the
hydrolysates of proteins. A mixture of egg albumen and artificial
humic acid hom ligrrin resembles soil humic acid in the behaviour
of its nitrogen on treatment with chemical reagents or enz!.rnes. In
soil humic acid the combination of non-nitrogenous humic acid and
proteir is more intimate than that involved in the ,ormation of a
colloidal "salt" bv the precipitation of two oppsitely charged
colloids.

xr-v. R. P. HoBSoN AND H. J. Pecr. " Stud.ies or the Carbu
ard Nitrogen Cyclcs in thc Scil. VIII. Thz Natare of the
Oryari+ Nitogen Com?outds of the Soil: ' Non-Humic'
Nitrcgen" Joumal of Agricultural Science, 1932, Vol.
XXII, pp. 516-526.

The nitrogen extracted from Rothamsted soils by alkaline solu-
tions but not precipitated by subsequent addition oI acid, is made
up o{ 3G40 per cent. as peptides, 5 per cent- as lree amino com-
fiunrb, f2 per ceBt. as ammonia with ttre remainder as other, non-
basic Iorms.
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MICROBIOLOGY
(Departments of Bacteriology, Fermentation and General

Microbiology)
(a) BACTERTA

xlyr. _E. McCoy. " I{rctiw fur Bact. Radicicta in relation to
lhe Mieruckmistry ol tlu Hosl's Cdl Wa.As.,, proceedinss of
the Royal Societlr, B, 1932. Vol. CX, pp. bt+i33.

It is statistically proved that infectim of the root hairs is not a
mere invasion of mechanically injured or broken root hairs. The
presence of t}le bacteria, even of strains belorging to foreign inocula_
tion-groups, causes a significant increase in th6 nimber of"curled and
bent hairs. The bacteria produce a secretion capable of modifvins
the wall, as evidenced by ihe abnormal curling oi the ,o"t-h"ir-ii;:
This_ -secretion is separable from the cells by"filtration, and is iot
specific for- the plants of the cross-inoculation group to which the
bacteria belong.

The bacteria in culture were unabh to attack ceuulose. D€ctin or
calcium pectate. Curled tips of root hairs, *hener infecte& oi noi
contain ihe same constituents as normal heirs. These 

"oritito"r,tlare cellulose,. "llcium pectate, and probably pectose, ard. a very
resistant hemicellulose.

The cell walls of the nodule contain cellulose, a hemicellulose,
calcium pectate in the mature parts, and pectose at least iu the
meristematic tip. Walls of the tip also give a protein reaction. There
qre nu1glor5 pits, perforating the secondary layers of the waUs, but
the middle lamellae appear to be continrjous. These pits are of
sufficient size to admit infection threads, and it is swsestLd that the
bacterial zoogloea crosses a cell wall by way oI the pi6i The infection
thread is surrounded by a definite sheath consistiirg of ce[ulose and
)remicellulose: calcium pectate is absent and the [resence of other
pectic materials has not been confirmed. The sheith is orobablv a
deposit of the individual plantrell.

xr-!'rr. JADwrcA ZTEMTEcKA.
Feflilitv applied to the
Joumal of Agricultural
797-81O.

" The Azotobacter T*t of Sail
Classical Fields at Rolhaisted."
Science, 1932, Vol. XXII, pp.

The kueaded plate lplaque moulie\ method of detectins deliciencv
i-n lime and available phosphate was apptied to ?9 soil sariples taken
from the classical Rothamsted arable piots.

The test corectly indicated whether phosphate had been aootied
in soils receiving little or no nitrogen riranrires- In soils receivinc
86 lb. or more mineral nitrogen per acre, the test usuallv showef,
little or no Azotobaclet growth, evcn in the presence of ohosphate
and calcium carbonate- Silica jelly counts showed that izolobader
cells were very much leduced in number in such soils. ln some cases
the test was modifie4 by inoculating the sample with a culture of
Azolobatlet and it then gave correcl indications a.s to phosphate
content.

In general, Antabaclel, when present, was found to develoo on
kneaded plates, if the soil contained at teast l0 mg. of water-soiirble
PrO. per kilogram of soil, but below this limit littli growth occurred..
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(6) Pnorozoe
xlvur. D. W.mo Curr-rn, L. M. Cnuup ero A. Drxox. " Sozr

Factors ltflrutcing the Distribulion of Cerla;ft Prctazoa it
Biologkd Filtos." Jornal of Animal Ecology, 1032,
Vol. I, pp. l4i}-151.

'Ihe purity of a medium, as measured by the amount of reducing
material present in the solution, and the food supply, are two of the
priacipal factors influencing the distribution of Protozoa il sewage
iilters. The protozoa considered occur tfuoughout a wide range of
pH values, but the optima for different species are different.

\4trere chemical compounds added to the solution affect the
protozoan popr.rlation adversely, it may be due either to the forma-
tion of deleterious oxidation products, or to the development of a
bacterial flora which is inimical to the protozoa.

(c) Brol.ocrcAl AcrrvrrrEs
xlrx. (a) A. G. NorurAx. " The Biological Deconlosition oJ Plarrt

Matzrials. VII- The rature oJ lhz resi.dual lwttticelhloses of
rofrcd. straw-" Biochemical Journal, 1032, Vol. XXVI,
pp. 573-577 .

The nature of the residual hemicelluloses of weU-rotted straw
has been investigated. Onty very small quantities were obtained,
and there was no indication of variation ir availability or the
accumulation of less available groupings. The resr.rlts indicate that
the distribution and arrangement of the hemic€lhdos€s in the cell-
wall are such that microbial attack is not hindered by the presence
of any resistant barrier. A water-soluble lnlysaccharide, probably
of microbial origin, was also prepared. It contained 3i| per cent
uronic acid anhytlride, and 66 per cent hexosan, and gave evidence
oI the presence of glucose units.

xLrx. (b) A. G. NoRMAN. " :fhe Biologkal Decorrr$os;lbn oI PLail
tutplerials. VIII. Th.e Avail'ability of thz Nitrogen of Fwryal
fttszes. " Annals of Applied Biology, 1933. Vol. XX, pp.
I4{i-164.

Fungal tissue was found to be as suitable a source of nitrogen as
arrmonium salts or nitrates lor the decomPosition of straw both by
mixed soil flora and by pure cultures of certain fimgi. Nitrificatior
in soils of a number of samples of fungus tissue was compared with
that oI artificial mixtues of equal CiN ratio built up from glucose,
cellulose and straw, each with added inorganic nitrogen. A clear
correlation was found between the C/N ratio of the ftmgal material
and the nitrogen nitrified. In all cases lungus tissue was at least as
readilv nitrilied as the artificial mixtures. No evidence was found
for the existence of a verv resistart and unnitrifiable residue from
fungus tissue.

r. S. H. JrNxINs. " Tlt Biologicatr Oid.ation ol Carbolrydrale
Solutiat s. IL The Oxidatio* of Su.uose in the Prcsetre of
Dillerc lttoryanic Nit/ogen Compouxds." Biochemical
Journal, 1933, Vol. XXVII, W.24*25i.

The elfect of different sources of nitrogen on the biological
oxidation of sucrose t-brough a percolating filter was studied. Under
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the conditions of filtration in these experiments there wa-s a con-
siderable disappearance of nitrogen from solutions having C,N ratios
of 8.4/l and 4.2/1, irrespective of ttre form in which the nitrogen was
supplied. Greatest disappeararce of nitrogen occurred with nitrite
and less with ammonia. The apparent losses when nitrogen was
supplied as nitrite and nitrate were most marked in that part of the
filter ir which carbohydrate oxidation was most active. these
apparent losses include the niho$n immobilised by the micro-
organisms of the film, and it was impossible to state how much of
this was due to losses of elementary nitrogen.

u. S. H. JENXINS. " Tlw Biological Oxidal m of Carbohybate
Soluti<ms. III. Niboge4 Phoslhorus aad Potassium
Ba.lances in Percoloting Fdlezs." Biochemical Joumal,
1933, Vol. XXVII, pp. 258-273.

By studying the decomposition of sucrose in percolating filters
iilled with glars, and so allowing the recovery of the synthesised
film, it was possible to draw up balance sheets lor the nitrogen,
phosphorus and potassium salts added. The recovery o{ the last two
elements was not quartitative, possibly owing to inadequate methods
of atralysis. In experiments containing sugar and ammonium salts,
giving a C/N ratio of 8.4/1, the balance sheets for nitrogen showed
that about 14 per cent. of that supplied was lost. With a ratio of
8.4/l a slight gain rvas recorded. \l'hen lilters were supplied with an
ammonium salt as the source of nitrogen neither nitrite nor nitrate
was detected il the efluents. When the source of nitrogen supplied
to the filters was organic neither ammonia nor oxidised compounds
of nitrogen were found. The observed losses, therefore, could not
have taken place through formation oI ammonia or the production
of nitrite or nitrate and subsequent denitrification. Liberation of
elementary nitrogen is probably carried out entirely vdthin the cells
of the organisms.

LII. S. H. JENKI\S- " Tfu Desigtt of Erperime al Percolaling
Fillazs. " Biochemical Journal, 1933, Vol. XXVII, pp.
240-24.

Percolating iilters of a new design have been constructed com-
posed of sectiorx which fit together so tlat.no air spaces occur
between individual sections. These have been made in wood built
from six octagonal units, ttre top and bottom edges of each being
bevelled at an angle of 6O". The medium was supported in each
section by meals oI a rustless steel tray. Similar filters have been
made with cylhdrical glass units joined togettrer by means of wide
bands of rubber. The medium was held in each section on a per-
forated aluminium plate cemented to the bottom of each cylinder.
Such filters may be operated as a whole or the changes taking place
at ary givell depth irvestigated by sampling.

LrII. J. trIEIKLEJoHx. " The Effect oJ Colpidloa cm Antmtnic
Productiott by So Badaia." .{rurals oI Applied Biology,
1932, Vol. XIX, pp. 58+608.

In two series of experiments using different media (peptone dis-
solved in soil extract in the iirst series, and a syrthetic medium
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containint alanine in the rcond), cultures containing the ciliate
protozoon Colpidiuz $ith t\ro species oI soil bacteria were compared
against control cu.ltures containing onlv the two species of bacieria.

On both media an appreciable reduction irr bacterial numbers, as
compared with the numbers ilt the control cultures, was observed in
Lhe Colfidium cultures. but in spite of this reduction, the Colf,id.ium
cultures produced more ammonia from peptone than the controls,
and nearly the same amoult of ammonia and carbon dioxide from
alanine as the controls.

In both series of experiments an inverse linear relation was found
to exist betu'een total bacterial numbers and the amoult oI ammonia
or carbon dioxide produced per 1,00O mitlion bacteria (efficiency).

In the second series of experiments, the regression coefrcients of
efficiency on average bacterial numbers are significantly different in
the Coll>idium and the control cultures.

It follows ttrat the presetce oI CoQidiuzr has a stimula.ting eflect
on ammonia production, which is not due solely to the reduction of
bacterial numbers to ar optimum value, and it is suggested that in
the cultures in which Col pidia are present, the bacteria are kept in a
state of physiological youth for a longer period than the normal.

Lrv. D. WARD Curlrn axn L. M. CRUMr. " Some Asfec* of thc
Phl,siohg of Cerlain Nibite-Fo/t ting Bacteria." A,JIrrab
of Applied Biology, 1933, Vol. XX, pp. 291-206.

One hundred and four species of bacteria which produce small
quantities of nitrite from ammonium sulphate have been isolated
from filters receiving v'aste water from a beet sugar factory and these
bacteria do not differ in their behaviour on carbohvdrates Irom non-
nitriff ing bacteria obtained from the same source.

Ammonium lactate is more readily oxidised than is ammcnium
carbonate, phosphate, sulphate or acetate, and in the majority of
cases nitrite itself can also be utilised bv these bacteria in the course
of groMh-

There is positive correlation between increase irt bacteria numbers
and the percentage nitrite in a culture duriag the initial growth period
and there is evidence that nitrite may disappear slowly lrom acid
solutions without the intervention of bacteria, though this is not
invariably the case.

rv. N. W. BAIRITT. " The Nihification Process ir Soils and
Biological Filters." Annds of Applied Biology, 1933,
Vol. XX, pp. 165-184.

Nitrifying cultures in mineral salt solutions were obtained Irom
laboratory percolating Iilters and resembled similar cultures obtained
from soils in their ability to grow on silica gel plates and in showing a.

low thermal death point. The addition of organic matter depressed
the rate oI nitrilication in comparison with the rate of nitrification
in the presence of mineral carbonates. The addition of a solution of
carbonic acid also depressed nitrification, and it is inferred that the
supposed toxic effect of orgalic matter is not a direct one, but due
to the liberation of excessive amounts of COr.

The optimum pH for nitrification is between 6.7 and 8.0. It
ceases at pH 9.2 and 5.5, at which point the free acid is spontaneously
oxidised to nitric acid without the aid of a specific organism.
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Al increase in nitrifyiDg power of soil after pessage through
earthworms is recorded and accounted for bythe digestion of organic
matter and addition of CaCO" from the subsoil.

l-t is sritgested tbat the evidence of many workers points to a
possible autotrophic phase in the life cycle of helerotrophiCorganisms.

THE PLANT IN DISEASE: CONTROL OF DISEASE
(Departments of Entomology, Insecticides and Fungicides, and

Plant Pathology)
(a) INSEcrs AND THErR CoNrRoL

rvr. H. F. BAINES. " Srrdirs oJ Fluctualiotts in lrc*t Popula-
tions. I. Tk Inlestariot ol boadbdk Wh t by the Whoot
Blossom Midgei (Cednohyiaazy." Journal 

"of Animal
Ecology, 1932, Vol. I, pp. 12-31.

_- Fluctuations of insect populations are being studied in three
directions : (I) the intensity of attack by the larvae ; (2) the degree
of parasitism ; and (3) the dates of emergerce and number of broods.
Study of the two wheat blossom midges ieveals considerable fluctua-
tions ir irtensity of attack aDd the eitent to which they are parasit-
ised by- other insects. Extensive new information iegarding the
bionomics of these two midges, C. tl;tici arrd. S. mosellata-, is giv:*.

Lvrr. H. F. B^INEs. " A Sludt, ol the Segmctlatiot oJ tfu Admtac
t1t G( Midges." eroceiaiirgs of-the Zoologi'cal Society of
London, 1932, pp. 323-$a.

From a study of over 14,300 individuals o{ fourteen species of
economic importance. it is shown that, in some species and genera,
food affects the size of the adult miGes onty; in oihers it affe;ts the
size of adult mifues aad, in addition, the number of anterural seg-
ments. A formula is given for the frequency and range in the number
of antennal segments.

LvIII. H. F. Benxrs. " Ol th4 GaA Midges Injwious tn the
@fliylion of llillows. I. Thc Ba, 

-Wiltob Ga w;age
(Rhabdopha6a terminalis Il.La.)" Annals of Applied
Biology, 1932, Yol. XIX, pp. 21*252.

The bionomics of the bat willow gall mifue, which does serious
damagr to certain willows grown for basket-making and the cricket
bat willow gro*n for sets, are described. The mide exhibits a dis-
tinct host-pla.nt preference, choosilg the bat wil-low (5. coendeal
when possible. But it also breeds readily on a golden willow (S. clDi
vaL !r;kAina). It will not attack Blaak t]y'lai (5. triandraj, Long
SVin (5. uimhulis) and Dicky Meadow (S. furpirea).

LIx. MARGoT E. METcALFE. " Daslneura leguminicola
(Linl.\, the Claaer Seed ltlidge." Annals oI Applied Biology,
1933, Vol. XX, pp. r8e204.

An attempt was made, alter studving the biology of this midRe,
to find resistant or immune varieties of red clover.- It is suggesied
that clovers grown for s€ed production should be in the greenlead
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either before or after the time of maximum emergence oI the midges.
The dates for cutting the first crop as a means of ensuring a clean
second crop are discussed.

Lx. Il{ARGor E. Mnrcernr. " Some Cecidomyidae Attschitg the
Seed. of Dacty\s glomerata L. ard Loklurlr perenne L."

Annals of Applied Biology, 193{1, Vol. XX, pp. 327-34f.
Three species, two of which were new to science, have been found

on these grasses in the Park Grass plots. Unsuccessful eflorts were
made to compel the midges to attack other grass€s. Their biologies
are described.

rxr. Maacor E. METCALFE. " The Morpholog atd Arulony oJ
thc Larva o/ Dasyneura leguminicola Lint. (Di!teta)."
Proceedi:rgs of the Zoological Society of London, 1933,
pp. lr9-I30.

The title of this paper is self-explanatory.

Lxu. MArcoT E. METCALFE. " Notcs on thc Stru{ture atd Dalchf
me of tlu FmuJc Genital System in Dasyneura tegumi-
nicolz Littt. (Cecidomyidae, Dipteru\." Quarterly Journal
oI Microscopical Science, 1933, Vol. LXXVI, pp. 8S105.

Genitalia of an appendicular nature are absent, the tubular
aMominal segments being modified to form a tubular retractile
oyipositor. Apart from the ovaries and a portion oI the pated
oviducts, the efferent system is unpaired and ectodermal in structure.
The gonopore is posterior to the nhth stemite and is derived from
the primitive spermathecal invagination as in the Coleoptera.

Lxtu- H. C. F. NEwroN. " Oz Atomaria llr:,earis Ste?hels
(Coleoptera, CryPlophogidae) aad. ils Lanal Stages. " Arurals

of .{pplied Biology, 1932, Vol. XIX, pp. 87-97.

A brief survey is made oI the habits aad life history of Alomaria
liwaris Steph., the Pigmy l{angold Beetle, a pest of sugar beet and
mangoltls. The egg and larval stages are described for the first time.

Lxrv. F. TATTERSFTELD AxD C. T. GIMTNGHAU. " The Ircecticidal
Proferlies of Tepbrda masropada Han. and, othcr Tropbal
Pkrfs." Annals of Applied Biology, 1932, Vol. XIX,
W.251-262.

Preliminary data are reported on the iruecticidal properties of
three tropical Iish poison plalts (Tepbosia maoopod,a Harv.,
Multdqlza snlarosa Benth. ar\d. N eolautancrria (Rhyeln$a\ Jitifolia
C. A. Sm.).

A list is given of ottrer plarts (most of them llrrown to b€ lish
poisons) from many different courtries, which have been tested but
appear to have little or no toxicity to Aphis rumkis L-

Extracts of the stems of black Haiari (Lotchocarpus sp.l arc
shown to be toxic as contact insecticides to young larvae of two
slrcies of moths. Older iarv-ae are much more resista.nt.

All the plants so lar tested which are toxic to both fish and to
irsects are members of the natural order Leguminosae.
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Lxv. F. TATTERSFTELD. " Thz Loss of Toxicity of Pyret*rum
Dusls ott Exposure to Air and lfufu." Joumal ol Agri-
cultural Science, 1932, Vol. XXII, pp.396-4f7.

Pgethrum powders and dusts, prepared by grinding or by the
il&orpontion of extracts of pyrethrum flowers upon absorbent
earttrs, such as talc and kieselguhr, lose their insecticidal activity
on exposure to light and air. The loss is more rapid in the case of
artificiaUy-prepared dusts than with gror:nd flower-heads.

Boti light and air play an important part in the process of
inactivation, as samples of kieselguhr-pyrethrum and talc-pyretlrum
dusts stored in closed vessels in the dark or exposed to air in the
tlark are relatively stable; also samples exposed to light in a.E'

atmosphere of carbon dioxide, nitrogen or ln aarlo lose little of their
toxicity under the same conditions of illumination ; samples exposed
in orygen, however, rapidly lose their activity.

Both wet atrd dry oxygen were effective in destroying the
activity of the dusts, but apparently at different rates, and the
qrye of reaction may be different in the two cases.

The incorporation of anti-oxidants with talc-pyrethrum and
kieselgulr-pyrethrum dusts retards loss of activity due to exposure
to light ard air.

Such compormds as pyrocatechol, resorcinol, hydroquinone,
pl,rogallol con-fer a large measure of protection against loss of toxicity.
Phenol and phloroglucinol were not effective.

Tarmic acid exerted a considerable measure of protection.
The protection was greater in the case of artificially-prepare<l

dusts than witl ground ppethrum flowers.
There is no conclusive evidence that anti-oxidants, naturally

occuring in pyrethrum, play any great part in stabilising the pyre-
tlrins agaiast iractivation. The greater part oI tie protection
lrould appear to be due to particle size or to cellular inclusion.

(D) Becrrnrer DrsEAsEs

Lxu. R. H. Sroucnrox. " The MoQlnhgjt ard Cytobgy of
Bacterium malvacearum, E.F-s., Pot II. Reqoductiol
ad, Cell-Fusion." Proceedings of the Royal Society B,
1932, Vol. CX'l, pp. 4$-52.

New morphological forms have been observed n Badaiutn
maloateatum. The production of coccoid bodies, their liberation and
subsequent develop,ment to form apparently normal rods are de-
scribed, as well as the formation of densely spherical bodies, which
apparently arise from the fusion of two cells and are liberated by the
degeneration of the parent cells.

rxvrr. R. H. SroucHToN. " The lrtluarce oJ Emtironmenlatr
Coaditions on tha Det)eli?nant of the Aqular Leaf Slot
Discase of Cotlon. I l' . Thc Inflaarc oJ Atmospheic
Humidity on l*Jrtkm." Aanals of Applied Biology. 1932.
Vol. XIX, pp. 37G378.

It was found in control chambers that high humidities favour the
development of the disease. Maximum infection occurred at 85 per
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cent., and diminished rapidly at humidities below this figure. The
relation of these results io the experiments on the influe"nce of air
te^irlperylure is discussed; and it is concluded that the importance
of humidity is mainly pllsical in natue, by alfecting thd time of
?ersistence of the infection droplets.

(c) YrRUs Drseesrs

I.X!'IIL 
_ J. C-rrn*'rrr. " Tha Physiolagy of Virus Diseases in

Pla s. III. Awuba or tdlou - 
Mosaic oJ Tornato it

\icotiana glutinosa ard other iosrs." Annais of Applied
Biology, 1932, Vol. XIX, pp. l4rt-152.

The symptoms induced by aucuba or yellow mosaic of tomato in
certain other members of the Solanaceae (notabty N. gl*iwsa atd
D. slramoniuml differ markedlv from tlrose ill tomito. Neitber
formation of irtracettuLar inclusions nor svstemic infection occurs in
thos€ plants. ln N. plulitosa the svrnoioms aooear onlv on the
rubbed.leaves or portiors of a leaf ;nd'little miritipticatiirn of the
virus takes place. ln D- strarfloni\m, although no m-r,saic symptoms
appear on the host, the virus travels throulh the tissues- and can
infect susceptible trafts. The use of N . glutitisa as a ready meats ol
detgnstr-ating tle plgsence of a virus aEent in a juicri has teen
confirmed and simplified.

-- It is possible to inject the intracellular spaces of the leaf of
N. gl*inosa with virus'juice wit-hout rupturin! the cells, in which
case no s1.mptoms oI the disease develop. The virus apparently is
uable to enter unbroken cells.

LxIx. D. MACCLEMENT AND -I. Hrr.oBnsos Smrrx - " Fillralion ol
Pl.ant Viruses-" Nature, 1932, Vol. lB0, p. l2g.

By the use of sraded collodion membranes it was shown that
plant viruses varv in size, as iud6ed by tleir ability to pass membranes
of known porosiiy. Tohacco ri'osaii and ye[ori moiaic have a size
ol 15 pp, aucuba mosaic of tomato 40i50 ip,, a virus of Hyoscyamus
16O s.p. With these membranes it is possible to separate iwo viruses
which occur together in nature.

Lxx. MARToN A. Haurrrox, " Ot Three Ncu Vbus D)iseases ol
Hyoscyamus niger." Annals of Applied Biology, 193i,
Vol. XIX, pp. 55G567.

The source and general characters of three virus diseases occurring
lq]ura y i Hyoscyamus are described under the names of Hy. II.
III_and IV. They have a host ratge of various solanaceous plants,
so far excluding potato. Hy. II and III are not filterable through a
Pasteur-Chamberland filterof LB grade, and are transmitted to-and
from all hosts except tomato bv the peach aphid, Myzus fersicae.
They survive for a'relatively stiort pehod in;hrifieA juici:. Thel'
have many points in common with, and are probablv related to the
potato viruses X artd \'. Hy. IV is filterable through an LB candle
artd no insect vector has veibeen forurd for it.
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TECHNICAL AND OTHER PAPERS
GENERAL

r.xxr. E. J. RussELL. " 1fu Rwal Sclpol it lhe Mdent World."
(Paper presented to ttre meeting oI Rural School Teachers
at the Folkestone Conference of the National Union of
Teachers, 1932.)

rxxrr. E. J. Russrrr. " Sinee Glberr White-Two Cittturies oJ
Charge." T\e Gillrcrt White Fellowship, I.ondon, PampNet
No. 7, 1932.

txxrlt. R. K. SCEoFTELD. " Colkid. Clemistry. Par, III. Colloid
Chcmistry oJ Clays." Annual Reporls of the Chemical
Society for l93l (issued f932), Vol. XXVIII, pp. :15r-366.

rxxw. R. K. ScnorrBro and E. K. Rj!,n,.L. " Ott Gbbs'
Arkorltin Egaarion lq the Car,e of Bbury Mixtures."
Philosophical Magazine, 1932, Vol. XIII, pp. 80G8O9.

rxxv. W. E. BRENCITLEY. " OPe rys Jor Womat ht ScieNilb
Research." !!'omen's Employment, 1933, Vol. XXXIII,
99. 75-16.

Lxxvt. HucE NIcoL. " Agricttltwal Suoces of Meclu*icatr
Inlormafior" Transactions of the Newcomen Society,
1932. Vol. X, pp. llFlrg.

rxxvtr. HucE Nrcor. " Railuays and AgricuJture." Rallway
Gazette, Oct. l4th, 1932, pp.458-460.

r.xxvlrr. Hucs NtcoL. " Ileot Absorptiott q?ul Essenl;al O;Is."
Pertumery and Essential OiI Record, 1932, Vol. XXUI,
pp. 312-314.

CROPS, SOILS AND FERTILISERS

rxxrx. E. J. Russtrr. " Snils aad Marures." The Farmer's
Guide to Agricultural Research in 1931. Royal furicultural
Society oI England, 1032, pp. 15&204.

rxxx. H. G. MILLER. " The Rdatioe Productioity oJ Scottish,
Ettglish and Daaish Agrieultural Latd." Scottish Joumal o{
Agriculture, 1933, Vol. XVI, pp. U2-184.

rxxxl. H. G. Mrr.r-rn. " The Futtha Datelopmatt of Agricdtural
Pracli+e-" Scottish Journal of Agriculture, 1032, Vol. XV,
pp. l@167.

:rxxxrr. H. V. GARNER. " Sbaut atd Crop Resid,ues as Orgattic
Mantres." Journal of the Ministry of Agriculture, 1932.
Vol. XXXIX, pp. 827-833.

rxxxur. H. G. THoRNToi{ AND HucH NIcoL. " Sr{ggesriot s ,o
Ploslectiae Groucrs of l-uceruc." Journal of the Ministry o{
Agriculture, 1932, Yol. XXXIX, pp. 46-52.
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txxxry. H, G. Tsonr,rTox. " I-uccrlc itt Eisland atd Walts.',
Joumal of tle Ministry of Agricultue, lUB2, Vol. XXXIX,
pp. 42O-428.

rxxxv. W. E. BnENcHLEy AND K. WARTNGToN. ,. Falladns for
Wqn fupfqsior." Journal of the Ministry of furicrnfirie,
1933, Vol. XL, pp. 32-4I.

Lxxxu. E. M. Ciowrurn. " Sails aul Fcrlilisers-" Reports of
tl19 Progress of Applied Chemistry, l93l, Vol. XVf, pp.
479-5t5.

Lxxxvrr. H. L. RrcEARDsoN, ,' Wotk on Soil Scinte at Rotham-
skn Exlerime al SbfiaL" (ln Enelish and Russian)_
Pedologi, 1942, Vol. XXyII, pb. r03-l- .

Lxxxvur. R. K. ScHoFTELD AND G. W. Scorr Bran. ,. TirPa imeter, a Machiw Jot Measurittp thz Slparhe Sberrpth
ol Pl,anic Bodfes." Triuactions oithe Cenmi; SocieTv,
1932, Vol. XXXI, pp. 29-82.

Dqxrx. G. W. Scom BLArR AND R. K. Scnormo. ,, Iia
Pa.chiflater a.s on lrsrlufienl for Testittl Mdatials- Dith
Special Rcleruee to Cl4ts, Sails, atd Fliws." .foumal of
Rheology, 1932, Vol. III, pp. Bl8-825.

xc. R. K. Scnoprero eno G. W. Scorr Brern. ,, The Rottgfistcd
Pqch;md./." Journal of the Society of Chemicat Industrv.
1932, Vol. LI, pp. 2{,G2ffi.

xcr. G. W. Scorr Bren. " Colsistcttcy Constarrts ol tlu Sail
uith Special RcIercrcc ta Fidn O?Aa$orrs." frinsactions
of the Sixth Commission of the Iqtirnational Societv of Soil
Science, 1932, Yol. A, pp. 24GZ5Z.

An examiDation of various mea-surements of the coDsistencv of
soil in ttre laboratory and tleir application to the studv ot ii"fi
operations. The general point was- brought out that c6nsistencv
measurements need more exact definition,-in particular wittr reeari
to tle extent to which the natural structure o'f the soil is d;d8f;
during laboratory manipulation.

xcrr. R. K. ScuoFrero. " Nok on tlu Uscfubtcss of Buffer
C_aloity itt Sail Examinarion-,, frar"a"iion U ih"-Siii
Lommission of the hternational Society of Soil Science,
l93i|, Vol. B, pp. 80-84.

xcrrr. H. Jervrnr. " E4gliscie Drdngraberrfltuge.', Der Kultur_
techniker, 1932.

BIOLOGICAI
xcrv. A. G. Nonxrx. " The Natural Detonbosititw of planr

Malaials: A Revict )." Science progiess, lggi, Vol.XXIIII, pp. 47G485.

xcv. E. H. RrcHA_R.Ds AND D. W. Curun. ,, Thc pwitieatiott of
llaste Walos lront Bect Sugar Factorks." Water"pollutid
Research Technical Paper No. B, IOBB.
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xcu. H. F. BARNES. ' A Nao Salrolhytio. Gall Mifuc. Asnaota
turcifer s1. n., ol Olhes."' BoU6tino det fdUorat<irio'ai
Zoologia gexrerale ed agraria del R. Istituto superiore
agrario di Portici, 1932, Vol. XXW, pp. El-58.

xcvrr. H. F. Benrms. " Notes ot Cecid.omyidae." Antrals a.ad

!45ry.i"" of Natural History, r$2, Sir. 10, Vol. IX, pp.
{15484.

xcv:ll. H. F. Be.nxrs. " Peiodic Flarctualiotts i* the Prcoalenc
gIU YA4 Bhssom Midgx." Joumat of Animal Frology,
1932, Vol. I, pp. I9r-2.

xcrx. H. F. BARNES. " Tk LiJc Eistory oJ tl* puss Moth.',
School Nature Study, 1932; Vol. XXrr'Ii, pp. Z4?8.

c. H. F. BARNES. " Reced Ahn*es-Eatmtologr." Science
Progress, 1932, Yol. XXVI, pp. 4D,1?2.

cr. H. F. BARNES. " Rccanl A&)afrcs-Entafiolas\'." Science
Progress, 1933, Vol. XXVII, pp. 6Y72.

crl. D. M. T. MoRLAND. " The Foln Brcoil Conlrowrsv-" Yet-
book of ttre Kent Beekeepers' Association, 1532,'r4,.?*.?i.

BOOKS PUBLISHED SINCE T$T
E. J. Russerr. " Soil Coditi{rrLs ond Pl4nl Groulh " (6th

Edition). With 636 pages, and i.llustrations. 1932. Irng-
mans Green & Co., Ltd., London. 2ls. net.

E. J. Russrrr. " Thc Fatm anil the Nafiot" f93il. With 24O
pages, and illustrations with grapbs. George Allen &
Unwin, Ltd., Museum Street, I-oudon. 7s. 6d.

E. J. RussELL. " At ificial Fcttiliscrs itt Modent Agriadture "
(2nd Edition), 193:!. Midstry of Agriculture & Fisheries.
BuIl. No. 28, H.M. Stationery Office. 3s. (Bound in Cloth
Boards,4s.).
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WOBURN EXPERTMENTAL FARM
REPORT FOR I93L.32

BY DR. J. A. Vorrcxrn, C.I.E., M.A-

A favourable period was experienced for the sowing of whter
com and the weather remained mild and open and without much
rain through the early part of the winter. Thrcuthout February ard
March cold east xinds with night frosts checked the winter crops
arld made the period of sowing spring crops unfavounble. Grcwth
was slow in April, but impror-ed in May.

An abundant yield of hay was obtained and the sowing conditions
for root crops were good. Com crolx made fair progress during June
and July, arld were reaped early in August.

The rainfall for the harvest ,'ear was 25.51 inches, as against
29.08 inches in 1930-31.

CONTINUOUS GROWING OF WHEAT AND BARLEY.
STACKYARD FIELD, 56TH YEAR

(No marure shce 1926)

Whpar.-" Red Standard " wheat, dressed with " Corvusine, "
was drilled on October l5th, l93l and, watchirg being adequately
provided, little damage was experienced from pheasa.nts, though
starlfugs were frequently troublesome. The wheat came up well, and
showed a fair plart even on the very " acid " plots 2, 5 and 8; but

METEOROLOGICAL RECORDS.

RainIatt.

Bright
SUD-

shioe.

Tcn?cratlr. (Mcat).

TotaI
Fall.

No. of
Rainy
Days

llax. Itin.
I It.
itr

Groutrd.
G.ass
MiD.

193r-
Oct.
Nov.
Dec.
1932-
Jad.
Feb.
Mat.
April .
May
June
Julv
Au8.
Sept. .
Oct.
Nov.
Dec.

Ins.
0.64
2.61
0.88

1.44
o.23
t.79

4.92
0.67
3.80
4.31
2.01
3.43
1.22
0.48

No.
5

l7
t2

l6
I

l3

2l
6

l5
ll
t9
22
l4

0

Hours.
100.9
59.8
34.6

42.5
49.5

123.0
Il7.t
106.0
177.5
1t6.4
17r.9
109.0
98.4
43.2
49.6

'F.
55.2

45.4

47.8
4!.4
48.0
51.2
57.9
66.4
68.5

63.4
51.2
44.2
46.5

"F.
37.8
40.0
35.9

36.6
30.1
30.4
37.4
43.0
44.1
63.4
53.9
46.9
40.7
38,0
36,4

'F.
49.3
45.1
41.5

4l.s
38.1
39.5

.44.1

61.8
64.4
65.6
57.5
48.8
43.7
40.5

"F,
35.5
35.5
33.2

26.4

34.6
11.2
41.6
50.7
5t.3
u.5
t7.1
t4.7
31.6

Total or
mea! oI
1932 . . 26.51 l7{i 1204 I 55.4 41.0 49.9 38.0
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the limed portions were better, though lime had in no case been out
o-n since -10t8. The best leld was giien on plot Ilb, whicn receiiea
larmyard manure up to 1926. Owing to the initial weediness and
favourable conditions for weed growih, the croDs on marv Dlots
were seriously affected. Malveed was thick o.,ei aU the oiofs. a_,
also was a newcomer, Hobrs mallis. Twitch and coltsfoot were
3by"dTt, -as nas vetchling on tle nitrate of soda plots. Never
before in the 56 years' experience have the plots been so weedv.
The crop results are given in Table I.

Table I.-CONTINUOUS GROWING OF WHEAT. 1932-
Stackyard Fleld- Produce per acr.e.

Yanues Applied AuulUy ro t926
(b€for. th. iro rcas Fallos 1s26.?81.

For amoutrls @ Re6rt 1927.23
:\o YaDksitr 1929, t93b,193r or 1912.

Totel
Ctafi,

I

3b
.t

6
7

ltb

Utrb.lutd -.
Sulpbete of Amonia
As r., ritb 5 cer, Li6c, lu, t905.EE t d t909_

19llr, l9ll .. : _ .. . -
As 2a, sitb 2 to.! Li@, De.., 189?
At 2b, with I t@3 Lih.. EEat d lao-- 1906i-ilmt ol Soda-6oIb. jreiDoEia -
NitEte of Soda -16 lb. AEmooi.
Miftrd Ua!@3 (SuFrph6ph.tt ud Sutpb.r€
ol votasb)

Mi!.r.1 M.DE5 ard SulDbat ol Abmoni,
As 6a, with I lob Li&, Ja!., r9o5
Mi&nl Minre ritt NirEtt oI Sodr _ -
UD@ur.d . .
Min.ral M.DUESand. iD.lt mrte v.s. Sulohrte

As 6., ritt 10 cst. Lim.. Jd,. lto'. lte.t d
Jan., lslS ..

nlioeral M.D@s ud SulDbare of Almoria
(omirLd i! .ltemta rlsi ..

As 8b, witb 10 (wt. Lim., Je,, 1005. EEt d
lan., l9l8 ..

vin.r.l yaru6 .od. iE ait .t i!c. Niir.t
of S.da ..' .

MiDeral M..Es and NitBte of Sod. (onritted
itr dkmt vqEl

SuFrphGphat€ ald NitBt ol Sod. ..
Rap€ Dust ..
Sulphate of Potash dd NitErc ol SodaF.myaldll&ur!.. ..

a
5.3
c.8
6.6
,1,9
1.2

5.E
7.6
8,1
7-7
t.E

1.4

7.O

6.6

7.tr
9.0
6.6
9,9

t2.3

,.r,

,.70
t-!l
316
,.66

r,tl
3.9E
a.3t
3.ro
r.EE

2.24

r.01

3_t8

1.7,
1,68
3.3E
6.17
G.92

66.0

6,,.0
66_0
t?.0
57.0
66,0

tt.5
t7.0
59,0
66.t
5.1.5

56.0

57.0

66.0
56.t
6l.o
67.5
55.0

10.93
5.61

8.60
0.61
9.07
9,rt

rt.r3
16.0r
12.16
13.01
9.60

2.1'

9.1,

,a-r8

10.E0

14.65

16.46
1r.18
s.0a

l!.4t

Noticeably better crops than last year were given on plots I
(unmanured),4 (mineral manures), aid llb (fa;nvard manure).
In contrast to last year no yield was obtained on the plots previorrslv
treated with sulphate of ammonia without lime, 2a, 

'8a, 
arid ub.

Barky.-Seed., treated with " Corr.r:she," was drilled on March
!0!! as in 1931, two varieties, " Plumage " and ,. Archer,,, were
tkilled in altemate strips.

On 8, 9, loa aJrd lla, manurial treatment was renewed. minerals
and sulphate of ammonia on 8, milerals atrd nitrate of soda on g,
superphosphate and nitrate oI soda on l0a, and sulphate oI potash
and-nitrate of soda on lla. The quantities supplied were as given in
the Table on page gG of the l93l Repon, exce'pi that on IOa;nd lla
the^ aylount of ammonium sulphate rvas reduced to the equivalent
of 25 Ib. of ammonia per acre.

. As t}te season went on, spurry showed thickly on most of the
plots, and,later, otler weeds became prominent as ivith the adioinine
\a heat ; maf,!r'eed, however, was not in such abundance. On tLe acii
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plots 2a and 5a, sorel to a great extent had replaced spurrv, thoushlt was not to be seen on the [med plots
The barley began to look yellow and un-healthy, with verv shortstraw. There was little difference between i,plumagel, 

and
1ttcrer-

- lhe qop was cut with the scythe-August t5th to 23rd-and
threshed in the field September Otl to tgthl

The results are given in Table IL
The harvest results were the lowest recorded since the cessation

(after 1926) of manurial applications. Since the barley erew;[ it
first. tbe chief adverse factor wa.s, no doubt, the preval-en-ce of weeG,
especiall_y sprrrry, chickweed and .,tgzoslis. On the urr_
manured (1932) plots the produc€ was in no case above 4 bushels
per acre, that of the continuously unmanured plot beins onlv 0_7
bushels per acre ; farmyard rna-oure (last applied l'926) eave"cons-ider_
ably the highest return, zzz. 9.3 bushels peiaire (l lb).' -The verv acid
plots,2a, 5a, 8a a.nd 8b,gaveno yield wiatever, but wherever linie had
been- previously given some produce was obtained. Lime, however,
in addition to mineral manures alone, Droved no benefit (4a- 4b) .

rape-dust also gave a very small yield. I'n the ca-se of the ila;;hid
received manurial dressings ia 1932, plots 8 and g show;d bv their
feltls, amounting to 15.2 bushels per acre on plot gaa anh 2.1.2
bushels per acre on plot gb, that the-tand wa-s caible of resoondins
to a stimulus. The low vields of l0a and I la have'not been aciouniei
for.

The lelds from the plots which received nitrate of soda uD to lg2ti
and nothing shce were superior to those from plots receivins sul-
phate of ammonia up to l9i6 and, likewise, nothing since that"date.

- " Archer " gave a greater leld than " Plumage," whether the
plot was actually manured in 1932 or had receiived no manure
since 1926.

ROTATION EXPERIMENTS

TnE UNEXEAUSTED MAxrrRrAL VALuE oF Cex.s eNo Conx (Srecx-
YARD FIELD)

Serr'es C. The Alsike preseuted a good appearance until toward,
the end of Jaruary, 1932, when it became very weedy. A month
later there was very little clover risible on eitlier half. .A,bout the
middle oI March, a striking recovery set in and when cut for seed in
July, the alsike yielded a. crop far better than at once time seemed
possible. The growth was patchy, but ttrere were less weeds on the
cJm-f9d !af. The weights of clover (AJsil<e) hay per acre were :
Corn-fed Plot, 15.2 c$t. ; Cake-fed Plot, 10.2 cwt.

Series D. Alter ploughing up the red clover, alsike and tares of
1931, " Red Standard " wbeat, at the rate of 12 pecks per acre, was
drilled on October l6th. The wheat grew wetl thr:oughout, giving an
excelJent crop for this light land. It was cut on August l6th. The
results are given in Table III.
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Table III. WHEAT Ar.TER CLOVER.
Produce per acre.

PIot.

Head, Corn. Tail Coln.
Strao,

Chaff, etc.

Bushels.
Weight per

Bushel
lb.

tb.

l. Com-Ied
2. Cake {ed

18 6
18.5

63.2
63.2

t3
22

r6 3
20.5

The yield differences between the two plots were, as usual, small
in comparison with the amounts of nitrogen supplied to the plots
when the root crop was fed off in 1929 (com plot, .6 lbs. per acre ;
cake plot, 56.5 lbs. per acre of nitrogeo).

GREEN CROP AND GREEN MANURING
EXPERIMENTS

(a) Sta*yard. Field.-Seies A
Upper kaJf. 1932. Green C/ors. Tares were drilled on April llth,

mustard on May loth-the usual mineral manues (superphosphate
3 c*'t., and sulphate of potash I crt. per acre) being given previously.
Fair crops were obtained, and these were successively fed off witl
sheep receiving for each crop l' cwt. per acre mixed linseed and
uldecorticated cotton cake. Second crops of tares and mustard
were sown which grew slowly and gave small yielcls. They were in
tum fed off with cake as before. The two feedings of cake provided
ar additiotral 15.92 lbs. of nitrogen per acre. After this the land
was ploughed ald prepared foltii/heat. Samples of the green crops
were analysed (Table IV).

TABLE IV._GREEN MANURING EXPERIMENT,
STACKYARD FIELD.

(Upper Ha[, 1932).

Louer half, 1932. Wheat after Greer crops fed. off $r sheep.
" Red Startdard " wheat, at the rate of 12 pecks per acre, was

drilted on October 23rd. The wheat was drilled closelv in 7-inch
rows instead o[ the usual g inch, but this did not have thi hoped-Ior
efiect o{ keeping the v/eeds in check. The principal weeds were
twitch, veronica, shepherd's purse, may'weed, and chickweed; they

First CroP. Second, Crol. Tora.

Ib, lb. lb. lb.

D.y

lb. 1b. lb,

Dry

Mustard
unlimed

Mustard
limed . .

Tares
unlimed

Tares
Umed ..

3400

2020

8r50

8560

690

1659

1669

192

2.06

3.00

t3.2

45.t

50.1

r440

ll40

460

460

2{9

235

96

93

3.71

2.75

2.94

2.98

9.3

6.5

2.8

2.8

4840

3160

87r0

9020

939

6lI

1755

1762

22.5

r4.l

47.5

52.9

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 102

99

were more plentiful on the tares portion than on the mustard one.
fr.S fl""t of whea.t was never stroirg and was always inlerior to the
adjoining permarent wheat. But in the warmer iveather of Mav
there wi ^not 

the sudden failure and *itU".i"S 
"p 

,ni"l fr.a U"#
noticed generally il earlier years. In appearanie ihere was nothins
t9 choos6 betwein the t*o portiors. liJ oop *^s c"i arg*t l6th:
The results are given in Ta6le V.
Table V.-WHEAT AI'TER GREEN CROPS, FED OfF By SIIEEP.

These results are even lower than those of lg3l, the first year ill
which the falling away of the crops in May had not been experienced.

(b) La*some Piece. Greet uops ploughed, in.
Green crops of mustard and tares were sown in 1932- Tares were

drilled on April 8th and mustard three weeks later. The green crops
were ploughed in and second crops drilled in July, tbese in turn being
ploughed ir. Table VI gives the weights of green and dry matter and
nitrogen supplied ir each crop.

Table VI.-GREEN MANITRING E)iPERIMENT, 1932.

It will be observed that a considerable amount of nitrogen was
supplied on the control plot by weeds. Wheat was sown, folJowing
the ploughing-in of the second green crops.

Produce per acre.

Plot.

Heail Co/ft. Tail Con.
Sttau,

Chaff, etc.

No. oI
Bushels.

Weight per
Bushel Ib. lb.

l. A{ter Tares fed off
(udimed )

2. AAer Tares le,i o{f
(limed)

3. After Mustard {ed
oJI (unlimed) ..

4. AJter Mustard led
ofi (Iimed)

6.0

4.2

9.0

5.7

58.0

57.0

59.0

58.5

16

54

l0

6

9.8

14.5

It.r
8.0

Lansome Piece.

First Cro?- Second. Oop. Tolal.

lb.

I

lrb tb. lb.

Dry

l1r lb. lb,

Drv

lb.

l. Mustard
old series

2. Tares
old series

3. Mustard

4. Tares

5. Conlxol

2240

2700

2440

2150

2500

352

386

389

4t0

2_20

2.t\

2.41

2.A5

2.29

7.7

10.7

9.3

10,3

9.4

2980

5380

2A20

3000

560

452

s33

4t8

630

105

2.83

2.98

3.r3

3.05

2.86

r3.9

27.a

t3.2

19.2

3.0

5220

8080

5240

5150

3060

u4
1438

804

l0ts

6t5

21.6

38.5

22.5

30.5

12.4
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LUCERNE INOCULATION, LANSOME FIELD, 1932

Inoculated and uninoculated seed were sown in strips on April
2lst, with a small proportion of mustard seed for -the pwpose oI a
cover croD. The luierne grew well, and a fust cutting was talen on

Aueust l'6th. The average yield of hay was just over 13 c*t' per

,"ri- No sigrrificant effecl of inoculation was observed' in contrast
to the resulis obtained in 192?-29, when a 23 per cent. iacrease was

secured. The experiment is behg continued

MANURING OF GRASS LAND, BROAD MEAD, T932

The five plots of this area were again closely grazed' and the
herba.ee continued to improve. That on the farmyard manue plot

has #come much less rank. The limed plot- which remains dis-

tinzuishable from the others by its profusion o[ daisies-is still the

moit closely gazed Plot.

POT.CULTURE EXPERIMENTS

Gree* Maruting. To test whether quantities of green.manure
oreater than those grown in the experiments in Lansome arld Stack-
iard fields would give increased yields in the following cereal -crop'
i series of pot cult ures was done. Earthenware drainpipes 2U mches m
a.r'irr "t*'" at the bottom to allow free dra.inage, were sunk into the

".5""i -a f led in March, 1929, with soil lrom the headland of
Stackvard Field. The experiment was in quadruplicate, and three

;;;&i"" crops of mustard and of tares, were grown in 1929 arrd

i"-a i". \Vheat was grown in 1930, the green cropping was

repeated in 193I, and wheat again grown in 1932.

The results follow :

Averaee Produce of Corn, l93O and 1932, after Green-manuring- (1929 aDd 1931) 
com straw

Grammes Grammes

l. Without
2. Mustard
3. Tares

Green-manure 78.7
m.9
86.8

I30.1
193.9
166.5

It aDDears that a more liberal green manurirg than that used

iIr the tii:id condition has but little effect on the leld of gr,ain'-though

the effect on lhe straw is treater. There is no marked drtterence

bet*'een the effects of tares aJId mustard."--ilni 
"ro".i^.nts 

in which draina8e is Permitled or prevented,

at differeni periods, are now ir progress.

WOBURN FARM
REPORT BY H. G. MILLER g32

The weather, though favourable to the root crops and.grassland
was much less favourable to corn crops. The sprin-g rains,
..,mine shortlv after the application o[ manures, caused serious

i"-.ttiin. ff," .ontrast between yields of barley, and in particular
*tr""i."in the 6 course Rotation Experiment at Woburn and
n"it "-rted 

is most striking. The Woburn wheat was practically a
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failure, the mean yield being onlv 5.8 cwt. oer acre while at
Rothamsted it was 2?.3 cl*t. And the barley plois at Wobum gave
only about, half the Rothamsted yield, althdugh in the former t"here
was_a much better response to nitrogen.
_ The deta.ils of the cropping are- given on pp. lBJ, lB5. Butt
F urlong o-ats proved most disappointing. Despitir-folding with sheep
in the winter, even dung on certain portions of the -fietd, and i
dressing of artificials, thC spring oats ihowed all the symptoms of
acute nitrogen starvation. They refused to develop, weerls got a
hold and there was serious trouble with poppies. These 

"were

reported bad about 1925, but since lg28 had 6een practically absent.
The attempt at $owing brussels sprouts was ilailure die to the

extensive damate done by hares ; wirile for those that did escape
th€re was again no demand. There was a good crop of beans in
Warren Field but more than an acre round ihe outsides was com-
pletely destroyed before germination by rats.

Gra-Eland is the one crop which es-capes damage by game and
pests. That sown down recentlv has come on surorisinilv wetl and
is frequently remarked on by neighbours a-s being the"6est in the
neighbourhood. In Wa.rren Field the differences between the b seeds
mixtures still persist clearly, but there is remarkably little difference
between the indigenous and commercial plots of the same seeds
mixture. This year it showed itself for only about a week il June,
when the flowering heads on the commercial appeared slightly earlier
and qere slightly more numerous. From the appearance of tiis field
in both l93l and 1932 it was very dimcult to justify the greater cost
of the indigenous strai-ns, or the cost of the ddarer is compared with
the cheaper mixtures. Mixture IV (see f93O Report, p. 104) cost
38/6; V, 38/3 ; III, 35/6 ; I, 35/- and II (as I but with commercial
strains), only /6. As at Rothamsted, the plots with meadow fescue
appear to be the more palatable.

- A -nitrogenous topdressing was again applied to the seven
rntensrve trazrng ptots to encourage an early spring bite, but for the
laft two seasons the response to this has been rernarkably small.
This is similar to experience at Rotharnsted and leads us to doubt its
value as a general practice where stock receive winter trough feeding
on good grassland.

The mixtures sown ir l93l in Road Piece and Great Hill have
filled up well but the narrow strips where the lucerne in the mixtures
was inoculated are not obviously superior to the rest of the area.
The Eastern half of this area was cut lor hay, then grazed, but the
Westem half was grazed throughout the year. Already this seems to
have had a weakening effect on the lucerne in the mixtures.

Lhesloch
In autumn, 193I, 54 ewes were put to the ram. The 50 that

lambed produced 84 lambs alive at the end oI April. There were bom,
alive or dead, 14 triplets and 26 doubles. Unfortunately the extra
good coodition of the ewes, resulted in heayier losses than usual, both
of triplets and ewes. " Steaming up " did not pay. But we ascribed
the prolificacy of the ewes to attention at flushing time, with
supplementary concentrates, and therefore tried an exp€riment on
this point. As already described for Rothamsted, the lvoburn results
confirmed the negative results obtained there.
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Fifty fust-class half-bred ewe lambs were bought at Nextown
St. Boswells in August, 1931, from the well-known Border fann of
Blackhaugh. They were treated well all autumn and run with a
Southdown ram. 28la.mbed, producing 32 lambs and, although they
lambed after the main flock, the lambs throve well and grew quickly.
This was a quite satislactory result, but, considering the condition of
the ewe-lambs, we had hoped for a still bigger crop. The two ewes
that reared doubles nursed their lambs well a.nd seemed to have
plenty of milk.

With pigs, evidence lras obtained at both farms during the year
which thrcw doubts on the value of green Iood for fattening pigs,
even when only recently weaned. This is now one oI the subjects
of a carefirlly designed experiment at Rothamsted.

We were less successful at the local Bedfordshire Show than in
previous years with pigs, whning only 2 third prizes and a " highly
commended." But at the London Dairy Show, with three entries
in the class for recorded bacon pigs, we won three second-class awards.

The bullock feeding boxes, which had stood empty so long, have
now been adapted for pig feeding, without ilestroying them for
their original purpose.
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CROP YTELDS ON THE EXPBRIMENTAL PLOTS

.tvorrs.-Itr each case the year relers to tbe harv€st, r.g., Wheat lg32 means *heat barvested in
1931. In the tables, total straw iocludes strali,, caviDgs alrd chalt. Thes€ were weisbed
separately prior to 1928. Silce 1928 the figure given as total straw i-u tbe repli;trd
experimetrts has b€en arrived at as the aliflerence: total sheal weEht-*eight dI grai!.

CONVERSION TABLE.

0.963 Feddan.
0.1&l Ardeb.
1.009 Rotls.

fll3.0 Rotls-
1 t.366 Maunds.

In A&erica tbe Winchester bushel is used : 36.236 titr€s. 1 EEglish bushel : l.OJ2 American
bushels.

CONVERSION TABLE _CWT. TO BUSHELS.

The yields ot grain ia tie 1926-26 Report wer€ give[ Ior tbe reptiar.ted experiments itr staodard
bushels o{ 60, 52 and 42 lb. r€spectively.

Average Wheat Yleld of Varlous Countrles.

Country.
Nleao yield per
acre, 1922-31.

Great B.itain
EDglatrd and Wales
Herffordshire

Fralce
G€trmaay

Deamark
ArgetrtiDe
Australia
Canada

17.{
17.3
16.3
I l.l
t5.l
20.2

6.7
6.3
9.2
7.8
6.8.

Uoited States. .

U.S.S,R.

I bushet (IDp€rial) ..
I lb. (poutrd avoirdupoj s)
I cllt. (haadredweight,

l12 ]b.)
I ton (20 c*t. or 2,240 lb.)
I metric quiotal or Doppel

Zeatler ( Dz. )
I Detric too (toDne)
I bushel per acle
I lb. per acf,e .. ..
I cwt. p€r acre
I too p€r acre. .
I dz. p€tr Hectare
I kg. per Hectde

0.406 Hectare .. -.
0.364 Hectolitre (30.304 liti€s)
0.453 KilosramEe

60.8 KilotraDmes
l0l6 Kiloqrammes.

-lf 100.0 Kil-oSranm€s.
1220.40 rb.

IOOO KiloSrammes.
0.0 Hectolitre petr Hectarc
l.l2 Kilograose per Hectare. .
1.266 dz. p€r Hectare .. ..

26.12 &. per Eectare.
0.?96 cwt. per acre.
0.892 lb. per ade.

0. l0l Ardeb per Feddan
I .049 Rotls. per Feddatr

117.4 Rotls. per Feddan

Crop.
C$'t.

I 3 4 i t0 15 ,0 25 30

Vheat (60 lb.) bushels
Batley (52 lb.)
Oats (42 lb.)

1.87
2.15
2.67

4.31
5.60
6.46
8.00

7.47
8.62

10.67

0.33
10.77
r3.33

18.67
21.54
26.67

28.00
32.31
40.00

37.33
43.08

46.67

66.87

56.00
6{.62
80.00

NoJr.-FiSEes Ior Grcet lhitr,irr, EgglaDd aDd Hertlordshire are taken from the trIioislr]r of
Agricultrre's " Agricultural Statistics," Vol. 66. Other fi8ures from " Iotemational
Year Book of Agricultural Statistics," 1927-31.. 192+2t

Mear yield per
acre, lg22-31.
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METEOROLOGICAL RECORDS, 1932

Rain. Draitrage through soil.

Bright
Sun-

shine.

Temperature (M€ao)-

Total
Fall

t/l00oth

Gauge.

No. of
Raiay
Days

(0.01incb
or more)
1i r00oth

Gauge.

20 iDs.
de.p,

40 ias.
de"p.

60 ins.
deep.

Max. iD.
I it.
in Sola.

Uax. Itin.

1932-
Jatr. .

Feb. ..
Mar. ..
April . .

May..
JuDe ..J"lv .

A"c. ..
Sept. ..
Oct. ..
Nov. ..
Dec. ..

Itrches.
2.200
0.209
2.0O2
2.336
4.274
0.850
2.619
2.102
t.985
4.A42
1.783
0.733

No.
t3

5
II
t9
2l

4
l7

8
l8

l6
t2

Inches.
2.040
0.000
0.852
0.697
2.425
0.006
0.842
0.621
0.270
2.840
1.069
0.453

Iach6.

o.0t8
0.809
o.7 57
2.493
0.046
0.676
0.658
0.208
3.4t8
1.154
0.564

Inches.
2.178
0.o17
0.840
o.715
2.460
0.034
0.574
0.638
0.r75
3.290
l.l l4
0.559

Hours.
50.6
67.8

114.2
13r.3
t2a.4
2t5.6
r36.3
19r.5
1t3.2
104.t

11.1
56.2

oF_

47.0
10.7
4?.0
50.1
57.2
65.2
68.2
7 r.8
62.3
53.5
17.1
11.7

'F.
35.7
31.5
3t.9
37.5
43.6
48.0
51.7
55.2
48.7
41.9
38-7
36.1

'F.
41.2
37.3
38.1
13.7
50.6
57.6
61.5
63.2
57.1
49.1
43.9
40.1

.F.
68.7
80.3
98.8

108.7
85.3

105.7
98.0

103.9
44.7
74.6
71.9
65.7

31.6
27.4
25.1
34.2
40.4
13.2
50-2

44.0
37.5
35.3
3t.9

Total or
Meaa 95.935 167 .915 54.6 41.9 48.6 87.2 31.6

RAIN AND DRAINAGE.
MONTHLY MEAN FOR 62 IIARVEST YEARS, I87O-I-I93I-2.

i

l*,"-I t"u.

Drainage. Evaporation.

20-ia.
Gauge.

40-iD.
Gauge.

60-in.
Gauge.

20-in.
Gauge.

40-in.
Gauge.

60-itr.
Gauge.

90-iD.
Gauge.

.o-in.
Gau8e.

60-itr.
Gauge.

I I Ios.
Sept. .. 2.371
Oct. .. 3.099
Iwov 2 8aBIo".. ..1z.uz
11.". .. | 2.()6
Feb- .. I 1.999
var.h I t-cez
Apr .. I z.oso
Mav . . 2.101
J-i" .. 2.191
Jury .. 2.737
Aug. .. | 2.664

Ins.
0.819
1.762
2.207
2.122
1.976
t.487
1.045
0.674
0.514
0.523
o.727
0.715

Ins.
0.796
t.732
2.263

2.t71
1.599
l_170
0.7 54
0.583
0.551
0.755
0.730

Ins.

1.603
2.134
2.408
2.071
t.527
1.107
0.719
0.550
0.631
0.706
0.887

34_4
56.8
74.5
46.2
82-l
74.4
53. r
32.8
21.4
23.9
26.6
26.9

55.9
78.4
88.7
00.2
80.0
69.5
36.7
27.7

27.6
27.5

30.9
51.1
73.9
84.1
86.1
78.1
56.3
35.0
26.1
24.2
25.a
25.5

Ias.
1.558
r.337
0.6?0
0.420
0.430
0.512
0.s22
1.382
1.590
1.668
2.O10
r.939

IDs.
l-581
1.367
o.623
0.320
0.235
0.400
0.797
1.302
1.521
1.639
1.s82
1.924

iDs.
r.642
1.496
o.162
0.434
0.335
o.472
0.860
r.337
1.554
r.660
2.031
1.967

Year .. '29.318 t{.871 15.627 l4_778 5t)_i 53.3 50 .l 11117 l:l 69 t 14.54r)

rl

Dreinage 7o ot
Rainlall.
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7

CHEMICAL ANALYSES OF MANURES USED IN
REPLICATED EXPERIMENTS, 1932

__l

(l) Us€d in R.S. l-64. w.S. l-64.
(2) Used in R.S. l-64, !1'.S. l-64.
(3) Us€d in R.K. l-25, \v.K. 65-89.
(4) Used at Welshpool, Tonbridge. BuiIord,

tualmin8, Hull.
(5) Used in R.K. l-25, W.K. 6+89.
(6) Used iD v.B. l-64, S.B. l-64, z.B. l-64.

(7) Used io P.S. 26-57, Z.S. l-25, Z.N. l-26.
(8) Used at welshpool, Tonbridge, Burlord,

CodalmitrB, Hutl.
(9) Us€d itr R.B. r-96.

(r0) Used itr R.P. l-162, R.S. l-64, w.S. l-64.
(r1) Used in G.H. l-50, D.H. l-50, Bakewell.

F'OUR COURSE ROTA'TION. 1932

% Organic
Matter %N

Sulphate oI -{mmonia
Muriate o{ Potash
Superphosphate

ChaII
Dutrg
Adco
Superphosphate. .
Mhe!-al Phosphate
(90% through 120 mesh)
Muriate of Potash
Sulphate oI AmmoBia ..

80.4
r9-2
t11

10.6

o_291
o.2&
o.214

16.4
26.1

t.12
1.08,1,

50.8

0.398
0.559
o.291

% P,oo

r5.7 (3) 16;(4) lri.2 (5)

% i(.o

%P,a, I

Manures i % N Total
Soluble Soluble

ioCit.Acid

Sulphate oI Amm...l 20.6
Nitrate of Soda (l) | l5-3
Nihate oI tua (2) | 16.0
Cyaoamide .. | 20.0
Dicfatrodiamide .. | 66.6
Humic Acid (3) .. I 4.36
Humic Acid l4l .. | 4.2s

lTotal N. Amm.N
Amm. Humate (6) I 7-95 2.88
-{mm. Humate (6) I 8.30 3.16
Amm. Humate (7) | 8.00 2.a7
Amm. Humate (8) 8.16 3.o2

Superphosphate (9) ..
Superphosphate (r0) ..
Superphosphate (ll) ..
Yineral Phospbate
(90% through 120 mesh)
Basic Slag High Sol. ..
Basic Slag Ir!,r Sol.

l6.l
t6.2
t6.t
,5.9

l{.9
l5.l

l5.l

'T
14.1
3.6

Sulphate of Potash: 49.6% X.O
Potash Manure Salt (30%) : 30.6% Kto
DuEg : 0.392% \, 0.226% Pro., 0.?36%K'O

SIX COURSE ROTATION. T932

Used io 8.C., B.W., 8.F., C.w., C.F., C.C.
Used in 8.S., B.8., B.P., C.S., C.P., C.B.
Us€d itr B.W., B.F., C.1{'.
Us€d in 8.C., C.F., C.C.
Used in B.P.. 8.B.. 8.S., C.S., C.P., C.B.

,o:
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CROPS GROWN IN ROTATTON, AGDELL FIELD
PRODUCE PER A(]RE.

Y*. I Crop.

o.
Uomarlured

siace 1848.

M.
Mineral Manure. I

No Nittoge[.

L.
Completr Miaera
a[d Nitrogenous

Manure.

5.
FallolF.

0.
Clover

or BeaDs.

3.
Fallolr.

1.
Clover

or Beans,

l.
Fallow.

2.
Clove.

or Beaos.

Aver.aEe of ftrst twentja-one courses, 1848-1931.

Roots (Sp€des) ..
Barley-

Dressed Giein
Total Stres

Bea.os--
Dressed G!:ai[ . .
Total Stras

Clover Hav
Wheat- "

Dress€d Graia ..
Total Staw

bush.

,ush.l
cx,t.i

bush.

32-0

2t.6
r3.3

23.1

l6.l

19.8
13.2

l3.r
9.2

25.6

21.6
21.2

t74.0

22.7
t3.6

26.9
28.2

206.;

26.6
15.6

18.2
r3.2
52.1

29.4

362.0

30.3
r8.4

27.5
25.4

3ro.o 
i

35.0 
I2t.7 
|

22.3 I

t6.3 l

52.0 |

2e.0 i

29.3 I

Preaent Course (22nd), 1932.

l93J Roots (Turdps) .. crt. 5.4 86.0 I t8.O 120.0 98.6

' Plots l, 3 aDd 6 bas€d upoo lO cours€s. plots 2, 4 atrd 6 bas€d upoo lg couts€s.
t Ircludes stxaw, cavings and chatf.

- , I ltug".l trIatrure-: 
-528^lb. -Sup€trphosphate (96%); SOO lb. Sulphate oI potash; r0O lb.

:"tPla!u "l Soda; 200 Ib. Sulphate of f,{,ag-si4 all p€tr aEre. Niticcenoos ![anuro_m6 lb.sErPtrate ol A_mmoaia atrd 2,000 lb. Repe Dust per acre- Manures appti- once ever.y four years,pri6 to sowitrg o( S$€des.

ll Ba-sed oo 8 courses.

$ Eased on 13 couEes.
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WHEAT. AFTER FALLOW_HOOS FIELD
Wlthout Manure, l85l and since.

SCIIE!{E FOR CO}IPARINC A TIIREE YEAR FALLOW WITH A ONE YEAR
FALLOW.

- - 
Fa.l. of the_two stxips 01 Hoos Wheat alter Falow is to be divided ioto Ioui parts separated

bJ headl,aa&. In the year when a stiip is itr crop, otre quarte! is to co[tioue to be Iallos,€d, so tbat
this quarter h.as a three year ,allow. Difteretrt quarte$ are to be selected for fallow io su@essive
},'eats in the rotatioD givea in the following table:-

I l9

Cropplng ol atr{ps A aad B.
C:Crop. F:Fallo*'.

A coEpatisotr oI the eflect oI a three year lalow with the effect oI a 016 year fallow lrill be
po6sible in ev€c'y y€ar.

IIaff the-experiaent _will contio- ue to be wheat after otre year Iallow, atrd coatboity with
previoEs results will thus be mainteioed.

PRODUCE PER ACRE.

N

Dress€d Graitr-bushels
Total grain----<!it. ., ..

Weight per bushel-lb.
Strdw-lb. .. ..
Total straw--crrt. .. ..

16.4
tr.0
63.8

2t82
25.1

t8.6
r2.0
63.3

2l l8
21.1

16.9
10.8
63.5

2l6l
24.1

t1.2
8.0

58.7

12.5

I I

3 3

{ I

AI, .{2. -{3. -{4. Bl. 82, 83. 84_

t932
ls33
1934
1935
1936
1937
ls38
1939
1940

F
F
C
F
C
F
C
F
F

c
F
F
F
c
F
c
F
C

C
F
C
F
F
F
c
F
C

C
F

F
c
F
F
F
c

F
C
F
c
F
F
F
c
F

F
c
F
C
F
C
F
F
F

F
F
F
C
F
C
F
c
T

F
c
F
F
F
C
F
c
F

76 years,
l[ean. ll85&1931.

9.3
63.3
82
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t2t

HAY_THE PARK GRASS PLOTS, 1932

Groud Li@ rd.pplied to the $uth€m Frtiotr (lib.d) of lbe plols .l th. Bt ol 2,000 lb. to tte acEiE th€ Winters
of 1t0l-4, 1107.8, 1915-16, ll23-rl, 1927-rg, 1031-32, and it the at! ol ,,5fi) lb. to th. &e in th. Wint r ot l9r0-rl,
rrc.pt xh.c ott.mi* siated.

UD to 1el4 tt liE d ud unlioed plot Esults ,cre lot *p@tely giv.D i! the A@u.l Repod, but th. matr ol rlE
tm 

'a 
glvl4 Frcm ll15 oE ard3 the *p.Et n8r,G e gien.

tTh. *cod crcp *.s €rted gren r the fi8uEs givcn ar esri@ted hey yields, .2lcuLt d on the basis oI ha,r .on-
t.ininr ,0 !E eat. @i.tuE.

I.DuiDs (.mou.tsst t d & F!.cr.)

Si.rle d6iDs (106lb.) Sulph.le or Am@oi. (-it
N.), (nth Dtb€.b. 8 \!s.r856-6t) ..

UEmn@d (.Ir.. Duns i !@4, ,866-dJ)

SuFrphospt t of U@ (31cet.) ..
SuF4h6pbat€ oI liDe (31 c*r.), ard doubte(lI2 lb.) Sulpb.t. ol Amonia l-86 lb. \-
N. ha[) Ud,aDued ,ouowirs doubie dEsnns r

3.lt3 (-86 tb. N,) 1866-97 -
(S. h.ll) Sup.rDLoaDhar. (rl crt.l SolDb.re or P(

(600 lb.) lollowiDs double dt6sils AtM. $lts {lb. N,) 185&9? .. . .
Complet Uileral Me@ as Plot 7: Iotlo-iry

&Asiu i;;. sr;i:86 ri'.-n.l ieid:6t1.
Cohplet MieF.l Ueue: sup6. (4 cwr.) ; Sutp

Pot sb (600lb.): SulDbate ol Soda (toolb.): St
Mam.sia Il00lb.lllimr.l Mtuure Fithour Potash ,,

Coopl.t Mileral M&@ aod doubL.!E sitr€ (,trs lb,)
sulph.te ol AoEodia (-86 !b. N,) . , - 

.
ItiMral }tatruE (withour Pot$h) iolC doubte drEiit

AIlm. sdrs {-86 tb. N.)
Co-Bp!.tc liileral Md@ d treble dr.ssitrs t6t8 !b.)

SulDh.t of AmE, 1129lb. N.) .,
43 Plor ll-r .!d Siuet! of soda ..

Complet Miocral llanure.s Plot 7i louo*ias doubl
dNing liitnrp ol Soda ( =36 lb, \., r858.?5j

Cooplct. Mireral lleoure Dd sinsle dBsi,s i2?5 lb.
NiiEt ol Soda (r{3 lb. \.) .: . . " ..

siqte dEsint (275 lb.) Nitrate of Sod. (ll lt- N.) ..
Uilleal MduE (without Sup.r.), and double dr6iu€

Sulphate ol AE@. (-E6 lb. N.),1005 @d sire i
,ouowiDa Mio.r.l3 d AmD, sarE strpplyitra rhe c@-
3tit@nts ot I ton of b.v. 1865-190,1 ..

F.mlard DUna (ll roc) in lr05 .nd.vcry lourrb
.in@ (omitte<t in r9l7), Iouopirr ]lilBt. of(-{r lh. N) and Uinehls,l87r.leo.l

Famv.rd Duos ltl tons) ir 1906 ald ev€ry fouth v
sine (omitr.il itr lelT) : e"b idt.F?nitri yer Pbl

I

I
:tl
,L,

t-l
5-'

a

;
o

10

lr-l
1r-,

1!
1!

I cst- I cet. I .stl rb I lb-
norlib.d lfls l 36 lrorlro.rl ?66
tiDed .. Lz.r I ro.a I s7.b! ,{6r I e5r
Dot Iided I rs-o I I-6 l306l 16?0 I rmo
limed .. L!.1 I ro3 Islal ,os, I sre
.or tim.d I r?.r lro.B lr7.?l l4g7 I efl.or lim.d I l?.,4 lr0-t l17-711407 I erl
lim.d l2rs I B8 lrorlr?ea I 7n3
mrli@dl266 lrro l336ltr.I I ro73
timed .. Lb-? I 2.6 I 3s 2l ,rol I 675
tut lioed I li6 I r!.? lroll !or8 I 1125tut lioed I t55 I l!.? Ir0!l !or8 i 1125
lioed .. I .s., I 1r.l I66.31 5662 I r26G

not lio€d I 18., I 8.t L6.31 r5G, I irg

not lided l 3r T I ll 3 L.01 ,al? l t0o0
lot ri@d l !a.. I u.a l ar.s l roao I ro32

29.3
26.2
21.1
99,5
6,1.1
4t.2
,t3.0
86.1
63.5
8r.6

18.0
52.3

11.7
14..1
lrr.6
9.6

16.0
11.,
l4-8
31.,
22.0

21.6
9.3

ll.,

105'
lr89
1305

838
1319
1000
1326
279t
1971
2886
21t- t-

830
i003

.. I rr.9 I ?.8 I 49.71 3856 I 6eo
600 l17l l7?lla4a3 1166,
660 I 14, lso215529 I 1276
19.6 lr4-o lss61 3233 I lr59

etliDcdlS0.l I 1t.8 lrl.9l 2710 I lt5,
lirEd .. I 5o-1 I 9.8 I 3s.rl 167, I E76
rot liE d l rr-2 I 16-0 I s?.rl 3610 I l4ro
umed .. lsz.6 11r.8 150..11328 lrr{6
nor limcd I ro6 I rrB I 3r rl rd,r3 I ro3z
limed .. l r8.t I e-s l rT ol 2610 I 86i
mr rim.d 

| 
3i.6 

| 
1r.o 

| 
{0.61 !ii3 

| 
ro?8

(078E1b.)l[0.6 I rr., l6r.El !Er? | l0o,tim.dlllll
l395tlb.tl!r3 I 86 la7sl1635 I 774
;otl,Eilt?-, I re6 l:oslr.16 I 1116lim.dlllll
{31501b.)1r50 I s5 l3.r61 2la1 I 347

toTflo.,'l r,.o l',., 1..,.,1,., l,o,u
oot rio€d 

| 
.6.7 

| 
r3.! 

I 
6e.tl r0o8 

I 
tr06

,77rlb.) | r7.8 | lr.0 | 6r.Ei 3928 I roi0

.|ffiS., | ."., | ',.0 l 
or.,l ,n,u | ,o,o

2810
tSta
,700
2951
21tA
2t82
3tlrt
2870
.1113
.t818

,291

369t

3820
!()6,

356?
54t?
,ttt
7100
6851
17tt
6!r0
8t00
7A16
E650
819.1
2,142
6797

4565
60r5
6805
119'
394'
,617
50lo
1A7a
,680
!186
a63l

r8re

4300
3563

3031

3881

52ta

,t9rE

5006

I j-) :r rl.o ,rn':l lnri
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PARK GRASS PLOTS
BOTANICAL CO\4POSITION PER CENT.

Lhmanured.

Complete llineral Jlanure.

Limed

UDlimed

Limed

Ur imed

Limed
UElimed

Limed
(sua)

Limed
(Shade)

UDlimed

Limed
UElimed
Limed
UDlimed
L.6,788rb.

L. 3,05r lb.
UDIimed
L.3,r50tb.

L. 570 lb.

Unlimed

L.2,772lb.

L. 570 lb.

Uolim€d

44.4

54.3

57.4

20.0

98.5
99.9

92.7

96.0

99.2

not

94.5

96.?
96.3
89.8

s8.6

89.8

81.2

7.1

6.0

34.1

20.7

o.2

,n

28.5

39.7

8.5

59.3

1.5
0.1

3.4

Phnlago

Plarra€o

s?hondylilt rt
Achilbd

u{lgorc
Anlhisctts

qkesttit

Anlhrisc'us
sybestis

An hriscl t
sylucstis

Rurnc, aaalosa

tln*lor
sphondylit,

Ranuncuh.s spp.

Ranuidilts slp.

RonLneth.s s??.

ruQatc
Rawr has sO?.

Rlma, 4aalosd
Rznt ncrtus spp.

uulgate

Rantnddus spp.
Cano?o.riur"

Complete ]tideral Uanure
aad double Amm- Salts.

Complete tr{ineral llarure and
double Nitrate o{ Soda.

As plot 7 loUo\I.iog double
Nitrate oI Soda, 1868-75.

Sitrgle Nitrate o{ Soda.

lli-Deral \tanure (without
Super) and double Sul-
phate Amm.l9O5 ard since.

Farmyatd Dung io lgo5 aDd
e1'ery fourth yearr since
(omitted l9l7).

Farmyard Dung itr 1905 and
every fourth year sitrce
(omitted itr l0l7) each
iatervening year Sulphate
oI potash, SuPer., atrd Nit-
rat€ o{ Soda.

0.4

2.0

0.5

0.4

l5

t7

l8

l9

5.3

5.8

9.4

8.3

i.15.4

93.0

1928 ( tst Crop)

OtLer I" Other Orders "
Orders I coDsist largely

.1.2

tl
I

lPlot I ftaruring
, I .*-'-
I Linring I neae

I
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1r.l

PARK GRASS PLOTS
BOTANICAL COMPOSITION PER CENT.

1929 (lst Crop)

Plot IIaouriDg LimjDg
Grami- Legumi Other

Orders
" Other ordeE "
consist largely

of

I

t4

lir

t7

l8

l9

20

Unmanured.

Complete trlineral llanure.

Complete llineral ilanure and
double Amm. Salts.

Cohplete llitreral }fatrure
and Double \itrate of Soda.

As plot 7 {oloriitrg double
Nitrate oI Soda, 1858-75.

Single Nil.rate of Soda.

]Iinelal Marure (rrit}lout
Super.) and double Sulphate
Amm. l9O5 and since.

Farmya.rd Dung itr 1905 and
every fourth year since
(omitted l9r7).

Farmyard Dutrg itr lm5 atrd
every fourth vear since
(omitted in l9l7) each
inteilening year Sulphate
oI Potash, Super., and
Nitrate oI Soda 

-

Limed

Udlimed

Limed

U imed

Limed

Ualimed I
Limed

(sua)
Limed

(shade)
UDIimed

Limed

UDIimed

Limed

Unlimed

L- 6,788Ib.

L.3,951lb.

Udimed .
L. 3,150Ib.

L. 570 lb.
UDIimed
L.2,772tb.

L. 570 lb.
UDIiEed

€.1

33.8

33.0

r().3

09.5

91.4

97.1

s7.5

4l.E

52.1

70.8

60.0

96.6

96.3

77.4

8{.3
83.S
72.2

83.3
8l. t

I9.I

57.O

3{.8

{9.3

t.l
t.0

)2.O

t.i

0.1

{.8

u.l

16.4

7.4
9.3

18.4

8.9
t2.4

37.8

n8.s

21.9

10.0

0.5

3.8

o.7

1.5

8.9

2i.()

38.0

33

6.1

8.1
6.8
9.{

7.8
6.5

Plarlogo

Pla ago
larecolah

Ecrelcvm
sahordylitt n

Achillca
millcJolibn

u.lg4rc
Acbilk@

,tithloti{nt
Acbilka

,niU.Iotirrri
Planlqo

lanacotata
Pldntago

Plantago

^-y
Acha&co,*trr:"-

oLltarc

' No sample take!. Herbage killed by frost aod drought.
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FOUR.COURSE ROTATION EXPERIMENT,
ROTHAMSTED

RESIDUAL VALUES OF HUMIC AND PHOSPHATIC FERTILISBRS

. The Rotatioo experi,e.t ia Great IIoo6Iield comme[ced in lgBO, wa-s desig,ed pnmarilv forinvestigati.g the residuat effects of certain bumic aDd pbospbatic tirtiti*i". 'pr"ri.r" r.titi""experi,e.ts, at Rothamsted and ersewhere, sulrered lrorn'a ralrcal delect ia design, rrhich resuiiJi! large experideata.l e'ors. The arra[geme[t of these exp€ri,ents was sucl tfiai *'itn tue sami
crop,,. the same treatDeot fell r-epeatedly otr the same plot oi laDd. and repetitiotrs thus did trothitrg
to €hmirEte permaDetrt soir differeDces betweetr tld plots. The presedt experiment avoids thii
defect by ensurin8 that the period of the cycle o{ crop iotation difiers from ttie period of the cycieoI manurial treatinent- _

The_doppitrg Iollows a Norlolk RotatioD_, iEvolving a Iour year cycle of barley, seeds, wheat,svedes.' The s€eds mixture is commerciar w'hite clo;er aad tiarian'Rye-grass, stiectea in oraeito lessetr the risk of clover sickness- To milimise the risk oI Frit-fly'att?ct in ttre s"usduini
wheat crop, the seeds ley is plougbed iD before the middle of Ausust.'
, Tlere are four are3s (termed -" Series,,), each b€aring one irop of tbe rotatioD, so that alltour crops are represented aDnuallv.

Trcatraenta.
The tleatme[ts compared arc :

Hurnic rertirisers { l' RXIS -^*..t 3. Straw alrd artifi.i,ls
phospbatic rertiriseG { l. *&*orhrnrril? ro.r..,.

--, 
tul-qiy:r..!]a receiv€s al*?ys the, saae treatmetrt, but the treatEent is applied to the plot

only oace ln five years. Tbe period of the manurial cycle (five years) thus dik;rs from thit ofthe crop rotation (four years).
rnlormation is thus obtaiDed of tbe effect oI the fertilisers, oot ooly iD the year of appricatioo,

but also in tbe first, secotrd, third aDd fourtb years after applicatiotr.'
Each " seris " oI the_.experiEetrt ,compriies -t*eaty-Iivi plots, and iD the lifth year oI theexperiment aad ia succeeding year, all pIoG w l have 6eer tr.itea, a"a the* *lf * iepies"niJ

for eacb treatmetrt plots wbich bave hid applicatiotr of fertilis€m itr the curre vear. atrd one.
two, thrce, aod.four years previo,sty. :fhe iarvest r€sults Ior 193O.3S, tneretoi.,'Uefdn! i"-tfJprepamtory period, atrd will trot be itrcluded iB the litral analvsis.

There is no replication in aay one year, but this wiu be pro;ded by carryitrg otr the experimetrtover a iD.ed Pefiod. In twetrty years, oq any given plot eacb stag€ oI the tratmeat r ill have
occulr@ otrce wltn every ctoD.

Tbe quantities of feriilise;s to be appued a!e catculared as folows :

^ 
Dl:g Trq Adco are each given in !'iantities which supply 50 ct{t. oI orgaaic matter per acre.

As much straw rs apptied as weDt to make t_he calculated am6uDt oI Adco, i.;., that amouit which
Sivas 60 cwt. of organir- matter pe. acre in tbe Iofm of Adco. The quatrtity,it 

"t "* "ppii"d-.i.iUitr g€[eral. give 
_a coDsiderably greater amount of organic matter th;a the-Dung or .iato, since

there is a loss of orgaEic matter duriog tle maturatio-n of th€se fertilisers.
The Adco is made iD a pit or bin, so that there is no outside uDrotted Dortiotr. To Drevetrt

sh-aw (appUed.as chaft) blorsin8 a$?y, it is thorou8hly soaked b€fore applicjtion, ana mriiJenJ
su osequenuy rr Decess:rry,

The outrieDt-contetrt of the three humic fertiliseE is equalis€d by additrg sulphate of ammoaia,
muriate of potash and supe-rphosphate, to mise the appliaations to 1.8 cwf. N.'per acre, J.0 cwt.
5,O per acre, ard 1.2 c*t. P,O! per acre. The artificiAis given with the straw ar; applea in ttrree
doses, to mitrimise loss by leaching.

The phosphatic fertilisers of treatments 4 aDd 5 are given at the rate of 1.2 clrt total p.O.
per acre, and with tbem are givetr sulphate o{ ammonia;t the rate of l.S c\t. N per acie, a'nj
muriate of,potash at the ratc of 3.0 cqt. I(rO per acre.

The rock phosphate is Gafsa, ground so thai 90 per cent. passes th-rouqb the l2O mesh.
. The artjficials giveD with the humic fertitis€rs ;re aU apirlied *.ith t"bem in rhe firsr 

'.ear 
ofthe manurial cycle.

Jhe phospbatic Iertilisers oI treatments 4 and 6 are applied ooly itr tbe filst year o{ the manurial
cycle,.but.the accomp-anying sutphate oI amnonia and_muriate oI potash aie applied one fifth
atroually tbroughout the cycle.
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Tlrne of Appllcatlon of Fertlllscrs,
In deterEiaing the time of applicatioa of the fertilise$, the pri&ipte Jolow€d has bcen to

give the fertilisers to each crop at a time wheD they are liLely to be most ellective.
The scheme adopted is as tollows :

(l) Whcdl.-D,ung and Adco and accompanying artificials id one dose i! the Autumtr.
StBxr itr one dose in AutumD, but accoDpatryiDg artificials split ioto three do6€s, otre applid

itr Automa, the remaioder through the Wiater.
Treatmetrts 4 atrd 5. Phosphates and potash itr seed-bed.
Sulpbate of Ammonia oI laeatEents 4 atrd 5, split i[to two parLs, one applied in the seed-bed,

the other as a spritrg top dressiEg.
(2) Clow.-Dnag and Adco and accompaoyiag artilicials in one do6e iD AutumD, uDl€6s

plant is i'ery weak, when the maaDres should b€ split iDto two o! tbtee doses.
Straw and artificials-apptication to be determined by sbte of platrt, but to be completed by

the eBd of January.
Treatmetrts 4 and 5. Phosphates atrd potagh iD the Autumn.
Sulphate oI Ammonira iD two doses, otre itr Autumn, and otre in Spritr8.
l3l Ba cy and Potufors.-Dutrg aDd Adco aod acaodpaoying artificials ia otre dose itr Autumo.
Straw itr one dose itr Autumn, aad accompaayiEg artilicials in thiee dos6, one in Autumn,

atrd the remaiDing two throuth the winter.
Treatments 4 aod 5. All artificials to be givea in the seed-bed.

Arangem€nt of Plots.
The e\periBetrt coosists o[ Iour series oI plots, each series Srowins ooe crop oI the NorfolL

rotation. Each series has 25 plots, iD 5 blocks of 5 plots each. Each treatmeDt is assiStred to one
plot iD each block, chosetr at ratrdom; and e3ch block has one treated plot iD each year, chos€n
initiatlv at ratrdom ; IiDally each treatmeEt is applied otrce ia each year to otre plot in €ach series.

Heice treatments are assigDed as to Iive ratrdomised blocks of live plots €ach in each
series, but a Latio Square scheme deterrdnes the yearofepplicatiotroltheteatmeDtiDeachs€ries-

The plots are apploximately l/40th acre io are3 (.02436 acre io s€ries A, B and C, but .02335
acre in seri€s D).

I

MANURES APPLIED.
Season l93l -2.

OrgaDic !'ertilisers. -{rtif icial Fertilisers.

Orgatric trIatter
Tioatlnetrt. i (ci{t. per acre).

N. clst. per acre as
Sulphate oI -A.mm.

KlO cwt. per acre
as Mur. oI Potash.

PrOs clit. per acre
s Superphosphate.

I | 50 (as F.Y.M.) 0.1i 5 1.030 0.710

2 .. i 50 (a^s Adco) r) {:l{ l.5ti0 0.0{8

3 .. lA).95 (as Straw) 1.053 0.330 0.654

1 \one 0.3ri 0.6 1.1

\one ll 0.36 0.6 t.2
(as Galsa rock phos-

l_
DATES OF APPLICATION.

Wh.al.-'Ite,tm,enls I and 2; Nov. 2nd. Treatloetrt 3; straw, Nov. 4th, artilicials Nov. 2trd,
Nov. 4th, Jan. 25th, April 5th- Treatmetrts 4 and 5 ; Einelals, Nov. sth, sulphate oI aErmonia,
Nov. sth, Apdl 5th.

Cloucr.-'f(eatments I atrd 2; Nov. 2nd, Jatr. 25th. Tret6ent 3; stlaw, Nov. 7th, April 29th,
artificials, Nov.2od, Nov.7th. Dec.7th, Jaa.25th, April29th. TreatmeaB,l atrd 5; mi!€r.ls,
Nov. 5th, sulphate of ammoEia, Nov. 5th, Apdl llth.

Barlqt.-TrcalBenls I and 2; Dec. 7th. Treatmetrt 3; stra$,, Dec. lfth,' artilicials Dec. ?th,
Jan. 25th. Mar. l5th. Tleatmeots 4 and 5; minerals, Aprilsth.

Potd^cs.-Tre4t,J,,eD'ts I aDd 2 ; Nov. 2Dd, Nov. 4th. Treatment 3 ; straw, Dec. 7-I5th, artificials,
Nov. 2nd, Nov. 4th, Dec. ?th, Jan. sth. Treatmeats 4 aod 5; minerals, April llth.

. Appli€d alt r plolAnina.
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PLAN AND YIELDS
Potatoes-AP, Plots l-25. - Barley-AB, PtotB 26-50.
y-lanjed.4,pjil lfth. Lifted, Sept. 3fth. Seed sown, Mar. lfth. Harvested, Aut. l5th.
Variety, AIly. \rariety, Plumage,Archer.

Ytelds I'l lb. Ytelds in lb., graln above, straw ttelow.
N.W. N.W.

Whcat-AW, Plots 5l-75. Seeds I{ay-AH, plot8 26-100.
994 **9, Nov. 5th. Harvested, Aug. 15th- Seed soED;April22nd. Cut, JuDe 22nd.
Yarietf,, Yeoma[.
Ylelds h lb., lirai[ aboye, stras b€low. ytelds ln lb., grcen wetght..

N.w. N.w.
3

77.8
120.0
ITI

1
88.9,ry

I
78.1,'I

2
04.0

152.0
I

2
69.0,Y

5
77.8

135.8
II

3
73-9

104.8

4
86.4

t32.4
II

5
86.4

r26.4
lII

I
82.6

187.1
I

2
75.6

t15.4
III

1
82.1,-

3
77.9

1t3.4
II

I
63.3
97.2

5
79.4

138.6
I

5
44.4

"T
I

73.1
105.4
III

3
69.8,T

1
78.8

ll8.l
I

2
72.1

1t8.2
II

4

l6l _5
III

59.5
72.O

I
i5.6

103.4
II

5
80.t

107.2

3
81.8

129.8
I

4
142.0

II

2
105.5

III
t42.0

I

3
71.5

I
76.0

168.0
I

95.0

II

1
139.0

I

3
u2.0

III
2

1s6.0

I

I
I t3.0

III

5
158.0

1
142.O

3
l3l-0

II
2

120.0

II
5

159.0

II

4
163.0

I
77.5

5
r26.6

III

3
45.0

I

2
96.5

3
80.5

I
278.0

I

1
162.0

III

5
400 277

III

I
409

I

3
264

1
367

II

321

II

I
217

3

ITI

4 2
270

I

3
258

II

2
201

5
2U

1
427

I

I
25t

III
I

305

II

3
r96

4
272

ITI

5

I

2
238

1
288

I
159

5
r64

III

3

I

2
176

II

3
76.0
77.2
II

2
74.4
6?.6
III

79.2

Y
I

85.6
05.2

I

I
65.0
79.8

1
86.2
99.6
III

2
89.1
96.9

I

I
61.4
67.9
II

78.8
s8.0

3
?0.1,T

I
109.7
156.6

I

4
80.5
nr.o

3
65.1
69.4

5
88.2
95.2
III

2
80.2
80.s
II

4
88.2
NT

86.t
l0l.l

II

3
74.5
69.8

I
55.0.T

I
78.0
82.3
III

2
62.2

"1'

1
81.5
85.5
II

3
?4.8
68.8
III

I
58.1
UT

89.5
93.5

I

Treatmeot symbols io hearT t,?e, year of cycle in roEalr Iigures (see lote on trext page).
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SUMMARY OF RESULTS, 1932

Manure.
Year

OI
Cycle.

Potatoes
toDs per

Barley S€eds Hay

acre dry
matter.Grain. Stra\'. Grain. Stra$.

I

Manure 
I

F.Y tt. I

I

t

l{i.6 40_{
35.6

3_98
2.91

24.2
20.7

25.2
t9.6

19.3
19.6

I
]I
III

30.3
27.7
26.8

68.6
37.9
38.6

7.50
5.59
4.60

40.2
22.5
28.9

57.4
24.9
30.,

70.6
24.1
28.1

I\lanure

Stra*'

25.3
21.8

36.S
26.4

3.69
4.36

20.2
22.A

19.3
21.6

24.2
24.5

I
II
III

3{.4
26.4
27.7

55.7
42.6
42.t

4.94

5.O7
25.1
27.3

35.5
29.5
24.8

49.8
30.5
26.8

27_t
26.6

38.4
34.4

4.84
3.59

25.i
,3.8

29.3
,5.4

t8.l
20.4

I
II
1It

30.o
28.5
28.5

47.6
41.6
44.O

4.25
1.71
6.I4

17.8
!7.4

25.6
28.3

I1.4

28.4

Super.

32.6
30.1

46.8
16.2

5.48 2$.5 33.1
36..r

36.0
41.4

I
II
III

28.8
31.7
28.3

43.3
48.5
55.2

7.82
6.72
4.SS

3r.3
,9.9
3l.6

3.1.9
3r.3
36.5

36.0
4l.l

Rock
Phosphate

30.c
29.3

47 _6

39.3
7.32
5.21

29.0
,8.9

36.1
35.9

42.li
40.t

I
II
III

29.1
2A.s
31.7

;0.1
40.8
46.3

4.12
5.88
3.00

32.8
31.8

34.3
37.1
34.9

36.0
40.4
32.1

The number I detrotes applicatiotr oI maDure at the beginning oI the Present seasoD (1931-2) ;
II application irr the pre!'iois'seasotr, etc- Tbe Plots above the tiaes hale trot yet-had aay man- ure'

"*..'Ji tfo." due to'receive superphosphate ind rock pbospbate \^hich iD tbe seasoD l93l-2
receii'ed ooe fiftb of their quiDqueDDial total of Potash aDd oitrotetr. tn tbe tso prevrous s€asoDs

these plots, liLe the correslooding plots due toieceive orgaoic rilatrures, were untreated'

I

Manure

i Adco

i
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SIX COURSE ROTATION EXPERIMENT
ROTHAMSTED AND WOBURN

This-.IperimeEt is desiged to furEish da,ta otr the eflect o{ va5riEg amoutrts oI the thrccstandard f6titis6s. nifose-n. Db.rsnhate, aaa potasllonTni Vihd ;i;fr _"p" oI a rotatioo iathe diflerent weather coiditiois 
"t' 

sr""i"ri"u 'yGl'

Rotatlon.
The six courses oI the rotatio|l are: berley, clover hay, wheat, Dotatoes, Iorage_{roF,, $rgar-b€et. The.Iora'e-crop consists of equat p".d-ii il"h;l p"i *'.i?l;tii?H,", b€a's aDd vetches.rt rs sowtr i,r autumtr, cut Freetr aad iouo;q uy., ;@. ;;p oiirrst#al'iie mustard is ploughodrn rn early autumn. and fouow6.t hv rye to be'plough€d i;fui;;;;s 

"^";--bcet. Art€r ph€at,
rye is sown a.Ed ploughed ia io sprin{ u.f.." fif""-€"g-pot:t-d.

The variety ol barley us€d is plurnate_Archer, atrd of wheat l.eoman II.

Arraagement.

,, . ft9.9.-. six a-reas, call€d .series,,, ia Irng Hoos IV at Rotbamsted

[tr'-*:r:r*r",nr-#u*r;f *']-,*El*w*';tllt'l*Iffi;recerve tbe same treatmeDts tbr.o;hout, tirt ., *"fi pt.t ititri*i EJii,tt" rouo* oru .ootr,*in a definite order iD successive yeirs, aad itr this way cumur,ative effects of a treatment are avoided.

TteatEtents.
The fifteen treatmeots are i

NitrogeD set. 4, J, 2, I, O udls of li, each with 2 udts p atrd 2 udts K.

iGx.^_H,*." . _ t: 3: i: i: B ixit :l t *t uil i lxl: S s$ ? x#f il.I utrit oI N: O. t5 c1lt. oI N Der ac,"

I xri :l'":--B if :H BI i:8.ff 
.i:::

Tlre fertilisers used are SulDhare of Ammonia, Superpbosphate and luurate of potasb. Theamount of Superphosphate appied is catcutated ." tt"- asE5iiiia-.pldl,"on."n..
r.#:.ffi:'#tJ}nT#J:? tff-t*^,are aPPried to *" "u*.o'-"i*, crops, sheat a.d

ffi *-"=,"ffi f,#:+$xr-::'.ts:lET.iTl'Kil,*if x;H;w:**l,i','"*,1*Lgi
WithiE each of the three s€ts of tn

ra ttrat orde,r in successiee veff eatments, the teatoents 4, B, 2, l, O utrits Iollow each other

:xl"*fi;';:i#i+"'""T.xTiT.;"i+H{{:S:il"[:t*tJ,:#rif ,]H,T
CoDllEualtce of the E aperlrneDt,

In 1929-30 the six crops of the rofation at Ro_rhamsted were scattered in varioDs {ields oI tbe
lffi :,Tlffi'x:;;mx"xruruxti::.:::]l-f,f :ff teffi3g';#t",*:"1ff

After 30 years otr the same latrd cach.plot will have completed E"rotatioos Uy crops, aaa Z Uvtreatments. lf contitrued lor a furttrr p€riod, it wi U. ,*ir*-.y i."#i.iine stage oI the croi'otalton on each s€ries, withoot brcekitrg tbe 
".qo.o." or;.r;.i,ogri l.ii;.*o 

"".n breaks tleerp€rimeDt could be cotrtinued untit eve-n, .r"p ,i"itt i"oy-i.":i_-Si riil"r*.a on each plot.

Ead,lrate ol Error..
Altbougb there is tro actual reDl;etion, an eslimate of error can be made lrom the deviatioarol the yield/quaotity of lertiliser iurve, from a smooth form.
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ROTHAMSTED, L932

Manures applied, April lltb Ptadted, APril
- -lrth. Lita, s.pt. 3oth. varietr" Auy'

Ytelds ia lb.
N.

Potatoes BP, Plots l-15.

cloYe.-Bc, PlotE 3l -45'
Manures aDDIied, Nov. gtb, Mar' 2lst Seed*It;. 

epiitzstt cut, Juoe l?th Plough€d'
Aug. l5th.

Ytelds tn lb.' g,reen welEht3'

Barley-BB, Plots 16-30.
Manur€s asDlied, Ma.rch lgtb. Seed sown,

March l2ih. Harvened, Aug ltl6th.
Variety, Plumate_Archer.

Yleld. h lb., g,ralu sbove, 6traw belw.

Wheet-BW, Plots'i6'60'
Natrures applied, @. l6th, Mar. 2tst. S€ed

sown, O&. l6ttr. Harvested, Aug- l5-l6th.
variety, Yeomao IL

Ytelds tn lb.' graln above,6traw belos.

SuEar Beet-BS, Plot8 76-90.
llanures applied, May 5th. Seed sown

\'lay lfth. Lifted, \or'.4th. Variety, Kuhtr.

Ylelds lo lb., roots (dirty) above, tops
c€ntre, suEar PercentaEes below.

Forag,e-BF, Plots 61'75.
Manures aDDlied, Oct. l6tb' Iltar' 2lst Seed--;;", 

o.t: l6th. Harvested Jutre 4ih'

Ytelda in lb., grcen wctg'hrs'

2P
387

4N 4K
{67

3K
151

IK
404

3N
43ri

IP
{08

2N
419

4P
465

OK
359

OP
1!i

IN
432

ON
355

2K
+0E

3P
{2i

N.

2N
99.5

101.8

3P
98.5

1r2.5

IP
96.2

I t2.l

2P
100.9
113.8

2K
98.2

l0l.l

{P
94.9

100-4

IN
101.4
ll1.4

OP
95.6

r0?.6

4N
103.2
120.0

3N
99.2

107.5

ON
99.1

103.1

4K
96.6

1t0.4

3K
94.1

tr 1.4

IK
94.7

104.6

OK
9r.6
91. t

N.

IK
85

1P
IJIi

4N
l2l

IP
86

2N
95

2K OK
l0l

3N
113

3K
t04

4K
97

3P
8t)

2P
9t

OP
98

IN
90

ON
8l

\.
2P

;ri.6
161. {i

4K
80.8

165.8

OK
7 4.1:

168.6

3N
68.2

170.2

IN
80.9

156.6

OP
00.0

167.8

3K
7 5.4

171.3

IK
80. ?

169.3

2N
82.9

r66.4

ON
83.9

148.1

IP
72.O

176.2

,1N
57.2

182. t

2K
72.9

175.6

4P
73.6

173.4

3P
76.9

168.4

N,

3P 4P
185 ltiS

OP
153

4N
l7l

ON
l4t

2K OK
20.1 I89

IP
l7g

4K
182

3K
l Stt

rKi2P
r77 i rzo

3N
176

IN
r63

2N
t78

N.

3K
5r4
786

r6.82

4K
540
703

17.27

2K
599
734

17.16

4N
438
890

16.93

4P
314
863

t8.64

IP
521
815

16.70

2P
504
804

17.t0

3N
49C
904

17.04

IN
401
7r0

16.70

2N
464
848

16.70

OP
560
880

16.70

IK
559
873

16.59

OK
522
813

16.13

3P
601
923

t6.47

ON
5S6
973

16.19
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woBURN, 1932
Forage-CF, Plots 1-t5. SuEar Beet-CS, Plots 16-30.
trIaDures applied. Oct. 23rd, Mar. 2lst. Seed Madures applied, May loth. Seed sowD, \[ay

sowo, Oct.23rd. Harvested, MaySt-June lst. loth. Lifted, Nov. 2-.1th. Variety, Kuhn.
Yietds ln lb., Eteen weltlhta. Ytelds ln lb., roota (dtrty) above, topd

centre, suEar peroentaEeo below.

IN

92.8

3K

t22.O

2K

t18.2

IK
114.0

2P

to4.2

2N

t2t.2

4K

ll{.2

4P

r12.5

{N

162.8

IP

138.2

ON

88.8

3P

I33.8

OK

129.8

OP

136.5

3N

146.5

IK
335
202
16.76

4N
4r0
251
16.30

3P
52t
378
17.78

2N
813
370
18.58

1P
568
313
18.30

OK
385
215
16.?0

3N
538
341)
16.87

ON
58t
369
t7.44

4K
474
420
t7.73

3K
825
364
18.35

2K
435
33t
17.21

IN
461
369
t1.11

{P
630
621
17.78

2P
623
171
14.24

OP
637
396
17.47

Potatoeo---CP, Plots 3l-45. Clover-Cc, Plots 46-60.
Matrures applied, April 6th. Planted, April 7th. Manulas applied, Nov. 20th, Mar. 2lst. Seed

Lifted, Sept. 27t[. Variety, AIy. sol,n, May 7th. Cut, June 27th.

Ytelds tn lb. Ylelda in lb., green welg,hts.

Barley-,CB, Plots 6l-75. Wheat-CW, Plots 76-90.
Matrures applied, Mar. 2lst. S€eds sown, Mat. Manures applied, Oct. 28th, Mar. 2lst. Se€d

l?th. Harvested, Sept. 2nd. va ety, sown, Oct.23rd. Harvested, Aug. tl-Ifth.
Plumage-Archer. variety, Yeoman.

Yteld8 tn lb., gratn above, straw below. Ytctds tn lb.,Ilraln-above, straw betos.

2N
3ll

3K
286

2R
513

OK
253

OP
321

4K
293

IN
283

4P
176

4N
521

IP
359

ON
,59

IK
4t2

3P
434

3N
490

2P

ON
86.5

4P
86.O

2P
90.5

4K
87.0

4N
54.0

IN
92.0

2N
98.0

OP
95.0

2K
85.5

3N
{7.5

3P
90.0

1P
s9.0

3K
8 t.5

OK
72-!]

IK
77.5

OK
31.0
12.D

4P
44.0
87.0

IP
{4_8

103.5

3N
60.5

I14.8

2N
56.0

t22.5

3P
39.0
82.0

IK
43.8
88.5

4N
64.0

I16.5

ON
25.8

105.0

4K
49.0

t28.5

2K
49.2
93.5

2P
44.2

104.0

OP
40.2
s0.0

3K
53.0

r09.0

IN
30.8
88.5

4N
18.0
88.0

OK
12.8

3P
17.5
83.8

4P
8.2

s7.0

OP
7.0

57.0

IK
16.5
93.0

3N
20.2
88.0

2N
18.2
85.8

4K
t'2.2
68.0

3K
I r.0
68.2

2K
18.0
98.0

ON
I1.0
6?.0

IN
I ?.0
76.2

IP
15.5
79.2

2P
t 8.5
73.5

I
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ROTTIAMSTED, 1932
l. Mean ylclds per acne artd ltlcrcEenta ln yleld per crt. ol N, PrOr aad K!O.

. l03l oalv.
Significanilasults iB healy twe. Negative sitn meaffi depressiotr.

. l03l otrlv.
Si8trificatriresults ia heavy t T€. NeSative siSu Deans depressioD.

Average,
1930-l

1932 O.,o"*u,l
le30-r. 

I

1S32
lg32 1932.

SuEar
Be€t

Roots,
(s eshed)

Yield.
N
P
K

6.61
2.20
1.04

-0.12

7.17

-2.Ot
-0.150.00

l.6l
l_6t
0.s6

Clover
Hay

Dry
Ilatter,

Yield.
N
P
K

25.8
22.3

2.3

22.5
t7.o

3.9
0.8

3.0
3.0
1.8

Tops, Yield.
N
P
K

9.43
5.24

-0.68
-0.70

14.04
o.22
0.87

-2-le

2.84
2.44
1.70

Wheat.
Grain,

Yield.
N
P
K

1s.2.
16.4.

1.4
3.6

27.5

-15.8
-6.6t.o

4.1
,l.l
2.5

Sugar
Percetrtage

Yield.
N
P
K

17.36

-0.?6
-o.290.12

16.?4
t.2l

-0.231.00

0.50
0.50
0.30

Straw Yield.
N
P
K

39.3.
41.0'

3.6
5.4

60.0
19.4
0.8

-0.5

3.4
3.4
2.1

Barley
Grain, Yield.

N
P,K

23.6
I1.2

- 1.6

-0.4

34.9
1.5
o.l
1.4

1.8
1.8
1.0

Potatoes
Yield.

N
P
K

7.02
1.77

-o.444.48

2.E3
l. t4
t.88

0.83
0.83
0.50

Strau,
Yield.

N
P
K

28.5
16.2
9.5
4.0

38.5
7.1
l.l
6,5

3-7

2.2

Forage
Dry
Irlatter,

Yield.
N
P
K

39.6
24.8

-0.8
-2.4

30.3
8.4
4.2

-o.4

4.3
4.3
2.6

2. Average percentage iocrements In yield foa each rppllcatlon ol N, PrO5 aod KrO'

N h.

Averate
1930-r ls39

-{veraSe
1930-r 1932

Average
1930- l 1932 1932

Sutlar Beet-Roots
(washed)
Tops

Sugar Perceotagc

4.57
8.38
o.44

- 4.20
o.22
1.09

2.39

- 1.03
o.25

-0.310.88

-0.21

- 0.51

- r.88
0.18

-0.01
-3.671.50

3.36
2.85
0.45

Barley-Grain 7.31
4.7 4

0.63
2.75 -o.744.56

0.06
o.42

-0.50
3.56

1.00
4.23

0.75
1.43

Clover Hay-Dry matter 10.82 11.32 I.94
-2.42

2_62 o.9l 2.00

lvLeat--4rain 12.83'
15.58.

- 8.68
4.85

0.rl
o.22 -3.63o.20

3.50
2.t4

0.92

-0.22
2.98
0.86

Potatoea 1.07 5.65 1.73 2_!i 1s.78 6.26 l.ti5

Forage-Dry matter 10.13 4.16 -0.04 2.08 -2.08 -0.29 2.t1

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 138

135

woBURN, 1932
l. Mean ytelds per acre and lncrements in yteld per cwt. of N, PlOi and K!O.

' l93l ooly. aDd in this vear the croD was Tates. t l93l otrlv
SigdficaDt iesults in beavi t}?e. NeSitive sign meaas ilepression. '

2.-Average percentaEe lncremeEts ln Jdeld tot each appltcadon of N, pror aDd KrO.

AveraSe
1930-r. 1932.

Averate
1930-t. 1s32.1932. 1932.

Sugar
Beet

Roots
. (washed)

Yield.
N
P
K

5.33
2.20
0.04
1.06

6.08

-2.04
-0.463.95

1.68
1.68
t.0 t

clover
Hay

Dry
matter

Yield.
N
P
K

24.1.
5.9.

- l.l'5-4.

-1E.4
-6.03.1

7.0
7.O
4.2

Tops
toos Yield.

N
P
K

7.10
3.14

* 0.r10

6.33

- 3.01
1.7 5
4.08

t.9l
l.9l
l.15

Wheat
Graitr Yield.

N
P
K

rr.2i
r6.5t

-2.11

5.3
4.1
1.0

_ 1.0 1.0

Sugar
percetrtage Yield.

N
P
K

r8.88

- t.0t
0.16
0.54

17.&
* t.90
-0.201.46

t.2l
l.2l
0.73

Stra$r
Yietd.

N
P
K

27.21
36.51
2.rt

-?.91

12.8
Ll

- 5.0

s.2
s.2
5.5

Batley
Grain, Yield.

N
P
K

22.2
16.8

2.6

l6.l

0.3
6.{

4.0
4.O
2.4

Potatoes
toDs Yield.

N
P
K

10.98
5.95
2.t3
l.4l

6.23
8.70

-2.61
-0.33

3.85
3.65
2.I9

Straw
Yietd.

N
P
K

14.6
28.O

-0.84.6

35.8
t2.2

-6.619.1

7.6
7.4
1.5

Forage
Dry
matter,

Yield.
N
P
K

4r.0t
27.61
12.7 t
0.l t

27.4
30.0
- 7.8

-2.0

4.9
4.9
3.0

N P Ii

1932.Average
t930-r. 193:2.

Average
r930-t. t932.

Average
1930-1. 1932.

Sugar Beet-Rq)ts
. {Eashed)

Tops
Sugar percentage

6.32
6.62
0.00

-5.03
-7 -14

- 1.62

- 0.81

- 1.46
0.l6

- l.14
8.88

-0.17

4.23
6.87
0.80

16,24
16.13
2.08

4.14
4.53
l 04

Barley-Graitr
Straw

I t.28
9.68

23.52
5.1I

0.08
0.00

0.31

-2.71
2.74
2.50

10.02
13.33

3.7 4
3.1?

Ctover Hay---dry matter 3.68. I1.87 -0.70. -3.85 6.48. | 3.66 4.58

Wheat- 4raio
Stralr'

22.0t1
20.021

11.58
6.98 - 3.r81

r.r51
2.85
0.58 -4.991

-7.28t
-4.56
-4.58

9.r3
5.04

Potatoes 8.07 20.95 2.86 -8.28 -1.33 8.78

Forage drv matter 10.03i t6.45 4.{i5t - 4.29 0.061 - r.83 2.70
. l93l ouly, aDd in this year the crop was Tares. I I93l otrly.
SigaificaDt r€sults in beavy t?e. Negative sigtr llte3'as deprqlsioD.
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Replicated Experiments at Rothamsted
HAY

Temporary Leys.--Clover, ryegrass and fallow, following bartey, and
PrecedinE wheat.

RH-Fosters-1932
Plan and ylelds In lb.-Flrst ctop' llreen welEhts.

238 R 216

s o

L.F. I.F.
o

I.F. L.F.os
!88 C 172

o S

3ll cR 30?

S o

L-F. L.F.
o

IJ. I.F.os
240 R 

'33
s o

,86 CR 318

S o
133 C r00

s o

286 CR 296

o S

212 C 200

o S

220 R 186

s o

L,F. I.F.
o

I.F. L.F.so
149 c 169

S o
278 CR 315

S o

I.F. L.F.
o

L.F. I.F.so
2t8 R 236

o s

Second crop, gieen welghts.

l{ t3 I-.F. I.F, 5{

I.F- L,F. 5l i0

L,F. I,,F, {! r6

I.F, l3 l? ?l i1

7i l3 ll L.F. I.F"

titi t8 9{ I,F. L.F.

$6 LF. I-,F, t3

it L.F. I.F. t8

.The crop oa these two plots was too small to be weiStted.

SysrEM oF REpLrcATroN: 4 X tl I-atiE square tG difi€rent le,'s, with plots sub-divided into two for
titrogen in 1931, atrd half plots suMivided ifto t$/o atter first cut, otre ball beiDg sumder
,atlowed, the other cut a secoDd time. The plots Fithout leys lr€re suMivided ,or light
Iallow (L.F.) ard itrteosive fallo$ (I.F.).

ARE oF E^cB QSARTER-pr-ot : 0.02618 acre (59.5 x 4!t.O liDts).
TREATyENTS : No ley (O), Clov€r (C), Ry%rass (R), and Clover aEd Ryegr&cs (CR). In l03f

haf-plots received tro aitroSetr (O) aud sulphate of aBmooia (S) at the rat€ of O.2 c*t. N
!,er acre.

SEED So$'N: April 23rd, 1931. Cut: lst crop, Jutre 22Dd ; 2Dd crop, AuSust 29th.
PiEvtous CRoP : Barlev.

w
l.
I
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SUMMARY OF RESULTS
DRY MATTER

CONCLUSIONS
The diflerences between the different leys are signilicant, but the sitnificance of

the residual nitrogen eflects is doubtful.

Ryetrass Clover Clove! aod
Ryegra-at

Meart

FIRST CROP
Cwt. per acre

No Nikogen
Nitrogea ..

26.6
29.0

20.0
r9.3

39.0
36.9

28.5
2E.4

Mean 27.8 19.6 37.9 28.1

Diffc/.nc. + 2.4 - 0.7 - 2.1 - 0.1

Per Cent.

No Nitiogen
Nitloged..

93.4
t02.1

10.2
67.8

137.0
129.6

100.2
99.8

97.7 69.0 100.0

DifIer.nc. + 8.7 - 7.1 - 0.4

SECOND CROP
Gwt. per acre

No Nil.ogea
Nitrogen ..

6.3
s.l

12.9
12.7 8.3

Meart 2.9 7.7 12.8

DiIfe/ence +0.s + 2.8 -0.2 + 1.0

Per Cent.

No Nilx etr
Nitrogetr ..

3{.5
40.6

80.6
I16.8

165.1
t42.4

93.1
106.6

9 E.7 163.7 100.0

Dilference + 6.1 + 36.2 + 13.2

x
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BARLEY
Vartety Tiial.
Comparleon oI Early and Late oowing,
Effect of Superphosphate and Sulpbate of Ammonia.

RB-Fosters, 1932

Plan and ylelds tn lb.

Tleatmetrt. Graia. Stra'\,. Treatment. Grain. Straw.
48

N

t

C N_E
C_PL
B_PL
C NPE
A_ _E
ANPL
B- -EBN_ L
A_PE
A N-L
CN PL
C_PE
c- -EB_ _L
A-PL
ANPE
c- -LB NPE
BN PL
CN-L
B N-E
B_PE
A_ _L
AN-E

27.9 29.1
25.8 2l.l
37.3 32.O
29.2 30.8
35.6 33.9
40.8 62.5
33.6 29.1
4l.l 33.4
37.9 36.6
40.3 61.7
26.8 21.7
22.t 20.1
2t.4 27.1
37.0 33.3
39.3 66.4
49.4 17.1
27.5 23.2
45.8 41.7
?9.4 35.3
2A.2 25.8
12.9 37.3s3.2 3r.6
32.4 15.8
49.0 55.5

CN-L
BN_L
B_ _L
CN_E
CNPL
ANP E
B_PL
ANP L
CNPE
A_ _L
BNPE
AN_E
BN_E
B-PE
AN_L
BNP L
A_PL
C-PL
C_PE
A_PE
B-_Ec- -LA-_Ec- -E
AN_E
CN-L
,l'_PLc- -LCN_E
B_ _E
B_PL
B-PE
CNPL
B__L
BNP L
C- _E
C_PE
A_ _E
BN_E
AN._ L
C_PL
A_PE
AN PE
CNPE
BNPE
rtNP L
A_ _L
B N_L

43.6 41.9
49.9 4,r.6
14.8 37.9
35.4 31.9
38.8 36.4
52.2 53.6
A.A 41.1
13.7 62.1
35.6 33.4
41_4 58.1
14.7 43.8
6l.1 68-l
51,6 48.6
16.4 43.1
12.1 50.9
57.3 ALz
14.4 62.6
36.6 35.5
33-4 30.9
48.6 49.9
39.8 38.5
28.1 30.9
49.1 57.1
36.1 36.r

69.6 71.4
34.5 44.8
46.6 73.4
27.0 32.O
43.6 41.6
50.8 47.2
u.a 46.1
64.0 17.2
30.6 34.9
49.7 46.6
51.6 50.2
38.2 36.0
12.1 40.6
51.6 60.2
55.1 46.9
45.1 17.1
35.4 36.6
69.0 04.2
59.4 66.6
11.4 q).5
66.0 30.2
15.2 86.0
40.9 80.r
36.2 41.8

ANPE
BN PL
A_ _L
B_PE
BN_E
A_PE
C__E
AN PL
AN_L
AN-E
APL
CNPL
A_ _E
C_PE
BN_L
B_ _E
c- -LCNL
B_PL
CPL
BN PE
CN-E
B- -LCNPE

48.0 53.1
32.t 38.9
33.5 49.8
37.3 35.2
1tt.2 37-a
34.8 38.2
19.6 20.2
39.3 82.2
33.6 62.1
50.8 59.2
31.4 4t.8
16.0 19.9
25.6 35-l
22.6 23.2
31.9 28.6
31.8 28.0
9,1 12.8

t3.6 t5.4
32.O 21.5
12.2 t2.A
4l.l 35.1
27.2 21.8
29.4 23.4
26.A 23.5
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DETAILS.
Sysrax oF RsplrcarloN : 4 randomised blocks of 24 Ptots each.

Axra oF BACE PLor: UToth acre (144.3 x 9.9liDks).
TRE^TIIENTS 

^ND 
V^RrErrEs :

All combitrations oI :

.. f- No nitosen.(4) 1N sulpbate;f ammoda (0.2 c*t. N per acre)

... f- No DhosDhate.
{o) { p supeiatr&phate (0.5 cwt. P'o' Per acre).
, . fE Earlv sowins IMar.4th).(6) \ 1- lase'sowing"(April6th).

fA Plumage-Arcber.
(d) { B victory.

lc July.
SEED sowN: Mar. 4th, 5th, Sth aEd April 6th.

HaR\,'EsrED : Aug. l0-30th.
PREvrous CRoP : Seeds Hay.

ST]MMARY OF RESULTS

Statulad .rror of singlc .nlry: Grdin, 1.359 cwt., or 5.82 p€f, ceBt.
Strew, 1.562 cl*'t., c 6.98 P€tr ceat

r
I

Early Sowing Iate Sowiog

Plumage
Archer

Victory J"lv Pluoage Victory J"lv

GRAIN
Cwt. per acre

No /No Super.
Sulph. Amm.lSuFr.

25.9
2A.2

24.4
27.O

18.0
t8.8 25.3

25.t
2{.8

t4.4
l7.l

Sulph. lTNo Super.
L suPer.

32.S
32.8

29.6
29.3

21.0
2r.3

23.2
26.4

21.4
24.2

18.?
17.6

Per Cent.

i No fNo Super. ..
I Sdph. Amm. \Super.

to7.2
116.6

100.8
lu.8

71.5
71.9

95.8
104.6

103.9
102.5

6S.5
70.0

Sulpb. fNo Sup€r. ..
Amm. \Super.

136.1
135.7

122.7
121.3

86.7
88.2

t04.3
109.2

102.8
I16.6

77.5
72.5

STRAW
Cwt. per acre

No fNo Super.
Sulpb. ADm. \Super.

29.t
29.5

22.4
21.5

r8.6
18.0

36.5
36.6

22.4
22.5

15.4
16.6

Sulph. Jf No Super. ..
t 5uper.

38.6
34.4

26.5
26.i

t9.9
20.1

37.7
4l.l 29.0

20.0
l8.l

Per Cent.

No fNo Super. ..
Sulph. Amm. lsuper. ..

lll.3
I12.8

85.5
93.8

71.3
68.7

139.6
13s.9

85.6
87.6

59.1
63.3

,No Super. ..
lSuper.

Sulph. 147.6
r31.6

10r.3
102.0

1A.t
76.8

r44.0
167.0

88.6
110.8

76.4
69.2
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Dlfferences between varietieg

Slandard crrot of si.,4.k zt /v-Grain: O 88O c$1 , or 2.81 Per ceot' 
Straw: 0.?81 c*.t., or 2.09 Per ceot'

NitroEenous Effects

Plurnage IArcher I victory J"ry ll Mcoa

GRAI]N. Cwt. per acre

29.9
25.0

27.tj
25.7

ls.8
17.0

2 5.8
22.6

27.5 26.6 18.4 li

Per cent.
123.9
103.5

114.2
106.4

81.8
10.2

106.6
I3.1

M*" 

- 

| 1n,, tii.t 76.0 ll too o

Early
Late

32.9
38.0

25.O
24.1

19.2
17.5

25.7
26.6

35.1 24.7 18.3 26.2

Per cent.

Early
I-ate

125.8
145.r 93.2 67.0

98.2
101.7

13 5.5 91.1 7 0.1 100.0

EarlY

GRAIN. C*r.
Late \ u"""

acre

No Sulph. Adm.
Sulph. Amm. . , 27.4

21.6

lleaa 2 5.8 2 4.2

Per cent.
No Sulph. Amm.
Sulph. AInm. . .

98.r
I l5.l

89.5
91.2

93.8
106.2

106.6 I i.4 100.0

STRAW. cwt. per acre
No Sulph. Amm.
Sulph. Amm.

):r.i
2i.i

l;.1
:18.2

2 4.1
27.9

Mcon . . 26.6 26.2

No Sulph. Amm-
Sulph. -A.mm.

Per cent.
90.6

r0i.9
95.8

toi.7
ii cle
ll toa.a

9 8.2 101.7 100.0

Standald elro, of sintle entr) t)rain: 0.555 clrt., or 2.29 per cent.
. Straw: 0.638 q t., or 2.44 Fr cetrt.

Eay
IJte

Early
I-ate
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Phosphatic Effects

Early I-ate

CRAIN
cwt. per acre

No Super.
S"per. ..

25.3
26.2

91.9 2 3.6
24.7

2 5.8 22.6 21.2

Per cent,

No Super.
Super. ..

104.7
108.6

90.6
98.1

97.6
102.3

106.6 I3.1 100.0

STRAW
cwt. per acre

No Super.
Sup€r. ..

25.8
25.5

259
!1.1

25.9
26.4

Maan . . 26.6 26.2

Per cent.
l.f" S""..-. .. f gE.E UE.U
super.' .. : s?.6 L 104.6

98.8
101.1

98.2 101.7 100.0

Stan.lard errors: Safie as Ior nitroge[ous eflects.

CONCLUSIONS
The lelds of Plumage Archer and Victory are significantly greater than those oI

July for both grain and straw. The yields of Plumage Archer are significanUy $eater
than Victory in the case oI the straw only, this difference being significantly
greater {or late sowing.

The early sowing gives a significantly greater yield of grain than the late sowing.

There is a significant response to sulpbate of ammonia both by the gain and
straw, and to superphosphate by the grain only. The response to sulphate of amlnonia
by the grain is signi{icartly greater in the early sowiags.

In yields of grain the three varieties show no sitnificant differences in response to
any of the factors tested.
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WHEAT
Efiect of sprlnE and sutuEn appllcatlon of nltroEen, ln the form of eufuhate

-oi arom6lrta-ana cyanamfde, in relatlon to preitous temporary ley'
RW-Irng Hoos' 1932

Sample wetg,hts in grarns--4ratn rboYe' rtraw below'

N
t

SEL SL
822 819

1770 1654
CEL CL
so8 971

t938 1696
R-2

SE
054 899

1673 1476
CE
752 964

lu1 l5l4

CEL SE
792 685

t72a 1536
SEL CE
68? 8r0

t656 1731
R-1

SL
a72 761

t482 t8il6
CL

,68 445
t5 l8:i2

g.
657 80?

l54A 1789
SL

80t 009
t37  2l2l

o-2
CE SEL
s22 E:i4

t889 1955
SE CEL
946 913

r88l 1920

SL CE
672 632

1780 l1a7
CL SE
800 713

1858 1.165o-r
CEL

897 775
lr?8 1570

SEL
888 107

1708 1119

CE SEL
863 67E

1557 1616
SE CEL
961 818

165? 1480(Fl
SL
754 961

188:l l54r
CL
1016 8:19
1721 1522

CEL SL
s2s 875

1730 1610
SEL CL
834 1056

1638 l8l5
R-2

CE
962 1032

1670 1860
SE
880 995

l5l7 l78l

CEL CE
8ll 011

1540 l?19
SEL SE
783 832

1732 l0l0
R-l

CL
90,0 s22

1092 1490
SL
952 776

t7t2 lgaz

CL SEL
829 8?8

1538 1521
SL CEL
1028 809
2062 1478

o-2
CEgl5 621
t122 1440
SE
7A4 8r0

1416 1430

CL CE
s04 l00l

1704 1684
SL SE
990 688

1662 13?6
R-l

SEL
951 884

1444 1808
CEL

070 054
t42g 1680

SE CEL
155 8ll

l3s0 r?64
CE SEL
892 813

1682 l5l8
o-2

CL
882 972

1547 1648
SL
m6 760

l7l8 1600

SEL CE
772 935

t7l3 1682
CEL SE
850 897

1696 l0l0
o-l

CL
779 to36

l3l4 1068
SL

m3 880
1566 t730

SEL SL
654 638

l3r8 ll78
CEL CL
678 712

1332 l23E
R-2

SE
638 ?58

r2r9 1366
CE
689 U4

1218 tt88

SL
962 824

l5?3 1538
CL

ll73 786
t8?0 1343

OJ
SE SEL
85{ 427

t482 1516
CE CEL
656 ?28
l2r8 1382

CEL
70r 780

1236 1655
SEL

774 472
1286 1445

o-l
SL CE
864 815

1668 1524
CL SE
753 795

1493 1566

CEL
838 923

1412 1478
SEL
805 828

15A2 1358
R-2

CE SL
7t7 ?90

l2I 1440
SE CL
8t8 843

1482 1606

SL SEL
656 624

1309 1466
CL CEL
798 599

1384 t216
R-l

CE

980
SE
561

1248

oss
1220

604
1300 ll8l2l
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DETAILS

SysrEu or REpltcarron : 4 x 4 l-ati! square Ior difiereat leys, with each plot sub-divided iato
Iour fo! times oI applicatioa oI Ditrogetr, and each quaiter ptot subdivided iato two for
kitrd oI nitiogetr.

AREA or EACE ETGETB Pror : U8Oth ac,re (30.5 x 31.6 liDks).
M^rN Pr-oTTs!^rENTs: Clov€r (O), I cutald 2 cuts; clov6 atrd rFgiass (R), I cut atrd 2 cuts.
QUARTER PLor TRtrrxENTs : Nittotenous drcssiDgs ol 0.3 clrt. N. pet acre applied early (E),

late (L), both early and Iate (EL), or tro nitrogeE (-).
EIGrir[ PLor TREATT ENTS: Sulphate of arnmooia (S) ad C].anamide (C).
HARVESIING: By samplint method; 16 oBe-Eetre lengths per eitbth-plot, drillsset6ias. apart.
VaRrltr' : Victor.
M^NsREs AppLlED: Early, October 29th, l93l ; late, March 24th.
SEaD Sow : October slst.
HAR\rBSTED : Aug. I ?th-20th.
PREvIous CRop : 

-Temporary ley,

ST]MMARY OF RESTJLTS
GRAIN

Clover Clover atrd
Ryegias,s

I Cut 2 Cuts I Cut 2 Cuts

Cwt. per acre
No Nitrogen )1.5 27.6 26.7 98.8 27.6

f Cv-anamide

earty{ silnb emm'
26.5
27.O

27.6 26.9
22.6

25.7
26.9

26.7
26.0

lu* .. 26.8 2 4.8 26.3 26.3

f CyaBmide . .

rate ] Sulnh emn'
25.4
25.5

27.0
29.9

28.1
21.3

25.2
25.5

28.4

lu"o, 27.6 2 8.4 27.4 27.8

:rd,y{SltT:"*:;
26.3
23.1

26.6
27.4

25.8
24.2

21 .1
25.1

26.5
25.0

u*u lrr"o, 27.0
I25.0 
I

26.0 ]

26.4 25.8

27.6

Per cent,
No NitrogeD 102.4 102.7 s9.3 107.0 102.8

f Cyatramide

Earryl sulPb' Amm
98.6

100.4
r02.8
10 t.4

100.2
8{.0

95.7
99.9

99.3
96.4

lu"on 99.5 102.1 97.8 97.9

fCyaaamide..
r-ate { sulPh Amm

109.5
s6.3

r00.4
ltl.4

104.7
101.7

108.8
s4.8

10 5.8
101.0

1ru"o, 102.9 10 5.9 10 3.2 101.8 10 3.1

- fcwanemide -

lfi|Y] ti'nn o-",'
97.8
&.9

99.0
10t.8

95.8
8S.8

r01.8
9{.6

I8.6
93.0

btu 
lru"on 91.8 100.1 92.8 9 8.2 I5.8

99.1 102.8 96.8 101.2 100.0

Sta ard Errols. See trert table.

24.7

26.6 26.9
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t{1

STRAW

CIover Clover alld
Rye8'r'ass

I Cut 2 Cuts I Cut 2 Cuts

Cwt. per acre
No Nitrogen 488 51.0 .16.0 4C.t 48.7

f Cfatramide .

- lSulDh. AmmDany I
50.7
5t.5

51o
50.4

49.9
17.1

{5.3
48.1

50.0
49.3

lu"oo 51.1 ,52.2 48.5 16.7 49.6

fcyanamide . .

. I Suloh Amrnr-are (
57 _4

57.6
50.8
60.7

54.0
53.2

5l.s
48.1

53.5
51.9

lu"o, 57.5 55.8 s3.6 50.0

m"{Sw,l] *. 51.6
50.8

53.4
53.2

m.8
54.4

52.6
51.3

52.1
52.1

bt" lu"o, 31.2 5 3.3 52.6 52.0

5 3.1 50.2 19.5 51.2

I Per celrt.

I No Nitto8m 95.3 99.6 89.8 95.8 95.1

fCyaaanide
- I SulDh- Anlm.Early (

09.0
100.5

105.4
98.4

97.5
92.0

88.4
93.9

97.6
96.2

lu*" 99.8 101.9 91.8 91.2 96.9

fcyalamide . .

r"t" { sutol' 'l--'
tt2.l
ll2.6

99.1
I18.5

105.4
104.0

t01.3
s3.9

104.5
107.2

tM*" 

-.

112.4 108.8 10 4.7 97.6 105.9

- fcvatramide ..Ed-rI I sitol- -tmm,atr(l <

100.7 104.4
103.9

9S.2
106.2

10r.7
100.3

101.8
102.1

100.0 10 4.2 102.7 101.5 102.1

101.9 103.6 !)8.0 96.5 100.0

Each yield in tle above tr,bles (except No N) is the mean o{ 4 eighth plots.

The standard errors oI sitrgle whole plots (appropriate to direct codparisoDs between the
differeot leys), to singlg qgar-ter plot! (appropriate to direct comparisoDs betweetr times oI applica-
tiotr of !'it ogen, atrd tbeir io't€r"actions with leys), aDd to single eighth plots (appropriatC io all
comparisons iDvolviDg the dilrereftt of cyasamide and sulphaie of aminoda), are:

Grain. St/ou.
Whole plots - - l-01 c*.t., or 7.08 per cent. 2.40 c*t., or 4.?0 per ceat.
Qua.rtar plots - - 2.23 cut., or 8.27 pet cent. 4.01 c*t., or 7-84 per cetrt.
EiAhth plots - - 2.5O c*.t., or 9.28 per ccDt. 3.62 cwt., or ?.07 per cetrt.

Medn
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Standard cnors oI sintb .nlr;cs: Grcin,0.556 cwt-, or 2.OZ per cetrt.
Srruu, 1.00 c*t., or 1.96 per cent.

145

Mean of Cj.anarnlde and Sulphate of Arnmonla ald all ley6.

Not Earlw Early

GRAIN
Cwt. per acre

Not I-ate
hte

27.6
27.8

26.3
25.8

27.0
26.8

Meart 26.0 26.9

Per cent.
Not Late
I-ate

102.8
103.4

97.9
s5.8

100.1
99.6

103.1 I

STRAW
Cwt. per acre

96.8 100.0

Not late
f,ate

48.7
54.2

49.6 19.2
53.2

51.1 .50.9 51.2

Per cent.
Not late
I-ate

95.1
105.s

s6.9
102.1

96.0
101.0

Mean 100.5 99.5 100.0
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Dtfierence oI Cyanarnlde ( + ) and Sulphate ol Atnrnonta ( - )

Clover Clover + Ryegrass

I Cut 2 Cuts I Cut 2 Cuts Meatt

GRAIN
Cwt. per acre

Early ..
l,Ate - .
Early aad I-ate

-o.5+3.5
+1.2

+0.4
-3.0
-0.7

+4.4
+0.8
+r.6

- l.l+3.7
+2.0

+ 0.8
+ 1.2
+ 1.5

+ 2.1 -L1 | +2.J

Per cent.

+ 1.5 + 1.2

Early ..
I,ate . .
Early aad I-ate

- 1.8
+13.2
+ .9

+ r.4
- lr.0
- 2.8

+r0.2
+ 3.0
+ 8.0

- 1.2
+ r4.0
+ 7.2

+2.9
+ 4.6

+ 7.8 ,1.1 + 8.4 + 5.7 + 4.1

STRAW
Gwt. per acre

Earty ..
I-ate
Early aod I2te

-0.8
-o.2
+o.8

+3.6
-9.9+0.2

+2.8
+0.8
-3.6

-2.4+ 3.a
i tle

+0.7
- 1.1
- 0.3

0.0 -2.0 0.0 +0.6 0.3

P€r cent.

Early . .

l.al,- . .

Early and I-ate

- t.5
- 0.5
+ 1.5

+ 7.0

- 19.4
+ 0.5

+ 5.6
+ 1.4

- 7.0
+ 7.4
+ 2.4

+ 1.4

-0-6

- 0.1 _ 1.0 0.0 + 1.1 -0.6

sta la t cno,s of si,'sh ,{l-*'-?;;i,,, 
i.# i*.: ll133 H iElt.

CONCLUSIONS
The lower yield oI straw on the plots with ryegrars is barely significant. There

are no other diect effects of the temporary ley approaching sitnificarce, but the
design of the experiment does not pennit of very precise conclusions on these Points.

Nitrogen given early significantly depresses the yield of grain, but not the straw,
while nitiogen given late significantly raises the yield of the straw, but not the
Srain. The dilferent leys produce no significant differences in the average nitrogen
effects.

The sulphate oI ammonia plots give significaltly lower yields of grain than the
cyanamide plots, and {or both gr-ain and straw the differences between sulphate of
ahmonia and cyanamide for the different leys and times o{ application are somewhat
irreSular.
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t+7

\MHEAT
Comparison o[ sulphate of ammonia (repeated and sprtn€, appltcation)

cyanamlde and dlcyanodlamide (applted ln autumn),
Rw-Fosters, 1932

Plar and yleldB ln lb., llraln above, st aw below.

wlth

t

SysrEx o, R8pt.rcartoN: 6 x 5I-atil square.
ARE^ oF EacII PLor : lll0th acre (33.6 x 74.6 links).
VaBTBTY: Victor.
TRaArxEN.s : No dlrogen (O), sulphatc of ammoDiia iD spritrs (S), aDd divided ifto si! montily

dressitrgs (NoveDber to April) (S.S.) ; cyatramide id aEtuda (C), and nittoAeo applicd irl
autuEn, hrlf as cyaDamide aDd haII as dicyanodiamide (D). N at the rate oI0.3c*t. per acre.

MANuRES AppLtBD: Divided dr€ssitrgs: November 24th, Decembe! l2th, January 25th, Fcb-
nxary 28th, March I5th, Aprif f6th.

SPRTNo DRassrNG : March 24th.
AuruuN DREssrNc : @ober 28tb.
SEED SowN: November 2trd.
HaRvEsaED i AuSust l6th.
PRBvrous CBoP : Seeds Hay.

SUMMARY OF RESULTS
No I sn--. I s.iAmm. I cv-aa. I clag +

xlrog"" I 
Snrios l*"t.n{ "'i"* | e".iih,

Standard
Error

GRAIN

k. per Acr€ .

Per Cent.
18.9
80.2

23.4
99.5

24.2
to2.7

24.6
104.5

26.6
113.0

23.6 Il 0.665
too.o ll zla

STRAW

Cwt. per Acre .

Per cent ?5.9
30.6 I 3g.o
ee.s I ros.o

3r.3
toz.2

34.S I 30.6
ttct I tooo

1.02
3.32

CONCLUSIONS
Siglificant response to nitrogen, both in the grain and straw. The mixture of

cyanamide and dicyanodiamide gives a significaatly greater yield than the cyanamide
alone. The diflerences tetween sulphate of ammonia irr the sPring ald cyanamide in
the autumn, and the differences due to variation in the time o, application of the
sulphate of ammonia, are not significant.

D

92.8

s.s
55.4
73.9

o
36.6
48.2

C
67.9
79.1

s
73.O
91.5

o
36.4
46.6

C
46.9
60.r

s.s
46.8
63.5

s
54.9
74.4

D
68.5
89.2

s.s
7 t.5
9t.2

s
55.6
67.6

D
71.6
92.1

o
80.8

c
74.1

r0l.6

s
88.9
88.8

o
63.2
62.6

c
69.8
91.2

D
79.6

102.1

s.s

110.3

c
82.0

106.2

D
8t.0

I12.8

s
76.0

106.5

s.s
87.9

r23.9

o
70.9
87.4
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I
FORAGE MIXTURE

VARIATION IN PROPORTION OF'OATS AND VETCHES.
RF-Great Krxott, 1932

Plan and total produce In lb8. (welghed gr€en).
20 BN - do,

cN 419
A- 325
c- 363E- 29rB- 368
AN 379
EN 304
DN 385
D- 356

BN 3SO
c- 373
DN 388a- 2s7
E- 272
AN 373
cN t77
D- 338

AN 30' I

D- 726 

"

E- 217

50

lB- 325

tEN"* 2t
SysrEn oF Rt pl-rcarroN : 5 Endomised blocks of l0 plots each.
.{REA or EacH PLor: l/8oth acre (f26.3 x 9-9 links).
TREATIrENTS : All combilatioDs of :

(a) S€€dirgs (l unit:60 rb. per affe).
ABCDE

Oats (units) .. 4 3 2 I 0

DN 316
BN I47c- 339
L 272
EN 256
cN 339
B- 288 

]

(r) - No DitroSer.
N O.3 c*t- N per acre a-s sutpbate

of ammooia.

E
DN
AN
B
c
D_
CN
BN
EN

c
BN
EN
D-
E-
DN
B_

CN

\
1

235
201
286
290
271
293
271
409
401
327

420
43S
30r
394
33r
417
409
276
456
443

vetches (udts) .. 0 I 2 3 4
BasAL ]IaNURTNG i Muriate of potash at the rate of 0-5 c\It. Xp per acre, and superphosphate

at the rate of 0.5 c$1. Pps per acre-
V^NURES APPLTED: March 3rd-4th.
SEED Sow\ : l{arch llth-l2th.
HARVES"TED : July llth-l2th.
PRrvrous CRop: BeaEs Iollo\*'ed by whe3t which was ploughed in.

SUMMARY OF RESULTS
FRESH MATERIAI-

4 Oats
0 Vetches

3 Oats
I Vetches

2 Oats
2 Vetches

I Oats
3 Vetches

0 Oats

Cwt, per acre

Without NitroSen
With Nitogen

200.7
255.4 242.7

255.{
245.7

240.6
256.O

ls 1.7
209.7

225.1
257.9

22 8.1 260.0 270-6 248_3 200.7 211.5

Per Cent.

Without NitroSen
With Ntirogetr

83.1
105.8

98.2
t17.0

r05.8
1r8.3

s9.6
t06.0

'79.4
86.8

93.2
106.8

I4.4 107.6 112.0 102.8 I3.1 100.0

Standard ettor ol single entry: 8.97 c\\t., or 3.70 per ceit.

.11
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TOTAL DRY MATTER
D€terrnlned on slngle samples froln each plot, Oats and Vetches belng sepaiated

ln the sampte

ino,."
lo v"t.r'*
I

Cwt. per acre

PERCENTAGE NITROGEN IN DRY MATTER
(Repltcates Bulked)

4 Oats
0 Vetches

3 Oats
I Vetches

2 Oats
2 Vetches

I Oats
3 Vetches

0 Oats
4 Vetches

OATS
Without Nitrogea
With N itrogeD

1.145
1.158

1.329
l l97

1.2a7
r.211

1.401
1.361

VETCHES
Witlout Nitrogen
lvith Nilro8eo

2.102
2.659

2.725
2.741

2.865
2.908

3.061
2.993

CONCLUSIONS
The differences between the different seedings are signilicant. Sulphate of am-

monia produces a significant increase in the yield of green produce of all mixtures,
the increase being significantly greater when oats predominate. The results indicate
that for green produce the optimum mixture without nitrogen is 102 lbs. oats and
98 lbs. vetches per acre ( 14.9 lbs.), and that the optimum mixture with nitrogen is
123 lbs. oats and 77 lbs. vetches per acre (17.0 lbs.). The difference betwe€n
these optima is sitnificant.

The total dry matter of the itst three mixtures is significantty increased by the
application oI sulphate of arnmonia. Total dry matter reaches a maximum with a
seeding rate of 110 lbs. oats and 90 lbs. vetches where no nitrogen is given, and with
a mixture somewhat richer in oats when nitrogen is given.

The total nitrogen content of the crop is not appreciably altered by the application
of nitrogen, and the nitrogen l,ercentage of the oats is actually somewhat lower on
the plots receiving nitrogen, The total nitrogen content is a maximum for a
mixture of 50 lbs. oats and 150 lbs. vetches per acre. ( See Fig. f, p. 27).

3 Oats | 2 Oats I I Oats
I Vdches I 2 Vetches l3 Vetches

Oals _Jf Without Nitrogetr
lwitb Nitrogetr ..

42.9
53.5

36.6
44.4

30.5
41.0

2t.7
26.0

32.9
41.2

Vetcbes.lf Without Nitrogeo
lwitb NitrogeD ..

ll.0
8.6

18.4
14.9

23.S
19. r

28.6
30.0

20.5
18.4

fota I wittout Nit og"n -
MDry. I 

With NiboCen ..
12.9
53.5

47.6
53.r

48.S 45.6
45.2

28.6
30.9 17.7

Mean 48.2 50.1 52.1 15.4 29.8 45.2

Standud erlorcingh enlrl. Total dry matte!: l.?l cEt., or 3.78 per ceat.

Mcan ,

I
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t50

WINTER FORAGE
DIFTERENT SEEDS MIXTURES.

RF-trosters, 1931-2
Plstr alrd lrleld6 LE lb.-Greca wetehta (lot cut above,2nd cfi bclov).
G B R O O G W R B 16,I

SUMMARY OF RESULTS
First

Per cent.

GREEN MATERIAL

205 R W B O G B wRoG221
SysrEx oF Rtpl-rcarroN : 4 randomised blocks of 5 plots each, for dilleretrt 6ops, with €ach Plot

sub-divided into Iour Ior seed mixtures.
AREA or Eacn SUB-PLoI : l/soth acre (28.6 x T0liDks).
MAIN PLor TREATMENTS : Rye (R), six-rcwed barley (B), grey v.iater oats (O), vheat (W), and

ItaIiaD ryegiass (G).
QUARTE!| PLor TREATMENIS: 4 bushels oI cereel (or 60 lb. ryetrass) (l); 2 bushels oI c€teal (o!

30 lb. ryegra$), I of beaDs, I oI vetches (2); 4 bush€ls oI cereal (or 60 lbs. ryegra.as), uDdersow!
\rith trefoil (3); 2 bushels oI cereal (or 30 lb. ryegrass), I oJ b€aDs, I of vetches, utrdersovD
with treloil {4).

Beser Mexumrt': 3 cwt. sulphate of adrronia (ll c\rt. at sowiDg, ll cwt. itr spring), 3 cwt.
superphosphate atrd 2 cl*t. 30 per cent. potash manure salt.

SEBD SowN : july 23!d, 193r. Cut : lst crop, November l?th-l8th, l93l ; 2nd crop, May 24th, 1932.
PrlEvrous CRop : Temporary leF.

Ry%rass
Rye
Barley
Oats

78.8
131.9

91.1
97.7
96.8

79.3
136.1
98.6
90.E
91.9

DRY MATTER

1
170
172

3
68

231

I
94

t72

2
220
r70

t
41

r76

3
85

219

I
32

t70

3
48

228

4
167
t23

3
68

l6?

4l
rs3
ll8

I
32

l0t

I
96

162

3
lt9
t7a

1
192
139

2
r78
t24

4
210
9l

I
4{

199

I
5l

l?0

4
2y:
lt6

I
28

129
152
ll8

4
198
t72

3
ll7
189

4
200
206

2
215
ls4

193
ll5

1
ls2
108

I
46

ll3
2

2r0
84

3
88

133

2
214

a7

4
280
192

265
189

I
2A

156

3
a2

221

3
128
187

2
287

85
25a
214

3
l5s
21A

3
58

2t1 86

I
24

ll4

4
2e8

83

I
54

148

4

146
286

39

3
105
108

I
133
1.13

3
t64
183

I
66

178

4
300
r90

4
250
102

255
t22

2
302
t24

3
l0s
234

I
136

84

4
322

I
27t
156

2
418
163

I
43

t42

4
259
6l

3
8l

150

2
230
l0t

244
162

3
51

165

1t
240 10
43 68

306
t44

4
295
165

3
108
186

2
254
156

I

138

3
87

178

I
77

t98

4
244
101

3
l3t
l2l

290
63

3
236
t63

1
376
160

47.8
95.5

60.8
58.0

r3.rl9r.ol36.5
66.a1135.4|?r.o
2l.S ltl.0 I 38.3
24.O i 108.8 I 45.2
3l.z lroe.4 I 43.8

119.5 | 62.9 1115.3

129.8
163.5
136.1
129.8
134.8

1.9
8.6
3.7
3.1
3.9

5.1
9.6
6.0
5.8
4.9

Sta tad..rtors of single .nt'ics--{,t€f",rt matelial : 7.34 cwt., or 0.88 per c€ot.
Dry matter : Not available.

Cwt. per acre

I 3 -1 I :l 3 4

W'heat
Rye8ra-s.s
Rye
Barley
Oats

04.9
tza.2
101.4
t12.5
102.9

56.6
100.2

68.2
72.6
71.9

t7.6
89.2
29.1
32.3
42.7

122.4
142.2
149.1
146.4
t17.2

t27.7
172.4
136.5
151.4
138.5

trlean 31.1 111.1 16.7 108.0 7 4.3 42.2 100.0

9.7
16.0
13.4
I1.9
l3.r

I t.6
t4.6
t2.2
t 1.6
12.0

7.1
12.2
8.8
8.1
8.5

21.2
96.1
41.2
e5.0
43.7

108.6
l?8.5
t49.8
t33.6
146.t

57.4
107.4
47.4
84.9
64.9

Meat . . t 2.8 6.3 12.1 8.9 17.4 113.3 7 0.1 138.8 100.0

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 154

15I

Second Crop

Cwt. per acre Per cent.

I 3 1 I 2 {

GREEN MATERIAL
Wh€at
Ry%rass
Rye
Barley
Oats

50.9
70.5
75.2
16.1
40.9

62.1
74.2
45.8
u.4
2a.2

47.2
79.4
96.8
9t.3
59.1

55.1
17.0
40.2
80.1
39.r

63.6

65.5
82.7
11.E

9I.0
107.1
120.4
lt4.l

82.2

79.t
112.8
69.6

r28.2
42.5

132.5
120.7
147.2
138.8
89.8

84.1
t17.0
at.2

12t.1
59.4

96.7
r 14.1
99.6

125.7
63.6

Meat 65.1 56.9 82.8 58.3 6,t.8 99.0 86.6 12 5.8 8 8.7 100.0

DRY MATTER
Wheat
Rye€rdss
Rye
Barley
Oats

12.6
l6.o
18.0
l3.t
9.5

10.3
16.3
8.9

14.2

17.3
t7.5
t9.7
16.4
12.7

r0.0
t6.8
8.4

12.5
8.3

12.6
16.6
13.8
11.0
9.2

94.7
121.0
136.1
s8.8
71.9

77.O
123.3

67.2
107.0

19.2

130.6
t32.2
t48.4
123.8
95.7

7 5.4
126.8
63.4
94.4
62.6

94.4
125.8
103.8
106.0

69.E

13.8 11.2 16.7 11.2 13.2 10 4.5 81.7 126.1 81 5 100.0

Sranda/d etors of si^gb ,rrrrrs--4reen m-attd'ial : 4.23 
acw? 

or 6.4 per ceDt.

CONCLUSIONS (Green Materld)
In the autumn crop the yield of rye grass is significartly greater than all the

cereals, but there are no significant differences between the cereals.

In the spring crop the yields oI barley and rye grass are on the average significantly
greater than the other types of crop and wheat and rye significantly Sreater than
the oats.

In the autumn crop the yieltls of mixtures containing beans and vetches are
signilicantly greater than those $/ithout beans and vetches. The yields of mixtwes
wilhout bearu and vetches are significantly increased by trefoil.

In the spring crop the rye, wheat and oats mixtures containing bears and vetches
leld signffica.ntly lower than those without beans and vetches, the effect being most
marked in the case of the rye. As before the lelds o{ rnixtures without beans ald
vetches are sigrrificantly increased by trefoil.
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FORAGE
EXPERIMENT ON TIMES OF GUTTINC

RF-Great Knott, 1932
Ptatr and y'eld8 ta lb. Drlr rnafter.

.Estimated.

the ,ate oI 0.5 c\r't. PrO. per acre.
MaNuREs APPLTED : March 3rd-4th. SEED SowN : March llth.
PRBvrous CRop: BeaDs, folloB'ed by wheat which was ploughed iD.

CONCLUSIONS
The effects of times of cutting and of nitrogen on the dry matter are both significant,

the increase with nitrogen being significantly greatest at the third cutting.

w
t

SystEM oF REpLrcArroN : 4 x 4 I-atin square with plots split Ior sulphate of ammotria.
ARE^ o! EACH SsB-PLot : l/80th acre (50links X 25litrks).
Tts,{tusxrs :

l:Cut s€cotrd week in Juft- {June llth.) 3:Cut three weeks after 2. (July 22nd.)
2:Cut three weeks alter l. (July lst.) 4:Cut tlree weeks after 3. (August lzth.)
Sulphate of ammonia (S) a.t the rate o{ 0.3 cl*t. N per acre.

B-as.AL DRlssrNG : Muriate of potash at the late oI 0.5 cllt. KlO per acre, atrd superpbosphate at

30
74.4
3S

9s.8

2S
63.5
20

61.4

ls
23.6
ro

l8.g

4S
93.2
40

90.6

lo
fo.7
ls

22.5

40

4S
99.9

30
73.8
3S

89.5

2S
56.'
20

51.0

40
ltl.6

4S
t08.8

lo
18.8
ls

24.0

2S
65.1
20

58.6

30

3S
87.4

2S
6l.:)
20

54.6

30
79.2
3S

86.1

4S
83.0+
10

80.5

lo
t6.5

1S
19.8

SUMMARY OF RESULTS : DRY MATTER
(l) Cut
znd *eek
in Ju[e.

(2) Cut (3) Cut ei .-e* ll Statrdard
Erroralter (l). after (2). after (3).

Cwt. per acre
No Sulph. of Amm.
Sulph. ot Amm.

13.4
16.0

40.3
43.9

54.5
62.8

66.9
68.7

43.8
17.8

14.7 42.1 67.8 45.8 1.8 4

Differcncc +2.6 +3.6 + 8.3 + 1.8 +4.0 1.54

Per cent.
No Sulph. of Amm,
Sulph. of Amm.

29.2
35.0

879
95.9

I18.9
I37.1

146.1
150.o

9 5.5
104.5

91.9 12 8.0 148.0 100.0 1.0 3

Di.lfcrcnce +i.8 + 8.0 + 18.2 + 3.9 + 9.0 3.36
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POTATOES
Effect of Autumn ploughing and sowing of rye.
Application of dung.
Nitrogenous fertltiser: sulphate of ammonia, single and double dressings.
Potassic fertiliser : sulphate of potash, single and double dressin$s.

RP-Gt. Knott, 1932.

Plan and Yields ln lb.

AD

AR

ARD OD

OD AR

ARD

1

I

oAD

2N
338

2K
246 304

2N2K
349

2Nlr
355

IN
2S3

IK
249

o
239

rNlx
300

IN
330

2N2I(
346

o
248

1N2K
272

2NlX
349

2K
i64

2N
328

1K
248 320

IN 2N2X
338

2N II(
336

2N
318

2K tNlx
4t2

o
285

1N2K
312

1K
258

tN2X
336

2K
278

IN
344

2N2K
330

2N1K
354

2N

INI K o
258

IK
267

IN2K
282

INlK
323

2N2K
335

IN
278

2N
331

2K
249

o
r52

2NIK
2S6

IK

1N2K
261

IK
207

o
212

2N2K
313

2N
316

2K
2t9

316
tNlx
215

IN

305
IN
315

2K
234

o
21A

2NIK
344

2N
375

2N2(
359

IK
,6r

INlK
315

o
250

rN2X IK
259

IN
300

2K
:l5tr

lNlx
30s

2N
326

2N2I(
327

2NIK
349

lNlx
314

o
263

2N
328

2N2K
370

IN2N
3rl

2N1K
342

2K
276

IN
3r9

IK
276

INIK
313

o 2K
3{0

IN
314

2N2X 2NIK
310

2N
359

lN2X
313

IK
i]41

IN
33{

INIK
308

o
246

IK
248

2K
261

2NIK
309

2N2I(
300

2N
3rl0

tN2X
232

2NIK
244

2N
23{

I NIK

o
227

1N
227

2N2K
256

250
IK 2K
l9l 207

IN 2N
339

o
298

tK
279

2K

1N IK 2N1K
352

IN2K
312

rN IK
308

IN
3r4

2NIK
371

IN2K
296

2N
34U

o
257

2K
256

IK
,40

2N2X
313

o
230

IK
2t7

2K
250

IN2KI
205 i

INIK
.297

2N2K
32r

2N
3J0

1N
301

2N1I(
340 l

INIK]
306 I

2K
255

IN2K
3r6
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DETAILS
SysrBM oF REplrcarroN: 3 raDdomised blocks ot 6 plots, each suHivided into I sub-ploLs.
AR A oFEAcn Soa-PLor: l/ooth acre. (631 x f7*tDks.)
MarN PLor TREATMENTs: No autuma cuttivatiotr (O), autumn ploughing (A), autumn Ploughitrg

q.ith a catch crop of rye (AR), alone and in combination with dung; the dutrg is aPPlied to
the autumtr ploughed plots before the autDrrtr ptouShiES, othemrise before tbe q)ring PloDSh-
ing. Dong ait th; rate-o{ l5 tons per acre in autumo 0ess in sPrioS ProPortioDately to loss oI
w€ight in clahp). A plots spring ploughed.

SuB-PLor TREAo(;Nrs : Sulphaie oI aDmonia at the rate oI 0, 0.4 aad 0.8 c\rt. N. P€t acf,e, and
sulphate of pote-sb at the rate oI O, O.8 aqd 1.6 cllt., Kp Per acre, iD alt codbioatiot s.

Basal Eatruring : Supe4)hosphate at the rate oI 0.5 c*t. PrOr Irer acre.
M^NUR&S AppLrED: April 7th. PotaroEs PLANTED: APrif 7tb_8tb.
VaRrETy : Ally. ' PorAToEs LITTED : Samber 29th.
PBEvtous CRoP : Beans.

GENERAL SUMMARY,

No duEg- Dung.

Not
Autumtr Autumn

Dloushed.
ploughed
and Rye.

Not
Autumn

Autumtr
ploughed
and Rye

Tons acfe

.,ril { i;fi;;*;h
aErE. I Double Dotasl

8.90
8.39
8.56

9.25
8.66
9.40

9.82
0.46

I1.44

to.9E
ll.ol
l1.08

a.72
9.59
9.88

10.55
10.00
t0.32

Srnele fNo potesh
sulph. { SiDgle potash
amm. L Double potasl

10.56
9.66

10.80

10.36
I l.4l
t0.71

12.65
12.46
I1.92

13.47
12.3?
12.83

I1.76
12.65
12.10

12.99
13.17
t 1.25

Double fNo pot3-sh . .

sulph. < SiDgle potash
"-h I n^ l|lp m+rrh

1t.50
12.O7
12.D5

12.41
t2.o7
I1.73

r3.48
13.38
13.70

13.40
14.03
13.91

13.92
13.04
13.68

12.84
13.65
19.73

Per Cent.

."rp;. I ii;fi;;;i
amm. I Double Dotasl

77 _t

7 t.2

80.t
7 5.0
8r.4

85.t
82.0
99.1

95.t
95.4
96.0

75.ti
83.1
85.6

91.4
86.6
89.4

Siagle fNo potash
sulph. .{ Singte potash
amm. L Double potasl

91.5
83.7
93.6

83.8
98.S
92.8

t09.8
108.0
103.3

It6.7
to?.2
I u.2

10t.9
109.6
104.9

112.6
r 19.3
97.5

Double fNo potash ..
sulph. < Sitrgle potash
amm. I Double potasl

99.6
104.6
104.4

107.5
104.6
101.6

1r6.8
116.0
ll8.7

rl6.l
121.6
120.5

120.6
1r2.9
I17.6

tll.2
118.3
110.3

Each yield i! the above table is the meao of 3 sub-plots. The s't3ndard erroB of the yields of
single Ebole plots (appropriate to direct comparisoDs of dung aDd cultivatioDs) and oI single
sub-plots (appropriate to compar:isons involvinA potash aIrd DitrogeD ard theii ifteractioDs with
dung and c tivatiotrs) are:

Whok plols: 0.509 tons or 7.88 per ceat.
Sub-rrors. 0.860 totrs or ?.45 per cetrt.
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MEAN OF ALL CULTIVATIONS

acre

No
Dung

No potash
SiDgle potash
Double potash

9.32
8.8.1
9.80

11.19
ll.r8
l t.l4

t2.46
12.51
12.49

10.8 4
I 1.14

9.32 11.17 12.49 10.99

Dung

No potash
Sirotle potash
Double potash

10.08
10.20
10.43

12.74
12.03
12.06

r3.3S
13.57
13.41

12.07
12.23
11.97

10.2 4 12.;8 13.46 12.00

No
Dulig

Per C€nt,
Eo.a I 97.u I 108.0 t, 95.376.6 I gc.s I 108.4 ll st.o84.0 | s6.6 | 108.2 ll co.o

No potash
SiDgle pot -sh
Double potash

80.8
76.6
84.9

97.0
96.9
s6.6

80.8 96.8 108.2 I5.3

Duog

No potash
Sitrgle potash
Double potash

87.4
88.4
90.3

110.4
112.0
104.5

1t6.0
ll?.6
l l6.l

101.6
106.0
103.6

88.7 109.0 116.6 10 4.7

Starddrdtcrrols : See previous table.

MEAN OF ALL CULTIVATIONS, DUNG AND NO DI'NG

No
Sulph. Amm.

SitrBle
ph. Amm.

IDouble I

ph. Amm. I

Tons per acre
No potash ..
SiDSle potash
Double pota-sh

9.70
9.52

l0.lr
I1.97
12.06
I1.60

12.92
t3-04
t2.s5

11.54
11.55

9.7 8 11.88 12.97 1 1.51
Per Cent.

No potash ..
Siagle pobsh
Double potash

82.s
87.8

103.7
to4.4
100.5

I12.0
113.0
112.2

100.0
100.1

84.7 102.9 112.4 100.0

Standard er/o, of single entry : O.2Ol tons, or l.?6 per cent.

Single
Sulph.
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156

MEAN OF AIL LEVELS OF NITROGEN AND POTASH

Tons p€r acre

.6S

11.12 1 1.18

Per Cent.

99.0 96.9

Standdrd .tor of singlc enlly: 0.325 t(ms' or 4.55 Per cent_

CONCLUSIONS
The rve croD failed. The response to dung, l.I0 tons, is significant, but the

autumn ;loughing produced no sidnificant effecis (The design of the experiment
orecludes a very precise verdict on these points.)
' Simificant ies'potoe to both dressings of sulPhate of armonia, 2.10 tons for the
single"dressing and l.Og tons additional for the double clressing, the additional response

beis sisnificantlv less than the initial response.
p"otaih oroduLea no apparent effects, nor is ihere any evidence of interaction

between thd artilicial fertitiers, and the dung or cultivations.

12.02 11.51Meat

-T
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Treat- Roots (un-
metrt. $?-shed). Tops.

r57

SUGAR BEET
Effect ol nitrate of soda, applled at varioua times.
Early and late application of mlnerals.
ordlnarv and intensive i.nter-drill cultlvation.

RS-Great Knott, 1932
Plan and yteld3 ln lb.

Treat- Roots (un-
ment. $,ashed). Tops.

Sugar
Per cetrt.

Sugar
Per cent.

_EA
N!EA
NlEA
N,LA
NTB_LB
_EB
N3EB
N,EA
N,EB
NlEB
N,LA

-LANlLB
N,LB
NALA

18.81 ,

18.24 I

11.73
18.52
r8.ol I

18.68
1E.58
18.64 i

17.78
18.30
18.70 i

18.47 i

t8.?0 It8.35 l

18.01
1a.21

I

61
268
284
268
217
251
242
223
241
252
)41
23S
268
226
244
235
,56

f - No fiff,ogeo. J E Ba-sal mherals 3 weeks belore sowiog.
I N, Nitrogen 3 weeks before sowhg. -\L Basal minerals at sowilg-
'l N. Nitrogeo at sowitrg. t A Ordinaiy cultivatioa.
IN; Nitrotetr hdl at sou,ing, hau at silgling. \B Iotensive itrtetdril cultivation.-Nitrate oI soda at the rate of 0.6 cs4. N per acle.

BAsaL Mt!. B Ls: Super. at the rate oI 0.5 cwt. Pp! per acre, aad potash marure salt at the
rate of l.O cwt. KrO per acre.

BEET Sown: May lgth.

NTB
NTEB_LA
N.LA_LB
-EA_EB
NlLB
NlEA
NILA
N!LB
NtEB
NTLA
NIEB
NIEA
NIEA

274
250
242
27a
221
282
22t
255

244
245
234
27$
25t
264
263

230
230
2t2
222
t14
221
161
t82
279
215
t77
192
255
2sa
266
251

r?.96
t8.92
19.04
18.81
r8.92
19.04
ts.27
18.92
18.35
19.15
19.10
19.21
18.64
r8.35
18.35
19.04

269
283
328
298
254
224
194
216
296
228
223
264
186
244
249
s86

NIEA
NILB
-EAN,LA
N,EA
NILA
N"LB
NPA
NlEA
N!LB
-EB
-LAN,EB

LB
NIEB
NsEB

N.LB 236
N,LB 262
N1EA 269
N1LA 958

-LA 263
N,LA 271
N.EA 263
NILA 270

- EB :r l5
N,EA 269
N.EB 242
NrEB 251
N5EB 254

-EA 235
NrLB 960

-LB 232

7.61 l

8.75
8.47
4.21
8.92
8.24
8.52
8.70
8.6?
4.47
8.35
4.21
8,24

268
25t
264
2At
278
211
214
270
262
256
2t5
242
272
224
233
252

257
216
ls7
202
234
3ls
224
,88
245
212
159
19,
)26
186
207
:t05

18.81
18.24
t8.70
19.81
10.10
r8.4?
18.75
18.47
18.81
t9.21
t9.15
t9.27
19.04
18.92
r8.70
18.07

252
230
2a7
297
250
302
264
27A
179
246
2r3
230
241
224
201
r92

18.8r
18.35
18.58

SysaEM oF REpLrcAtroN: 4 landomised blocks of 16 plots each.
AIEA oF E^cri PLor : l/t38th acre. (106.1 x 6.8links.)
v^RrErY: Kuhn.
TiBAT1IENTS : All coabitrations oI :

BEET LTFIED : Novembe! 3rd-4th.
PBEvrous CRoP: Beaas.
CgLarvAatoNs:

Orditrary : Sufficieot haod or light horse hoeitrg to keep down weeds. Actual cultivations:
loDe 20th, July 7th, horse boe. July gth, l3tb, l4tb, l5th, hand hoe. InteD-slve: Ord.inaiy
aultivation, plus aa itrtensive cultivatiotr with holse o! Eotor implements as tre.rly as possible
at teDday interyals from siD8li-tr8. Actual additioDal cultivations: July l4th, 224d, August
2nd, Eotor hoe. Augud l3th, 27th with smau motor cultivator.
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158

OF RESULTS

+N.at
sowiag
lN.at

acre

Ordinary
cultivation

t axly basal
I-ate basal

r3.97
t2.95

t 4.21
l{.0{

13. rJ4
I {..t.1

tl ),
14.17

11.09
11.22 13.90

13,16 11.12 11.11 11.19 11.15 13.98

Intensive (
inter-d.ill I

cultivation 1
L

Early basal
Late basal

11.64
t2.22

12.96
13.48

13.44
13.93

r3.06
12.88

13.16
13.13

12.7 6
13.13

11.93 13.22 13.6 8 12.96 13.29 12.9 5

Meon of both cuAit aliorrs 12.7 0 r 3.67 I 13.s2 13.5 8 13.7 2 13.17

Cndinarv

InteGive f
intcr-.lrill I

cultivatiotr '{

t

Tons

S,ardad cr/ors of siqlc rrrris-Roots :
TO,PS :

TOPS

12.9 4
13.67

13.30

0.276 tons, or 2.05 per ceDt.
0.693 tolls, or 4.?5 per cetrt.

G#b;i' l'#; I iil; I i;;; liH';

101.s 1103.3

12.11 | 15.85 1s.53 I 14.55

Ordioary
cultlvatioo

t arly basal ..
I-ate basal

9b.5
88.6

t 20.,
122.2

I12.5
I17.0

109.1
104 2

113.9
111.t 108.0

92.6 1 14.8 106.6 I11_2 10 8.8

Iatensive
irter-dri[
cultivation

Eariy basal
82.0

06.$
95.3

94.4
I02.0

902
95.?

I3.8
97.7

8 8.7
I3.8

77.6 06.1 I8.2 92.9 95 8 91.2

Mzan of bolh cultiuations 8 5.1 1t)8.6 106.5 99.8 10 5.0 100.0

Cent.

acre

Iti:'":f' :: ] i;:# ] il.3i 
I

15.19

15.;1

15.7;

15.8 6

14.5 8

itrter{rill
cultivation

Early tasal .. 1 IO.OA I l4.rS
hte basal .. I tr.96 | rJ.90

13.78
!4.88

13.l6
13.95

I uean .. .. I te.so I tz.at 16.7 4

Me4n .. .-l ll.tz

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 162

159

SUGAR PERCENTAGE

No
Nitrogen

NitrogeD
3 weeks
before
sowiag

Nilrogetr
at

sowlng

i N. at
sowroS
lNat
singling

Meafl oJ

ordinarv ll
cultiv;tion 

1

Eanly baeal
I-ate basal

18.84
t8.98

18.34
IU.60

18.35
18.46

18.72
18.84

18.17
18.6 3

18.56
18.7 2

18.91 18.47 18.40 18.7I 18.;5 18.6 4

IDterNive
inter-drill
cultivation

Early basal
Late basal

18.92
18.75

18.50
r8.46

l8.ti5
18.48

18.54
18.37

18.56
18.4 4

18.65
18.52

18.81 18.18 18.56 18.16 18.50 18.58

Mcan of both cubiualions 18.8 8 18.18 18.18 18.62 18.52 18.61

Per Cent.

Ordinary
cultivatiotr

Itarly basal
Late basal

101.2
t02.0

98.5
99.9

98.6
99.2

I O0.6
101.2

99.2
100.1

99.7
100.6

101.6 98.9 100.9 99.7 100.2

InteDsive (
ioter-drill I
cultivation 1

L

Early basal
I-ate basal

101.6
r00.7

99.4
99.2

100.2
s9.3

9S.6
c8.7

99.7
99.1

100.2
99.5

101.2 99.3 I9.8 99.1 99.8

Mean of bolh ci.Uivalions 101.1 99.3 100.0 99; 100.0

Standant enot oJ single enby: 0.16a or 0.903 per cert.

CONCLUSIONS
Significantly greater yield with ordinary cultivation, both for roots(l.O3 tons or

7.6 per cent.) ard tops (2.56 tons or 17.6 per cent. ). The difference in sugar percentaEe
is small and not significant, being 0.06 or 0.4 per cent. Breater Ior ordinar!, cultivation.

Significant response to nitrogen both for roots and tops, set off by a significant
reduction ir sugar percentaSe, this response (to 0.6 c$t. N per acre) being at the rate
of 1.70 tons per acre, or 12.7 per cent. per c*'t. N for the roots, with a corresponding
reduction oI 0.60 or 3.2 per cent. in sugar percentage. In the case of the tops the
response to nitrogen given half at singling is significantly less than when given at or
before sowing. The simiiar difference ilr the roots is not large enough to be siglificant.

No signilicant difierences between early and late applications of the basal manures,
though the individual treatment means axe somewhat more irregular than expectation.
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KALE
AMMONIUM HUMATE, SULPHATE

HUMIC ACID.
Rtr-Great HarPenden' 1932

Ptan and leld8 tn lb.-gr€en welght8.

OF AMMONIA AND

SysrEM oF REpLlcarIoN: 5 x 5I-atin square.
e"rio. A^c, PLor : l/s0th acre. (f0 yd:s x I yds 2 {t.) Kate driled itr rows spaced 18 irches

apart, not thitrned.
VARTETY : Thousand Head.
TREATMENTS:

l:No nitrogen.
2-Sulph. Amm. at the rate of 0.145 cwt. N per acre.
3 - SLrl;b. -{mm. I at tbe rate of
.t: Am'monium humate |0.{ ct[t. N per
5: Humic acid J acre.

lIANrrREs APPL1ED : June l4th.
Dii^i-o*"i.i"o, S;per. at the tate of 0.5 cut. P,o! per acre, atrd 30 Per cetrt Potash manure

salt at the rate o, l-0 cst. KrO Per acre.
SEED SoI*'.- : June lfth.
K-ALE Cur: November lgth.
PREvrors CRoP: Rye, fed oII by sheeP.

SUMMARY OF RESULTS

No
liitroten

S/Amm. i
0.l45cwt.

N. I

S/Amm.
0.4 c\rt.

N.

Hum.
O.4 c\It.

N.

Acid
0.4 cwt.

N.

Mzan I Statdard
i Error

Fftsh )latetial-
Tons per acre - .

Perctnt... -.
12.61
92.0

13.78
100.6

15.4'
I12.5

13.78
100.5

12.94
94.4

13.7 0 0.382
100.0 2.78

Perccatage ol Dty I

Marrd in Fresh' | 14.88 l;.30 I {.17 15.:2 15.00 14.91

w

i

+ Replicates bulked.

CONCLUSIONS
Sigaificant response of ftesh material to nitloggn: The-yield with ammonium

t ,r-.ie is tt 
" "rt 

tiu as with the small dressinB of sulphate oI ammonia, and siSTtlq-

".ntiv 
f"*t than with the large dressing oflulPhati of ammonia' The yield with

f," i6 
".ia 

is not sigrrificantly"<Iifferent irom thit with no--nitrogen, but neither is

its difference lrom t-hat with immonium humate {ully significant.

1
?38

I
560

s
580 601

3
616

5
750

2
573

3
659

1
595

I
448

I 4
603

2
G05

3
699

5
446

3
i62 601

4
585

I
532 486

82'
3

719
I

551
5

ilt
1

565
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l6l

KALE
VARIATION IN TIME OF

RK-Great Harpenden,

CUTTING
1932

10

N

t

SysrEu oa R.spr-acArroN: 5 xs lrtin square.
ARr^-o_F _EACE PLor rN ColuMN I, O.OO95 acres (28 x g4liDks);II,O.Oll8 acres (2S x 42 tinks);III, IV, V,0.0t26 acres (28 < 45 links).
V.ARrETY : MaEow stem kale.
CurrrNGs:

l:Cut November 2lst.
2:Cut Decemb€r 20th.
3:Cut Jaouary l6th.
4-Cut Februarv l3th.
5:Cut March l3th.

BAsAL--M^xuruNc : 16, totrs duot, 2 cwt. sulphate oI amEooia, 3 c\.t. superphospbate, and g cwt.
Irotash daoure sa,lt per acre.

SEED Sow!: May 6th_
P&Evrous CRoE : Spring oats.

Fresh material-
Tons per acre
Leaf stem ratio
. Replicates bulked.
t Includiog 2.92 tons dead leaves (deterEined by sampling).

. For perc€ntate d_ry matter, atrd p€rcentage nitrogen atrd tibre i, dry matter, see p. 28. Thcs€percentatrs were determiDed ou bulked replicates.

CONCLUSIONS

....T^"_:gfg^t]t greater yield,of fresh material in the third cutting is due to the
y^::.:?.11:T-r."l.tlr9 :rop at.this harvesting. The leaf_stem ratio shoiL a signilicant
Illll":.1^Tj_h,l-h9 tater,cuttings, t[e hiqh _valug oI the third cutting being"also duero rne wet condrton ot the leaves. The yields of total dry matter, toiA nitr-ogen, andtotal fibre are given on p. 28.

Pl.an and yteld8 in lb.-creen Wettlhts.

3
ri6l

4
472

I 5
696 72t

I
609

5
674

2
120

4
654

3
750

5
508

2
649

4
725

3
780

I
799

2
574

3
781

5
695

I
674

4
690

4
513

I
663

3
720

2
709

5
650

SUMMARY OF' RESULTS

51 50

Uut on
Nov.2lst

Lut otr
Dec.20th Jan. l6th

Cut orl
Feb. lsth Mar. lsth

StaEda!d
Error

25.68
0.455*

25.30
o.125

27.50
0.495

24.37
o.347

24.14t
0.302

25.40
0.105

0.643
0.0396
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KALE
EFFECT OF THINNING

ORDINARY AND INTENSIVE CULTIYATION
RK-Great Harpenden, 1932

Plan and ylelds tn lb.' grren welghts (excludlnll edlle rows).
2u I uo .:,ro

I rt rr5
I TO 605
, UI ti0;

ro o:i
uI ti39

i TI io8
uo tol

TI 6,-)8

UI 6{6
r UO 6t:

r: TO 600

TI 8{4
UI 830
TO 854uo s52

TI 77Iuo 909
UI 452
TO 8{0

38

N

t

SysrE{ oF REpLrcATroN : 6 ratrdoBis€d blocks oI { plob eech.
AREA, EXCLUDTNG rDcE iois: 3/200 acre (166 x 0-06 litrLs). Five ross ia each plot.

Edge rows harvested separately. 30 feet discalded lrom plots 20-37.
VAraratY : MaEow stem.
TREAtMENts :

U - UothiDned. (Itr 2 ft. rou.s).
T-Thitrned (18 itrs. ).
O:Ordinary cultivatior. (June 2nd-.lth, hors€ hoc.)
I: Itrtensive cultivatiotr. (July 4th, lgth, 2?th, motor hoe.)

BasAL llllaNuRrNc: Dung at -the nte of 16 toas p€r acre, sulpbate of ammonia at th6 rate oI
2 cvrt. per acre, supeq)hosphate atrd potash matrule salt at tbe rate oI 3 cu't. per acre.

SEaD Sosalr : May 6th,
K^LE Cur : Novemb€r 14th aad l8th.
hE!'rous CRo p : Spriog oats, uoder-sowtr with seeds led off by sheep.

YIELDS OF GREEN MATERIAL ROWS

Ordinary Ordinary Intensiwe Intensive

Ratio Leal/stem (greeD material)
Percetrtage dry mattelr: I-eaves (8reen)

Stems ($een)

CONCLUSIONS
Thindng and intensive cultivation both reduce the yield of green material signi-

Iicantly.

Stondard Enol of singlc enlry: 0.321tons d 1.27 per cent.
Srandd?d Error ?c, PA: O.7gO tons or 3.lO per ceat. (edge rows discarded).

0.896 toDs or 3.52 per cent. (edge rows included),
The discarding o{ the edge rcws has sigaificaBtly reduc€d the error.

ANALYSIS OF SAMPLES

0.415 0.570
r2.8 I t2.Z
r4.3 I 13.7

OrdiDary cultivation | 27.65
Intensive cultivation I 25-51 100.1 92.7

0..130
t 3.6
t{.4
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Sugar
per cent.

763
72A
135
689
633
?15
724
590
708
68S
724
570
590
7t0
696
663

-LA 572
NrEA 595
N,LB 608
NJ,B 578
NrLA 687
NsEB 636
NIEB 74O
NIEA 730
N,EB 884
NIEA 873

-LB 726

-EA 673

-EB 648
NILA 834
NILA 758
NrLB 654

NrLB 688
N3EA 688
NrEB 706
N;EB 609

- LB 646
NIEA ?65
NILB 679

-i:a 640
N,EB 769
NILA 894
NILA 762

- EB 649

- LA 641
N.LA 748
N,LB 733
N'EA 569

625
543
s30

682
820
552
654
609
758
740
741
582
644
537
568
?08
650
122
761

18.52
18.35
17.90

Replicated Experiments at \Moburn
SUGAR BEET

Effect of nitrate of soda apDlied at various times.
Early and late application of miuerals.
Ordinary and intensive interdrill cultivation.

W S-Butt Close, 1932.
Treat- Roots (utr- Tops Sugar
meEt. \rashed) p€r ceat.

Plan and yields in lb.
Treat- Roots (ur- Tops
ment. washed).

NtLB
N!EA
N.EB
N!EA
N!EB
N,EB
N!LB
NILA
-EA
-EB
-LB
-LAN,LA
NtLB
NtLA
NsEA

548
588
63?
120.
674
677
702
886.
610
6tr
548
593
724
681

6ls
742
751
836.
827
7U
111
878.

564
612

?08
761

r7.56
18.24
1i.50
17.73+
t7.44
17.2t
17.7a
t8.07.
18.35
18.24
18.24
18.18
17.78
17.44
17.90
18.35

532 !8.35
7o2 l8 47
808 17.73
794 t7.73
760 17.96
828 18.47
821 17.56
853 17.81
006 17.90
922 17.78
70r t7.7a
686 t8.30
828 17.96
424 17.78
878 17.33
888 17.48$72

730
775

N!LB
N,EA

-EBN,LA
NIEA
NPB
NILA
N,EB
_. LA
NlLA
-EA-LBN,EA
N,EB
NIEB
N,LB

663
602
552
808
630
608
585
693
547
638
570
552

18.52
18.24
18.47
18.64
17.78
18.35
t8.35
17.90
18.75
18.8t
18.47
18.?0
18.13

I ?.90
18.30
18.t8
18.01
t8.t3
r8.13
t8.24
18.81
t4.24
18.58
18.01
18.47
18.47
l8_52
t8.18
18.07 I

'64
' Plots 4 aad 8 received atr additional IN .t sin8lirs by mistake. The yields were rejected oD

aoaly'sis.
Plots 33 to 64 are to the East of and cootiguous to plots I to 32.

SyslEx oi REpLtcATroN : 4 raDdomised blocks of 16 plots each.
ARE^ oF E^cH PLor: l/soth acre (180 x ll.l lilrks).' VARTETY: Xuhn.
I-REATMENTS: All combiDations of-

[-- No dtro8eE. fE Basal minerals 3 w€eks before sowing.
J Nr NihogeD 3 weeks before soeinS. 1L Ba-sal EiDerals at sowrog.
I N, NitroSetr at sowiog. le Ordirarv cultivatiotr.
L\r Nitrogea half at sowing, half it sin8ling. 1[} InteDsivl iDter-driu cultivation.
-\-itate of soda at the rate of 0.6 c$t. p€r acre.

BasaL.MDrEi^Ls: Super. at the rate of 0.5 cwt. PrO6 per acre aod 30 per ceDt. potash tuatrure
salt at the rate oI l.O c{'t. Kro per acte.

BEEI SowN : May 6th-l2th. BBET LtrrED: Nov. Zth-l2th. PREvrous CRop: Brusset Sprouts.
CulrtvAtroNs:

Jutre 6tb-7th, l?th, Jufy 4tb, l5th, August tgin, horse loe. Intetrsive iBter{riu cultivation.
Orditrary cDltivatioo, pius aa itrteGivelultivatiotr witb horse or motor implemetrts as nearlv
as poGsible at teniay istervals from singli[g. Actud additiooal cultivatioaj: July 2lst,29tb',
AugDst 5th, l8th.
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SUMMARY OF RESULTS

;
NitoSetr |

I

Nitroeenl
3 weeks I

belore I

sow ing I

Nitrogen
at

sowinB

*\at
sovfr!lS
lNat

sitrgling

lt

u*, otll u*,
Y,:L-

R(
'I
)ors (
lons pe

washed)
r acre

Ordinary
cultivation

-EIECr. 
I

I-ate ba-sal ..I
-fmi I

10.72

_-I'-F
I1.89.

I t.o8
13.42

l9.t I
13.33

11.75
12.88

11.6b
12.34

11.01 11.97 12.25 12.31

Intensive
inter-diill
cultivation

Early basal
Late basal

I1.22
I1.26

I1.76
11.55

13.t2
I r.38

I r.87
1t.95

12.2 5
11.62

11.99
11.5 3

ileal 11.24 11.66 12.25 11.91 11.94 11.76

1 1.14 11.81 12.2s 12.31 12.12 11.E8

Per cent.

Ordinary
culti!'etion

Early basat
Iite basal

95.6
90.3

10t.3'
100.I r

93.3
113.0

lol.9
rt2.2

I8.6
10 8.4 103.9

Me@n 93.0 100.i 103.1 107.0 103.6 101.0

IrteDsive
itrter-drill
cultivation

Early basal
hte basal

94.4
94.8

9S.0
97.2

110.5
95.8

99.9
100.6

103.1
97.9

100.9
97.1

I4.6 98.1 10 3.1 100.3 100.5 99.0

^.--- ^t L^tL .t lti ,7id. %.8 | ss.4 10 3.1 10 3.6 102-0 100.0

TOPS
fons per acre

-----.-lEinE;i--.ordinary I I-"tiu*tat
15.?0.
t6.244

l6-.14
16.r0

la.4t
16.33

16.38

I ta.tt

\ *",cultivation
13.03 15.97

ItrteDsive
inter{rill
cultivatioE

Early basal
Iite basal

12.91
t4.20

t7.51
17.71

17.06
r6.08

16.58
16.{3

1f.05
16.7 4

16.02
16.10

13.5 5 17.62 16.;i 16.19 16.89 16.06

Mean ol both ctlttualio'ts 13.29 16.8 0 16.12 16.69 16.6 4 15.80

Per cent.

Ordinary
cultivatio!

l-ate basal
8.r.3
80.6

9S.4r
102.8.

10.1.1
l0r.$

108.2
105.5

103.9
103.4 97.7

Mca* - . 8 2.1 101.1 103.0 106.8 103.6 98.3

Inteusive
inter-drill
cDltivation

Iiarly basal
lite basal

81.7
8S8

lIl.0
It2.r

108.0
101.8

10.1.8
10.1.0

107.9
106.0

101.4
101.9

8r.8 111.6 101.9 101.4 107.0 101.6

Mean of both cuviQlions ' 84.1 ' 106.3 10 3.9 10 5.6 I tos.e 100 tt

. The yreld of one plot oI each of thes€ treatmeots was estimated'

Srdar.t Eno?s oJ sa4r. tltt s-Roots: O 4l5 totrs' or 3 49 Ft ceEt'
Tops: 0.519 totrs, or 3.29 F! cltrt.
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SUGAR PERCENTAGE

""1Nitrosenl
3 weekr
belore

at
so{'ing

i \at
sowroS
lNat

Ordinary
Iiarly basal
Irte ba-sal

t8.48
18.44

18.05.
ta.22.

t8.o8
18.22

t8.10
17.97

18.08
18.11

18.16
18.21

Mean . . 18.46 18.11 18.15 18.04 18.11 18.20

fDtensive
itrterdrill
cultivation

Early basal
I-ate basal

18.28
t8.21

t7.92
17.68

17.13
t7.96

18.l7
18.07

17.94
17.90

18.02
17.98

18.21 17.80 17.81 18.12 17.92 18.00

Mcdn of both ct lthatiorLs 18 .3 5 1f.97 18.00 18.08 18.02 18.10

Per :ent.

---LE 

E
ry|*l -, I I-ate basal

102.r
10t.9

99.7*
100.7'

99.9
r00.7

100.0
99.3

99.9
100.2

100.4
100.6

102 0 100.2 100.3 99.6 100.0 lroor
Intedsive

itrterdrill
cultivatioo

Early basal
Iite basal

101.0
r00.6

99.O
91.7

97.9
99.2

100.4
99.8

99.1
98.9

99.6
99.3

100.8 98.4 98.6 100.1 99.0 99.1

M.an of botA cultit'atior.s 101.4 99.3 99.1 99.9 99.5 100 0
+ The yield o{ oBe plot oI each of these heatmetrts lias estimated.

Stand.ard E /o, oJ sintle entry : 0.138, or 0.?65 per cetrt.

CONCLUSIONS
Both the roots and tops show a signficant response to nitrate oI soda, set off by

a significant reduction in sugar percentage, but there are no significant differences
between the different times of application. The response oI the roots (to 0.6 cwt. N.
per acre) is at the rate of 1.63 tons or 13.7 per cent. per cwt. N., the corresponding
reduction in sugar percentage being 0.55 or 3.2 per cent.

The higher yietd of tops in the case of the interdrill cultivation is not quite signi
ficant, and there is a non-significant reduction of 0.23 tons or 2.0 per cent. in the roots
and a significant reduction of 0.20 or l.l per cent. in the sugar percentate by intensive
cultivation.

There are no significant average differences between early and late applications of
ba-sal manures, but with the roots the intensive inter-drill cultivation does signifi
cartty b€tter in conjunction with early application oI basal manures than with the
late application, though in view of the wide discrepancies between the corresponding
differences lor the separate nitrogenous treatments the reality of the effect seems
doubtful.
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KALE
EFFECT OF AMMONIUM HUMATE, SULPHATE OF AMMONIA AND

HUMIC ACID.

WK-Butt Close, 1932.

Plan and lelds is lb., green weights.
69

S

SysrEu oF REpLrcATroN: 5 x 5 Latin square.
Ar.ra oF EacE PLor: l/5oth acre (f6 yds. 5 ins. x 6 yds.). Kale driled ;o ro*s22 iEch6apart,

Dot thiiltred.
VARIETY : Garton's Thousafld head.
TREATMENTS :

l: No nitrogen.
2- Sulphate of ammonia at the rate oI 0.145 crr1. N per acre.
3:Sulphate oI ammonia l At the rate
4:Ammonium humate !O.4 c\".t. N
5: Humic Acid I o.r..r..

BASAL MaNURTNG : Superphdspdate at the late oI 0.5 c$t. Pp5 per acle and Pota^sh matrure satt
at the rate of 1.0 cs,l. KrO per acre.

MaNURES APPLTED : June 6th.
SEED SowN : June 4th.
K-AI-E Cur: December z(Xh-January 3lst.
P&Evtous CRoP : Brussel sprouts.

SUMMARY OF RESULTS

CONCLUSIONS
The differences between the treatments are not significant.

4
511

I
608

5
634

3
1t4

2

2
992

3
9r0

1
851

I
791 M7

3
992

4
s8i $49

5
933

I
970

886 893
I

815
4

837
3

858

I
751 682

3
748

2
785

4
731

No
l.[itrogeD

S/Amm.
0.145 c\It.

N.

S/Atrtm.
0.4 c*t.

N.

humate
0.4 c\rt.

N.

Humic
acid

0.4 c*t.
N.

Standard
Error

G|ccr. Malclial-
Tolrs per acre
Per cent ..

18.31
97.5

19.55
104.1

19.63
104.6

18. ?s
100.1

17.59
93.7

18.78
100.0

0.649
3.16

Pdccntag. dry ,tdtt ,
in l".sh-

I-eaves ,.
Stems

t4.2
t 9.7

l4.l
19.4

l.r.o
t8.8

1.1.3
19.0

l4.l
ts.8

11.1
19.3

Ralio LcaflSLrh
lprcanl . . l I57 l l22 1.01t, L08E l.l ?7 1.1 18
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KALE
AVAILABILITY OF NITROGEN IN DUNG.

WK-Lansome, 1932
Plan and ylelds ln lb. Giee! welghta.

SysaEM oF Rlplrc^rroN: 8 x 8Iititr square.
ABEA oF Eacx PLot: 0.004591 acre (20 x 10 ft.). 10o plaDts per plot, sPaced 2 x I ft, Plaots

weBhed individually at b.rvest. No paths or Suard rows.
VArraaY: Marrow stem.
TRBATXENTS: Sulpbate oI ammoda at the rete oI O (0), 0.2 (l),0.4 (2), a+d 0.8 c11't- (3) N Per

acre, with andwithout dutrg (D and O) at tbe rate of l5 toDs Per acre. Basal (Plots rcc€ivitrg
tro durg): superphosphate at the rate oI 0.5 cwt. Pp. p€r acre, atrd 30 Per ceDt. Irotash
matrure salt at the rate of l.o c*t. KrO pet ac!e.

Ma uREs AppLtED: May l?th. DuDg, March 2?th atrd 28th.
SEED SonrN rN GLAss HousE on March ?th ; transplanted on May lTth-l8th.
K^LE CrrT : October 4th, 5th, lgth; November lst ard l8th.
PREvrous CRoP : Wheat,

NW

1

6{

D2
230

o3
258

02
212

DO
194

o0
I45

DI
268

D3
285

ol
185

DO
167

DI
176

D3
314

02
196

D2
230

ol
t98

o3
231

o0
136

o3
240

02
189

D2
280

o0
t27

DI
240

DO
,l:l

ol
r48

D3
208

DI
r55

DO
lr:

ol
r94

D2
222

o3
255

D3
318

o0
ll8

02
208

02
180

D2
212

DO
204

D3
285

ol
l7l

o0
t52

DI
258

o3
251

o0
124

ol
176

o3
247

DI
155

D3
283

o2
t70

D2
254

DO
208

o1
ti7

D3
306

o0
146

o3
249

DO
203

D2
260

02
184

DI
204

D3 o0
145

DI
289

or
2t3

02
2{8

o3
274

DO
24S

D2
,58
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SUMMARY OF RESULTS.
FRESII MATERIAL
(See diagram otr p. 29.)

No
S/Amri.

S/Amm.
0.2 c*t. N.

S/Amm.
0.4 cwt. N.

S/AEE.
0.8 cwt. N.

Tons per acre
No Dung

DuDg
13.29
19.19

17.76
2t.24

19.67
23.67

!4.36
28.7 4

18.t7
23.21

Meat 16.24 19.50 21.67 26.55 20.99

Per cent.
No Dung
Dung ..

63.3
$ 1.4

84.{i
101.2

93.;
r 12.8

I16.0
t36.9

89.1
110.6

92.9 103.2 126.5 100.0

Standard E/"o, of sin€k t t ry : 0.713 tons, or 3.4O per ceDt.

CONCLUSIONS

significant departure
The effects oI dung and sulphate of ammonia are both
dficant deDartue from orooortionalitv in the resDonse iproportionality in the

sh the low value of th

r significant. There is no
to increashg dressings oIslSmncant departrue lrom proportronalty rn the response to rncreasurg dressrngs ot

sulphate oI arnmonia, though the low value of the yield of plots without sulphate of
alrmonia or dung is suggestive, nor is there any significant diflerence in the response
to sulphate of ammonia in the presence and absence of dung. The results indicate
that the duns suDDlied Droduced the same increase in vield as 0.34 cwt. N. Der acre

allmoma or oung ls suggestrve, nor rS there any srSruncant ddlerence ln the response
to sulphate of ammonia in the presence and absence of dung. The results indicate
that th€ dung supplied produced the same increase in leld as 0.34 cwt. N. per acre
as sulphate o{ amnonia; if it is assumed that the whole effect of the dung was due
to the additional available nitrogen supplied then 22 W cert. of the nitrogen in the
dung appears to be in available Iorm.
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Replicated Experiments at Outside Centres

GRASSLAND. MEADOW HAY
(Basic Slag Committee)

W. H. Limbrick, Esq., Badmlnton Farm, Badminton, Gloucester, 1932.
(GH). Third Season.

SysrEM oF REpl-rcarroN: 5 X 5 Lath square. Plots split lor muriate of potash. For plan, seel93l Report.
AREA oF EACE SuB-pLor : l/20th acre,
SorL: Light red loam, 8 ins. deep.
TREATMENTS :

O:No phosphate.
S : Superphosphate.
M:Iuineml phosphate.
L Low soluble slag (cit ic solubility 23 0 ppr cent.)
H-Hi8b soluble slag (cihi( solubility 96.5 per c€n1.).
P_hosplatic dressings at the rate oI I c1!t. PrO6 per acre, and muriate oI potash at the rate oII cst, per acre.

MANURES API,LrED : Phosphates in 1930, potash in 1931.
HAY Cua : Jure 22nd.
HaY WETGI{ED : June 27th-28th.

SUMMARY OF RESULTS
DRY MATTER

Actual weights in lb., (Ereen weights).

Without muriate oI potash

255
215
23r
241
257

260
216
209
261
262

I,
II.
III.
rv.

217
226
236
224
295

264
2r5
2t9
201
238

250
2tl
241
245
283

269

246
280

264
208
241
182
246

255
230
230
22t
255

280

208

254

Nol
phosphatel

tt,"r.t I

phosphate]
l,ovr sol.

sl"C
High sol.

slag
Super. Statrdard

Error
Qwt. per acre

Wlthout mur. pot.
With mur. pot. . . 34-2

31.2 33.1
31. r

33.6
33.8

33.0
34.5

32.7
3 3.4

Difference
33.4

+1.7 +2.3
32.1

-2.0 +0.2
3 3.E

+ 1.s
33.0

+ 0.7
0.808
t.341

Per cent.
Wlthout mur- pot-
With mur. pot. . .

98.4
103.6

94.3
101.5

100.1
94.0

t01.6
102.2 t04.5

9 8.8
101.2

Diflerewe
101.0
+ 5.2

9f .9 97.0

-6.1
101.8
+0.6

102.2
+4.6

100.0
+2.4

2.44
4.06

CONCLUSIONS
No signilicant effects.

Row. o M L H s o M L H s
With muriate of potash

250
246
226
224
307
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GRASSLAND. MEADOW HAY
(Basic SIag Committee)

W. Eydes, Esq., Walton Irdle Farm, Walton, Chesterfield, Derby, 1932.
(DH). Third Season.

SysrEM oF REplrcArro:r: 5xi Latin square. Plots split {or muriate oI potash. For plan, see
l93l Report.

IREA oF EACE SuB-PLoa: l.'30th acre. SoiI: CIa,v, 6 ins. deep.

TRE,{TnrENTs:
GNo phosphate-
S:Superphosphate.
]EyiDeral phosphate.
L:LoN soluble slag (citric solubility 23.0 per cent.).
H:High soluble slag (citric solubility 96.5 per cent.).

PsospnATrc DREssrNcs at the rate oI I cr_t. PrOr per acre, and muriate oI potash at the rate
oI 0.5 cirt. KiO per acre.

IIANURES -{rpLrED: Phosphate 1930, }'otash lg3l.
HAY Cur : Jul]' ,lnd.

Actual weights in lb.-Gieen selghts.

SUMMARY OF RESULTS
DRY MATTER

CONCLUSIONS
The response to phosphate is definitely significant, but the differences between the

dif{erent kinds of phoiphate are not significant. The response to Potash is not
significa.nt.

Ro\v.
o II HL S o }I L H S

With Yuriate of Potash. Without Muriate oI Potash.

80 85gl 1!:l
129 t33
103 144
ttg 146

09 I r29
ros I rr4loa lllE
rso I roc
rrz I s*

114
124
139
r33
t;2

73
90

124
ll2
t2t

88
tl9
124
124
128

ll0
106
ll7
127

89

t27
116
129
120
108

108
128
t46
120
107

No
Phos-
phate.

!lineral
Phos-
phate.

Los' Sol-
uble SlaS.

Hish Sol- l

lubre 
srac.

Supe.r-
phos-
phate-

Statrda.rd
Error.

\r!'ithout potash .. I

With potash 
1

zo.r l

20.1 1

C\\

zz.+ l24.o 
I

,t, per acre

ll r 21.2
:.ll; 21.5

zl.a \

25.4
t ;nn-I zz.s tlit

Mean 20.2 2 2..1 24.1 0.7 8

Dilfe,ence , +o.s | +t.a | +ot | -t.z \ +e.a 
I

Pera ce[t.

l, +o.atii t.tz

Withort potash
With potash

90.3
9l.5

r00.9
107.8

94.8
96.8

10,t.5
96.8

102.6
It4.t

ss.a ll

rut.e 
ll

90.9 104.1 9 5.8 100.6 10 8.4 100.0 3 51

DilJelence + 1.2 +6.9 + 2.0 7.7 + 11.5 + 2.8 :j.0 4

I.
II.
III.
rv.
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r7r

EFFECT oF NrrRocEN"rJu#Sk*I*., .,rr*"orE oF porAsH
AND SUPERPHOSPHATE

G. H. Nevlle, Esq., \{ellin$ore Hall, Llncs, f 932 (VB)
Sanple wetEhts tn Erarnrnes (Erato above aad slraw below).

l;

l5

SYSTBM oF REPLrcATrol.r: 4 x 4 Latin square with plots sub-divided iflto {our lor potash. super-
phosphate, treither, or both.

AREA oF EacB SUB-PLor: l/2o0th acre.
SorL : LiSht loam on Litrcoln heath. Oolitic limestone.
V^RrE Y: Plumag€-Archer.
TRE TMENTS :

O:No nitrogen.
N:Nitrate of soda I At the rate of
S:Sulphate of ammonia 10.2 cwt. N per
H:Soluble ammonium humate I
K:Sulphate of potash at the 6te of 0.6 c*1. KrO per ade.
P: SuFrphosphate at the rate of 0..1 c\rt. PrOr per acre.

Plots harriest'ea by sampling method (8 metre le-ngids per sub-plot, drills s€t 6 ins- apart).
B^SAL MANURTNG : Very light dressing dutrg.
M^NrrREs APPrrrri: M,r.h lfth
BaRLEY SowN: March lfth.
HaRlTsrED : August 25th.
PnEvlo(,s CaoP : Lif,se€d.

K
458
459

PK
383
340

PK
{02
425

o
521
630

K
418
442

PK
500
670

o
4t4
458

PK
{16
164

P
30r
367

o
142
470

K
379
434

P
482
557

o
430
490

P
462
549

K
440
442

P
452
548

P
.112

456

K
508
518

o
442
384

K
570
648

o
141
408

PK
365
394

P
442
399

PK
412
396

PK
.168

490

o
596
690

P
546
570

PK
596
564

K
468
508

P
4lo
438

o
450
394

K
464
512

K
562
506

P
412
467

o
505
458

PK
52S
536

Prl
5r5 I

600 |

K
482
692

o
424
508

P
1t5
429

PK
{06
382

o
4.i6
468

K
480

P
431
433

P
443
538

o
478
600

K
437
516

PK
172
613

o
478
472

P
471
481

o
4S0
5lo

K
462
506

K
459
469

o
441

o
414
568

PK
;00
574

r
540
524

PK
354
347

PK
{84
r99

P
584
551

P
446
408

PK II P
364 479
451 ll zts

K
428
432

Plan showing Nltrollenous Treatments applled to whole plots.

o N S II

N S H o
H o N s

s H o N
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SUMMARY OF RESULTS

ti2

Each yietd in the above table is the mean of 4 quarter Plots. The standard errors o{-the yields
of single $'hote plots (appropriate to direct comparisotrs oI nitrogenous dressings) -aod oI siagle
quarteir plots lappropriite to comparisotrs iovolving potash, superPhosphate, and their interactioN
r^'ith rftrogen) are :

Glain. Whole plots : l g3 crr.t., or 6.4 per cetrt.
Quarter plots: 3.22 c\tt., oI 10.7 Per cent.

Straw. Whole plots: 2.40 c\I't., or 7.4 pe, cent.
Quart€r Plots : 5.O3 cwt., or 15.5 per c€ot.

CONCLUSIONS
The response to sulphate of a.uunonia and nitrate oI soda is sigtflicant b the

case of the itraw, but not so ir the case of the grain, the mean of these two forms of
nitrogen being also sigDificantly above ammonirur hunate for the straw. There
are no other significant effects.

i No potash or Super ..
Sulphate oI Potash ..
Superphospbate
Potash aDd Super. ..

Cwt.
$0-.1
30.4 I

28.0 I

27.1 I

r acre
290
32.3 I3l-o I

31.4 I

19.3
29.3
30.8

20.4
31.6
3 r.3
27.3

30.5
30.9
29.9

29.0 30.9 30.7 29.9 30.1

Per cent.
No Potash or Super
Sulphate oI Potash
Superphosphate
Potash and Super.

100.?
100.9
92.8
90.9

96.2
lo7.l
102.8
104-2

110.5
97.1
97.4

102.2

97.6
104.8
104.0
s0.6

101.3
102.5

99.2
97.0

96.3 102.6 101.9 100.0

STRAW
Cwt. per acre

No potash or Super.
Sulphate oI Potash ..
Superphosphate
Potash and Super. ..

30.9
31.2
26.2
28.r

30.3
34.8
33.1
35.8

40.6
33.9
37.0
34.1

30.1
32.0

28.1

33.0
33.0

31.5

Mcai 29.1 33.5 36.I 30.7 32.4

Per cent.
No potash or Super.
Sulphate of Potash
Sup€rphosphate
Potash and Super.

95.3
06.3
80.9
86.7

93.4
107.2
102. r
110.4

125.2
r04.5
t 13.9
105.1

92.8
98.7

100.8
86.5

101.1
101,7
99.1
97.2

89.8 10 3.3 112.2 91.7 100.0

No
Nitrogen

Sulph. of I Nifi'ate of
Amm i kxla
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173

EFFECT OF NITROGENOU"B#*+IiOEXS, SULPHATE OF
AND SUPERPHOSPHATE

H. B. Bescoby, Eeq., South-Eastern Agrtcultural College, Wye,
(zB)

Sample welEhts in gramrne3 (Eraln above ald straw below).

Plan showinE to whol€ plota.

POTASII

Kent, 1932

64

SysrEM oF RElLtcAaroN : 4 x 4 I-atin square with plots sub-divided into Iour Ior pota_sh, sup€r-
phosphate, both, or treither.

AREA oF EACH SUB-PLor : 11200 acre.
SorL: Calcareous loam.
VlRrErY: Plumage-Archer.
TRE^TMENaS:

O: No ritrogen
N:Nitrate oI soda I At the rate
S:Sulphate ol ammoniunl fof 0.2 cwt.
H:Soluble ammonia humate ..J total N per acrr.
K-Sulphate of potasb at the rate ol 0.6 c\-t. Kp p€r acre.
P: Superphosphate at the rate of 0.4 c*t. PrOs per acre.

P-lots harvested by sam-pling method (8 metre lengths pcr sub-ptot, drilts set 7 ins. apart)
IIaNURBS APPLTED : lrarch llth.
BARLEY SowN : Malch gth.
IIARVESTED : August I lth.
PREvrous CRoP : Potatoes.

P
535
661

o
572
704

o
622
7t7

K

673

P
456
573

K
414
464

K
500
608

P
525
681

K
484
561

PK
{71
574

P
514
610

PK
491
63r

PK
530
?10

o
432
520

o
443
555

PK
195
t355

PK
.r I8
521

P
554
620

o
594
699

PX
478
564

o
648
919

P
666
u2

P
341
403

PK
507
701

o
3St
408

K
604
711

P
594

K
409
484

x
501
610

PK

731

K
525
707

o
5r4
640

o
486
607

K
620

P
377
752

o
597
784

PK
48S
5S9

P
127
504

o
443
540

PK
453
585

P
666
809

PK
529
tt8,

K
500
667

PK
500
624

x
381
441

o
393

P
517
623

K
499
621

K
447
543

P
546
861

P
418
4i5

K
523
6ll

PK
675
760

P
563
818

o
389
444

PK
451
53J

PK
502
657

o
578
706

o
ti26
:37

PK

781

K
371
4S6

o
642

lo54

P
626
771

K
175
551

Trealrrenta
o N H S

H o s N

\ s o H

s H N o
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SUMMARY OF RESULTS

3l.7
27.t

28.8

xt-7
28.6
29.3
29.4

No Potash or SuPer.
Sulphate oI Potash ..
Superphosphate
Potash aDd SUP€r ..

27.O
21.5
30.5
26.5

27.t 30.0 | 29.8 | 27.8

94.2
85.4

t06.6
92.4

110.8
s5.l

I12.5
100.4

No Potash or SuPer.
Sulphate oI Pot -sh .. ..
Supe4)hosphate
Potash and SUP€r ..

104.6 103.8

41.5 42.2 I 30.S
34.0 36.8 J 33.6
41.1 i 37.5 1 32.1
37.3 i 38.8 | 36.4

No Potash or SuPer.
Sulpbate oI Potash ..
Su perphosPhate
Potash atrd SuPer. ..

No Potash or SuPer
Sulphate ot Potash ..
Superphosphate
Potash aod SuFr. ..

86.6
91.4
90.0

102.o

102.3

103.1
101.2

toE.o 1 tos.o ss.J lt, too.o

&).0
101.9
89.r

89.7

116.4
95.4

1t5.3
r04.8

F,l,.hvieldintheabo\.etableisthemeatrof4quarterplots.ThestandafderrorsoJth€yields
,.i#: fi;];;lioii lippi.pti"t" to d'rect compaiisons of oitrogenous dressin$) atrd. of single

Ii,iii#" ji,iiiiip'qi"',it" to co-parisons inv6lvint potasb, suPerPhosphate' atrd their itrter-

ictions with nitrogetr) 
3llio. wtor" pr*s: 2.63 cwt., or g.2 percetrt'

Quartei plots : 4 1() cl*t , or 15 4 Per cent'
' Straw. iVhole pl'ots: 4.21 cwt, or !! q Ptr ce'!'

Quartd plots : 6 47 cwt', or 18 2 per cent'

CONCLUSIONS

The resporse to sulphate of ammonia and nitrate of soda is iust. sitnificant irl
tt 

" ".i oi-in"it .*, but not so in the case of the grain. There are no other signi6cant

effects.

Ammonium
Humate

,6.5
28.6
27.2
28.8

I No I sotpn. ot
I N;trogen I emm.

-\-itrate of llean

29.2

28.4

28./ I

Per cent.

STRAW
Cwt.

3t.2
28.5
36.3
31.8

32.0

Per cent,
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BARLEY
EF'FECT OF NITROGENOUS FERTILISERS, SULPHATE OF POTASH

AND SUPERPHOSPHATE
J. M. Templeton, Esq., Sparsholt Farm Institute, 1932 (SB)

Salnple wetllhts in Eralnme8 (Eratn above aad at6w b€low).
57 61

471
475

o
{71
585

PK
159
58t

Plan showinE Nltro€enoua to whole plots.

SysTEM oF RriplicArroN: il x 4 Latin square with plots sub-divided into four {or potash, super-
phosphate, both, or neither.

-{REA oF EACH SUB-PLoI: lj200th acre.
SoIL: f'linty loam on chalk.
VARTETY : Plu mage-.A rcher.
TRE/\rMEtirs:

O : No nitrogeD.
N-Nitrate of soda I At the rate
S:Sulphate of ammonia |of 0.2 cq1.
H-Soluble ammodum humate_J total N per acre.
K:Sulphate oI potash at the rate o{ 0.6 c\It. Xp per acle.
P:Superphosphate at the rate oI 0.4 c\\t. P.Or p€r acre.

Plots ba.rvested by sampling method (8 metre lea8ths per sub-plot, drills set 7l ias. apart).
YaNURES APPLTED : Ilarch 26th.
BARLEY SowN : rvarch lgth.
H^RvEsrED : Augnst l6th.
PREvrous CRoP : Seeds.

P
4.1I
433

o
468
48t

K

K
376
380

PK
361
368

P
414
510

o
686
i52

K
668
64ti

P
406
67i

K
379
38r

K
568
671

o
376
356

PK
382

K
512
{to

PK
486
4S9

P
58ri
642

Treatrnents
oH s N

o s N H

\ H o S

s N H o

{31
541

P
431
415

o
152
592

o
415
521

P
592
568

K
;11
;{l

PK
433
435

PK
515
633

P
480
565

P
473
512

K
.1ll
443

PK
560
74r

o
434
123

K
;i.l

P
530
400

o
535
59;

K
356

o
521
.r3l

643
I 02{
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SUMMARY OF RESULTS
No

Nitrogeo
Sulph. o{

Amm.
Nilrate of

Soda Humate

GRAIN
Cwt. per acre

No Potash or Super.
Sulphate of Potash
Superphosphate
Potasb aad Super.

2l.9
22.O
22.4
22.4

24.9
25.9
27.2
,3.6

,9.0
24.2
25.1
25.6

24.0
27.6
21.9
22.4

25.0
24.9
2 5.1
24.6

221 | zi.4 | z?.0 I ,1.? ll ,ls
Per cent.

No Potash or Supe!.
Sulphate of Potash
Superpho6phate
Potash and Super.

88.1
88.2
gt.8
9t.6

99.9
104.t
t00.5
94.8

u6.6
97.1

101.9
I t8.8

s6.6
llt.0
100.1
89.8

100.3
100. t
100.8

98.7

89.9 10 2.0 10 8.6 99.1 100.0

STRAW
Cwt. per acre

No Pote-sb or Sup€r.
Sulphate of Potash
SuPerpbosphate
Potash atrd Super.

2t.8

22.6
21.3

24.1

31.8
27.6

33.0
26.6
25.9
32.6

23.2
20.4
26.r
23.4

26.7
25.6
26.6
26.2

22.0 28.9 29.5 21.8 26.3

Per cent.
No Potash or Super.
Sulphate oI Potash
Superphoryhate
Potash and Super.

82.9
84.6
86.1
81.0

100.0
104.0
l2l.l
105.0

125.5
r0t.2
98.6

t24.0

88.3
100.5
99.3
88.9

101.1
9f.6

101.3
99.7

E3.7 109.8 112.3 91.2 100.0

- Each yield in the above table is the meatr oI 4 quarter plots. The staldard errors of the vierdsoI si.gle shole plots (appropriate to direct comp;risotrs bf nitoee.ous aressineii a"a-;i ii;r'ii
qua:rter plots (appropriate to comParisons involviirg potash, superplophate. ana fulir interaJio:oswith nitroge!) ale :

GraiD. Whole plots: 2.67 c$4., or IO.7 Der cent.
Quarter plols: 4.52 c\rt., or t8.2;er ceDt.

Straw. Whole plots: 2.?? c*r., or t0.5;er c€Dt.
guarter plots: 4.54 c*.t., or t7.3 ier cent.

CONCLUSIONS
The response tg sulphate oI ammonia and nitrate of soda is significant in the

czse of the straw, but barely so in the case of the grain. The response to arnmonium
h-umate rs -not srgnitrc.ant, and is significantly below the other forms of nitrogen in
the case of the stravr'. There are no other cldar sigdficant effects, though til;;d;
of the individual treatments are somewhat more-irregular than ixpeciition, i4rticularly in the case of the straw.
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POTATOES
ET'F'ECT OF SI,'LPHATE OF AMMONIA AND OT' SULPHATE OF POTASH

G. Major, Esq., Newton Farm, Wtsbech, 1932
Pl.D aDd actual welEhtE t! Ib.

SystE|x or REpIlcATroN: 4 ratrdomis€d blocks oI g plots each.
AR.EA o! Er.cE Prrr: l/60th acre.
SorL : Deep heavy silt.
Ve-nrrry : Ki.nc lidward.
SorL : Deep heavy silt.
VaRrEry: KiDc lidward-
:rnr1111y;;i"t.qlate 

"j.gpoll. (N) at the rete oI O, 0.4 atrd 0.8 cwt. N per acre, sulphate orTREATMENTS :
potasb (K) at tbe rate of O. I.O and 2 0 c*1. K,O per acre.
r.r MrrriniNc : SDperphosDhate at thc rate of l3 ciyt. p.O.Besir MrrunrNc : SDperphosphate at thc rate of t i c'rit. FrO. p". .".".M^ruRls AppLrED: Marah rdth.

PoraToEs PLANTED : March l8tb.
PorAicEs LIFTED : November llth_
PRlvrous CRop: Peas.

CONCLUSIONS
. .{h9 srngle clr.ersing of sulphate of arnmonia is followed by a significant rise in

yield, tut there is an even greater falliry olf-with the double dreasinE. The decreas;
following treatment with sulphate of potash is not significant.

IN OK
630

ON OK
620

2N 2K
575

IN IK
60r

2N OK
583

lN OK
650

IN 2K
598

ON 2K
554

2N IK
5t0

0N 0r
558

2N 2K lN 2K
60t

0N tr
619

2N OK
575

lN IK
571

ON 2K
507

2N lK
618

ON IK
602

IN IK
623

2N OK
613

rN OK
608

ON OK
599

0N rr
637

IN 2K
649

IN 2I(
542

ON 2K
6r9

ON IK
566

2N OK
618

lN OK
844

tN lX
442

2N II(
583

ON OK
555

2N 2K
541

2N IK
525

ON 2K
558

2N 2K
631

SUMMARY OF RESULTS
No

Sulph. Pot.
Sio8le

Sulph. Pot.
Double

Sulph. Pot.

Tons per acre
No Sulph. Amm.
SiDgle Sulph. Amm.
Double Sulpb. Amm.

t l.?5
t2.78
12.06

t2.21
12.28
l t.26

I1.73
t2.21
1t.70

11.90
12.13
11.66

12.19 11.92 11.8I 12.00

Per cent.
No. Sulph. AEm.
Sirtle Sulph. AEm.
Double Sulph. Amm.

97_9
106.3
t00.5

101.8
102.3
93.9

97.8
102.0
07.5

99.2
103.6
97.3

101.6 99.3 99.1 100.0
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EFFECT OF SULPHATE

H. Inskip,

OF POTASH

t9t2

I r .'r

POTATOES
OF AMMONIA, SULPHATE
SUPERPHOSPHATE
Esq., Stanford, Biggleswade,

AND

c

In each Dlot the balf receivitrg Do superphosPhate is left blank' and the dressing oI sulPbate oI
.-;;;;;,id ;r[h"t" Jpotasn- apprith t'o tni wnote Plot is itrdicat€d by a syobol in the hall
receiving superphosPhate.
Sysrpu 

-or RrplrcetroN: il tandomis€tl blocks, each oI I plo'ts sPlit lor superphosPbate'
ARE^ oF E^cB StrB-PLoa: Ulo(Xh ac!e.
SorL: Satrdy Sravel.
V^BTETY: Creat Scot.
i"i^iir-ri ri-,-Sriol"t" o( ammonia (S) at the rate of 0, 0.3 and 0 6 cx't. N per acte, sulpbate of
- --i-t; ixi.itn; rate oI o, o 5 ;nd 1.0 c*t. K'O Per acre, aod suPerPbosPhate at the rate of

0.5 cv,t. PrO. per acre.
s^sii-M;u"ti i,'i tor of shoddy per acre givetr io ea.rly sPring oo rurro*' aad pLoughed i! deeP'
MatruREs APILTED: March 3lst.
PoratoEs PLANIaD : March 3lst.
Por^Toas LTFTED : S€ptember 2oth-2lst
PREvrous Cnop: Wheat with clover undersown.

0s
OK

tS
2K

2S
1K

2S
OK

0s
IK
ls
5

0s
2K

os
0r

rs
OK

ls
2K

ls
IK

2S
2K

0s
2K

2S
2K

ls
5

OS
IK

2S
OK

2S
IK

ts
2K

ls
IK

0s
2K

2S
IK

2S
2K

OS
OK

2S
IK

os

91 2S
OK

2S
OK

ls
lI(

ls
OK

0s
IK

2S
2K

ls
9I

ls
2K

os
IK

0s
2K

^% rzsl2s
Brock. I oK I tr | 2K i oK I rK i 2r i oK I lr I 2K

-t 

sutnrlrhosphate

B
c
D

25.1
2i2
2io
992

27ri
267
244
259

:]4.1
266
256
280

241
275
272
310

250
287
253
334

254
29r
281
252

260
280
290
291

280
288
270
283

284
269
291
310

With Superphosphate

B
c
D

2J5
283
267
293

259
293
266
262

217
:]65
268
)72

239
279
266
291

266
306
!86
279

270
98S
3r4
28r

284

281
)79

291
257
214
219

296
295
291
314
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SUMMARY OF RESULTS

Tons per acre

Witlout I ll c$'t. Sulph. Amtr).
11.8 4
12.14
12.68Super | 3 cwt. Sulph. Amm. ..

No Sulph. Amm.
l+ c\!t. Sulph. Amm.
3 c\rt. Sulph. ,{mm. . .

12.03
12.00
11..19

No Sulph. AmIn.
l* c\rt. Sulph. Amm.
3 c\at. Sulph. Amm.

95.6
100.4
102.3

99.6 i 98.9

s?.1 97.3
96.8 t02.4
100.8 I 103.1

No Sulph. Amm.
ll crit. Sutph. AmE.
3 c\rt. Sulph. Amm. . .

98.2 101.0

171)

, c\r-t.
Sulph. Pot.

11.94
12.56
12.87

Eech yield io the above table is the meaD o{ 4 ball plots. The standard erroE oI the yields o{
single whole plots (appropriate to comparisoos involving potash atrd nitrogea) and of single halI
plots (appropriate to the direct eIlect of super, and its interactiotrs vrith potash and nitrogeD) are :

Whole plots : 0.554 tons, or 4.!t7 per cent.
Half plots : 0.606 totrs. or 4.80 Per cetrt.

MEAN OF SUPERPHOSPHATE AND NO SUPERPHOSPHATE

No
Sulph. Pot.

I c*t.
Sulph. Pot.

2 c*t.
Sulph. Pot.

Tons per acre

No Sulph. -\mm.
ll c*t. Sulph. Amm-
3 c\t. Sulph. -A.mm.

12.0$
12.t5
12.53

I1.89
12.62
12.64

I l.7l
12.?3
13.15

11.89
12.50
12.78

12.26 12.38 12.53 12.3s I

Per €ent,
No. Sulph. Amm.
ll c$t- Sulph. Amm.
3 c*t. Sulph. Amm.

97.8
98.0

101.2

95.9
lol.8
t0l.l

9.r.5
l0l-8
106. r

96.0
100.9
103.1

M.dn .- .. . I sE.g 100.0 101.1 100.0

Sta,'danl .rrcr of single .nt|y: 0.277 tons, or 2.23 p€r ceDt.

CONCLUSIONS
The response to sulphate of ammonia is definitely signilicant. No other significant

effects.

I clrt.
Sulph- Pot-

No
Sulph. Pot.

f'lcan .. 12.31 12.26

\vith
Super

12.05
12.69
12.78

lI.an 12.17 12.51 12.69 12.16

Per cent .

\Yithout
Super

$.1.2

with
Super

94.8 ll 96.1
f0{.8 11 101.1
107.7 I 103.9t_
102.1 ll 100.5
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POTATOES
EFFECT OF SULPHATE OF'AMMONIA, SULPHATE OF POTASH AND

SUPERPHOSPHATE

H. Inskip, Esq., Stanford, BiEgleswade, 1932

Plan and actual weiEhts iD lb.

II IA

IB

IIA

SysrBr os Rrpl.rcArioN: 3 raldomis€d blocLs caah E)lit iDto 2 suEblocLs, tbe hitb€st 6dct
ioter-actioa bei.g cotrIouded *ith l€rtility diff€t€oces.

Anea oF Elca Prot : U6Oth aare.

SorL : Grivel, black soil, atome sh€lls; locL clos€ to slldac..
VrNaaY: Gl€at Scott.
Tra^rra!.rs : Sulphate oI ammonia (N) at the rste oI 0.6 cwt. N per acre, sulpbatr oI potash (K)

et the rate oI 1.6 cwt. KrO per acre and sup€trphospb4te at the ,ate of 0.0 cwt. PrOr p€( acr€.
M-axunrs APPLIBD : March 3lst.
PorAroEs PI.^NTED : March 27th.
Por^roEs LETED : September f gth-2oth.

PREvrous CRoP : Parsoips.

NP
2t7

o
198

PK NK
343

N
128

NPK
316

K
248

P
144

K
269

P
117

NPK
271

N
135

o PK
300

NK
3t3

NP
l2E

N
130

PI(
284

P
137

K
249

NPK
.l3 t

o
168

NK
x12

NP
128

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 184

181

SUMMARY OF RESULTS

The second order itrtetactiotr is conlounded with fertilig differelces; comPadsons iovolvitrS
this ioteraction will be altected by such differetrces.

MEAN OF PHOSPHATE AND NO PHOSPHATE

INDIVIDUAL TREATMENTS

Sub-btocks -4. Sub-blocks B.

No S/Amm.
Super.

S/AErn.
S/Pot.

Super.,
S/Pot. S/Airm. Super. S,/Pot.

S/Amm.
S,Pot.,
Super.

Tons per
acre ..

Per cent
4.45

74.0
1.22

70.3
8.64

143.8
7.69

t27.9
3.59

59.7
3.55

59.1
6.84

113.8
9.09

151.3
6.01

100.0

'No
Sulph. Amttr. Sulph. Amm.

Tons per acre

No potash
Potash

{.00
1 .26

3.9r
8.87

3.9 5
8.06

5.63 6.39 6.01

Per cent.

No potasb
Po,tash ..

66.6
120.9

65.0
t47.5

65.8
131.2

93.7 10 6.3 100.0

Stalda/d eno/ oI single .*t!ics: 0.389 to[s, or 8.47 P€I cent-

CONCLUSIONS
The resporLse to superphosphate, 0.26 tons Per acre or 4'4 per cent., i: not signifi-

cant, that io potash, 4.ll tons per acre or 68.4 per cent., is highly so' The aPParerlt
response to sulphate of ammonia of 0.?6 tons per acre or !2.6 per gent. cannot by
its;U be judgai significant in view of the exceptionally high standard error; the
significari interaction with pota-sh, however, is evidence of a real manurial effect.
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POTATOES
EFFECT OF SULPHATE O['AMMONIA, SULPHATE OF POTASH AND

SUPERPHOSPHATE
R, Starltng, Esq,, Northfleld Farm, Little Dowtrham, Bly, 1932

-lN-oNtn. --f,-I tP IP 2P.ONONlN
OP 2P OP

II
oN- oN- lN- n - -oN
IP 2P OP IP OP,lN

__ __ l_i_ ' '" ______i_
0\oNl
OP 2P
0\- oNi lrNlrNl
OP 2P OP 2P

IN ON

oNi lrNlrNl
, !N U}I

IP IP

ITI

INiINTle: 1N
IP
-0N

ON
IP

ON

IN ON

" Tlg ON
IP

2PtoPtrl

lrNlrP
ON
2P

rNi
2Pl

ON
OP

IN ON
OP IP

ltNlzpoNl I2Pl I

IN
IP

ID each plot the hau receivint no sulpttate oI Ftash is left blank, and the dressing oI super-
phoephate and sulphate oI ammoBia applied to the whole plot is iDdicat€d by a symbot itr the halr
receiving sulpbate oI pota-sh.

SysrEr oF REpLrc rroN: 6 x 6l-atiE square, ptots split for sulpbate of potash.
AREA oF E^cs SUB-PLoT: l/lootb acre.
SotL : tu black fe and.
VaRrErY : Scotch Itlajestic.
TREATxENts : Supe4)hcphate (P) at the rate o, 0, 5, and l0 cn't- p€t acrc, sulphate of alrlEolria

(N) at the rate of 0 aad 2 c*t. pd acre, aad sulphate of potash at tle rate of 2 cwt. per acre.
M NSRES APPLTED: April 4th.
Pot^ToEs PLANTED : April 6th.
LrrIED: Oct. ?th.
PREvrous CRoP : ll-heat.

--
Actual welghts in lbs.

$'ithout Potash. '\\'ith potash.

Rors, oNloN
loxlrn
I rsr [rr"
I rcz I sro
I reo I rsz
I rse I rez
| 2o7 l2ot
I rls I rzrt1

I ..
lL.
III ..
IV ..

vr ..

ON
2P

IN
OP

lli l\ oN
IP 2P OK

oN loN llN
rPl2PloP

1\l
IP

IN
2P

236
2r3
226
230
245
263

Jll
t9,
163
242

199

32{
236

210
30{
t96

334 ll 199
308 ll r45rtc ll rce
319 165
2s6 ll 228
2s3 

| 
rr0

237 1 26a I 205
zsz I zrz 22,1
zzs I zst I tzt
rs7 lgos l206
2ro l22t lz2s
155 237 I rS7

309

,49
265
290
221

318
263

301
321
252
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SUMMARY OF RESULTS

No
sup€r.

Siogle
super,

Double
super.

I

M.zn
I

Tons per acre

Without fNo Sulph. pot.
Sulph. Amm. l Sulph pot.

7.65
7.75

9..r6
9.58

10.59
1o.74

9.2 3
L36

With f No Sulph. pot.
Sulph. Amm. lSulph. pot.

9.18
8.91

I1.40
I r.82

13.6r
13.26

11.10
11.33

Per cent-

Without f No Sulph. pot.
Sulph. Amm. lsulph. pot. .. ..

14.O
7 5.O

9r.6 102.5
t04.0

89.1
90.6

with ,No Surph. poi.
Sulpb. AEm. lSDIph. pot. ..

88.9
86.2

1r0.4
I14.5

131.7
ll8.{

110.3
109.7

Each yield iD the above table is the meatr o{ 0 half plots. The staDdard errors ol the.yields oI"
single whble plots (appropriate to comparisotrs itrvolviDg nitrogen and super.) and of sintle half
plots (appropriate to the dircd elfect of potasb atrd its iDteractioDs witb rutrogetr aod super.) are :

Whole plots: 0.872 tons, or 8.44 per cetrt.
Hal, plots: 0.812 tons, or ?.86 Per cent.

MEAN OF POTASH AND NO POT^SH

No
super,

Single
suPer.

Double
suPer.

Tons per acre

No Sulph. amm.
Sulph. amm.

i.70
9.04

$.5J
I l.6l

10.66
13.44

9.30
11.36

8.37 10.56 12.0 i 10.3 3

Per cent.

No Sulph. amm. .. ..
Solph. amm.

71.i,
87.6

!t2.2
112.4

103.2
r30.0

90.0
110.0

Maan 81.0 102.3 1 16.6 100.0

Stanilaril ctrot of single cn!/t: 0.156 lo$s, or 3.115 per cent.

CONCLUSIONS
Definitely siguificant resPonse to sulphate of anrmonia and to superphosphate-

The response td superphospirate in the presence oI sulphate of arnmonia is treater
than thi response i'r, tle aLsenc. of su\rhate of ammonia. Equdly the resPonse to
sulphate of immonia appears to increase regularty with increasing dressings of supr-
phisphate. Plots with'ind without potash-give 

-practicdly 
equal total yield, with a

standard error oI only 1.3 per cent.
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POTATOES
ET'FECT OT SULPHATE OF AMMONIA, SULPHATE OF POTASH AND

SUPERPHOSPHATE
J. A. Tribe, Esq., Wllow Farm, near Msrch, 1932

Plan and actual weiEhts in lb.
IA IIBIB

IIIA IIIB IVA IVB
SystEtr or RBpLrcATroN: 4 raudomis€d blocks eqlrh spiit iato two sub-blocks, the highest fider

ioteraction beint cotrIounded *ith fertility differetrces.
AnrA oF E^crl PLor: l/'6OtI e6e.
SorL : LiSht peaty fen of poor quality.
V^RrEaY: Kittt Edlx.ard, oace gro*!.
TpEAaMENtS : Sulphate of aDmonia (N) at the rate of 0-4 cwt. N per acre, sulphate of potash (K)

at the rate oI 1.0 cl*t. Kp pet acte atrd $rpe4)hospbate (P) at the rate o, 1.0 c*t. PrO. per

II-{:_!RES APPLTED : -{pril lfth.
l'otAtoEs PLANTED : April f2th.

PoTAToEs LIFTED : October 3rd.
PREvrous CRoP : wheat.

SUMMARY OF RESULTS
INDIVIDUAL TREATMENTS

Suh-blmks A Sub-blocks B

No S/Amm.
Super.

S/AEm.
S/Pot.

Super.
S/Pot. S,r,{mm. Super. SrPot.

S/Amm.
Super.
S/Pot.

Tons per
acre . .

Pcr cent
3.30

r22.1
3.98

93.3
4.64

108.9
s.2s

7 3.7
4.3t

101.2
3.60

84.4
5.80

t36.2
I n.ru
1100.0

Ile secood order iDteraction is conlounded with fertiliq, dilleretrces; comparisoDs itrvol\.ing
this iBteraction wiu be aflected by such differences.

MEAN OF POT/ISII AND NO POTASH

No Sulph. Amm. Sulph. Arn-m.

Tons per acre
No super.
Supe!. ..

3.45
4.48

3.tio
5.52

3.s2
5.00

3.96 .1.56 4.26

Per cent.
lio super.
Super. ..

80.9 8,1.5
105-0 1 t2s.5

82.7
117.3

93 0 107.0 100.0

K
l.:'6

NPI(
2r9

o
t58

NK
195

NPK
243

K
l5l

NK
164

o
l4{

P
170

N
128

PK
JJ8

NP
215

N
117

P
ti7

\..P
ll,

PK
t79

NP
l6rl

NK
83

NPK
202

K
134

NK
152

NP
I ti4

P
r13

K
96

PK
t r)2

o
66

P
I54

N
108

o
t2s

PK
184

N
0s

NPK
203
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MEAN OF PHOSPITATE AND NO PHOSPHATE

No Sulph. Amm. Sulph. Amm.

Tons per acre
No Sulph. Pot.
Sulph. Pot.

3.81
4.12

1.2t
4.89

4.02
1.50

3.96 1.56 1.26

Per cent.

89.3
s6.6

99.2
I l{.8

91.3
105.7

93.0 107.0 100.0

MEAN OF NITROGEN AND NO NITROGEN

No Su)ph. Pot. Sulph. Pot.

Tons per acre

No super.
Supr. . .

3.28
4.77

3.79
5.00

1.02 I 1.50 )l 1.26

Per cent.

No super.
Super. ..

?6.6
2.0

88.9
t22.6

82.7
117.3

Meon 91 3 105.7 100.0

Staidard crlors fo, tic las, ,h/a t&lzs, Singk cnlics : O.l totrs, or 2.83 Per cetrt.

CONCLUSIONS
Significa.nt response to a1l thee fertiiisers, superphosphate grviag an increase of

1.48 tons per acre or 34,6 per cent,, sulphate of ammonia 0.60 tons ?er acre or I4.0
per cent., 

-sulphate oI potash 0.48 tons per acre or ll.4 P€r cent. The response to
iuperphospbate is greater in the presence than in the absence of the two other nutrients,
arid tire response to these is therelore treater il the presence than in the absence of
superphosphate- This interaction is significant in the case of superphosphate and
sulphate of ammonia, the two nutrients giving the highest returns.

I
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POTATOES
EFFECT OF NITRATE OF SODA, SULPHATE OF POTASH AND SUPER-

PHOSPHATE
T. H. Ream, Esq., Portobello Farm, nr' Potton, 1932

PlaD and actual rreights tn lb.

SvsaE{ oF R! plrcarroN : 4 x 4 Iatin square erith plots split lor slperphoepbate.
AREA oF EACE SUB-PLoT : Utoth acre.
SorL : Light satrdy.

32

V^RTETY : Sprouted Eclipse.
TlrArMENrs: Sulphate oI potash (K) at the rate oI 1.0 cllt. KrO per acre, nitrate ofsoda (N) at

the rate oI0.4 c*t. N per acre itr two dressings, atrd superphosphate (P) at the rate oI 0.5 cl*t.
P.o! per acre.

BAsaL MANURTNG: DuDged oa stubble, 20 toEs Fr acre,
MANuRrs AppLtED: Maich l?th, April lst aud May 25th.
Por^ToEs PL^NrED : Apdl lst.
PoaAroEs Lrr-rED : July 29th.
PtaEvioss CRoP: Oats.

NKP
170
NK
ls8

KP
146
K
r40

o
143
P
143

N
156
NP
180

o
138
P
r38

NKP
l8l
NK
112

NP
l5l
N
I63

K
150
KP
r5t

K
142
KP
153

N
t83
NP
172

NKP
117
NK
r82

o
137
P
140

NP
171
N
r93

o
t36
P
136

K
r40
KP
129

NKP
l8l
NK
186

I
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Eech yield itr the above table is the meao of 4 sub-plots. The statrda.d errors oI the yields oI
shgle whole plol! (appropriate to comparisotrs iDvolving potash atrd nitrogetr) atrd oI single hau
Plots (appropriate to the ditect eftect of super, aDd its itrteradiotrs with pota-sh and DitrogeD) are :

Whole plots: 0-2?8 toas, or 4.gl per ceDt.
Hal, plots: 0.341 to!s, or 0.02 p€r cetrt.

SUMMARY OF RESULTS

No Potash
or Nitrogetr

Sulphate oI
Pota-sh

Nitrate ol
Soda

Sulphate of
Potash, aEd
Nitrate oI

Soda

Tons per acre
Without supe!.
With super

4.95
5.05

5.ll
5.t7

8.20
6.0.1

6.41
6.41

Per cent.
Without super.
$rith super. ..

87.3
89.9

90.1
91.2

109.5
106.6

I l3.l
I l3.l

100.0
100.0

MEAN OF' SUPERPHOSPIIATE AND NO SUPERPHOSPHATE

No
NitrogeD Nitrogen

Tons per acre
No potash
Potash

6.00
5.14

6.12
6.41

5.56
5.77

;.07 6.27 5.67

Per cent.
No potash
Pota^sh ..

88.2
90.6

108.0
ll3.r

I6.1
101.9

89.4 I10.6 100.0

Sraidard crro, of si'E, rrrry.'0.130 toDs, or 2.45 per ceot.

CONCLUSIONS
Significant response to nitrate of soda, but not to potash. There is no evidence oI

any respoDlr to superphosphate-

l
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SUGAR BEET
VARIETAL TRIAL

EFFECT OF SULPHATE O[' AMMONIA, MTIRIATE OF POTASH AI\D
SUPERPHOSPHATE

(NadoD.l In8titute of Agdcufturat Botany).

East Angllan Instttute of Agrtculture, Good Eaater, Chelmsford, 1932.

BLOCK I

BLOCK II

BLOCK III

BI-OCK IV

BLOCK I

BI'CK II

BIOCK ITI

BITOCI( fV

The lowet hal{ of tbe platr should in reality be contiguous to and to the riSbt oI the upper halI.

S'rstBx oF REpl.rcarroN : 4 randomised blocks of 24 plots each.
AxEA oF EacE PLor: .m5lA5 acre-
SorL: Irodoll Clay.
VARrEttEs :

A: KleinwanzlebeD E.
B:Dipp€ W.l.
C - Marsters.

TREATMENTS: Sulphate oI ammonia at the rate oI 0.6 cE-t. N pe, acre, muriate oI potash at
the rate of 0.75 cwt. KrO per acre, and superphosphate at the rate o{ 0.5 cwt. PrOr per acre.

B^saL MaNURTNG: 12 loads dung applied to oat stubble itr autumn, 1931.
MANURES APPLIED: Ilav 26th,
BEET SowN : May 20th. '
BEET LTtrrED : Novehber 23rd-Decemb€r lst.
PREvtous CRoP : Spring oats.
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Blocks. o K P N NK NP KP NKP

ROOTS (washed) Ib.
Kleinwanzleben E.

r .. .. I[ .. .. 1rrr .. .. Irv .. .. I

---r .. .. Irr .. .. Iur .- .. Irv .. .. I

162 I

162 |

127 I

r58 
|

-$ 
l-

l3o 
]138 I128 i

t52 I

rs4 Ir4r I

188 I

lt, I
r37 Ir2r I

t4? I

t73 I
175 It42 I

tsz 
I

-Dtppermllol 
I124 I

rlgl

r84 I

rze I

res I

ree I

w.L
len
rsc I

reo I

r?4 I

lr2 I

res Irzr I

rer I

-

I€Itu
112
159

r00 I

roo I

15? Ir$l

-6s 
I

160 |I 8
I ls?

140 ;
168 It48 I

160 I

--t 7 I

rsz I

r32 I

ras 
I

t?5
165
139
l99

114
160
155
163

Marsters.
I
II
III
fv

t22
132
123
t46

107
l7l
142
r5l

I l8
t42
120
t38

tl8
r62
149
165

148
152
111
t36

ll2
175
152
173

t40
ll5
130
152

162
r60
173
t95

SUGAR PERCENTAGE.
Kleinwanzleben E.

I
II
III
IV

18.0t
18.35
18.98
r8.41

t8.47
t8.58
18.70
I8.07

18.35
1s.04
t8.81
18.01

t8.41
18.47
18.58
17.6?

r8.01
18.30
18.41
18.30

18.13
17.90
18.8r
17.84

18.6{
r 8.8I
19.27
19.04

18.87
18.?0
18.70
r?.90

w.r.
I
II
III
IV

t9.27
20.r9
20.06
rs.8{

19.84
20.r9
t9.84
19.95

20.01
20.06
20.25
19.49

19.8.1
19.89
t9.72
19.27

19.78
19.61
20.12
r9.27

19.61
18.81
19.84
r9.04

19.49
r9.84
20.12
20.06

19.27
19.60
19.95
t9.72

I
II
III
IV

ts.7t
20.18
19.85
20.06

19.49
10.15
19.49
19.49

Mars
r9-6-
ro.rs I

20.46 i
t9.72 I

ters.
t8.87
19.95
19.89
18.81

18.92
19.49
19.84
19.o.1

18.93
19.81
19.38
19.3j}

1s.84
t9.84
20.12
19.84

1s.49
19.78
20.25
18.70

NUMBER OF ROOTS.
Kleinwanzleben E.

I
II
III
IV

t2{
133
l14
127

13l
l6t
130
145

tl5
134
t34
109

136
134
127
139

l3{
lSti
l0l
r38

132
l0{
ll9
132

r26
t33
108
13,

120
t47
107
t48

I
II
III
IV

I
II
III
IV

145
117
r39
t27

ll3
r38
rl9
t27

156
162
107
t47

sl
149
u8
r29

w.I.
tsz I tz+
rre I rrs
t25 I r40rlo I trq

Maraters.
rzr I rzt
139 | l4l
127 1 127
r% l t27

136
142
133
148

I 126I rzsI roz

II0

146
t3s
t38
l4{)

120
t2i
l2s
137

r4o I ls7rrz I rls
rgs I rzs
t38 | 143

103 I 129rs I rzo
roz I tzo
143 I 149
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SUMMARY OF RESULTS
YIELDS I'NADJUSTED FOR PLANT NUMBER

P

ROOTS
Tons

(washed).

Starilard ar/ors sangl2 arrry- Roots : 0.66,{ totrs, or 6.I I per cent.
SuSar percetrteSe : 0.140, or 0.?73 per cent.

a

YIELDS ADJUSTED FOR DIFT'ERENCE IN PLANT NUMBER

ROOIS (Washed)

acre
Kleinwanzleben E.
Dippe w. I.
Marcterc

13.16
11.43
I1.30

13.94
11.28
12.34

1.1.09
t0.98
r l.l0

15.75
14.30
12.62

14.41
t2.70
l:1.60

15.:15
t2.81
13.21

r3.09
I1.45
I1.60

l{.28
13.2'
14.91

14.25

12.17

Mcdn 11.96 12 52 12.0I 14.22 13.2 4 13.7 6 12.05 11.11 13.00

Per cent.
Kleinwatrzleb€n E.
Dippe W. I.
Marsters

101.2
87.9
86.9

107.2
86.8
94.9

108.{
44.4
86.r

121.2
110.0
97.1

llo.9
97.7
96.9

rr7.4
98.6

101.7

r00.7
88.t
89.3

l09-9
r01.7
I14.7

109.6
I4.4
96.0

92.0 96.3 93.0 109.1 101.8 10 i.9 92.7 108.8 100.0

SUGAR PERCENTAGE
I(leitrwaDzleben E.
Dippe W. I.
MarsteG

18.44
r9.86
19.98

18.46
19.98
19.40

18.55
r9.96
l9.ss

18.28
t9.68
r 9.38

18.26
19.70
1s.32

18.17
19.32
ts.36

18.94
19.88
19.91

t8.54
t9.65
19.56

18.16
19.? 5
19.61

19.43 19.28 19;0 19.11 19.09 18.9 5 19.,5I 19.2 5 19.27

Per cent.
Illeitr$'atrzlebetr E.
Dippe $r. I.
I\Ia!sters

95.6
l03. t
103.6

95.1
r03.7
100.7

96.2
103.6
103.7

94.8
r02.1
100.5

91.7
toz.2
100.2

94.3
100.3
100.5

98.3
103.1
103.3

96.2
l0l.s
t01.5

95_7
102.5
101.E

100.8 100.0 101.2 99.2 99.0 9 8.3 101.6 99.9 100.0

o K N \K JP KP \KP
Tons per acre.

Illeitrwatrzleben E.
Dippe w. I.
Marsters -.

13.46
I1.04
I l.6l

l3.44
10.84
12.76

14.46
10.85
11.32

r5.6 t
13.88
12.71

I4.36
12.30
13.20

15.68
r2.48
13.59

13.40
I l.l5
t1.58

t{:ll
t:l.8l
t;116

14.31
11.92
12.7 3

12.01 12.3i 12.21 14.07 13.2I 13.92 12.01 14_06 13.00
Per cent.

Iceiflwatrzleben E.
Dippe W. I.
Ma.rsters . .

r03.5
84.9
89.3

103.4
83.4
98.2

llL2
83.5
87.r

120.t
t06.8
97.8

110.4
94.7

t0t.6

t20.6
96.0

t04.6

103.I
85.8
89.1

lr0.t
98.6

1r5.8

110.3
91.7
97.9

92.6 I5.0 93.9 10 8.2 102.2 lo7 I 92.7 10 8.2 100.0

Sldnildral .lror of singlc enlTy: 0.610 tans, or 4.69 per cent.

ol ttt r"" I

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 194

l9l

MAIN EFFECTS
YIELDS UNADJUSTED FOR PLANT NUMBER

Statutord e o, singlz en t -Roots: 0.332 toDs, or 2.55 Per cent-
Sugar perceDtage: 0.074, or 0.386 per cent.

All Plots ,'rirh Klein$. Dippe llarsters

ROOTS (washed)
Tons per acre

No Sulph. Amm. .. ..
Sulph. Amm.

13.57
r4.92

I1.28
13.26

I l.6r
13.34

12.15
13.81

No Mur. Pot.
Mur. Pot.

14.56
r3.93

12.38
12.l6

1r.08
12.86

13.01
12.98

No Super. ..
Super.

14.31
14.18

t2.43
t2.t2

t2.2t
12.73

12.98
13.01

Per cent.
No Sulph. Amnl.
Sulph. Amm.

104..1
I t4.8

86.8
t02.0

89.3
102.6

I3.5
106.5

No Mur. Pot.
llur. Pot.

112.0
107.2

95.2
93.6

93.0
99.0

100.1
99.9

No Super. ..
Super.

ll0.l
109.1

95.6
93.2

94.0
98.0

99.9
100.1

SUGAR PERCENTAGE
Actual

No. SuDh. Amm.
Sulph. Amm.

18.60
18.3 r

I9.92
t9.59

19.81
19.4r

19.4 5
19.10

No. IIur. Pot
Mur. Pot.

r8.36
18.55

19.71
19.80

19.68
19.5;

19.2 5
19.30

No Super. ..
SuFr.

18.36
18.55

19.80
t9.70

I $.;2
t9.7 r

19.2 3
19.32

Per cent.

No Sulph. Amm.
Sulph. Amm.

96.5
95.0

103_4
101.6

102.8 ll too-sloo.7 1,) es.t

No Mur. Pot.
Mur. Pot.

95.2
96.2

102.2
to2.7

102.1
101.4

99.E
100.1

No Super.
Super.

95.2
96.2

102.8
I02.2

10r.3
1o2.2

99.8
100.2
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YIELDS ADJUSTED ['OR DIFFERENCES OF PLANT NUMBER
ROOTS

All ?lors loith }(lein. Dippe. Ilarsters

Tons per acre (washed)

No Sutph. Amm.
Sulph. Amm.

13.69
14.99

10.97
12.87

l1.82
13.64

12.16
13.83

No Mur. Pot.
Vur. Pot.

14.80
13.88

t2.06
I1.78

r:].31
1f,.15

13.06
12.91

No Super.
Super.

t4.22 I t2.02
14.46 .83

12.5i
r2.89

12.91
13.06

Per cent.

No Sulph. Amm.
Sulph. Amm.

105.3
I15.3

84.1
99.0

lm.sl
I ros.o 

I

93.5
106.1

No Mur. Pot.
Mur. Pot.

lr3-g 92.8
106.8 90-6l_

I sr.z i

I ror.2 
|

100.5

109.4
lll.3

92.5
9l.o

96.7
99.2

99.5
100.5

Stanildlal.rrol singlz cntty. 0.305 tons, or 2-34 per cent.

CONCLUSIONS
The vield oI Kleinwarzleben E is sigaificantly greater (1.88 tons or 14.4 per cent' )

than th; yield of the other varieties, but the sugar percentage is significantly lower

ii.ZZ ", Ai.S per cent.), though not suEcientll so1o counteract the increase in yield,
ihe total susar b€hs increased by 0.203 tons or 8.1 per cent.

There is"a larselisnificant increase of vield with nitrogen (1.69 tons or 13.0 per

.""t.i ih" effect ;f wiich is onlv slightty ieduced by the (significant) dep:ession of
if," iirg* percentage (0.35 or l.d peicent.l, the total sugar being increased o'28 tons
or I I.2 Der cent.

.\either potash nor phosphate shows any significant average effect on yield, but
the varietie6 show a di?ferential response to potash which, horvever, only becomes

ii""iti.r"t when the vields are adiusted for variation in plant number-with Klein-
*irrzl"b"n E thut" is a depression oi yield and with Marsters an increase in the Presence
of ootash.'Diope W.I. has a sig-nificantly higher plant number than the other twovarieties,
and tfii differences foithe diffireni varieties between the adiusted yields cannot
therefore be ta.ken as being necessarity true measures of the varietal differences under
field conditions.
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SUGAR BEET
VARIETAL TRIAL

EFFECT OF SULPHATE OI'AMMONIA, MURIATE O[' POTASH AND
SUPERPHOSPHATE

(Natioaal InEtltote ot Agdcufturaf BotaDy).

Norfol& Agrtc[ltural Statlon, Sprowston, Norrich, 1932

BLOCK I

BLOCK II

BLOCK III

BI-OCK IV

o
c

KP K
B
P

c
NK NI(

B
K

B
NP

B
NPX

B
o

B
N

NK
B

NP
B
P KP

C
NK o

C
K

C B
NK

c
N P

B

c
o NK N

B
K

C
P

B c
NPI(

B
P KP

B
NP

B
NK

c
P KP

c
NPB

C
o

c
N

C
NP

A
NP o r B

NK
c

xP

C
o NP

c
NP

B
KP

C
P

C
K N P

C
KP

c
N

B
NK

C
rP

B
KP

C
P K

B
o

B
N N NP

C
o

c
NP

B
K

P
c

NK o
B
o

c
K NP

B
N

B
KP

c
KP K

C
N

c
NP

B
NP

B
o

c
NK P

B
P NK

c
K

B
KP

IJ
K

B B
N N

I BLOCK I

BLOCK II

BL@K III

BLOCK IV

The lower hall of the pLeD should in rca.Uty be cotrtiguous to aad to the right oI the upper bau.

SysiEM oF REpLrcarroN : 4 raado&ised blocks o{ 24 plots e6ch.
AREA oFE cta PLor: 0.005165 a.re.
SorL: Light I-oam.
VARItrtEs :

A: Kleitrwatrzlebeo E.
B:DiPPe w.I.
C:Marsters-

TREATMTNTS: Sulph-ate of ammonia at the rate of 0.6 cwt. N per acre, muriato o{ potash at t5a
rate of 0.75 cllt. KrO per acre, aod superphosphate at the rate of 0.6 cwt. P.O. per acre.

M^NURIS APPLTED : Mav 2nd.
BEET So\,vN : May 3rd.
BEET LTFTED : NoveEber 7th-l4th.
PREvrous CRoP : Barley.

N

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 197

194
Actual welEht8 tn lb.

ROOTS (washed)
Kleinwanzleben E.

133
132
155
154

Dit
121
l3r
133
I2l

140
t52
164
t57

t23
90

140
t43

134
78

164
142

t2s
r28
128
124

lt5
143
t29
ll0

99
I l3
138
1.17

t27
r29
t36
134

13l
t21
l3ii
143

9g
138
130
128

I lri
ll4
135
t48

r ..
II ,

III
w

SUGAR PERCENTAGE
Kleinwanzleben

17.33
17.21
l?.04
17.84

17.04 I r7-2r
l?.04 I t6.59
r7.38 I 17.16
17.33 I t7.21 t7.6t 17.50

17.21 16.64

t?.r6 I 17.27
l?.04 I 17.50

I ..
II ,.
III
w

r .-
II ..
III
rv

t8.76
15.90
16.82
17.38

Dippe W.I.
18.30 I 17.90
17.?3 I r7.73
17.78 I r8.30
18.64 | r8.68

17.41
17.38
t8.41
18.18

r8.0r 17.6?
17.16 I 17.61
17.50 I 17.16
18.07 19.10

t2.78 I t7.73 | 17.61
17.6? 1 17.38 1 17.38
r7.38 1 r7.61 1 17.96
r8.62 I r8.s8 I 18.24

Marsters
r ..
II ..
III
IV

l?.5o 1 18.13 1 17.73 17.44 I r6.93 I 17.73 I 17.78 I ?.90
17.56
17 -14
18.41

17.61 I 17.80. 17.50
18.35 I 17.50 18.13 t7.21 t7.?8 I 17.6r | 17.50
18.75 I 1S.98 18.41 17.84 L r8.oz I r?.62 I ro.lo

NUMBER OF ROOTS
Kleinwanzleben

17.04 17.t6 L 17.84 17.73

82
ll0

74
t03

119
rlo

88
89

120
64

ll3
92

104
I0t
105
98

I
II
TII
IV

I
II
III
IV

ll0
l14
100
91

8,t
78
86

r03

t2l
ll8
r02
tor

tr6 I 98
106 I 6
s6 I roo t08

08
rl3
I r9

rl2 | 98
9l ?8 too | 74

rol I tt6!0r I ror

s2 l92
r91 199l08 l7gi95 lros

Dippe W.I.

Marsters
80
66
93
g6

90
92

to4
tl2

sz ! rto
roo I ro7
78 1 86
ll1 |rs

a2
82
s0
84

5l
57
88

100

70
a2
99

tll

94
96
74

Il5

100
71
g4

107

r ..
II ..
III
rv

66
72
9l

105

.Estimated

Blocks. o K P lN INK NP XP NKP

I
II
III
IV

148
llt
t55
140

t44
149
146
l8l

135
165
153
165

159
I36
150
164

t56
135
157
190

I
II
III
IV

lll
95

128
132

ll8
130
156
t35

r30
t2l
122
t45

t22
r30
145
130

134
138
163
145

Marsters
105
123
t10
137

t44
128
r63
l4l
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51tte n.ry-^@rs : u.o6l rorui, oI. ,.u per ( e
Sugar PerceDtage: 0.108 or 0.952 per cent.. Sugar perceotage of oDe plot oI this treatmeDt estimated.
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SUMMARY OF RESULTS
YIELDS UNADJUSTED FOR PLANT NUMBER

YIELDS ADJUSTED f,'OR DIFFERENCE IN PLANT NUMBER

o Ii P iN INK
ROOTS (washed)

Tons per acre

\P KP I NKP li Mzaz

i Kleitr*?ozleben E
r Dippe w. I. . .
Marste6 ..

I l.l9
10.87
10.70

13.2{
to.72
t t.54

12.40
r 1.0,
I r.36

11.97
10.07
l r.08

13..10
11.62
10.74

13.35
I l.l9
10.?4

13.16
I t.39
t0.91

13.78
12.53
t2.44

12.81
11.18
11.19

Mcara 10.92 11.83 11.60 11.01 11.76 11.82 n.s2 )l 11.2J

Per cent.
95.4
92.7
91.,

tl3.o
sl.4
98.4

105.8
94.0
96.9

102.1
85.9
s4.5

t14.2
99.I
s r.6

113.9
95.4
91.6

112.2
97.1
93.0

1r7.6
106.9
106.1

109.3
95.3
I5.4

Mean 93.1 100.9 98.9 I4.2 101.6 100.3 100.8 110.2 100.0

SUGAR PERCENTAGE
Kleinwanzleben E.
Dippe \]\/. I.
llarsters . .

16.72
l8.l I
t8.05

17.36
18.t3

.18.10

t7.90
17.85
17.94

r7.0{
17.68
t 7.38

17. t4
17.88
17.48

t6.76
17.8.r
17 .71

16.97
17.92
18.03

17.20
17.80
t 7.83

17.05
17.90
17.82

Yedn 17.63 17.86 17.66 17.37 17.50 17.4 4 17.61 17.61 17.59

Per cent.
95.0

103.0
102.6

103.1
.102.9

97.8
101.5
102.0

s6.9
100.5
98.8

97.5
t0t.7
99.4

95.3
10t.4
r00.7

s6.5
10t.9
102.5

97.8
101.2
10r.4

96.9
101.8
101.3

Medn 100.2 101.6 100.4 I8.7 99.5 99.1 100.3 100.1 100.0
enhy-

ROOTS (washed)

o ti P \ \K \I' KP \I{P

Tons per acre
l0ei[watrzlebetr E.
DipPe t1'. I.
Marsters -.

l l.l4
10.05
lt.ll

13.04
10.21
1t.60

12.46
10.70
11.39

12.16
10.13
I1.26

13.51
11.45
11.,18

10.s2
I l.l2

t3. t4
I t.08
l l.l9

13.50
12.r2
t 9.86

12.77
10.91
11.50

10.97 11.6 2 11.52 1 1.18 12.15 11.7 5 11.80 12.8 3

Per cent.
Kleitrwalzlebetr E.
Dippe W. I.
Marstens - -

s5.0
so.8
94.7

lll.2
87.0
98.9

r06.2
91.2
97.2

t03.7
86.4
96.0

115.9
97.6
97.9

t12.7
93.1
94.8

I l2.l
94.5
95.4

lr5.l
103.3
109.6

108.9
I3.0
I8.1

Meara I3.5 99.0 98.2 I5.4 10 3.6 100.2 100.7 109.3 100.0

Standalil eftor: 0.538 tons, or 4.6 per cent.

i=-

Kleinwanzlebetr E-
Dippe W. I.
Ilarsters . .

KleiarGnzleben E-

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 199

r96

MAIN EFFECTS

YIELDS UNADJUSTED TO PLANT NUMBER

AU ibts uirh Kleinw. Dippe Marsters

ROOTS (washed)
Tons per acre

No Sulph. Amm.
Solph. Adm.

12.50
13.13

11.00
I1.35

I1.13
11.25

11.54
11.91

No Mur. Pot.
Mur. Pot. ..

12.23
13.40

10.79
1t.56

t0.97
I t.4l

11.33
12.12

No Super.
Super.

12.13
t3.17

r0.82
I1.53

ll.0l
11.36

1 1.13
12.02

Per cent.

No Sulph. Amm.
Sulph. Adm.

106.6
lll.9

93.8
96.8

94.0
s6.0

98.1
101.6

No Mur. Pot.
Mur. Pot. ..

104.3
I14.2

92.O
sE.6

93.6
97.3

96.6
103.1

No StFr.
Super.

r06.2
I12.4

923
98.3

s3.9
96.S

97.5
102.5

SUGAR PERCENTAGE
Actual

No Sulph. Amm.
Sulph. Adm.

17.06
l?.0{

18.00
17.80

18.03
r 7.60

17.70
17.18

No Mur. Pot.
Mur. Pot. ..

16.93
t7.t7

l?.87
17.93

t7.77
17.86

17.52
17.65

No Soper.
S"per.

17.06
17.03

17.s5
17.85

t7.76
l? 88

17.59
17.59

Per cent.

No Sulph. Amm.
Sulph. AmEl.

97.0
96.8

1o2.4
I0t.2

102.5
100.1

100.6
99.4

No Mur. Pot.
Mur. Pot. ..

96.2
97.6

101.6
r02.0

101.0
t01.5

99.6
100.1

No SoFr.
Super.

97.0
96.8

t0r. t
101.5

r 00.9
101.6

100.0
100.0

Stanilaril error : Roots , 0.291 tons, or 2.5 pei ceat.
Sutar PercetrtaSe : 0.084 or 0.478 per cent.
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YIELD ADJUSTED FOR DIFFERENCES OT PLANT NT'MBER
ROOTS (washed)

Srdndard e*or : 0.2A9 toDs, or 2.9 per cent.

CONCLUSIONS
The I'ield oI Kleinwarzleben is significantly greater than the yield of the other

varieties, but the sutar percentage is significairtly lower, though not sufficientlv so
to counteract the increase in yield.

Potash and phosphate both increase the yield sigrificantly. For susar Dercenta^se
there.is no increase wittr phosphate and with potash the increaae is not qr.ite iignifican"t.

The response to dtrogen is significant after allowauce has been made f"or differ-
ences of plant numbe-r, tut nitrogen significantly the sugar percentage.

The magnitudes oI these effects are showa in the following tablL :

Rools. Srgar Perccntago. Total Sugar.

p€r cent. actual per ceDt. tons per

Klehw ,rizrrs otber varieties
Muriate of Potash
SuDerDhosDbate

+ r.63
+0.70
+0.69
+o.37

+ 14.0
+ 6.8
+ 5.0
+ 3.2

- 0.81
+0.13

0.00

-o.22

-4.8
+0.7

0.0

- 1.3

+0.r94I +9.4
+0.154 i +7.5
+0.104 +5.0
+0.039 1 + 1.9

Marsters has a significa.ntly lower number of plants than either of the other two
varieties, and the differences for the different varieties between the adjusted f ields
cannot therefore be taken as being necessarity true measures of the varietd aiffer-
ences under field conditions.

There is no evidence that the varieties respond differently to the different marures.

All ?lots t ,ith Klein$. Dipp. Maisters

Tons per acre
No Sulpb. Amm.
Sulph. Amm.

t2.u
13.r0

10.86
t l.l5

I1.32
I1.68

11.47
11.97

No Mur. Pot.
Mur. Pot. ..

t2.24
I3.30

10.60
I t.2l

1t.22
I1.78

11.35
12.10

No Super.
Super.

t2.46
13.08

10.61
I1.20

I1.36
I1.64

11.48
11.97

Per cent, l

No Sulph. AEm.
Sulph. Amm.

106.l
ttl.7

90.9
s5.l

96.6
99.6

97.9
102.1

No Nlur. Pot.
Mur. Pot.

104.4
I13.4

90.4
s5.6

96.7
100.5

96.8
103.2

No Super. ..
Super.

106.3
lll.5

90.5
95.6

96.9
9S.3

97.9
102.1
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SUGAR BEET
SINGLING TO 7 INCHES AND 12 INCHES.

ET'TECT OF SUPERPHOSPHATE AND MURIATE OF POTASH.
R, Starling, Esq., Northfleld Farm, Little Downham, Ely, 1932

III

Sl.srEx oF Rr pLrcArroN : 4 randomised blocks of 8 plots each.
ARIA oF EAcrr PLor: l/60th acre.
SorL : Medium Fen.
VARTETY: Marsters.
TREATuENTS: Sitrgling to ? ios. apart (A) or l'.1 ins. apart (B) ; the rows were-l9l ins. aPart'

Muriat€ of po6sh-(X ) at the r:ate of 0.75 cst. KrO Per acre aad superPhosPhate (P) at the
Iate of 0.5 c$'t. PrOr per acre.

MAxuREs APPLTED : April llth.
BEEr SowN : April llth.
BEEI LrrrED : November 22nd.
PREvIous CioP : Oats.

K
,{IA
PKI o

B
P

B
o

B
K

B
PK P

B
o P

B
P K

B
K PI( o

B
PK

K
BI,{
K IPK

B
o P

B
PK

B
P o

B
o K

B
PK PK o

B
P

B
K P

Actual s,eights lrr lb.

B

o P K PX o P K PK

ROOTS (unwashed)

I
II
III
IV

8t4
795
850
826

86?
87r
825
a24

817
860
780
837

a27
804
816
854

84:l
8{3
747
848

76r
841
843
808

798
843
842
7i2

838
855

8t0

TOPS*

I
II
III
IV

229

218

22n
228
221
-220

153
241

205

a2l
224
2tx
247

2I
208
t74
224

197
ts9
217
,t3

199
2u
235
,19

204
221
201
,lr

SUGAR PERCENTAGE

I
II
III
IV

15.?3
1s.45
t5.79
t6.47

15.45
16.47
15.86
15.39

15.33
16.19
t4.24
I6.0'

15.39
r5.79
15.79
I5.73

16.24
16.59
t6.02
t6.o7

16.64
15.56
15.73
16.64

t6.36
15,?s
15.39
t5.lo

15.96
15.96
16.02
15.45

. Tops weighed otr quarter area of each Plot only.
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SUMMARY OF RESULTS

lN"
I viruot Super. l'otash Super.

Potash lleah

RO
1

|OTS (washed)
fons per acre

Singlitrg to ? hs. .. I 90.48
SinglirS to 12 ins. ] 20.4s

Jt.l I
20.27

I0 59
J0.29

20.57
20.12

20.69
20.43

20.16 20.69 20.44 20.6 4 20.56

Per cent.
Singling to 7 ins.
Sitrglitrg to l2 iDs.

s9.6
99.4

to2.7
98.6

100.2
98.7

r00.1
100.8

100.6
99.1

99.i 100.6 99.1 100.1 100.0

TOPS
Tons per acre

SiDSling to 7 ias.
Sitrglitrg to 12 ins.

!.1 19
il1.9{

23.81
Jl.l2

25_3.1
23.I4

24.24
22.50

24.40
22.13

23.06 22.97 2 4.21

Per cent.
Singlitrg to 7 ins.
SiBgling to 12 itrs.

103.3
93.7

101.7
94.5

108.2
98.8

t03.5
s6.l

101.2
I5.8

I8.5 I8.1 10 3.5 99.8 100.0

SUGAR PERCENTAGE
Singling to ? ins.
SingliBg to 12 itrs-

15.86
16.23

r5.82
16.14

t5.94
t5.66

t5.68
15.85

15.82
15.9f

16.0 4 15.9 8 15.80 15.7 6 15.90

Per cent.

Singlitrg to ? ins.
Singlitrg to 12 itrs.

s9.7
t02.1

99.5
101.5

100.2
98.5

s8.6
gs.7

99.5
100.1

100.9 100.5 99.1 99.2 100.0

Standord efiors oJ singh entlies-R@tsi 0.406 tous, or 1.08 per ceDt.

3,?i'*,*"*r" ,3.81'"*' 3l i.li ffi !fit.
CONCLUSIONS

The narrower spacing gives a significantly higher yield oI tops, but not of roots
or sugar percentage. There are no signilicant differences due to nutrients apPlied.
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SUGAR BEET
VARIETAL TRIAL

EFFECT OF MURIATE OF POTASH AND SUPERPHOSPHATE

J. A. Tribe, Esq., Wtllow Farm, near March' 1932

III

III

S,-srEM oF REpLrcArroN : 4 rardomis€d blocks o{ 8 plots each.
AREA oF EAcri PLor: U6Oth acre.
SorL: Peaty FeD.
vARlETrEs:

A:Kleitrlraozleb€n E.
B:Marsters.

TRE^rMENrs : IUuriate oI potash (X) at the rate of 0.?5 cl*t. KrO pe. acre aad suPerphosPhate (P)
at the rate ol 0.6 c*t. PP. per acre.

llANUiEs APELIED : Apdl lfth.
BEEr Sor*'^- : April lftb.
LTFTED : Decemb€r 5-8th-
PREvrous CRoP I Sugar B€et.

.'I-A.
PIK

B
PK PK o

B
K

B
P

B
o

B
K K PK o

B
P

B
PK

B
o P

olK PK
B
P P

B
PK

B
K

B
o

B
P

B
PK

B
o o PK K

B
K P

Actual welghts ln lb.

Kleitrwanzleben E. tr{arsters.

o K P PK o K P PK

ROOTS (unwashed)

I
II
III
IV

524
473
517
492

554
454
568
167

542
506
493
449

505
497
544
514

512
465
429
132

444
455
452
352

506
503
458
497

50t
514
465
496

TOPS

I
II
III
IV

39{
403
343
422

329

396
401

351
.163

420

379
407
365
396

211
326
212
299

282
214
l6s

2i5
284
280
244

259
300
290
999

SUGAR PERCENTAGE
I
II
III
tv

t4.48
15.10
15.62
t4.88

15.24
14.82
15.06
14.36

14.93
15.10
14.48
r5.16

15.68
15.05
15.28
I,1.48

16.02
15.50
t5.22
16.59

r6. r9
15.85
16.30
t5.79

16.19
t6.02
15.96
16.07

16.30
15.t6
16.;g
l5-ti8
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SUMMARY OF RESULTS

SUGAR PERCENTAGE
Tons per acre

Per cent.

TOPS
Tons per

20.76
14.90

19.85
13.77

116.4
83.6

11.98
15.96

Srordu.l cnors of singb t ti?s-Roots :

Tops :
Sutat p€rceatage :

96.8
103.2

0.426 tons, or 3.64 por cetrt.
0.71? toDs, or 4.02 per cent.
0.224 or 1.44 per cent.

117.3 I lll.3 I l2l.o
87.0 I zt.z lu.e

Klein*'anzleben .. I 15.02 14.88
I6.03

11.92
t6.06

15.12
15.93Marsters .. .. 1 15.8:i

KleiawatrzlebeD
Marsters

Per cent.

Per cent.

Kleinwaazlebeo
Marsters

97.t
!02.3

96.1
103.8

96.4
103.8

s7.7
103.0
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MEAN OF' BOTH VARIETIES.

RC
'l

No Super.

IOTS (washed'
lons per acre

.,n*. ll nn*, 
-

No Potash
Mur. Pot.

ll 05
tt.7i -- t;i ---T lra,12.6t i tz.ts

u*" .. . - .. .. .. I tt w I tz.* | ,z.ru
rer ce"t.

\o Potash
Itur. Pot.

98.3
96.8

l0l.l
103.7

99.7
100.3

97.6 102.4 100.0

TOPS
Tons per acre

No Potash
}Iur. Pot.

18.30
16.81

18.17
18.05

18.21
17.43

17.5 5 18.1 1 17.81

Per cent.
No Potash
Mur. Pot.

102.6
94.2

101.9
101.2

102.3
97.7

98.4 101.6 100.0

SUGAR PERCENTAGE
Tons per acre

No Potash
Mur. Pot.

15.12
r5.46

15.49
15.52

15.16
15.49

15.14 15.50 15.48

Per cent.
No Potash
}Iur. Pot.

99.6
s9.9

100.1
I00.2

99.8
100.1

99.8 100.2 100.0

Siaadatd etot oJ siigL cnllies-Roats O.3Ol tons, or 2.67 per cent.
Tops: 0.507 tons, o! 2.84 per cent.
Sugar percentate 0.158 or 1.02 pcl ceat.

CONCLUSIONS
Kleinwanzleben yields signilicantly higher than Marsters,0.93 tons or 7.6 per

cent. in the case of the roots, and 5.86 tons or 32.8 per cent. irr the case of the tops,
but this diflerence is set off by the significantlv lower sugar percentage, Kleinwanzleben
being 0.98 or 6.4 per cent. less than Marsters.

The roots show a barely significant response to superphosphate, 0.59 tons or
4.8 per cent., the sugar percentage being unaffected (0.06 or 0.4 per cent. increase).
Otherwise the mheral manures show no general effects, nor any differentiat effects on
the diflerent varieties.
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SUGAR BEET
EFFECT OF SULpHATE oF AMMSTTA, MURTATE OF POTASH AND

Messrs. C. S. and G. M. lYilson, Stanway Hall Farm, Colchester, 1932

,,cA.r

D

-ID each plot the hall rceiying tro satt is left blant, atrd the dressinR oI sulphate ol ammooia
aod muriate of potash appu€d to the whole plots is itrdicated by a syibot itr'the hall receiviEg
sa}t.
Sys-rEx oF RE pLrcATroN : 4 raEdomised blocks, each of g plots, split fo. salt.
AREA of E^crr SuB-PLor: l/lz0th acle.
SoIL : Satrdy, oD rather solid gravel suusoil.
V^r.rEtY : KleiowaDzlebetr E.
TREATXENTS: Sulphate of ammooia (N) at the rate of 0,0.3. altd 0.6 cwt. N Der acre and muriate of

potash (K) at-the-rate of 0, 0.5 aad 1.0 cwt. K,Oper acre. Salt atthe raie of O.8S cwt. per acre.
AI plots received Superphospbate at the rataof0.4 c*t. pro. per acre.

MANURES APPLTED: Ap;il i6th.'
BEEr PLANTED : April 26th.
BEET LTFTED : Nov. 2lst.
PREvrous CRop: Rye and lnustard itr tum, ploughed itr Ior greet maoure.

ON
2K

ON

L"
IN
IK

IN
IK

IN
2K

2N

'l

2N
2K

2N
OK

IN
OK

ON
IK

2N

T ON
OK

IN
2K

ON
OK

2N
IK

ON
2K

2N
OK

1N
OK

ON
OK

ON

T 2N
2K

2N
IK

2N
2K

ON
IK

IN
OK

ON
IK

IN
IK

IN,r
ON
OK

IN
IK

2N
IK

IN
2K

2N
OK

IN
2K

ON
2K

2N
OK
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ROOTS (washed)
Without Salt

201

With Salt

tl4
137
lr9
150

With Salt

Wtth Salt

TOPS
Without Salt

ll7
148
r90
109

123
r3l
I8
t4l

tt2
126
160
136

tl8
t23
123
140

16. t9
16.64
r6.59
t6.02

r6.8?
t 6.63
t6.11
r6.98

B
C
D

A ..
B ..c ..
D ..

SUGAR PERCENTAGE
Without Salt

Actual wetght in lb.

rN
OK

IN
IK

s2
r30
78

107

95,80
llt I lt
S2 188E3 | t22

93
137

98
94

97
120
80

tl?

t6.93 I 16.84 I 16.47
r6.42 i r7.10
17.33 I 17.04
17.04 | r6.87

r6.99
17.38
17.33

15.85 16.13
16.07 16.76

Ir,.l9 16.39

A ..1 16.99 I 17.04
B .. I 16.47 17.6r
c .. I 17.27 i l7.(N

11.12 | 17.44

lo*oN
Block. OK lK

ON
2K

2N
IK

2N
OK

IN
2K

16.01 |
l6_19
15.90
Iri-o8

B ,.c ..
D..

8t
r06

g7
1t

74
85
88

r09

t0l
129
rt0
1tt

s2
98

t26
91

99
t07
88

ll4

83 I 8,1
t55 I lO3s2izr03 lrm

104
134
99
90

19
105
82

135

t62
99

105

llt
130
l0ri
lr0

08
l3l
t22
98

r02
t27
s6

126

06 I84esl&1
aTln6,t I ss

t03
lt4
85
86

116
158
122
107

m ls9 lr(Nrmlsalss
85 t86 l&386 lsu le,

100
t59
t36
I0

lt5
108
ll0
146

0
t79
ll3
u3

r3l
153
l1:l
r29

126
129
r57
l3l

107
139
124
l5l

16.76 I 16.42
16.9S I 17.r0
t6.o? i 1b.62
rz.ro i re.lz

16.76
15.90
l?.33
l6.go

t6.42
t6.24
16.17
15.62

16.13
16.07
15.62
r6.53
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SUMMARY OF RESULTS

Per cent.

TOPS

Per cent.

No
Potasb

Single
Potash

Double
Potash

ROOTS (washed)
Tons per acre

No
Salt

No Sulpb. Amm.
Single Sulph. Amm.
Dooble Sulph. Amm.

4.75
5.10
6.(N

4.77
5.3?
5.53

6.45

5.46

Salt
No Sulph. Amm.
SinSl€ Sulpb. Amm.
Double Sulph. Amm.

5.86
5.72
6. t2

4.79
5.37
6.01

5.54
6.07
8.03

5.30 5.70

Iio
Salt

No Sulph. Amm.
Sintle Sulph. Amm. . .

Double Sulph. Amm. . .

86.0
s2.1

109.3

86.3
97.2

100.t

98.6
102.3
98.9

Salt
No Sulph. ,{mm.
Siagle Sulph. Amm.
Double Sulph. Amm.

102.5
r03.5
I10.8

86.8
97.2
r08.8

100.4
109.8
109.1

100.8 96.0 103.2

Tons per acre
No

Salt
No Sulph. Amm.
Single Sulph. Amm.
Double Sulph. AmE.

4.62
8.14
6.87

4.59
8.96
7.t5

5.20
6.62
6.75

Salt
No Sulph. ,A.mm.
Single Sulph. Amm.
Double Sulph. Amm.

5.22
6.16
7.04

4.98
6.41

4.92
6.S0
6.98

6.21 6.23 6.22

No
Salt

No Sulph. Amm.
Siagle Suhlh. Amm.
Double Sulph. AmE.

74.3
108.3
110.4

73.8
llt.9
114.9

83.5 l

106.3 i
t08.6

l-'
No Sulph. Amm.
Sitrgle Sutph. Amm.
Double Sulph. Amm.

84.0
t08.7
I t3.2

80.1
103.1
1t6.9

79.0
110.8
112.2

99.8 100.1 100.0

For standard errors see trext page.
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SUGAR PERCENTAGE

No
Potash

Single
Potash

Double
Potash

No
Salt

No Sulph. Amm.
Siogle Sulph. AEm.
Double Sulph. AmE.

16.93
t6.05
15.88

16.96
16.38
r6.76

17.04
r6.56
16.36

SaIt
No Sulph. Amm.
Single Sulph. Amm.
Double Sulph. Amm.

16.96
t6.75
t6.19

t7.24
16.40
16.09

r6.98
16.47
16.46

Mcan I u.q I taaa

Per cent.
I u.at

No
SaIt

No Sulph. Amm,
Siogle Sulph. Amm.
Double Sulph. Amm.

102.1
06.8
s5.i

t0r.3
98.7

101.0

102.8
9S.9
98.6

Salt
No Sotph. Amm.
Shgle Sulph. Amm.
Double Sulph. Amm.

t02.3
101.0

97.6

104.2
08.9
97.0

102.4
99.3
99.2

Mean 99.2 100.4 100.4

F-ach yield iD the above table is the meao ol 4 hall Plots. The sta[dard erro-ls-of th-e-yields of
sirgte wh6b plols (apFopriate to comparisoDs involvin8 potr-sh and nitrc8etr) atrt o{sitrslehalrplols
lappropriate to tli ilirecl elfect oI salt, and it.s iDteractiors with Potast! aad nitf,ogen) are :

Roots (rf,hole plots) : 0.707 toDs, or 12.8 Per cent.
(hau plots) : 0.483 tons, or 8.7 Per cent.

Tops (whole plots) 0.824 toDs, or lB.2 Per cetrt.
(hau ptots) : 0.491 totrs, or ?.9 per cetrt.

Sugar percentage (whole plots) 0.352 or 2.12 Per cent.
(ha[ plot) : 0.349 or 2.10 per ceot.
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MEAN OF

207

ALL LEVELS OF POTASH

ON l\ 2N

ROOTS (washed)
Tons Der acre

No salt
sdt ..

4.99
5.33 5.72

5.68
6.05

5.35
5.70

Mean 5.16 5.51 5.86 5.53

Per cent
No Salt
Salt . .

90.3
96.6

s7.3
103.5

t02.8
109.6

96.E
103.2

Mean 93.1 100.1 106.2 100.0

TOPS
Tons per acre

No salt
sdt ..

4.80
5.04

6.17
6.69

6.92
7.l0

6.17
6.27

1.92 6.73 7.01 6.22

Per cent
No Salt
Salt .. 81.0

108.8
107.6

Itl.3
I4.l ll ,ltii

7 9.1 10 8.2 112.r 
li

100.0

SUGAR PERCENTAGE (actual)
No SaIt
sdt..

I re.se

I rz.oz
16.33
16.5{

t6.33
16.24

16.55
16.62

u,-tt .. .. ..1 n.oz 
J

Per

sart .. I ror.o 
I

16.11 I rc.ee ll ro.ra

cetrt
e8.s I os; ll eeree.7 | e7.e ll 100.2

102.7 99.1 100.0

Slandaril erlors: scc lirst ldbk,

CONCLUSIONS
Th" .g4l apparent effects of potash,_l-2 per cent. trcrease per rmit application

in roots,0.I per cent. increase in tops and 0.6 per cent. increase in sugar percentase.
are not significant, and there is no indication of interaction with the othei nutrienis.

The response to sulphate oI ammonia is a significant increase in root neisht.
6.4 p€r_cent. per _unit application, and 16.8 per cent. in top weight, set off by a si[rri-
ficant decrease oI 2.2 p€r cent- in the sugar perceltage.
. The res_ponse to salt is a signi{i9ant incre,ase of 6.4 per cent. in root weight; the
increases of 1.8 p€r cent. in top B,eight, and of 0.4 per cent. in sugar percentagi are not
signilicant.
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SUGAR BEET
EFFECT OF INCREASINC DRESSINGS OF GROUND CHALK
A. W. Oldershaw, Esq., County Organber, Tunstall, Suffolk, 1932

2t
I
II
III
IV

SysrEra oFRipl,rcattoN: 5 x 6I3tin squarc.
Aa.a oi Er.cE PLor r 0.0108 acres.
SorL : Acid Sand.
V^RrEr!' : Kleiqra.arl€bao E.
TrBAtlrENts : Goond chslk at the rate of 0. l, 2, 3 and 4 torlr P€r acre.
MlNuREs A"PLfoD: Jaduary lfth.
BrEr Pr-^rrrBD : ltrav l2th-
BEET Lrr'fED : Novehber l6tb-l6th.
PRlllous CRoP: Wh€at.

?10
668
575
589
613

571
546
554
636
475

194

206
268
2ts

89
82

t26
53
52

t4

49
l6
24

675

606

TOPS *

SUGAR PERCENTAGE

2r8
183
233
267

t9.27
19.38
18.41
18.30
18.35

18.35
18.8t
19.15
t8.70
t8.58

t8.70
18.92
18.64
18.02
19.04

18.58
t8.92
18.6{
18.52
18.58

18.70
t8.8r
r8.92
18.75
l8_75

3 I 0 1 2

0 4 I 3

4. 3 I 0

I 0 2 3 1

4 3 o I

Actual welEhts In lb,

ROOTS (unwashed)

' Top6 vreitbed otr tBlI Plots otrly

Row. 0 t 3 .1

I
II
III
IV

281

2t5
2t1
212

221

269
252
200
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SUMMARY OF RESULTS

chalk I chalk

ROOTS (washed)

12.6r I 14.30 | 11.21 I 11.74
109.2 1123.8 1123.6 1127.6

Tons per acre .. I ll!

SUGAR PERCENTAGE

Achrd .. .. | 18.?4

CONCLUSIONS
A large response to the firct dresing of ground chalk; in the case of the roots

there is also a 
-signilicant response to tle second tlressing. The sugar Percentage

does not apPear to be affected by cha.lk.

2 toDs
chalk

3 toas
chalk

4 tons
chalL Maaa Error

Tons pe, acre
Per ceot-

r.82
15.8

11.55
100.0

0.432
3.7 6

TOPS

I1.79
r13.2

t2.01
115.3

r3.50
129.1

13.32
t27.9

10.11
100.0

0.557
6.35

ta.72
0s.8

18.84
t00,6

18.65
99.5

18.79
100.2

18.76
100.0

0.t 14
0.6r
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SUGAR BEET
EFFECT OF MURIATE OF POTASH AND SUPERPHOSPHATE

COMPARISON OF AMMONIUM HUMATE AND SULPHATE OT
AMMONIA

A. W. Olderehaw, Esq., Courty Organlser, Ttrnstall, Suffolk, 1932 (PS)

1 i PK 9

K
P I PK

9 PK t 1
PK o K

P

-I" 9".! pl"t-!h9 hall receivirg sulPhate_o, ammonia is left blatrA, aDd the dressiag of srpcr.
atrd potash applied to the whole plot is hdicated by a s)'mbol iD the haff receiviag .Edotium
huoate.
SysTBx or Rlpt.lcarroN: 4 x d I-atin squar€, plots split Ior aDDooitrm humate aDd sr phate

oI aEmoEia.
AnEA oF EACrl SuB-PLor : .009026 acr6.
SorL: Dcep satrd.
VAIuITY : I(lciErretzleben E.
TIlEATr.Exrs: Solctrpho6phate (P) at the rate of 0.5 cwt. PrOr per acre, muriate oI potash (K)

at-the rete of 0.?5 c\trt. KrO p€r acle, ammodurD humate tt the rate of 0.4 cwt. lree N (o;
l.l2 cwt- total N) per acre and sdpbate ot ammoria at the rate oI 0.4 cwt. total N IEr acie.

M^NURES AppLtBD: Airil loth and 25ib.
BaEr PLAtrraD : Mav l2th.
BEEa LrFrrD : N6w.;tr t6rh
Peavtoss Ciop: Wheat.

III

5i33

Ammonium humate.

ROOTS (unwashed)

TOPS

SUGAR PERCENTAGE

Sulphate of ammonia.

K IP iPK

425 'tl 387
372 ll 368
394 ll sszur li 4o2

410
401
306
410

t92
t85
189
224

415

379
387

19.6t
19.38
19.2t
19.32

19.32
ls.72
19.49
t8.98

19.27
18.81
19.32
t9.38

19.38
19.4S
t9.44
19.61

IS.38
t9.27
19.04
t9.27

19.38
19.38
I9.84
19.72

t9.04
19.27
r9.38
t9.6t

1s.84
19.32
19.61
19.44

Actual *eights ln lb.

r ..
II ..
III
IV

185
l9l
153
207

228
198
155
204

252
t92
201
232

217
190
t7r
207

Rou'.

I
II
III
TV

371
3A2
373
410

4t1
397

400

209
2r6
t7s
218

241
168
179
194

201
200
188
221
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SUMMARY OF RESULTS
No

Minerals Super-
Mur.
Pot.

Sup€r.,
Mur. Pot.

ROOTS (washed)
Tons per acre

Ammonium Humate
Sutph. Amd.

16.85
16.76

t7.91
17.10

l?.39
17.85

18.09
18.02

17..67
17.43

Dilfete*c A -S +0.09 +0.84 -0.46 + 0.07 + 0.11

Per :ent.
Ammonium Humate
Sulph. Aem.

86.3
95.8

. to2.6
s7.7

gg.4
t02.0

103.4 1) too.t
102.0 ll ee.6

Differe*c A-S +0.5 + 4.8 - 2.6 +0.5 + 0.8

TOPS
Tons per acre

Ammooiuo Humate
Sulph. Amm.

9.10
9.77

10.84
9.67

9.7l
l0.I alrr ir ss.I ro.t3 li s.sz

Diffcrence A-S -0.67 +1.17 -0.40 0.12 - 0.08

Per :ent.
Ammonium Humate
Sulph. Amm.

92. t
98.9

r09.8
97.9

98.2
102.4

98.2
102.5

99.6
100.4

DifJcr.nca A-S ,. ., .. 
I -6.6 + 11.9 -1.2 -1.3 - 0.8

su(}AR PENI,CENTA( ;E
AEmooium HuEate
Sulph. ArDm.

19.38
19.24

t9.20
19.32

19.38
19.58

19.48
t9.55

19.36
19.12

DilJeftnc. A-S +0.11 - 0.12 -0.20 -0.07 - 0.06

Per cent.
Ammonium Humate
Sulph. Amn.

99.9
99.2

99.0
99.6

99.9
t01.0

t00.4
t00.8

99.8
100.2

DilJ.r.ne A-S + 0.7 - 0.6 - 1.1 -0.1 - 0.1

statu an Enors ol dirlcrcrccs a-s ro/ sc?a/dtc rr. -,rr'-ffi : 
B.lBB.,sxlBI l.B?$i lill.

Sutar perceotaSe: O.166or 0.8o7ier ccDt.
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MEAN OF AMMONIUM HUMATE AND SULPHATE OF AMMOMIA.

No Super.

ROOTS (washeQ
Tons Der acre

Super.

No Pot sh
Potash ..

16.81
t7.62

17.52
18.05

17.16
17.81

ttr,n" .. .. .. .. ..1 fi.zt I tt.ts 11, tt.so

Per cent.
No Potash
Potash ..

s6.0
100.7

100.1
103.2

98.0
102.0

Mean .l gl,.a | tuLa

TOPS
Tone per acrc

100.0

No Pot"-sh
Potash ..

9.43
9.9t

10.r6
9.92

9.81
9.92

9.67 10.09 9.86

Per cent.
No Potash
Potash ..

95.5
r00.3

t03.8
t00.4

99.6
100.4

97.9 102.1 100.0

SUGAR PERCENTAGE
Tons per acre

No Pot3-sh
Potash ..

19.:l I
19.48

19.26
19.52

19.28
19.50

r'r""" .. .. .. . . . . 1, rc.u lt ts.as 11 n.eg

Per cent.
No Potash
Potash ..

99.6
100.4

99.3
100.7

99.1
100.6

100.0 100.0 100.0

StanAad Elro$ of Siigk Enics. Ro.&s:
Tops :

0.175 toos, or l.0O per ceBt.

0.338 tons, or 3.42 per cent.
Sugar percentage: 0.082 or 0.42 per cedt.

CONCLUSIONS
For the roots the req>onses to potash, 0.68 tons or 4.0 per cent., and superphosphate,

0.67 tons or 3.2 per cen[,, are significant. The potash produces an apparent increase of
O.22 or 1.2 pei cent. in the sugar Percentage, which, however, is not significant.
Superphosphlte has shown no effect on the sugar Percentage- The increases in the
tops with potash and superPhosphate are not significant.

There is no significant average difference between arnmonium bumate and sulphate
oI ammonia, either for roots, tops, or sugar percentage, though in the case of superphos-
phate alone the difference is striking.

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 216

213

EXPERMENTS AT OTHER CENTRES, CARRIED OUT BY
T}IE LOCAL II(/ORKERS ON TTIE LINES OF THOSE

DESCRIBED ON TTIE PRECEDING PAGES.

Potatoes. Oounty School, l7elshpool, Montgomeryshir e, 1932.

4l x 4 LatiD Square : PloLs l/16fth acre.
SoiI: Madium loam Jweotoit "tae).Variety : Great Scot.
Treatments: Slat (Citr-ic solubility 96.8% ), rock

pho6pbatc atrd superpbosphate at the-iate ofI cwt. Piq per acre, apptied to prcvious
ctoP.

Basal maEuring : Sulpbate of pot-a5h aEd sul.
pbate of aomoDia each at the rate oI g cl*t.
P€r acre.

Potatoes plaEted : May lst. Lifted : SeDt. 26th.
Previous crop : Swed&.

CONCLUSIONS
- Theresidua.l effect of basic sla8 issigdficad,
but rock phosphat-e atrd supeq)hosphai€ do trot
appear to produce atry such effect.

Potatoes. J. E. Arden, Esq., Owmby Clif, Lincolnshirc, 1932.
J. A. McVicar, Esq., Counry Organiser.

4 x 4 Latin square : Plots U8Oth acre.
Soil: LimestoDe. Variety: KiDq Edward.
Basal Eatru.ritr8 : 4 c*t. iulphat-e of ammonia,

aad Z cwt. superphosphate per acre.
Potatoes plaoted : MaI. 24th. Lifted : G. ltth.
Previou$ crop : Hs-

CONCLUSIONS
. Defiaitely sig[ilicatrt respons€ to the sitrgle

dressiag oI potash, aDd a iurther sisnilicait
response to the double dressitrg.

4 x 4 Iatin square : Plots l/8ottr acre.
Soil : Waryr. Variety : KiDg EdE"ard.
Basal ma.nuriag : Superphospbate aad sulphate

of amEotria each at the rate of 4 cwi. per

Potatoes plaDtad: Mar. Sotb-3lst. Lifted i
S6pt. 29th.

Previous crop : Se€ds-

CONCLUSIONS
. Tlrc lower yield of the plots receivht the
highest dressiaS of pota;h is statisticaly
sittrificaDt, but-the r;ality of this eflect is
doubfful as the estiEate oaerror seems aboor-
rbally small.

Potatoes. J. B. Everatt, Esq., Garthorpe, Lincs., 1932.

J. A. McVicar, Esq., Counry Organiser.

Sulphate of
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Potatoes. H. \07. Gardner, Esq., Hertfordshire Farm lnstitute, 1932.
Farm Department.

Yield,
IEr cetrt.

Yield.
tons per

5 / 5 Iitin square : Plots l/50th acre.
Soil: Gravellv loam. \'aiietv: King Edward.
Treatments : No artificials. 2i c\d. and 4l cu't.

No. 2 concentrated complete fertiliser
(l.C.I.) per acre, 4 c$'1. and 8 cwt. o*a mix-
ture per acre.

Anallsis of conceDtrated complde fertiuser,
10.4 per cent. N, 10.4 P€r cent PrO&
20.8 per cen1. KrO. Atralysis of o\I_D mir<tule,
6.1 prer ceot. N, 6.2 prr cent. PtO., 12.1 per
cetr{. K,O, itr the form of sulpbate o,
ammoda; sul,er., aad muriate oI potash

Basal maour:ing : Dung.
Potatoes plaated: APril l6th, Lifted: SePt-

28th.
Previous crop : LucerDe.

CONCLUSIONS
SiFEilicatrt r€spolrse to the sin8le dressiDg

ot artificials, but no further response to the
double dr€ssing. No significatrt difleretrce
b€tween the two mixtures.

5,<S IjtiD square: Plots lrs0th acre.
Soil: Gravelli loam. Variety: KinS Edward.
TreatmeDts : No artificials, 6 cwl. and 12 cwt.

owtr mixture, 8 c*'t. organic manure balaDced
uitb superphosphate and potash, 6 cn{.
conceotrited complete fertilis€t No. 2. C.om-
Dosition oI o\^,n mixture : 5 paits sulphate of
immonia, I parts superPhosPhate, 4 Parts
muriate oI potash and 2 Parts steamed borc
flour. ADal]'sis of own mixture: 5 Per cent.
N., 6 per ce!t. soluble Phosphoric acid, 3 per
cetrt insolublepbosphoric acid andlOPercetrt.
pota-sh. Atrdtsis of coDceotrated comPlde
iertiliser, 10.4 per cent. N, lo.4 Pet cetrt.
P-O.- 20.8 D€r cent. K,O.

potjti:s ptaniea : April ?ih. Lifted : oct. 6tb.
Previous crop : Oats.

CONCLUSIONS
A simificaDt respoose to all artificials. Tbe

further resDons€ to the double dressrtrgs of o*T
mixture is ;ot sigoificant. The organic fertilser
is sisoificaDtly iuperior to both dresstnSs of
ogt -mixture. and the cooceDtrated fertiliser
No. 9, to the sitrgle dressinS. There is no signi-
catrt diflelence betB'een the organic manure aDd
Iertitiser No. 2.

Maan , .
Staodard Error

12.46
0.205

95.9

10t.8

99.9

10t.4

10r.0

100.0
1.6,1

Potatoes. H. W. Gardner, Esq., Hertfordshire Farm lnstitute, 1932.
Farm Department.

Yield.
per ceDt.

Iield.
toDs per

No artilicials ..
Sitr8le o*'n

mixtuae
Double own

mirture
Orgaoic Eanure
Coocentrated

lertilis€r No. 2

Mcart ..
Standard Error

80.0

10t.2

104.1
108.3

106.4

100.0
t.44

I1.94

12.6S

12.44

t2.64

12.58

10.26

12.96

r3.33
13.88

13.63

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 218

Potatoes. Fakenham

4 x 4 I-atio square : Plots U302d. acre.
Soil: Sandy loem. Variety: KiDt Ed*'ard.
Treatments : Sulphate oI potash at the rate oI

l.0 cwt. KrO p€I acre, supeq)hosphate at the
rate of 0.6 cwt. PrO. per acle.

Potatoes planted: May l8th. Lifted: Sept.
30th.

Previous crop : Waste glasslaod.

CONCLUSIONS
The respotrs€ to potash is barely signilicant.

No apparert response to sope.phospbate.

4 x 4 Latin square : Plots l/306th acle.
Soil: M€dium loam. Variety: Maiestic.
Treetdeats: sulphate oi-jdtash'ii 

-tUe 
rate

of 1.5 cwt. KrO per acre before plaot-
iry (Feb. r6th), at planting (April r8th),
aDd top dressed (June 23rd).

Basal ma[uring : 3 c\at. sulpbate of amnlonia,
and 4 cwt. superphosphate per acre.

Potatoes planted: Apr lath. Lifted: Aug.
26th-Sept. r5th.

Previous crop : OId grass.

CONCLUSIONS
Defioitely siSnilicant respons€ to potash.

No 3it[ificant dilferetrces betvreen the diIlereDt
modes oI &essitrg. The staDdard error is
abnordaUy hi8h.

2ri
School, Norfolk, 1932.

Yield.
tons per

No potash or
superphosphate

Sulph. of potash
Superphosphate

superphosphate

3.36

Yield.
tons per

No potash
Potash before

plaoting
Potash at
Potash top

Meaa
Standard Error

98.2
106.3
42.2

113.3

Yield.
per cetrt.

100.0
8.06

Yield.
per cent.

100.0
8.r3

0.27r 
I

Potatoes. Norton New Council School, Doncast et, 1932.

70.1

105.9

101.8

Potatoes. H. Stewart Sandeman, Esq., The Lawes, Kingennie,

4 randooised blocks oI 8 
"r* 

*lm#'"';,"...* (harrowed twice May llth
and 2lst, twice gubbed May 2lst and Jutre 25th. oDce ho€d Juae 28th, and earthed up July 6th)
aad ertra cultivations (as orditraSr cultivation plus barrowed and earthed up May 24th, Erubbing
atrd subGoiling Jutre sth).

Plots U4Oth acre. Soil: Mediuo loam. Variety: Kerr's Prnk. Basal maouriog: l8 tons of dung,
3 cwt. sup€rphosphate, ll c*t. booe flour, 2 c\tt. sulphate of potash per acre.

Potatoes plaoted: Apr fSth. Lifted: Sept. 29th. Previous crop: Spring oats.

Tons per acre. Per cent.

Sulphate oI ammoaia Sulphate of ammooia

None I c\It. 2 c*t. 3 c*t. None I crrt. 2 c$t. 3 c\i't.

Ordinary cultiwations
Exka cultivatiotrs ,.

13.93
13.24

14.14
13.?6

t4.l8
t4.62

14.55
r4.64

11.20
11.06

98.6
93.6

100.1
s7.4

100.3
103.4

r02.9
103.6

100.5
99.5

Mcan 13.5 8 13.95 11.10114.60 11.13 ill* runlros.s 100.

Per cent.

CONCLUSIONS
Signilicant respoNe to sulpbate of ammoaia, with tro significant dillerence from proportioDaliE

io response to itrcreasiog dressiags, thouSh nearly the full effect is reached at the s€cond dressiog.
There appears to be tro aliffereDce between the two types oI cultivation when averaged over all

levels of sulphate oI ammonia, but there is some indication that the heavier cultivatiotr b€comes
relatively more ellective with iDcreasing dressitrgs oI sulpbate of ammodia. This dilrereDce does
aot, however, quite rcach the 5 per cent. level of sigrificatrce.
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Potatoes. F. Richardson, Esq., Sansom Wood Farm, Calverton,
Notts., 1932.

K. R. Davis, Esq., County Organiser.

4 x 4 Lati! square : Plots l/40th acre.
Soil: Very light sand, butrter sandstotre.
Variety I King Edward.
TreatrEeDts: Mineral Bixture (2.12 c*t.

sulpbate oI ammoda, 3.98 c$t. 16 per cent.
sup€trphosphat€ atrd 3.28 c*1. 30 p€r cent.
potash salt per acre), LC.I. coDcentBted
fEtiliscr No. I (f2+ per cent. N., l2l per cetrt.
P,O., 16 per cent. KrO), aDd l0 cwt. H.O.P.
No. I fish manure.

Basal matrur:itrg: 12loads duag per acr€.
Potatoes pl,ant€d : April2&h- Li{ted: Oct. lfth.
Previous crop : Ley grazed aod sheep Ied.

CONCLUSIONS
Sigtilicant respoNe to Jertilisers, No signi-

caat diI{ere[ces betweeo the dillerent mixtures.

4X4l-atio Squa.e: Plots l/s?th acie.
Soil : Mo6s. Variety: Llaiestic.
R el manuring: lGl6 toDs farmyard maoEre,

I ct't. sulphate of ammor a, 2 cwt. sulphate.of
potash, l0 cwt. ground liEestone-

Potato€ plaoted: April 26tb. Lirted. Sept. l6th.
Prewious clop : Oats.

CONCLUSTONS
No sitDilicaot effects.

No artilicials
MileIal mixture
I.C.I. Iertiliser

No. I
H.O.P. No. I fish

manu!€

100.0
4.21

81.8
1o8.4

s9.9

lll.7

100.8
102.3

99.2

97.8

Potatoes. J. Heyes, Esq., Bickerstaffe, Ormskirk, 1932.

Lancashire County Council.

Mcan , .

Statrdard Error

Reduced sulph.
alllm.

Full sulph. amm.
Ammoaiufi

humate
Sulph. amm. atrd

humic acid

Potatoes. Sailors'Orphan Homes School, Hull, 1932.

4 x,1 litio square : Plots U21?th acre.
Soil : Heavy aluvium. Variety : Great Scot.
Trcatmeots : Sulphate ot ammonia at the Iate

o, 0.223 cwt. aod 0.6 cwt. N per acre, am moBia
humate atrd sulphate oI ammonia aod hulnic
acid at the rate oI 0.6 cwt. total N (0.223 c*'t.
aEmoEra N.) per acre.

Potatoes pl,anted: April l4th. Lifted I Sept.
20th aod 2lst.

PrBvious crop : Uixed vegetables.

CONCLUSIONS
No sittriricaat effecls.

Yield.
tons per

Yield.
per cent.

100.0
4.15

11.08
tt.24

10.90

10.75

100.0

2.44

10.99
0.450Staodard
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Potatoes. Grammar School, Burford, Oxon, 1932.

4 x 4 I-atio square : Plqts l/lo0th acrc.
Soil: Bra-shy loam. Variety: King ceorge.
Treatmetts : Sulphate oI ammonia at the rate

oJ 0.223 ort. a-ad 0.6 cl*t. N. per acre,
sulphate of ammoda and humic acid at the
rate of 0.6 cltt. total N. (0.223 cet. amnloEia
N.) and ammonium humate at the rate of
0.6 cwt. totd N. (0.223 c$t. ammoda N.).

Basal maouring : 4 cwt. suprphoGphate atrd
3 cllt. sulphate o, potash per a.re.

Potato€s planted : May 5th. Lilted : tu. sth.

CONCLUSIONS
No sig ficatrt €ftects.

4 X 4 I-atin square : Plots 0.0037 acres.
Soil: Cl,ay. Variety: Great Scot.
Treataetrts : Sulphate oJ ammoda at the rate

ol 0.223 crrt. aad 0.6 cwt. N. per acre,
sulphate of ammonia aDd hDmic acid at tbe
rate oI0.6 cv,'t. total N. (0.223 cs.t. ammotria
N.), add aEmoDium humate at the rate ol
0.6 cwt. total N. (0.223 cwt. ammonia N. ) .

Basal maauring : Superphosphate at the rate
oJ 4 c*'t. per acre, sulphate oI potash at the
rate of 3 cwt. Der acre.

Potatoes ptaated': April 26th. Lifted : Sepl.
23rd-30th.

Previous crop : Turoips.

CONCLUSIONS
The ditleietrces behrcon treatments are not

significant.

Potatoes. County School, Tonbridge, 1932.

Redrc€d sulph.
amm.

Full sulph. amm.
.A.mmodum

humate
Sulph. amm. atrd

humic acid

Mea,n
Staodard EEor

Reduced sulph.
aErm.

Full sulph. amm.
Ammonium

humate
Sulph. amm. aad

humic a.id

Maan - .

Standard Error

Yield.
toDs per acre-

Yield.
per cetrt.

94.3
r05.0

05.4

105.2

100.0
7.33

Yield.
per c€nt.

LIearL ..
Sta[dard Error

100.0
3.79

Yield.
per cetrt,

101.0
t 0t.6
106.2

9t.2

100.0
3.23

Yi€ld
tons p€r

Yield.
tons per

100.4
07.6

l02.i

s9.6

Potatoes. County School,

4 X 4 I-atiD square. Plots l/2g0th acre.
Soil: Saody. Vadety: Arran Chief.
TrcatfleDts : Sulphate oI ammoda at the rate

of 0.223 cwt, aDd 0.6 cwt. N. p€r acre, am-
mooium humate at 0.6 ce{. tobl N. (0.223
c\x't. ammoda N.), $lphate oI ammotria aad
humic acid together providiDg 0.6 c$t. total
N. (0.223 cl*t. ammonia N.).

Basal maauriag : 3 cwt. sulphate of potash aod
4 cwt. superphosphate per acre.

Potatoes plaated: Apdl 30th. Lifted: Sept.
l7th.

Previous crop : Turdp6.

CONCLUSIONS
The diff€treocG between treatments are trot

sitDilicatrt.

Reduced sulph.
amm.

FUU sulph. amm.
-{mm. humate . .

Sulph. amm. and
humic acid . -

7.61
8.17

7.70

8.49

r0.04
9.76

10.23

9.96

Godalming, Surrey, 1932.

E.0f
0.592

10.01
0.32r

l0.l I
to.l7
10.63

9.13
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Sugar Beet. Mr. r07. G. Muir, Cheapside, St. Albans, 1932.
H. W. Gardner, Esq., Hertfordshire Farm Institute.

4x4 I-atin square: Plots Ullfth
Soil: Light loamy gravel. Vaiiety:

Klein.E.
Tre3tmeDts : Slag atrd superphos-

phate at the rate of 7 cwt. Fr acre.
Chalk at the rate oI 3 tons per acre.

Basal maluriE8: 2 clrt. sulphate of
ammoaia; ,1 cr +. potash salt.

3€et platrted: April 29th. Lifted:
G. l4tb.

Plevious caop : Wiater oats,

(washed) TOPS

totrs
per acre. per ceat.

totrs
per ac per ceot.

No phosphate ..
Slag
Superphospbate
Super. aDd Chalk

5.25
6.58
6.68
8.94

76.5
95.S
97.3

r30.3

6.34
7.53
7.67

10.t9

80.0
94.9
96.7

128.1

Mcan , .
Staodard Error

6.86
0.571

100.0
8.33

7.93
0.614

100.0
7.11

ROOTS

The increase due to the no*o"." u.ou!$!"ffi?ffit".ot io tr" ""* of tlrc roots, but not
3ignificaot (or the tops. There is no significant diflereflc. betsoen slag atrd $rpeqrhospbate.
The plots receiviag cbelk io additioo to sup€q)hGphats tive a sigtrilicaDtly greater yictd than
tbose with superphosphate alotre,

Sugar Beet. Mr. W. G. Muir, Cheapside, St. Albans, 1932.
H. W. Gardner, Esq., Hertfordshire Farm Institute.

4 randomised blocks of I plots each. Plols l/56th acre. Soil : Light loamy Sravel.
Treatments : Sulphate oI amltrotria, 0, I l aDd 3 cwt. per a.re, duriat€ oI potash 0. 1 atrd 2 c*t.

?er acre.
Besal maouriag : 4 c*.t. supeqrhosphat€ per acle.
variety: Kleitrwatrzlebea E- Beet sown: April 29th. B€et lift€d: Oct. lTth-f6th.
Previous crop : Oats.

Tona per acre.

ROOTS (washed)

No muriate of potash
Sinsle muiate oI potash
Dou ble muriate of potash

6.34
7 -45
7.57

6.00
7.36
7.90

6.01
8.15
9.06

6.12
7.65
E.18

0.307
86.5

t01.8
103.5

82.0
100.6
108.0

82.3
llt.4
123.8

183.d
1104.6

v 11.8)
4.20

Mca, . . 7.09 7.7 t 0.17 7 97.3 96.9 10 5.8 100.a 2.12

TOPS

Sinsle r
Double

SUGAR PERCENTAGE

No muriate of potash
Single mu ate o{ potash
Double Euriate oI potash

5.54 I 5.88
snz I crr
s.sl I s.za

6.23
6.77

5.89
6.17
6.21

0.3r7
91.0
92.4
s0.9

96.6
100.3
94.8

102.4
lll.2
120.4

196.7
ltot.t
1102.0

5.20

Meaa . . 5.s6 | s.s2 6.7 8 6.09 0.18 3 91.4 97.2 100.0 3.00

No muriate of potash
SiDgle muriate oI f,ota-sh
Double muriate ot potash

18.13
18.52
18.38

17.87
18.26
18.68

18.12
t8.45
18.32

I
I

0.166
99.0

101.2
100.4

97.6
99.7

102.0

99.0
100.8
l(X).r

100
100

0.910

Mca, . . 18.34 18.27 18.30

-tc.adt
0.096 to0 2 99.8 100.0 100.( 0.525

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-64 pp 222

219

CONCLUSIONS
The respotrse to sulphate of ammonia is significaat both in the roots (0.32 tons or 4.2 per cent_

per uni_t applhatioo) and tops (0.61 tons ff 10.0 per cedt.), with no appreciable reduction in sugar
p-ercentage, The sma.llei response to the Iirst than to the second dressiag oI sulphate of ammotrla,
though strikitrg, is not sigDificaot.

-I^he-response o-f the roots to muriate of potash, 1.53 tons or 21.0 per c€trt. to the Iilst dressing
lnd 0.53 toDs or 7.2 per cett to the secoDa dreasitrg, is signilica[t, 

_with 
a signilica-rt dil{erenci

Mwee,l_tlle respoDses to the two dressings. Muriate oI pot sh atso increas€s th-e suga.r percetrtage
0.37 or 2.1 p€r cetrt for the tirst dreising and O.05 or 0.2 ier ceDt. for the secoDd ; th; Iirii increa;e
is signiJicaDt. The respoDse of the topsio potash is oot ;itnifrcaDt.

In the case o{ the roots the response to potash is significaBtty greater in the present oI sulphate
of ammonia aDd equally the respoise to sulitrate oI aminonta is iifrtfica-utty greiter tn the prience
of potash.

Sugar Beet. County Fatm Institute, Moulton, Northampton, 1932.
4,x 4 I-atiD-square. -Plots, 0.01870 acres. Soil: Satrdy loam derived Irom Northamptotr sand,
Variety : Kleinwanzlebelr E.
Nature of fertiliser mir.ture used : 5 c\ t. sulphate of ammoda, 6 c*'t. superphosphate, 2I c*,1.

steamed botre flour and 7l crr.t. 30 per ceDt. potash sdt.
Basal maruring: 12 tons farmyard matrure,
B€et plaoted : May zlst. B€et liJted : Nov. 24th-26th. Previous crop: Sugar Beet.

Fertiliser ROOTS (washed) TOPS SUGARPERCENTAGE

totrs per ac!e. per cent. toos per acre. per cent. actual. per cent.

None
5 cl!t.

l0 cwt.
15 cvrt-

9.53
10.84
I I.l4
10.97

89.7
102.1
104.9
103.3

I1.80
13.65
15.25
15.75

83.6
96.7

108.1
llt.6

17.27
r7.16
16.90
16.61

101.7
101.0
99.5
97.8

M*t..
Standard

Error

10.62

0.3r8

100.0

3.0

14.11

0.577

100.0

4.09

16.98

0.206

100.0

l.2l

sisailicant response to ,*rr*. *,f1)"rl$tJ?*tto*- *" roots show tittle additional
respoDse to the hi8her &essitrgs. whereas the tops show a sig[ilicatrt additional respoDs€ to the
double dressiEg. There is a significant depressioD of sugar perceDtage with itrcreasing amounts of
fertiliser.

Sugar Beet. R. Goodhand, Esq., Redboume, Kirton-Lindsey,
Lincs., 1932. J. A. McVicar, Esq., County Organiser.

6 x 5 I-atiE square. Plots, l/5oth acre. Soil : Light limestoDe loam, 8 iEs. to l0 ios. deep-
Variety : Kleiflwanzleben E.
Ana\sis of Fertiliser: Sulphate of aEmonia proyiditrt amDoniuB nilrogea 3.60 per ceDt, D.itrate

of soda providiDg nitric nitrotetr 2.71 per ceat, superphosphate providing soluble phosphoric
arid 6.15 per ceDt. steamed booe flour providiag insoluble phosphoric acid 1.38 per cetrt aad
muriate oI potash providing potash 11.25 per cent.

Basal ma.nuring : 7 cltt. fish salt.
Beet planted : April 25th. Beet lirted : Oct. lgth. Previous crop : Oats.

ROOTS (washed) TOPS SUGAR PERCENTAGE

toDs per acre, pe! cetrt. tons per acre. pe! ceDt. actual. per cent.

None

8 c\*t.
12 cl*t.
16 cl*t.

t3.61
t4.84
14.74
15.28
15.02

02.8
99.9

100.5
104.3
102.5

9.81
r 1.93
13.54
14.36
15.66

75.1
91.3

t03.7
109.9
t19.9

18.27
18.68
18.14
t8.19
t?.59

100.5
102.8
99.8

I00.1
96.8

Mcan . .
Statrdard

Error

14.66

o-212

100.0

1.65

13.06

0.418

100.0

3.20

18.18

0.263

100.0

t.41

CONCLUSIONS
The roots show a significalt respoDs€ to the si[gle dressitrS of Iertiliser, but tro {urtber siguificaot

respoas€ to tbe higher dressitrgs. The tops show a signilicant respoBse to all dressin8s, tbele t€ing
tro si8nificant departure Irom proportiomlity. The decrease itr sugar p€rcentage is not signilicaEt,
the error being large.
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Sugar Beet. J. C. Mann, Esq., Bridgham, Norfolk, 1932.
- 4 randomis€d blocks oI 8_-plots each. Plots t/looth acle- Soil : Light blowitrg sand oI Glaciat

on8rtr, saod alld gravel subsoil. varieties: Marsters and Klein*enzleben E. T;eatftents: Sul-
phate oI ammooia at tbe rate of 0.6 cwt. N p€r acre, sulphate of potash at the rate of 0.25 c\It.
{'o per acr.. Basal ma-nuriDg: Sup€rphospLate at the rate ol 0.'5 ctl1. pro. per affe. B€€t
platrted : April 29th. Beet fifted : Nolv. 8th-eth_ Previous crop : SEedes and 'K;le-Iolated by sheep.

Tons Ircf acre. Per cent.

d; l*m
Sulph.
Pot.

Sulph.

S. Pot.

No
Arti-

ficiats.

Sulph. Sulph.
Pot.

Sulph.

S. Pot

ROOT'S (wast red)

Itlarsters
Klein E

14.00
14.50

13.90 13.54
15.12

14.10
15.52

13.89
15.12

96.5
100.0

95.9
105.?

93.4 i gi.z
Io{.3 i r07.o

95-7
101.3

TOPS

I\Iarsters
Kleir E.

10.03
11.98

t2.61
16.20

10.74
t3.43

I1.99
16.78

11.35
14.60

77_3
92.3

97.4
124.9

82.8
103.5

92.4
t29.4

87.5
112.5

SUGAR PERCENTAGE

Marsters
Kleitr E.

t 8.90
18.30

18.64
17.53

19.24
t8.06

18.94
t7 .i 5

18.93
17.91

102.6
99.3

101.2
95.2

101.4
98.0

I02.8
96.4

102.6
97.2

Srdndsd crrors oJ tiqh errrirs. Roots, 0.923 tons or 2.23 per cent.
Tops, 0.?07 toas or 5.45 per c€nt.
Sugar Percetrtage, 0.135 ot 0.73t per cent.

MEAI'I OF BOTH VARIETIES.

Tons per acre

No lSulph. ot
Nitrogetr.l Amm. ll Maa".

ROOTS (washed)

Per cent.

No Sulph. Pot.
Srlph. Pot. ..

14.25
r4.33

t4.6t
14.8 t

11.43
11.57

98.3
08.8

100.8
r02.1

99.6
100.4

Mean . 11.29 14 71 11.50 9 8.6 101.1 100.0

TOPS
No Sulph. Pot.
Sulph. Pot. ..

I l.or I rl lz
I rz.oe I ra.ss

12.7 2
13.2 4

8{.8
932

llt.l
110.9

98.0
102.0

Maan . . 12.9 E

I{TACE
I te.o 

I

No Sulph. Pot.
Sulph. Pot. ..

18.60 t8.o8
18.65 i 18.34

18.31
18.50

t01.0
101.2

98.2
99.6

99.6
100.4

18.62 i 16.21 18.12 101.1 98.9 100.0

Standard Eftors of siqL €rrii.s._ Roots, 0.228 toos or 1.58 per cent.
Tops, 0.500 totrs or 3.86 pa cent.
SuSar Percetrta8e, 0.0952 or 0.517 per cent.

CONCLUSIONS
- Th€ yield oI roots for Kleinwa&lebetr is 1.23 tons or 8.6 per cetrt. greater thaB lor MaEters,

the yield_of tops_3-25 toDs or 26.0 p€( ceEt. treater, but the suaar perceu:tage l.O2 or 5.6 per cant-
less, aU these differeDces behg sigtrificant.

The rBpons€ to DibogeD ir the cas€ o[ the roots, 0.42 tons or 2.0 pel cetrt., is trot signilicaot,
aDd there is.a sigrificeDt depr-€ssiotr iD sugar Frc€otage oI O.4l or 2.2 per cent. The i6F show
a si8nilicatrtly higher yield, 2-86 tons or 22.O per cetrt., with nitrogen. -

Potash sho*s Do apparedt offects.

I
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Sugar Beet. W. A. Muddell, Thoroton, Notts., 1932.
K. R. Davis, Esq., County Organiser.

5 ' 5 LatiD Square lt ith plot5 split for nrtro-chalk aod sulDhate of ammonia
S-ub-plots l/80th acre. S6it : tiedium heary toam on Kedper Marl.
Varietv : Kuhn
Treadents : Higb soluble slag (citric solubility 96.5 per cent.), Iow solubte stag (citric solubility
- 

93.0 per ceat.). 
-superpbosphate and mitrer;I phoiphate pioviding LO c\\t: p,O, per acre.

Ba-sal matruring : l5 loads of dutrg io autumD, lgil.
Beet sos'n : Mav fth. Beet lifted : Oct. lg-2lst. previous crcp: Winter oats (\r,ith duag)

No
flanure.

I-ow
Soluble

Slag.

High
Soluble
Sl,g.

Super-
phos-
phate.

}Iitreral
Phos-
phate. Error.

ROOTS
Tons

(washedl
ter acre

Sulphate oI Ammonia
Nitro-Chalk

9.58
9.02

9.7t
9.32

9.31
9.33

9.r3
9.03

9.39
9.46

9.42
9.2 3

9.30 9.52 9.0 8 9.13 9.33 0.100

Dilfcrcn e S-N .. .. + 0.56 + 0.39 -0.02 + 0.10 0.07 + 0.19 0.612

Per cent.
I Sulphate oI Ammonia ..

Nitro-Chdk
lo2 7
9ri.6

104.,
99.9

99.8
100.0

97.8
96.9

t00.6
101.4

101.0
99.0

99.7 102.0 99.9 07.4 101.0 100.0 1.26

Diffetmca S-N . . + 6.1 + 1.3 0.2 +0-9 -0.8 +2.0 ll 6.56

TOPS
Tons per acre

Sulphate of AEmotria .. i O.ZSNito-Chalk .. .. 1 z tz
I

6.71
6.44

6.19
6.t8

6.s5
6.23

6.81
6.50

a6n;1
I a.eo I

6.9i 6.57 6.19 6.39 6.66 0.310

Diflermce S-N - 0.45 +o.27 +0.01 + 0.32 +0.31 l+ 0.10 0.4 54

Per cent.

Sulphate of Ammoda
Nitro-Chalk

102.6
109.5

102.4
98.2

94.5
s4.4

100.0
95.1

104.0
99.2

100.7
99.3

106.0 100.3 91.5 97.5 101.6 100.0 5.20

Diffetence S ]; 6.9 + 4.2 + 0.1 + 4.9 + 4.8 + 1.4 6.91

SUCAR PERCENTACE
Actud

Mcar of Stdphzt of A - | |
$onia d t Nirro-Chath .. | 19.09 |1t.70 19.15 19.2 5 19.2 4 19.09 0.18 4

Per cent.

Mean of SulPhate oJ An- |
,i!'nia aid Nirro-Chdlh .. 1 100.0 98.0 l;,;, l,oo.n l,oo., 6; 0.96 5

CONCLUSIONS
No signilicant el{ects.
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Sugar Beet. South-Eastern Agricultural College, !Uye, Kent, 1932.

at the rate ol u.75 cwt. lt !u Per acle.
Beet plaDted: May l7th. Beet lifted : Oct. 6th. Previous croP: Wheat.

5x5 Iitin sqmre, with plots suHivided into lout for potash, superphosPhate, neither or both.
Sub-plots: l/20oth acie. Soil: Silty loam. Va ety: Kleinu'anzleben E.

Treatme:nts : Niirate of soda, sulphate oi ammoda aud ammoniurd humate (0.148 clit. arnEoniurn
N) at the rate of 0.4 cl*t. N pe! acre, sulpbate oI amEotria at tbe rate oI 0.148 cltt. N ITr actg-

Sut>.ilot treatmetrts : Superphoiphate at thi rate of O-5 cl}.t. Pp5 Fr acre, and muriate ol Pota-lh
at the rate of 0.75 cl*t. KrO per acre.

Mean of dll st b-treatmeds 100.7 I8.9

Each single etrtry in the above table (excePt sugar Percentage) is the meatr of 5 sub-plots.
The stanaard errors of the yields oI single whole plots (approPriate to direct comParisons of

nitrogenous dressiags) aDd o{ siD8le quarter plots (aPPropriate to comPa.risons itrvolving potash,
supemhosphate and tbeir interactioDs s'itb tri'lro8eD) aie:
n6otd : Wirole ptots : 0.393 tons or 3.01 per cedt. - Tops: 1 /hole Plots: o-7& tors or 8.52 per cetrt.

Sub-plo'ts : l.l3 tons or 8.68 per cent. Sub-plots : 1.08 totrs oI 12 20 Per ceBt.
Sugar Perceatage: W'hole plots: 0.273 or 1.56 Per cera.

CONCLUSIONS
A significatrt respotrse to nitrogen, Mh by the roots and tops, this resPons€ being proportional

to tbe a-mount of Iree dtrogetr. No stgnificatrt dir{ereoc€s between the reduced dr€ssitrg o{ sulphate
oI amrEonia aad the ammonium humate, nor between the Iull dressinSs of sulPhate oI anaonia
and Ditrate of soda. No si8nificant efJects oI potash or superphosPhate.

dressiDg I dr€ssitrg I AmmoD.
Sulph. lNitrate oI I Humate

No miDerals ,. .. I 12.23 | 13.08
Muriate oI pote-sh .. 11.74 I f2.08
Superphosp'bate . l?ry I !?.13-Mir. Pot. Atrd Super. .. r 11.94 | 12.7x

12.01 I 12.66 1 13.85| 13.99 | 12.79

No mitrerals .. ..
Iuuriate o{ pot sh
Superphosphate
Mur. Pot. and Super.. . 91.4 91.4

M.an .. . .. I s2.1 | s6.8 l) 106.0 | 107.1

10.16 | 9.80
8.93 I 10.9r
8.84 I 10.12

10.50 10.59

7.98 | 8.00
7.2t I 7.7a
7.s7 1 8.69
1.82 I 8.68

No minerals -. ,.
Muriate of Potash
Superphosphate
Mur. Pot. aDd Super.. .

114.8 ll .7 | 91.4
100.8 1 123.2 1 94.8
99.8 1 4.4 1 54.4

u8.6 l 119.6 I S3.8

90.2 I gO.4

81.5 | 87.0
83.3 I 97.0
88.3 98.0

No mitrelals .. ..
Muiiate of potash
Superphosphate
Mur. Pot. and Super.

108.5 | 117.2

17.63 I 17.31

100.7 100.2

No
Nitrogen.

Reduced
dressing
Sulph.

Mean

(washed)
cr acre

14.00
13.27
t4.07
t4.07

t3.57
14.55
13.65
14.19

12.9r
t2.8r
t2.77
12.69

13.15
12.90
13.09
13-12

13.Af

cent.

t0?.1
101.6
l0?.7
to7.7

103.8
I ll.4
104.5
108.6

98.8
98.0
97.7
97.2

100.7
9E.7

100.2
100.4

97.9 100.0

8.62
8.3S
8.36
8.30

8.93
8.6 5
8.66
9.18

Maan . . 7.60 8.26 9.61 10.38 8.42 8.8 5

er cent.
100.9
97.7
97.8

103.7

I5.8 9 3.3 I5.1 100.0

PERCENTAGE

Mean oI a 17.42 17.64 17.5 5 17.51

99.5 100.0
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Mangolds. Oakerthorpe, 1932.
G. Limb, Esq., Derbyshire Education Committee.

4 x 4 Iitin square- Plots qrit ,or dutrg at the rate oI 16 totrs per acre. Plots l/l6oth acfe. Soil :
Medium loam-- -.oal measutes. variety: Masterpiece.

TreatmeDts : Sulphate oI ammonia at the rate of 6 q*+. per acle alrd potash salt at the rate of
12 c*.t. per acre. Basal matru-ring: 8 c1rt. superphosphate per acre.

[[angolds sown : May lfth. Lifted : tu. l7th. Previous crop : Oats.

No
Sulph. amm.

Sulph.

ROOTS
Tons pea acre

Witholl &ang f No potash salt
\ Po&-!h sdt

15.5.1
r8.86

2.1.43
33.{5

19.9 8
26.16

17.20 28.94 2 3.07

Wirh d{ng , No potash salt
\ Potash sdt

25.8{
30.77

31.48
36.70

28.66
33.71

2 8.30 34.09 31.20

Per :ent.
Wilhoul dung f No pota-sh salt

\ Pot3-sh sdt 69.5
90.0 73.6

96.1

6 3.4 106.6 85.0

Wilh dtng f No potash salt
\ Potash sdt

s5.2
113.4

t16.0
135.2

10 5.6
121.3

Medn I to4.r I us.a 
I

Tona per acte

I tts.o

Withotd dunE , No potash salt
l Potash sdt

3.98 5.43
7.57

1.70
6.39

1.60 6.50 5.54

Wilh dung lf No potash salt
1 Potash sdt 6.98

7.05
8.91

6.32
7.94

6.2 8 ?.98 7.13

Per ce!t.
Vithot l dung f No potash salt

1 Potash salt
8r.8
42.2

85.6
t19.3

74.2
100.E

102.6 87.5

With dune , No potash salt
\ Potash salt

88.1
110.t

tll.2
140.5

99.6
12 5.3

99.1 12 5.8 112.1

Each siDgle etrtry itr the above table is the meatr of 4 srEplots.
Tho standard errors of tbe yields of siDgle whole plots (appropriate to direct comDarisoos of

DitrogeD aDd potash).atrd oI siagle half ptots (appropdate to comparisoos iavolving dung aod
its intelactioBs with tritrogen atrd potash) are :

Roots: Single wbole plots, 0.704 toDs or 9.6 per ceDt.
Sintte balJ plots, l-38 toEs or 5.1 per cent.

Tolrs : Single whole plots, 0.166 toas or 2.6 per ceat.
Siryle halI plots, 0.369 totrs or 5.8 p€r cent.
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CONCLUSIONS
The rcots shorr signific..at. respoDses to sulphate oJ ammoda, potash salt, atd dung, tbe

rcspoise to_sulphate of ammoda being signilicatrtly less io tbe proffo-ce oJ dung, and signitiandy
gr€at€r ia the preserrce ol-potash. ThG l,ast effect oaly occurs in the abse,Icr ofdolg. ihe edlecis
oD the top6-are siEilar, with the excqrtion that dung produc€s ao sig[ilicant cbatrges in-t]a r€slroBs6s
to fhe artificials.

Mangolds. South.Eastem Agricukural College, Vye, Kent, 1932
5 x 5 I-atin squa-re. Plots, l/soth acre.
Soil : Silty loam. variety : Goldea Tarkard.
Trea.tmerts: No dtroSen, sulphate of

ammonia at the r"ate oI 0.148 c*t. and
O.4 cllt. N. per acre, aoDtodum hudate
aod humic acid at the rate of 0.4 cwt.
total N. (0.148 c*'t. ammoda N.).

Basal maDuriDg : 12 toDs farE,'ard manure,
4 c*t. sup€rphoophate, and 2 c$.t.
muriate of potash

Malgolds so{,r : .{p l soth, Lifted : tu.
I lth.

Previous crop : lvheat.

CONCLUSIONS
SigDilicatrt differeoces b€tweetr all

treatments except the reduced dressiDg oI
sulphate ammooia aBd ammoDium huEate,

Mangolds. County School, rVelshpool, Montgomeryshire, 1932.
3 r"aEdomiscd blocks oI 4 plots

each. Plots, l/2ooth acre. Soil :

Medium loam (Weolock Shale).

Treatmetrts: Sulphate of am-
monia at the rate of O-22 cut.
and 0.6 ct*t. N. per acre, am-
mooium humate at the Iate of
0.6 cwt. total N. (0.22 c\It.
amfionia N.), sulphate of am.
monia and humic acid at the
rate of 0-0 cwt. total N. (0.22
cl*t. ammotria N. ) .

Previous crop : Potatoes.

ROOTS TOPS

tons per
cent.

toDs pe! per

R€duced sulph. amm.
Full sulph. amm. . .
Ammodum humate
S/amm- & humic acid

t2.86
15.60
13.54
12.20

94.0
I l5.l
99.9
90.I

6.19
5.21
4.52

1o4.7
t14.6
97.0
83.7

Maan
Staodard Error

13.5 5
0.5&

100.0
4.31

5.10
0.191

100.0
3.54

CONCLUSIONS
Signi{icaatly greater respoEse to the full dressing of sulphate oI ammonia than to tbe other

tr€atmetrb, atrd iD the caso oI the tops oDly a situificaDtly lower respoDs€ to the h[mic acid
coBbinatio[ t]a[ to all other treatments.

Meadow hay. 2nd Season. Lady Manner's School, Bakewell, 1932.

5x5l-atin sqrare. Plots: l/lg8th acre.
SoiI : Limestooe.
Treatments : Rock phosphate, low soluble slag

(cilxic solubility 23.O per crEt), high soluble
slag (citric solubility 96.5 per cetrt.), aad
sup€rphospbate aI providi[g I c\r't. PrO3
Per acre.

Hay cut : July 5th.

CONCLUSIONS
The respoEse to treatmetrts is trot sigdlicaot.

Yield, d,ry
matter. Yield,

per ce0t.

No phosphate
Rock Phosphate
Irw soluble slaS
High soluble slaa
Superphosphate

29.4
30.5
30.o
36.9
3r.6

92.7
96.3
94.7

I t6.4
99.8

100.0
5.541.76

79.6
r00.0
121.3
I08.0
90.5
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Meadow hay. 2nd Season. Lady Manner's School, BakeweIl, lg3z.
3 raodomised-blocks of 8 plols eacb. plots: l/l6ltb acfe- Soil: Lidestone.rrertments: 2 cst. nitrate of soda. 3 cllt_ superphosphate, and 2 cwt. Lainit pe! acf,e.Hay cut : June 2lst.

Cwt. per acre. Per ceut.

No tritate
of soda.

Nitr-ate
of soda.

No nilrate
of soda.

Nitrate
of soda.

No
Kaitdt

No super.
Super.

47 _t
42.O

60.4
6t.4

53.8
51.7

86.2
77.0

110.5
1t2.5

98.4
91.E

44.6 60.9 52.8 81.6 111.5 96.6

Kainit.
No super.
Super.

394
45.9

64.3
76.5

51.8
61.2

72.1
84.0

tt7.7
140.1

91.9
112.0

42.6 70.4 56.; ? 8.0 128.9 10 3.4

Mcan of RaiLit and
No Kaini . . 43.6 65.6 54.6 7 9.8 120.2 100.0
Standard. erlo, of singlz crLtry: 3.76 c*t. or 6.89 p€r cent.

Meadow hay. Lady Manner,s School, Bakewell, lg3L
3 raDdomised blocks of g Dlots each
Plots, l/2l6th acre.
TreatmeEts: 8 toDs compost, 2 c*1.

Ditrate of soda, 3 c\rt. sup€rphosDhate
and 2 cwt. kaidt per acr;. '

Hay cut : Juae 28th.
CONCLUSIONS

The ellect of manures is delinitely
sigDiJicant. The diJfereEce betweeD
artilicia.ls aDd compost doo6 Dot reach the
5 per ceDt. level oI significance.

--^ ?1*Bf-:qn:=._::"*".. ,. "rf.--?Tf.t'#"o*t"*" respoDses to phospbate atrd kaidtare noE srgrurrca[t, but the resDotrse ro DitrogeD i! the pres€nce-of kainit is si$niticantty Uighertfalio tle absetrce oI kainit. ihe respoase t6 sope.prrofoiraiei" E"Jiiri". 6r Ur;rii, Uriiiysrgr[lrc:rnt.

Meadow hay. Haileybury College
H. \7. Gardner, Esq., Hertfordshire

Farm, 1932.
Farm Institute.

5 x 5 Iatin square. Plots l/50th acre.
TreatmeEts : Top dressitrgs ol nitro-{halk,

sulphate of ammoEia, cyaoamide and
aitrate of-soda equivaleDfio I i c\r1. pcr
acre of sulpbate of ammoEia.

Hay cut : Jurc 25th.

CONCLUSIONS
Defidtely significa[t response to

dtr ed. No signiflcaot difidrerces be-
tq,eea the djffereEt kiDds ot nitrogeD.
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IGle. Midland Agricultural College, Loughborough, 1932.
4 randoo.is€d blocls oI 6 plots €ach. Plots USOth aaie. Soil: Light loaa-
Vdiety : Marrow steoi[ed.
Trcatments: Nitro-cbalk at the rate of 0, 2 aDd 4 cwt. per acre, applied as topdressi[g- Kale
thimed (12 ins.) and utrthitrrcd (4 ins.).
Basal manuring : 12 toas Iarmyard maDure, 8 q*'t. slag. and 1 cst. muriate of potash per ecre.
Kaleplanted: April lfth- Cut: Mid-eDd Sept. Previouscrop: Sprint Oats.

Tons per acre (fresh material) Per Cent

No
Nitro-
chalk.

Siagle
Nitro-
chalL.

Double
Nitro-
cbalk.

No
Nitro-
chalk.

Single
Nitro-
chalk.

Double
Nitro-
chalk.

Not thiDn€d
ThioDed

23.14
22.19

25.00 27.O3
26.09

25.16
24.01

s5.3
90.2

101.7
96.6

I10.0
106.r

102.3
07.6

Mcon , . 22.81 26.56 21.58 92.8 99.2 108.0 100.0

Staidaril .//or oJ sinth enry:0.809 totrs or 3.29 per ceot.
CONCLUSIONS

Nito-chalk produc€s a signilicant reqronse, there bei[g Do siSDiIicatrt deviatiotr Irom
proportioDality in respoose to sin8le aad double dressiDgs.

The lower yield of the tbitrned, as compared with the untlintred plots, is not sitdtica .

Farm Institute, 1932, Horticultural Dept.Tomatoes. Hertfordshire

8 raldomised blocks oI 4 plots each.
Plots 0.00386 acles. Plants per plot

pla.trts weighed 86 (guard rows
carded).

Variety: E.S.I.
Treatments applied in ll top alressitgs
Top dressingi froviding N .jt the rati oI

4.2 cwt., sol. PtO. at the rate of5.8cvrt.,
iasol. PrOr at the rate oI 2.2 cwt., and
KrO at the rate of 8.0 c*t. per acre.

Basal EaDurint: 20 toDs duDg, I ton
sulpbate oI potash, I toD lime, 2l cllt.
super., and 2l cwt. steamed bone flour
Per acre.

CONCLUSIONS
No signilicaEt di{fercnces betwe€tr the

various kinds of Ditrqleoous Iertiliser.

Apples. G. Ogilvie, Esq. Cox's, Harpenden, Herts, 1932.
Experiment on the effect oI manuriag on the prcductioo oI shoot! from root stocks.
8 x 8I-atin square. 3 root stocks per plot. Soil: Clay with flints- Variet.: E. Malting No. IX.

Treatmeots: Sulphate of ammonia a,ld sulphate of potash at the rate oI 3 c$t. per acre aod
superphosphate at the rate of 4 c\r.t. per acre, applied June l5th.

Pence per
root stock.

No
Sul.

Super.
Sul.
Pot.

S/Am
Super

S/Am.
Super.
S/Pot. FlrrorS/Pot. S/Pot.

Total value oI shoots 14-42
Value oI roots to l

shoots .. .. J o,zs

13.67

0.67

16.38

1.33

t4.t7

1.2 r

13.92

0.76

t5.6'

1.04

14.58

o.s2

1.1.42

0.71

11.65

0.92

1.04

0.t33

There is no indicatioo tt"t -.oo.togc:r*:Yi"'?Ii" ", 
,o. *.".s, except itr so rar as this

is dependent on their roots, but the va.dability is so Sreat that only large effects would be detectable.
The value oI the roots to the shoots is sitnilice[tly decreased by the applicatioo oI Ditrogetr.

Phosphate aad pot -9h produce no geoeral eflects but are significatrtly less lavourable together
than *'hen applied separately.

t2s,
drs-

Meaa
Statrdard

Yield.
tons per acre.

Yield.
p€r cent.

Dried blood
Hoofs aad homs
Sulphate oI aEmonia
Fish meal

5{.93
55.07
54.14
56.12

99.8
loo.o

I qs:
I tor.s

100.0
t.600.879
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