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Experimental Station Stafi

Director : SrR E. JoEN RussELL, D.Sc., F.R.S.
Assistant Director : D. Wenn Curr-rn, M.A., F.L.S., F.Z.S.

INITITUTE of PLI\NT NUTRITION and SOIL PROBLEMIi
Thc Jemcr Meron Bectctiological Lrbontora-

Head of Department . . H. G. TEoRNroN, 8.A., D.Sc.
Assistant Bacteriologist .. HucH Nrcol, M.Sc., A.I.C.
Post - Graduate Research

Workers .. ., EvELyN C. ANDRE]VS, B.Sc.
E. C. Toumnup, B.Sc.

Laboratory Attendants .. SErLA Axxor-D
MoLLY JoENsoN

Bot Dic.l hbontory-
Head of Department . . WTMFRED E. Bnsxcsr.Ey, D.Sc.,

F.L.S.
Assistant Botanist .. Ketmnrrr Wearxcror, M.Sc.
Post - Graduate Research

Worker .. .. .. Joeu E. T^uDEvrN, B.Sc.
Laboratory Assistant .. Er,rz.AnerE Krxcuex
Laboratory Attendants .. KATELEEN DELLAR

MAY DoLLtuoRE
Chcrnicd hbontory-

Head of Department
Assistant Chemists

Post - Graduate
Workers

StcNE G. HErr,r"rzE, Mag. Phil.
Research

A. WALKTEY, 8.A., B.Sc.
T. J. Mrncuexoerr, M.Sc.

L. R. Brsxop, M.A., Ph.D.
F. E. Dev, B.Sc., F.I.C.
DoRrs R- M. Merx, M.Sc.

Special Assistant .. E. Gnrv
Laboratory Assistants . . A. H. Bowoex

F. Sreanoox
G. LAWRENCE
H. A. Snrra

Laboratory Attendants .. MAUD BRAcEy
MT,RIEL RUSSELL

.. E. M. CRowrEER, D.Sc., F.LC.

.. R. G. WAIREN, B.Sc.
H. L. Rrcs iDsoN, Ph.D., A.I.C.
A. J. Pucu, B.Sc.

Barley Investigations
(Institute of Brewing
Research Scheme)

https://creativecommons.org/licenses/by/4.0/
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l,eboratory for Fomcntation Wort-
Head of Deoartment . . E. H. RlcHARDs, B'Sc., F.I.C.' (Iveagh Research Chemist).

Assistant Chemist. . . . S. H- Jrxrrxs, Ph.D., A.I.C.
Post - Graduate Research

Worker .. .- .. J A. DelI, M.Ag.

Laboratory Attendant .. Mesel PevNE:

Lrboratory for Inraicider and Fungicidcl-
Head of Department .. F. TATTERSFTELD, D.Sc., F.LC.

Assistant Chemist. , . . J. T. Mmrlx, B.Sc., A.I.C.

Laboratory Attendants itrfrtY^*t;

Gcneral Microbiology Laboretory-
Head of Department . . D. Wenn Currnn, M.A., F.L.S.,

F,Z,S.

Assistant Microbiologists. . LETTTCE M. Cnuup, M.Sc.,
F.Z.S.

I;H;"dllfllY'1, n.nu s
JANE MEtKLEJoHN, B.Sc.

Post - Graduate Research
Worker.. .. .. L. on Trrtcnv-Kov.rts, D.Sc.

Laboratory Assistant . ' MABEL DUNKr-EY.

Laboratory Attendant .. HILDA PARSoNS.

Phydcal l.abontory-
Head of Department . . R. K' SCHoFIELD, M.A., Phr D.

(Emphe Cotton Growing Cor-
poration Soil Physicist).

Assistant Physicists . . G. W. Scorr BLATR, M.A. (Gold-
smiths' Company Physicist).

G. H. CASEEN, M.Sc.
E. W. RussELL, B.A.
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Shtirtic.t hbontory-
Head of Department . .

Assistatrt Statisticia$

Post - Graduate Research
Workers

Assistant Computers

EntouoLogical hbontot1r-
Head of Depa.r.tment . .
Assistant Entomologists . .

Field Assistant
LaboratoryAttendants ..

Mycologic.l hbontor5l.--
Head of Department . .
Assistart Mycologist
Bacterial Diseases

Virus Diseases

Special StaII - EmoireMarketins Bdard
Scheme :
Physiologist
Cltologist

Entomologist .. ..
Gla.sshouse Superintendent
Post - Graduaie Research

Workers

Laboratory Assistant ..
Laboratory Attendant ..
Glasshouse Attmd"nt . .

INSTTTUTE of PLANT PATHOLOGY

8

R._ A. Frsmn, M-A., Sc.D.,
F.R.S.

J. Wlsrrnr, M.A., D.Sc., F.R.S.E.
J. O. InwlN, M.4., D.Sc.
A. M^RGARET WEBsrEn, B.A.

R. J. KALAxx^R, B-Sc.
J. W. Ho pxrNs, l[.Sc.
A. L. Munx.{y, B-A.
F. R. Ixun, Ph.D.
A D. Dunxrry-
Fron:xce hnrrus,
ALrcE KTNGHAu.
KrrY RoLT.

A. D. Iurrs, M.4., D.Sc., F.R.S.
H. F. Berrrs, B.A., pb.D.
D. M. T. Monrexo, M.A.
H. _ _C.- F. NEwroN, B.Sc.,

A.R.C.S_
A. C. RoLr.
Eorn Cooprn.
Ertzessrr SraLEy.

W. B. BRTERLEY, D.Sc., F.L.S.
IU^RY D. GLYNNE, M.Sc., F.L.S.
R. H. SToucHToN, B.Sc.

A.R.C.S., F.L.S.
J. Hrrornsox SxrrH, M.8.. Ch.B.-

B.A.

J. CALDwELL, B.Sc., ph.D.
Fnaxcrs M. L. SHEFFTELD. ph.D.

F.L.S.
Mlnloll A. Henrrrolr, ph.D.
II.aRG^RET trf. Bnowxr-

L. M. J. KR^lrER, B.A.
G. C. ArNswoRrH, B.Sc.. ph.C-
J. STNGE, M.Sc.
Gnmlnorrnn H. RorrER, B.Sc.
DoRrs TuFFIx.
EDNA EVENETT.
Hrrne Hrr-E-
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FIELD EXPERIMENIII
Guide Demonstrators

Plant Physiologist
FieldSuperintendent ..
Assistants

Plant Physiologists for
Special Experiments
(Imperial College of Sci-
ence and Technology) . .

Field Assistant
Laboratory Attendant ..

Assistant Secretary
Director's Private Secre-

tary
Senior Clerk

Junior Clerks

Photographer
Laboratorv Steward and

Storekeeper
Engineer and Caretaker . .
Assistaat Caretaker ..

UBRARY
Librarian .. .. MARY S. Asrrx.
Assistant Librarian .. Jeter N- Courr.

SECRETARIAL STAFF
Secretary

H. V. Genxrn, M.A., B.Sc.
E. H. Gnrconv.
D. J. Wersox, M.A.
B. wEsroN-
G. F. CoLE.
S. A. W.lFmxcx.
G. Wrr.cocx.
F. G. Gnrconv, D.Sc.
A. T. LEGG.
F. J. Rrcxenos, M.Sc.
E. R. LroNerl.
G. W. MESSENGER.

Kerrr:rl Krys.

FARM
H. G. MrrrBn, B.Sc.
H. Cunrexr.
F. SToKES.
F. A. LEwrs.
T. J. hwls.
J. R. Vr roxo.
J. I. Devrs.
J. UNornxrrr.
W. HoLL ND.

W. BARNrcor.
Coxsuxcr K. Cerrox.

Axxrr E. MACxNEss.

Brermcr E. ALLAnD.
None Lrvrnror.r.
RosE RoBrNsoN.
LucY ARNoLD.

V. STANSFTELD, F.R.P.S.

A. Occprss,-.
W. PEARCE.

F. K. HAwxrNs.

Director
Bailiff
Ploughmen

Stockmen .. ..

Tractor Driver
Labourer.. ..

https://creativecommons.org/licenses/by/4.0/
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Woburn Experimental Farm
Hon. Local Director

Assistant Director

Chenist
Laboratory Assfutant

Assistant Manater
Ploughmen

Stockman .. ..
Assistant Stockman
Labourers

FARM STATT

-- T- C- V- BRrcHr.
.. G. Tvren

J. UCCALLUU.

. . W. MCCALLUU.

.. D. McCerruv.

. . K. McC.urux.
J. Tvun.

Mrnbcrl who hrvc lcft dncc lrrt Rcport rnd tf,c Appoint-
Ecntr to wf,ich they pdcd

B. A. KEEN, D.Sc. .. Director, Imperial Institute, ol
furicultural Research, Pusa,
India.

A. R. Crerneu, Ph.D. .. Departmental Demonstrator,
School of Botany, Oxlord Uni.
versity.

TEI|PTORARY WORXER& 1930
In addition to those temporary workers recorded in the list of

Staff, the following have worked at the Station for various periods
during the year 1930 :-

Spnr Orrrcrerr,v BY C'ovERNrGNTs r.lu Conpounoxs :

(ll Colottial Ollicc Agricultural Otlicers : H. C. Arnold
(Rhodesia), C. H. N. Jackson (TanganyiLa), A. W. R.
Joachim (Ceylon).

Colorial Olfice Sclnlar : l. R. Black.
A*dralht Govatmcnl.' Fraoces E. Allan, N. H. Parbery

(Department of Agricultue, New South Wales).
Caradiar Gotcnmc .' Miss M. Crawford, C. H. Goulden.
Itd,iat Gaoenmtn .' H. E. Casteus, Dr. B. K. Uulerii,

Dr. J. K. Basu.
Delan rrcnl ol Scienrit;c and Ind*sbial Rcsesch .' Dr. A. G.

Norman.

It)

J. A. VoELcrcB, C.LE., M.,{.,
Ph.D.

H. H. Mexx, D.Sc., F.I.C.
(Kaisar-iHind Gold Medd).

T. W. BaRNES, M.Sc.
R. DEAcoN.
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i:ll
(21 Frcm Forcign Coutritx-

Rochfdlar Foudalion Fdlous : E. Anderson, Dr. Eliza-
beth F. McCoy.

Bruzil : Dt. A. Franco-
Dcnmarh-Fann a l Expcrimadal Plots .' E. Boserup.

H. Branth, H. Hansen, O. Hansen, A. Madsen, N. B.
Nikola;'sen, H. Petersen.

Egpt : Dr. F. Allam.
Grcccc : B. G. Christidis.
Hollatil : Miec II. rr'an Straaten.
Swcibn : R. E, Troell.
Unitcd Stdcs of Amaka.' Prof. H. H. Whetzel.

0rER WoRrrrns :

J. R. II. Coutts, V. S. Desai, A. Shrart Uiler, Miss U. Roupell,
E. E. Skillman, A. Steel.

We regret to announce that Mr. W. D. Chrisrrnrs, who for
thirteen years was IIon. Computer in the Statistical Department,
died on January 3rd, 1931.

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-1-63 pp 15

t2

Imperial Bureau of Soil Science

Director: SrR E. J. Rus$LL, D.Sc., F.R.S.
Deputy Director : A. F. Josrrx, D.Sc., F.I.C.

Assistants : A. J. LLoyD LAWRENCE, M.A., HELEN ScmnBAToFF.
Private Secretary: LyL^ V. IvEs.

Clerk : MoNa B. SrArNEs.

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
assistance possible when they are io this country. To facilitate its
work, the Bureau seeks to be well informed as to the personnel
engaged in soil work irr the Empire and the problems on which they
are engaged. Each Govemment has been requested to nominate
one of its staff as Official Correspondent to ttre Bureau, who wiU
act generally as liaison officer in Bureau matters and assist in the
collection and distribution of iaformation. The issue of tecbnical
information is not confined to Oftcial Correspondents, but extends
to all workers in soil science who ask the assistance of the Bureau.
Special arrangements have been made to tet in touch with Forest
Officers interested in soil problems.

https://creativecommons.org/licenses/by/4.0/
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Publications of the
Rothamsted Experimental Station

For Farocn
" MANrrxrNG FoR HrcrDR CRop pRoDucrroN,,, bv Sir E. I.

RrsseU, D.Sc., F.R.S. I9IZ. The University predr, C"-Uriag"".
516.

" WEEDS or Frnxr.r.xp," bv Winifred E. Brenchlev. D.Sc.. F.L.S.
l0?0. Longmans, Green & Co., 89 paternostei Row, iondon,
E.C.4. t216.

RorEAxsrED CoNFERENcE R.EpoRTs: beins oaDers bv oractical
farmers and scientific experts. Obtaina6le'fr;m thd Sdcretarv.
Rothamsted Experimental Station, Harpenden, H"rfs' 

- -'-"

" TtsE MANuRTNG oF PorAmEs.,, l/6.
(f)' 'Tsr GRowrNG or LucERNE.,, V6.
(2) " Trr Currunr AND MANuRTNG oF FoDDER CRops.,, l/6.
(3) " GnreN Menunrxc; rrs possrBrlrrrEs A.rirD Lndrrl-

uoxs rx rnecncr.,, 2/-.
(a) " TrE Currvnr exo MANURTNG of Sucen Bnyr-', 216.

(6) 'Anr AND ScrENcE oF CuLTrvArroN.,, 2f.

(6) " Powrn ron Culrwerrou exo Heur.rcB or rnr
F^xx.', 2/6.

(7) " Merrrxc B^REv.,, 2/6.

(8) " Rrcrr.rr Cxercrs n Sysrrus oF HusBAxDRy rN
ENGLAND." 2/6.

(9) " THE Ilnnrronnsrunr AcRrcuLruRAl Srruerrox: Cex
rr BE fxpnovED ? 

,, 2/-.

(f0) " Txr Gnowru or Cnreprn WTNTER FooD ron Lrl'r
SrocK." 2/6.

(ff) "TE MAxTNG or NEw GR^ssLAND: Exprnmxcrs
or PnLcucer FARrGRS.,, 2/6.

(12) " Tre Prl,cs ArrD MANAGEuENT or Snrrp rx Moornx
Fenraxc.,, l/0.

(13) 'TrE Ttscnnrgur or FrELD ExpERrENrs.,, V6.
Numbers I to l0 inclusive are atso published in book form :-
YoL I (r{), VoL II (et0), tO/-. each, postage extra.

rOut of print in separate copies.

t3
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For Studcntr and Agricultural E:pertr
" TIrE RoTEAUSTED MEMorRs oN AcRrcuLTURAr Scrrxcr."

Octavo Series, vols. l-7 (1847-1898), 30/-. each. Royal octavo,
vol. 8 (1900-1912), vol. I (1909-1916), vol. I0 (f9rCr920),
vol. rI (r92Gr922\, 3216 each, vol. 12 (1922-1926), vol. 13
(1925-1527), 33/6 each, vol. 14 (192&1930), 35/-. Postage
extra. Obtainable from the Secretary, Rothamsted Experi-
mental Station, Harpenden, Herts.

,,THE RorBAusrED MoNocRApEs oN AGRICULTURAL ScrENcE,"
edited by Sir E. J. Russell, D.Sc., F.R.S.

" Sorr CoNorrroxs AND PLANT Gnowtr," by E. J. Russell,
D.Sc., F.R.S. Sixth Edition. 1931. Longmans, Green
& Co., 39 Patemoster Row, London, D.C.4.

" Tna Mrcno-OncANrsus oF rnr Sorr," by E. J. Russell and
Staff of the Rothamsted Experimental Station, 1923.
Longmans, Green & Co., 39 Paternoster Row, London,
E.C.4.716.

" MeluRlxc oF GRr{ssLAND FoR HAy," by \ttrinifred E.
Brenchley, D.Sc., F.L.S. 1924. Longmans, Green & Co.,
39 Paternoster Row, London, E.C.4. 1216.

" A LISr oF BRrrrsH Apsrnrs " (including notes on their
recorded distribution and food-plants in Britain, and a
food-plant index), by J. Davidion, D.Sc., F.L.S. 19 .

Longrnans, Green & Co., 39 Patemoster Row, London,
E.C.4. t216.

" THE PHysrcAL PnoprnrtEs or rHE SorL " (n'ith illustrations
and diagrams) 1931, by B. A. Keen, D.Sc. Longmans,
Green & Co., 39 Paternoster Row, London, 8.C.4. 2U-.

" PLANT NurRrrroN AND CRop PRoDUcrroN " (being tle Hitch-
cocL Lectures, 1924, University of Califomia), by E. J. RusseU,
D.Sc., F.R.S. The University of Catfomia Press and the
University Press, Cambridge. i2p.

" INoRGANTC Purxr PorsoNs AND STIMULANTS," by Winifred E.
Brenct ey, D.Sc., F.L.S., Second Edition, revised and en-
larged, 1927. The University Press, Cambridge. 10/6.

" RECENT ADVANCES rx Errouorocv," by A. D. Imms, M.A.,
D.Sc., F.R.S. (with illustrations), 1930. J. & A. Churchill,
4O Glouccster Place, London, W.l. f2/6.

" A Grnrn r.r Trxrsoor or Exronorocy," by A. D. Imms, M.A.,
D.Sc., F.R.S. Second Edition, revised, 1930. Methuen & Co.,
Essex Street, Strand, London, W.C.2. 36i-.

" STATISTIcAL Mrruoos FoR REsEARcH lVoRxERs," by R. A.
Fisher, M.A., Sc.D., F.R.S. Third Edition, revised and en-
larged, 1930. Oliver & Boyd, Edinburgh. l5/-.

" TEE CoMposrTroli AND DrsrRlBUTroN oF Tr{E PRorozoAN FAUNA
oF rnE SorL," by H. Sandon, M.A. 1927. Oliver & Boyd,
Edinburgh. I5/-.
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The following are obtainable from the Secretary, Rothamsted
Experirnental Station, Harpenden, Herts :-
" AcRrcuLTuRAL INVESTIGATIoNS AT RornAllsrED, ENGLAND,

DrrRrlrc A PExroD oF 60 Ypans," by Sir Joseph Henry
Gilbert, M.A., LL.D., F.R.S., etc. 1895. 3/6.

" GUrDE To rEE EXPERDTENTAL Plors, RorsAxsrED ExpERr-
MENTAL STATIoN, HARPENDEN." 1913. John Murray,
50 Albemarle Sbeet, W. 11.

" GUIDE To rEE ExpERruENraL FrELDs," RorHAusrED. 1930.

" GUIDE FoR VrsIToRs ro rEE FAnu AND LABoRAToRY."
Woburu- 1929.

" Crrrrocur or JouaNALs alrD PERToDTCALS IN TrE RorEAx-
strn LrsRARv." 1921. 216.

" A DEScRrprrvE CATALoGTTE oF PRTNTED Boors oN AcRr-
CULTI'RE FRO!{ I47I TO 1840, CONTAINED IN TE ROTEAII.
srBn LtsRAny " (including Biographical notices of ttre
autj.ors and short descriptioDs of ttre important books).
f925. 33t pp. 22 illustrations. Clotb cover, l2l-; pn1pr
cover, I0/-. Packing and postage extra:-British Isles,
9d.: Overseas, Dominions and other countries, l/3.

Tre RorlurisrED Exprnncxr.rr Sterrol R.rponrs :-
. 100&l9ltl (annual). l/- each.

l0l&1917 (tdennial). 2/6.

l9l&1920 (triennial). 2/6.

l92r-r922 (biennial). 2/6.

r923-1924 ftiennial).
192&1926 (biennial).

1927-1928 (biennial).

1929

r930

216.

216.

216.

216.

2t6.

(annual)

(amual)

Foreign postage extra.

" REcoRDs oF TE RoTHrusrEo Srrrr, HenrrxDEN," containing
personal notes and accounts of past and present events at Rottr-
amsted and of past members of the Staff. Published annually
in June. No. l, June 1929. No. 2, June, lSW. 2l-. each. Post
free. Subscription for first five issues, f6, payable in advance.

For urc in Farm Inrtitutcr
" A STUDENT'S Boo( oN Sorls AND MANURES," by E. J. RusseU,

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

For uc in Schoolr
" LEssoNs oN SorL," by E. J. Russell, D.Sc., F.R.S. 1926. The

University Press, Cambridge. 3/-.
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For Gcncrel Radcn
" THE FERTtLrry oF TBr $rL," by E. J. Russell. The University

Press, Cambridge. 4/-.

" Tur Possrsrr-rrrEs oF BHrrsH AcRrcuLTURE," by Sir Henry
Rew, K.C.B., and Sir E. J. Russell, D.Sc., F.R.S. 1923.
Obtainable Irom the Secretary, Rothamsted Experimental
Station, Harpenden, Herts.

" hnsoxar REMINlscENcEs oF RorgAusrED EXPERIIENTAL
SrerroN," 1872-1922, by E. Grey, formerly Superintendent
ol the Experimental Fields. 5/-. Obtainable IroE the Secretary,
Rothamsted Experimental Station, Harpenden, Herts.

Othcr Bookt by Meubcn of tf,e Stafi
" EvoLUTroN, HEREDTTY AND VARrATroN," by D. W. Cutler, M.A.,

F.L.S. 1925. Christophers, 22 Berners Street, London, W.l.
416.

" Tre GsNErrcar THEoRy oF NATURAL SEECTToN," by R. A-
Fisher, M.A., Sc.D., F.R.S. 1930. Clarendon Press, Oxford.
1716.

Mczzotint En1gNiDgt

Mezzotint Engravings of Portraits o{ the Founders of the Station,
Sir J. B. Lawes (H. Herkomer) atrd Sir J. H. cilb€rt (F. O.
Salisbury), by Julia Clutterbuck, A.R.E.
Signed Engravers' Proofs on India Paper, {4 4s. each.
Ordinary Lettered Proofs on hand-made paper, {2 2s. each.
To be obtained from the Secretar5r, Rothamsted Experimental
Station, Ha4renden, Herts.

Plear end Drrwingr of tlc old Rotlemrtcd labonfory, f 852
These drawings show the old Rothamsted Laboratory erected in

1851, the first important laboratory devoted to agricultural
science, and the one in which mucb of the classical work of
Lawes and Gilbert was done; it survived till 1914.

The size of the volume is 2U in. by laf in. ; it consists oI
four ful1 page lithog,aphs made from drawiags by Charles
Lawcs, son of Sir J. B. Lawes. {l per copy (post free),
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INTRODUCTION

The Rothamsted Experimental Station was founded il l84B
by the late Sir J- B. Lawes, uith whom was associated Sir I. H.
Gilbert ior a period of nearty 60 years. Lawes died in l900'and
Gilb-q! -in l90l ; they were succeeded by Sir A. D. Hall from lg02
to 1912,_ when the present Director, Sir E. J. Russell, was
appoilted.

For many years the work was ma.intained entirelv at the
expeDse of Sir J. B. Lawes, at first by direct paunent. -and 

from
1899 onwards out of an arrrual incomi of f2.40O'arisine from the
endo-wment fund of [100,000 given by hinrito the LawEs Agricul-
tural Trust. In 1904, the Societv foi Extendins the Rothainsted
Experiments was instituted for ihe purpose oi orovidi:re furds
for expansion. In 1906, Mr. J. F. Ma-ion'built th6 Bacteri"oloeical
Laboratory; in 1907, the Goldsmiths' Companv generouslv -oro-
vided a fr.rrther endowment of {10,000, tb6 irrcoire of wirici-
since augmented by the Companyl-is to be devoted to the investi-
g_ation-of the soil. In l9ll, the Development Commissioners made
their fust grant to the Station. Siace then, Govemment srarts
have been made annually and, for the year '1980-Bl, the Mi-nistrv
of Agriculture has made a grant of f2i,W0 lff the work of thi
Station. Lord Iveaxh has generouslv bome the cost of a chemist
and a special assist;t for filld expeiiments for studying farmvard
manure, both natural and artificial ; while other don6rs"have, irom
time to time,_ g$erously provided funds for special apparatus and
equipment. Imperial Chemical Industries, Ltd., and ihe Fertiliser
Manufacturers'- Association, jointly defray the cost of a Guide
lemonstrator for ttre field pkits and, il ad-dition, provide consider-
able firnds for ttre extension of the work; tld United potash
Company, Eurolran Cyanamide Export Companv. Beet Susar
Factories (Anglo-Dutch Group) a.nd otUer firms, alsir give subsdn-
tial ,aTistance. The Empire Marketing Board, the R6yal Agricul-
tural Society, the Institute of Brewing and the Deirartm6nt of
Scientific and Industrial Researcb make irants for soeciiic DurDoses-
The resu.lt is that t}te Station is able to dial with prbbbm.^affiairr"
modem farming in a far more complete manner th jn would otherwii
be possible.

The laboratories have been enti-relv rebuilt in recent vears.
The main block rras opened in tgtg, ana is devottr to the

study of soil and plant nukition problems; another block was
erected in 1924 for plant patholosv- at a cost of f2l.l35 orovided
by tbe Ministry of Agriculture oui- of tle Develofrment nuna, a.ua
the house adjoining the laboratories on tle North side, tie Red
Gables, has beetr converted into au Administration Buildine to
hold the Imperial Soil Bureau, part of the Records and. Statis-tical
Department, Staff Common Ro6m and Conference Room.
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. Perlapq eveD more **i: has been the reorsanisation of
the work of the Station so as to keep it in touch irith mod".n
conditions of agriculture on the one iide and of s"ie"ce o"-ifr"
otber. _ This was completed in tbe laboratories i:r 1g22. on the
l-arm in 1924, and on the field plots in 1926, when ihe field
laborato-ry was erectd and the nei methods of'field e*r".i-*t
were.adopted. _r'r 1926, the Iatemational Educatiori Board,
Bockfeller Fouldgtiol, generously gave a grant of {2,00O ior
rne extenston or ure glass-houses on condition that another /I.OOO
slould be obtained; this was done with t"he help of the tli"iit v ot
Agriculture and of tle Society for Extendin! tbe Roth;;ted
E_xPgriments. In 1928, the Empire Marks+i"g B-oard made a erantot f,f,85 for the erection of special insect-proof houses. anf an
annual grant- oJ a\o\t f,z,Wo for the study <if virus diseases. The
equipment of the Station is now exceptionilly good.

^^^fhe library _ 
is_.steatlily growing, and now contains some

z?,OU) volumes dealing with agricullure and cosnate subiects.
lh_e_ catalotue of the old printed books on asriciture has'been
published, and every effort is made to obtain inv that we do not
pgogFt A collection is also being made of printj of farm animals,
oI old letters on agriculture, and farm acc-ount books. Manv oiftF"_!" T farmtrouses, unused and inaccessible, not in themjves
va.luable, but often of great help to students ot &ricuftura nisiorv
and- ecoDomics when brought together as *e arJ doine. Gifts o'f
books aDd documents to tle Library will be greatJl. afpreciated.
. ^The extension of the experimeDts to various outiide centres
m treat lJntaltr, begun in 1921, has proved so advantaseous thatit has been developed, ttranks to tbe 

-eranls 
of the Rovil Agricrrl_

tural Society and the co-olxration oi the Institute 6t BiEwine.
Not. only is, usefu.l information spread among farmers, but th'e
Station itself gains considerably 6y this closir *rroii"tio" 

-*itU
practrcal men. As part of this extension, the Station. in lg26with the consent of-His Grace the Duke .f B"di;;J, i""i -;;;
from Dr. J. A. Voelcker the lease of the Woburn il;ri-*i"t
Fa.rm, so that this now becomes a part of tbe nothamsteti or-eanis&
tion, allowing us to make experiments simultaneousiv ;" ; U"bt
and on a heavy soiJ: a^very advaDtageous ar.angemeit. Tbrorigh
the generosity of His Grace, certain necessarv cf,anses have b€En
made in the farm equipment, and the grjss rcfEs f,ave Ueen
B-rolped and watered for intensive grazirg. The Aericultu_ral
and Road Machinery ManuJacturers Assiociati6n atso renaireJ a-rsis-
tance. Dr. Harold H. Mann, formerlv Director of Aericulture- B;rn-
bay Presidency, India, and Agricuttual Adviser to H.f .H. tUe ftiz-
am's Government, Hyderabad, India, has been aDDointed Assistant
Director, trith Mr. T. W. Barnes as Cbemist, and thL^taboratories Dot_
culture station and meteorological station have Ueeo."*o"i"'""i
and reorganised. A grant from the Roval Arricultural So&eiv'of
lrgl"la !q! enabled us to appoint an iaati6nal assistant itr"the
StatEtrcal Department to prepare the material for a full sutnmzrrv
and discussion oI t-he results of the last fifty years oi experimentl
there.

The activities of Rothamsted, however, are not confined to
the British Isles, but are gradually spreadine out to the Em;;
and other countries abroad. The 

-lntimatioial 
Education Bo'artl
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sends workef,s from all parts of the world to study in these labora-
tories. The Empte Cotton Growing Corporation has, since 1923,
made a trant of {f ,000 per annnm for the development oI investi-
gations in Soil Physics, wbile the Empire Marketing Board has
recently invited the co-operation oI the Station in solving certain
agricultural problems of $eat importarce to the Empire.

At the invitation of ttre proper autlorities, the Dircctor and
other members of the staff have already visited the Sudan, Pales-
tine, Australia, New Zealand, South Africa, Canada and Russia to
discuss agricultural problems and possibilities of co-operation; in
addition, visits are paid to the United States and to European
countries to discuss problems and mettrods witl experts there, and
generally to improve the equipment oI the Institution and widen
the knowledge and experience of the staff.

More and more workers are comiog from the overseas
Dominions to carry on their studies at Rothamsted. None but
University graduates are eligible, and most are, or are about to be,
on the staffs of Govemment or other Agricultural Departments :

men who will become leaders in the agricultural communities oI
their respective countries. To our great retret, lack of accommo-
dation has compeled us to reluse some who wished to come. This
is higbly unfortunate.

The most important oI all these Empire developments has
been inaugurated. At the imperial Agricultural Conleratce of
1927 it was decided to set up in rhis courtry a series of Bureaux
to act as central clearing houses of informatiotr ard to promote
interchaDge of ideas and methods betueen the agricultural experts
oI the diflerent parts of the Empire. The Soi[ Bureau is located at
Rothamsted aud began operations on May lst, 1929. Dr. A. F.
Joseph, late Chief Chemist to the Sudan Government, was appointed
Deputy Director; Mr. A. J. L. Lawrence, Scientific Assistant; and
Miss H. Scherbatoff, Translator.

In view of the geat expansion of the work ir the last tetr
years, the Committee has deemed it adrisable to acquire the sites
adjoining the laboratory in readiness for the time when further
accommodation will be necessarv-

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-1-63 pp 23

20

REPORT ON THE WORK OF THE
ROTHAMSTED EXPERIMENTAL

STATION FOR THE I'EAR 1930

The purpose of the Rothamsted work is to discover the
principles underllng tbe facts of a€ricultue and to put ttre know-
ledge thus gained into a form in wbich it can be useh bv teachers
experts anil farmers for the upraising of country Ut" "ia tn" ir*
prdvemert of the standard of farming. This purpose has remained
unchanged during the 87 years of life of the Stati6n, a steadfastness
which experience has amply justified. A prografilme drawrl uo
solely to suit a particular set of economit c-onditions become!
obsolete when the conditions change and the results mav then be
of little use; but accurate ir:formation properly gained ind. tested
always has value, and with this at his dispo-sal ifri farmer is better
able to adapt himself to new circumstartces.

The Rotha"msted investigations are concemed mainlv wittr
crop production aDd utilisation; they involve the $o$.th- of the
plant in health and disease, its nutrition, its reactioi to soil and
climatic conditions, aud its composition under various couditions
The knowledge thus gained is ap:piied to problems of soil manage-
ment, fle use of fertilisers, the control of plant diseases and i-he
value of the resultilg crop. The work involves pure science on the
one hand and commercial farming on tbe other,'and it necessitates
cG.operation with both groups of workers. Happily this is freely
grven; on the pure science side valuable help comes from the ereat
scientific institutions, the Botany School oi the Imperial Co[ese.
the Biocbemical School at Cambridge aud others; on the practiiai
side help is freely given both by farmers who allow us wittiout cost
to make experiments on their farms, and by expert users of the
crops who give us or enable us to obta"in iniormition about their
requkements so t}tat vr'e can try to find ways whereby farmers can
produce what buyers most desire.

Nco Datda[me -s on the Fatm. Two important new rotation
experimeuts have been started, particulars of-which will be found
on pp. 125-129.

By the courtesy of Sir John Flett, Director of tbe Geoloeical
Survey, Mr. Henry Dines was enabled to visit Rothamsted"and
re-examine the geology of the farm. His report is siven on p. 59-

During 1930 the equipment of the farni was e;eattv imiroved-
The Committee spent somi {2,000 in purchasins ive st6ck. iencine
aDd equipmeDt to make the futlest use of the iew srass land. anX
t"he -Development Commission gmerously g.r" a frot of 41,ZOOto allow of much needed additions to the -farm Ufilaings afrd'tfre
hying on oI water to ttre fielcls.
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Th1rkq a]so to tle sy'mpathetic co-olxration of the North
Metropolitan Electric Power Supply Company, the farm is now
to be connected up with their system. The ["ilrlings lie well olf
the track of the sripply cables, nivertheless the comilnv has been
good enough to erect a special line, asking only a nohiial guaran-
teed revenue, in order ttrat we mav bs abE to investis;te the
possibilities of using electricity in agficulture. The work-will lall
itrto three divisions :

(l) Use oI appliances already koown to be effective, so as to
gaq experience with them, to record their performalce
ard to see how they compare ia convenience, effectiveness,
and cost with tbe older apoliances. Tbese will be fullv
denonstrated to all agricuitirists interested.

(2) Tests- for electrical engineerc and implernent rrakers of
pronisjry electrical devices not yet ia cornmon use about
which more information is wanted.

(3) Investigalions of possible new applications of electricity
in agdcultue.

It is hoped to begin work during the coming season.
The Committee has been fortunate in obtainhg much valuable

assistance from the General Electric Company and from Mr. R.
Borlase Mattlews, the well kaown electricalexpert.

THE FIELD EXPERIMENTS.

CEREAI CROPS-BARLEY

_ 4" gtqgw '!adc irr 1930 from the chief barley merchants in
England, showed that about 65 per ceDt of the 6arley grown itr
England is sold for malting, a further 20 per celt is sold lor seed,
chicken nrixtures, barley meal, etc., and the remaining l5 per cetrt
is retained ou the farm and crushed or ground for the animals.

This 65 per cent of barley sold by ttre farmer does not completely
satisfy the m€ltsters demancls. OnIy about one half of the barley
used for maltiug is British gro\rrr.; the remainder comes from
overseas. It is obviouslv imDortant that the farmer should trv to
supply as much as possible, and witb this end in view the Insti'tute
oI Brewing has since 1922 carried out extensive investigatioas in
co.operation with Rothausted and the Nationat InStitute of
Agricultural Botany to furnish all necessary hformation. The
saqples of barley grovm in the various experiments are malted,
aad tle more promising are brewed, so as to discover the effect o{
soil, 

- 
season, manuring and variety on the maltiag aad brewiag

qualities.
The characteristic of the season 1930 was the large response to

Ditrog€nous manules, and the small returns from potlsh and
phosphate. This held true of all ttre centres, with minoi variatioas.
At Rothamsted the increase was of the order of r$ o*t. (9 bushels)
9f grain, aDd 4l cwt. straw Ior I cwt. of sulphate of a.rnmonia ; ai
Woburn the retum was even higher: ovei ll bushels of grain.
Phosphatic and potassic {ertitsers, on the other hard, gave no

1 "B.Dort oa tlte Asricultural Output aDd Food SupDlr6 ol crcat Britai!. ' 1929. Uiaistrv ot
A€xi.rlt E. Th. proDortroo! hry .s bet\r een br.rrns ta disrrllilr : about i.hie-IiItla ot tL. 6ar r
6.<l io btEila is troE Bntisb groft brrlcy, as a8aist oo.-rhird6, the matt ed rn distjuiEs.
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increases i.n grain on either farm; indeed healy dressings of phos-
phate appeared slightly to depress the yield of grain at Woburn,
as had happened il some of the previous years. The stra\f, was
increased, though barely sigdficantly, by phosphate, especially
at Rothamsted; possibly also, tlough not significantly, by potash.
The figures, set out side by side, are as follows

Var,.ing
:{utrietrt

St aw: c$t. per acre
.. 23 27 30 23 35
.. 30 3r 39 37
.- 30 33 40 36 33

Wobum
light soil

Doses of Nutr:ietrt

0r2s1
Grai-o : cwt. per acre

13-6 18.9 18.2 20.7 23.0
22.O 22.1 22.1 tS.4 20.5
I9.3 20.7 t9.6 2t.l 20.4

Skaw: cwt. per acre
29 36 37 48 45
36 38 37 38 39
33 33 33 34 36

Nikogen
Phoq)bate
PotassiuE

Nitlogetr
Phosphate
Potassium

0l
Graiir :
2t 25

.- 2A 2E

.. 30 33

2al
cwt. Irci acte
27 22 31
27 25 26
40 36 33

In another experiment at Rothamsted (p- 134) the retums from
nitrogenous manure lrrre lower, and less tha.a l,ast year.

On the light limestone soil at Wellhgore the return from
nitrogen was as high as at Woburtr and there was a further retum
from potash, ard a still further retum from potash and phosphate,
though not from phosphate alone. The result is similar to that o{
1929, except that the lelds are smaller and certain $nall effects
then observed with phosphate alone hardly appeared in 1930. On tle
fight chalk soil of Sparsholt the nitrogen was less effective, giving an
additional 4 bushels per c*t. sulphate of ammonia. Phosphate
and potash were ineffective exceptitrg only where nitrate oI soda
had been used. On the light chalk soil at Wye muriate of potash
and salt had no effect on yields of grain or oI straw.

Of the nitrogenous manures nitrate of soda was most effectiye,
as in 1929, excepting only at Wellingore where it was no b€tter
than sulphate of ammonia or cyanamide. At Rothamsted, cyana-
mide was less effective than in 1929; the diftculty of applying it
to barley is that it should be put on the land a lew days before
seeding, but this proved impossible. A method sometimes advocated
on the Contineut was therefore used, and the cyanamide,was put
on three days after the seed was sown. The result shoned that
this is not tbe proper way; we should in future put on ttre cyana-
mide first, and harrow the soil before drillhg the seed. In this way
no time would be lost, and the risk oI damage to the seed would
be minimised. Whenever possible a few days should elapse between
harrowiag in the cyanamide and sowing the seed.

The effect of the phosphatic fertilisers rras tested on the ex-
hausted land of Rotation I (Iour course) : superphosphate proved
considembly more effective than rock phosphate.

Behaviour oJ Differnt Varieties of Barley. For the past two
years Spratt Archer and Plumage Archer have been sown in alter-
nate strips in Hoosfield so as to compare their behaviour towards
tle differeat fertilisers. The differences are small, but the experi-

Rothaested
hearT soil

Dos€s of Nuhient
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ment is being contirued. The method is in lgBI being adopted onthe permanent barley plots at Woburn, plumage and -Archrir 
being

here compared.

,Elf4. * Qu-alitjt. The effect of nihogeuous fertilisers on vieldaoo qp+ly 9t t"be grartr is weu illustrated by a series of experirients
::ryi _"9 

oll"g the.tiree, years _1927 to t929, comparing tbe effectsot r and ot Z cwt. of sulphate of ammonia.
The l. clvl. dressiry ;aised the leld by g to 6 cwt. of erain Deracre, and 3.6 to 7.2 c\rt. of straw wittrolt i"iurv to tbe'"it d;content, 1,000 corn weight, or ma.lting propuitl i. T;;.*t.-?;

acle or sulphate of ammonia, however, added little to the vi;ldand considerablv iniured tle quality. The fig"r;;e-J"J;--il
Table II.

The chemical factors involved in qratill.are discussed on D. 55
. flSuttttg to/ Quatig. Tbe general iesulti .i th" ;p"rir;i; ;;
as tollows :

(f) Early sowing is essential for high quality.
(2) fhe. precgdiag crop is not of great importance provided theland can be cleared in time. A cereal crop is the most con_venient because it allows arnple tirn" ioi p.ep".atio".-- eroot crop fed off ha.s the disadi,antage that ihejand ;;y be

occupied too loug.
(3) Modern.varieties-of barley stand up to nitrogenous ma.nures

better than the older ones. It is tlirefore o,ite ur*"".*""r,
to withhold manure. The farmer shorJd aih ai h*;;;J,
and so long as ttre treatment gives a good *;;;:.r;h;
that showr in Table II, by I cwt. sulfhate of amrnonia. nonarmlul ettect oD qua.lity need be feared.

( ) \ate! clover is sowtr in the bariey a dressing of muriate oI
pglTh (l crlt. per acre), or 30 pei .*t pot fi ^-*" ,.fL(-ll-z clrt.-per acre) may benefit the barley and will helo the
ctover rn the Dext year. If ttre land receri{v had a &asinp
ot superphosphate none need be given to ttri Uartev ; oilerl
wise a dressing of 2 cvt. per acre'should be given. ' ----'

T^BLE Il.-Effect. of Itrcrc.-siat ADoutrts of Sulpbate oI AEmonia oD th.yreto atrd gualjty oI Barley at RothaEsted.
yir.U.

i
rwt. p€r acre. i
1028 I 1029 I

cwt. Per ade.
t028 i 1929

cwt. per afie.

Quditf of Belct.

20.1
23.1
25.2

14.3
17.8

l l.8
t 7.0
r 8.9

NoBe
I 20.3

23.9

39.7
39.6
37.O

I.464
L459
1.482

15.,1
2t.4
12.9

21.4
32.1
34.5

34.8
s4.0

36.0
35.6
34.6

NitroSen per c€trt. oa drv Eattef,.tg21- Plots I i028 , tg2s ,

All Plots. . Malted. I

1.468
I.461
1.488

1.470
1.5t0

1.928
2.045
2.17 4

38.2
38.1
37.2

\r,eight, dry-
. 1928 i 1929
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Extiact, lb. per barr€|, otr drv
S/A.8. - Datter.

26

Quakty of Mdl.

1929 I 1927

Diastatic Pow.'r,
LiBtder.

1928 1929I lg27
I ptots 

I

I Matted I

Noa. | (09.6) I

lcwt/ac I (99.1)
%*ti ac I (0t.1) l

1928
l

oo* |

ss-o I*, 
I

n,

I 98.8I saz

I se.e
tolurtio,

lg27 t

Pror. IMaldl
(€.5) |

(30.5) |
(4r.0) |

I
of Badct

64.0
69.0

1928 tS29

Mdt.
Shillings Fr qr.

38.5
38.0
41.0

Colour.
1927 I l92r

5.4
3.S

4.2
1.0
4.7

ond Mal.

4.8
4.8
{.8

1929.
61
64
51

1028.
12)
(r)
(3)

1927.
68
68
68

S/A-rn.
Barlcy.

ShiuiDgs pcr qr. of 4,l8lb. of 3361b.

NoDe
I cllt/ac.
2 cwtla..

-lvors.-The ba'acket€d Ualt Extr"acls atrd Diastatic Popcls rE er to thc
results o! siDtle plot saEples others are meaDs of rcplicates-

Diastatic Power is deprc-s.sed with Locreasitrg colour.
The 1028 Malfs were toted as " uosaleablt " by thc valucrs. but pla,@d

ia tie relative order givco in brackets.

WHEAT
No crop is more discussed than tiis. It is easy to 6row and it

is especially suited for the somewhat dr5r regions which in Australia,
Canacla and Russia are now being populated; hence a large in-
crease irr ttre amount grown ard sent to tlese shores.

We could, however, grow much larger quantities ourselves il we
desired. The present method of growirrg wheat gives about 33
bushels to the acre which is quite unprofitable.- Considerabll'
higher yieltls, however, are possible. Recent Rottramsted experi
ments have shown the remarkable eflects of a sullmer falow in
raising the yield ; where rents are low the cost is sma.ll, the necessar]-
cultivations being done entirely by tractor. With the ordina4'
metbods our highest yields, as shown ia Table I (p. 22) were usualll-
about 37 bushels per acre lrom 1920 to 1925 (excluding 1924) ;
since then they have been 50 to 55 or more. The 1930 GrAt Krott
crop yielded 27 cwt. oI grain (50.5 bushels) per acre, and &t c\et.
of straw on the umanured land ; uitrogenous top dressiags added
notling to the grain and 8 cwt. to the straw, which caused the crop
to lodge. The preparation had been a fodder crop folded by sheep,
which had paid for itseu, then the summer fallow. In these cir-
cumstances one might expect damage from the wheat bulbfly
(Hylemya coqrclat4 FalJ), and it was present and destroyed many
tillers, but there still remaiaed a good crop.

In another experiment, made in Long Hoos fietd, the wheat
followed a seeds ley. The yield without nitrogen averaged only
15.2 cwt. of grairr (28.4 bushels) and 21.9 c*t. o{ straw. There had
been much loss of plaut during the wilter. Four varieties were
tested: Square-Head's Master, trIillion III, Yeoman II aad Swedish
Iron; of these the Square-Head's Master gave the lowest yield,
l3.l cwt. of grain per acre, and Swedish Iron as in 1929 t}re highest,
18.5 qrt. per acre, but on all alike nitrogenous manuring, whether
applied early or late, was almost ineffective. Muriate of ammonia
applied late appeared somewhat to reduce the yield both of gr-ain

1527.
38
4t
39

1928.
37

37

1S29.
35
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and of straw. Sulphate of ammonia apptied tate gave a better
tncrease of straw, and possibly of grain, than when applied early,
t-hus a6reeing witl the results of 1026 and 1928. but ooposite io
those of 1927 and 1929. In the Great Knott exoeriment ihe small
differences !n result, associated with diflerenci in time of appli-
cation of the fertilisers, \rere not in ttremselves sisrdficatrt'iut
were in the direction of the 192? and Ig29 results.

- 
On another experiment in Hoos Iield the unmanured wheat gave

o-nly 14 cwt. of grain per acre (26 bushels) and 22 cr,rt. of straw;but
there was a considerable response to sulphate of ammonia (1.8 cwt.
per acre)-the yield rising to 20.6 cwt. i,t gr.ir, 1ae.Z Uustilsl ""a29 cwt. of straw-

. A new experiment in the management of the wheat crop was
tried. Now that we have gone in e-xtensivetv for sheeD we a.re in
constant need of fresh graz-ing land in sprine. It is tlierefore im-
portant to know bow far one ian safely fblloi the old Hertfordshire
custom and traze vheat in March or April. This was tried in IgB0
on Long Hoos field; part of the wheit was grazed on, part was
left ungrazrd.- -The _urrgrazed portion yielded fS.T cwi.'of gain
per- acr€ (29.3 bushels), and the grazed portion lA.6 cwt. (25.2
bushels), a loss of 4 bushels of grain and 4 cvt. of straw together
worth 20s. at selling price; theiralue as grazing was estimaied by
the farm manager at about the same pricd.
_ The -quality of the wheat is assessed by Dr. E. A. Fisher oI the
Research Association of British Flour i{illers, St. Albans. He
finds that the Rothamsted v/heats are all somewhat poor in quality,
the Broadbalk wheats especially so. None of the methodj of ii-
creasint -the yield has improved the quality.

Aroih€r important investigation lias been begun, thanks to the
co-operation of tbe Dunn Nutritional Laboratory at Cambridge.
Dr. Harris and Dr- Iloore propose to examine sampies of our varidG
wheats for vitamia content.- The results pro-iie to be of great
interest, and they may open out entircly neiY lines of work. "

THE FALLOWING OF BROADBAIK WHEAT FIELD
The year 1929-30 wa-s the first in which the whole of Broadbalk

wheat field was again under wheat a{ter the four vears i.n which
parts had been fallowed. The crop was harvested in five portions:

I and 2 The upper two fifths ($'est end) {allowed LSAtt-1927,
then cropped.

. 3 - _ lhu nidtlle fifth, fallowed lg2&1929, then oopped.
4 and 6 The lovr'e! two fifths (east end) fallowed lSZi:tSzS,

then cropped.
We therefore had in 1930 a crop grown after two years, fallow,

atrother alter four y-ears'Iallow, inE a thAd after iwo previous
wheat crops. The yields are given on pp. lg2-3.

Jhe_ fin! crop ilter the fillow wd exceptionally high, with a
ra_tio of $ain to straw well up to the average. Th-e edeit ot tte
fallow, however, was only trai.xient; both eH and GrainlStraw
ratio- rapidly fell; in ttre second year the yiild was approximately
gqPal to the average and ia the tlird year' after fallow- it was weilploy Jhe weeds are rapidly coming bac}' Alop.curus a.,llasti,
is already established.
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Dr. Breuchley's observations show ttrat the value of bare fal-
lowing Ior weed eradication depends largely upon the spcies it is
desired to eliminate. Some species, as Shepherd's Pwse (Capsclla
Bursa|astotisl, which gerrninate and flower throughout the year,
are not reduced by fallowing, because they grow and form seed so
quickly that ttrey re-stock the ground in the interval between
autumn ploughing and the first spring cultivation. Others, as
Popgy (Papaz'er sp.), have so long a period of natural dorma.ncy,
that they leave enough viable seeds ir the soil to yield a big crop
even alter the fallowing. On the other hand, Black BeElt (Alope-
curus agrestis) and others with a short period of dormancy, are so
reduced by fallowing that they can be kept within bou.nds; suft-
cient viable seeds are, bowever, left in the ground to recolonise the
land rapidly unless adequate cultivation be given.

Fallowing also improves the phlsical condition of the soil. It
had so marked an effect on the tilttr ttrat we ryere able in the first
year of cropping to obtain a seed-bed u/ith no more cultivation
than harrowing, However this effect soon passed away, and i]l
the second year the seed-bed was no more easy to oblain than
usual; it was less fine than in the first year.

It is proposed in future to continue the separate hawestings
and to continue the fallowirrg indelinitely but in a somewhat differ-
ent rvav. In 193G.31 Strip I is being fallowed (the west end) ; in
f93I-32 Strip 2 will be fallowed, and so tlroughout. In each year,
therefore, one-fifth of the Iield will be uader iallol' ard four-iifths
under crop, of which one-fifth is in the fi$t year after fallo$., another
in the second year, and the others in the third and fourth years
respectively. This will give opportuaities of studving the eifects
of fallorving and also of keeping the field clean.

POTATOES
The variety planted was again AIy. It yields less on our land

than Kerr's Pink, which we grew from l92l till 1926, but it matues
earlier and fits in better wittr our programme oI autumn work.

There were two sets of experiments, both in the same field and
with the same variety; in oue the maximum yield was ll tons, in
the other with equally efrcient mixtures of artificial fertilisers, it
was 7 tons only. The heavy yielding crop had had farmyard
manure, the other had not. In genera.l one would not have expcted
so marked a difference', but in 1930 the crop receiving Iarmyard
manure continued growing well throughout the la.tter part of the
season, while the crop without it weakened early and became
smothered in weeds, ma.inly chickweed (Stella/io ,ftedial; no
fertiliser scheme helped much, although no fewer than l3 were
tried; the yield witlout nitrogen, like that u/ithout potash, \I.as
4 tons per acre; this was raisd to 7 by the heaviest clressings oI
artificials. The number of plarts per acre averaged 14,760. Itr
the other set the crop gave a yield of 7.5 tons from larmyard
maDure without any artificials. One crt. sulphate of ammonia
gave an additional 30 cwt. of potatoes as also did 1.0 cwt. sulphate
of potash so long as suficient superphosphate was given, otherwise
tle illcrea.se was only 24 cwt. Superphosphate (3 c.rt. per acre)

! S.€ Report lotrg23-r,lr pp. 120, 1rl, Jd.nd 1921.12, p. 9'l
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gave the very satisfactory increase of 36 cwt. of Dotato€s Der acre
so long as there was sufrcient nitrogen and potait; witli irsum-
cient quantities tle increase was only ll cx,t-. The results are as
follows :

Sulphate ol
Potash, or

equivalcnt
per acre

7.65 I 8.12
7.8,1 | 9.29
8.01 I 9.53

lIearl 8.57 toDs.

SDlphate oI
ABrrotria, cwt.

per acre.

luaqc yirw in tors lc, erc.
Witlout PhoBphate. I $rit! Phosphate.

012
7.89 8.32
8.30 9.84
8.86 10.25

Mea! 9.3? to[s.

8.78
9.00
9.22

9.75
10.18
I1.00

Geoeral mea! - 8.97 tons. Sta.trdard eEor for above table --{.216 toss
ot 2.40 per cetrt.

Mcarl nDmbe! oI platrts per acre. 14,3,1I.
AI plots received farmyard EaDur€.

As betweeen the various potassic fertilisers sulphate of potash,
mudate- of potash and potash manure sa.lts all gav! approxiinately
equal lelds when used with a complete fertilisei. Wfti, howevei,
superphosphate was omitted tle muriate and the manue salts
were less effective than the sr:lphate suggesting that the potato
needs sulphate 

-a. 
well as nitrogeir, potassiim, a.id phosphoti:s; a

resull also obtained at Woburn fu. f62).
The maximum leld was Il tons per acre; it is remarkable how

often ttris figure fia-s been attained'as tle bighest on our farm.
The number of plants per acre was about I4,i00.

No quality determinations were made ttris year, but chemical
atralyses were made of the tubers of ttre heavier crop. The per-
ceotage of dry matter in the tubers was about 29 a it was 

-not

affected by nitrotenous, or phosphatic manuring, or by sulphate
of potash ; it was. bowever, loriered by chloridis: tius ootasU
manure salts in the larger dressing loweied it from 2B.g p& cent
to 22.1 per cent. The nitogen content of the tubers was about
0.3 per cent; it nas raised by nitrogenous but lowered bv ohos-
phatic and potassic manuring,-a-nd bf the chlorides ; it n-i, how-
ever, leas!_affected by sulphate of potash. The figures are given
in Table III.

TaBLE Ill-CorDpositioa o, Potatoes as influeaced by Manurhq.
Potatoes, Long Hoos, lgl}.
PerceDtage of Dry Matter.

Singte
Potash

l,lo SuperphoE)hate given.
No Single , Double

S/Amm. i S/AmE. iS/A.mf,.

Superphosphate giveD.
No , Sinsle Double

No Potash
ISu]phate

SiDgIe I Muriate
Potash lPot3-sh SaJts

(Sulphate
Double , Muriate
Potash lPobsh Salts

Mean

Getreral Maatr

22.54

22.55
22.82
23.39
22.2C
22.43

22.64

22.72
23.56
22.91
21.99

22.91
93.87
22.9a

23.2a
92.51
22.O5

22.83
23.26

22.35
22.61

93.l4
22.95
23.04
23.15
23.68
23.03
21.9S

23.51
22,97
22.54
22.59
23.11
22.8t
21.71

29.87 I 22-93 | 22-58 22.13 | 23-00 | 22.8L

22.A5
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Potdo.s, Long lloos, 1030.

Perceatagc of NilrotE[.

No Potash
lSulphate

Sbgle I Muriate
Potasb tPotash Salts

No Superphosphate giveD
No SiEgle Double

S/Ame. lSiAmm.lS/AEE.

Superphosphate giveo
No i Single Double

S/A.6m. I S/A;m. SiAom.

.320 I .342

.318 | .288

.298 I .333.322 .322

.258

.293

.295

.330

.286

.295

.320

.3r3

.318

.321

.3t6

.286

.294

.342

.33r

.317

.334

.331

.310 |

.354

.350
_335
.35S
.358
.322
.334

.:i t0

.324 .338

.3ll .323

.2s2 I .318

.312 | .323

L ttl1r mdrk - I I I IMeatrs I 1.316 t.126 l.sol

General Vean I I ttzz
1.357 t.416

r.365 l

tsdpbate IDoubleJMuriat I

Potash I Potash Salts 
I
IMeaD 
]

C,etreral MeaE I

S*rrnary of Pot&ssic Ma les : Mcdn of all.

Aaoutrt oI K2O
cwt. per acre-

Dry Eatter: per NitrogeD per ccEt.
cent. in tubcrs. in frcsh tubers. io dry matter.

0.329
0.310
0.317
0.0028

Notre
o.4
0.8

Staadard error

23.1 i

23.0

0.10 I
I

t.42
1.38
1.39

ElJcd of Diffcrctt Sars.

Dry matter per ceDt.
in tubers.

Nitrogea per c€trt.
irl {Iqsb tubers. in dry Eatter.

Amount of K,O
cwt. per acre 0.4 0.8 0.4 0.8 0.4 08

As Sulphate
As trIuriat€
As 30 pe! c€[t.

P.tI.S.

23.0

22.4

23.3

22.r

o.316
0.316

0.321

0.334
0.3r0

0.307

1.36
1.37

1.11

t.43
r.36

r.39
StaDdard errors 0-17

The potatoes at Woburn (also Ally) yielded even better than
at Rothimsted grving up to i3 tons pdr acre. The most marked.
effec-ts \r'ere from nitrogenous ma.nuring; phospbatic and potassic
fertilisers had less eflect, contrarjz to expectation on t"his fuht soil.
In another experiuent cyanamide aud iulphate of ammon"ia were
found equally effective, as also w6re superphosphate and basic
slag, compared on the basis of equal amouaG of nitrogen and of
phosphoric acid respectively. Another experiment iadiiated, like
the one at Rotlamsted, t}tat a certain amount of sulphate, in the
forrns of sulphates of matnesiun, potassium and calcium, had been
beneficial; larger amounts, however, were not (p. 152).

.321 I
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In our Rothamsted and Wobum experiments we have com-
monly obtained very satisfactory yields from the following mixture
of fefoIsers : "

l0 tons farmyard uanrue ploughed under in autumn or
winter.

3 or 4 cwt. sulpbate of ammonia.
3 or 4 cwt. sulphate of potash.

4 cwt. super. (17 per cent P.O")
applied il the drills at the time of setting tbe seed; the 3, 3, 4
mixture correspond to the proportions IN : 2.5K.O: lP,O..
Where muriate of potash or potash manure salts are used insteail
of tle sulphate the amount of chlorine (C1) should not be more
thar double the nitrogen (N).

Jxperiments were also made at other centres in various parts
of Eogland. The most striking result bas been the marked benefit
from superphosphate, the average increase at the seven responsive
centxes per cwt. of 36 per cent super. (17 per cent P.O.) having
been 12 cwt. per acre ; the same figure as is obtained at Rotiamsted.
Thc actual iacrease varied; at one of the centres the response was
only 3 cl!.t., at anottrer it was crrt. ; at three centres there was
no response. The average increa-ses for the past three seasons Iler
9w.t.. o! 16 per cent superphosphate (17 pe[ cent P,O.) are given in
Table IV.

TaBI-t Iv.-IDcre-ses iD Yield oI Potatoes per cst. o{ 36 per cent. super.

r028

2
l9
I
I

_14

* British QueeD: Rilrg Edward gave Do increase.
Details are given oE p. 00.

The result at 0$mby Clif{ is especially interesting because it
rd apparently depressed the yield in 1928, awas here that super. had apparently depressed the yiefu in 1928, a

result similar to t}tat at Kirton. In 1929 it had no effect. and in1929 it had no effect, and in
1930 it ha-s ircreased the yield. However the depression may have
been caused, it is obviously only ar exceptional occurrence and we
are not yet prepared to account for it.

A number of experirnents have now been made to ascertain
how heavily a crop can advantageously be fertilised u'ittr super-
phosphate. In general ttre effect depends on the level of nitroger
and of potash giveu, and the broad results are (l) that these two
fertilisers can act well only when tle crops are sufficieotly well
suPPlied with phospbate; and (2) that superphosphate is effective
even in large dressings where the Ievel of crop production varies
from I to 14 tons per acre-the usual case in good potato districts

-but it had little actioa where the yields Fithout it, or with only
a small dressing, were below 8 tons or aboye 14 tons per acre :

Wisbech
Stowbridge .,'Woburtr
Rotiamsted
Owmby Clijf

1030

v
t2

8

l0
l3

24

r929

6

6
Nil
I

_
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Average yield, toEs per acre.

4
8
5

6.92
9.97

15.37

6.54
ll.l9
15.39

0.66
11.40
15.80

Yield o{
No. oI

SEper. given.
Double I

*heD oaly one
do6e of super-
phospbate was

8lvetr.

Single
dose. dose.

BeIoEStoDs..
9-14 tons

Above 14 tolls

. 
The details aI€ tive{ io Table V the .,dose ,, is usually 2 c$t. 96 per

cetrt. supe!. Pet acre.

T^Br-E V.-E lect of Supef,phoq)bate olr Yield of potatoes: Tods per acrr-

Y. CeDtre. Soil.
No

Super.
5lngle
dosel ruple

dose.

1927
1928
1928
1928
t929
1928
1929
t929
t928
1929
r930
19S0
ts30
1930
r930
1930

t930

1930

Wobum,
Wobums
StowbridSe, NorIolL
Owmby Clifi, Lincs.
Owmby Clifi
Batrgor
Bangot
Midlad A8ric. CoIl-.wisbech.

Wisbechr
Owmbv Cliff
MidlaE'd Ag::ic. Con.
Wisbecha
Wisbech,
Haverford1xest
Nateby (Ilacs.)

welshpool

Bouraes

Light sand

Bhcil fea
Oolitic liDestoae

ri$i $a;iy
loaD

Ltht loaro

Y":'

Huugry saDd
Mo6s soil ia deep

Fat
Coutrty School

ga.rdeo
Light black len

4.06
t2.25
8.10
8.r8
7.42

t5.78
t4.68
8.00

16.s8
1r.67
11.37
10.03
13.18
t6.27
7.94

9.21
9.18

10.22

4.10
13.43
10.05
6.?9
7.44

15.62
14.23
7.42

17.32
t2.48
12.10
10.98
14.14
15.60

8.21

9.54
r t.64

3.96
14.00
r0.97

7.31
18.12
14.63
7.83

t2.a2
I t.85

9.05
14.42
r6.39
9.68

9.50
13.29

t2.07

4.08
14.69
t2.57

7.30
16.03
I4.66

7.97
t7 .7 5
l3.tl
12.34
9.70

I4.62
I5.93
9.96

9.44
12.36

12.18

6.65
1t.77
15.80

: S:nCle dose usually 2 cwt. superphosphate per acre.z King Edward. SiEgle dose !t cwt.
'Slogle, double aDd treble doses, unit 3 cf,1. in this case.
'British gueetr. SinSle dose Jl cwr.
s Single dose 2l cwt.

Both at Bourne and at Wisbech 5 cr*t. of super. gave profitable
returns: 1.85 tons of potatoes at t}le former, and I.24 at the latter
centre; at Wisbech, however, the response was confined to British
Queen and there was no gain with Ring Edr,rard. These differ-
ences in behaviour of different varieties are now being studied.

At Boume the first 2 c!!t. of sulphate of potash -increased the
yield of- potatoes by I ton per acre, and the iecond 2 cwt. gave a-
further increase of 16 cwt. per acre, both profitable.

Perhaps the most drarnatic resdt at the outside centres is that
obtained at Tunstal by Mr. A. \1'. Oldershaw on a light sandy
soil in Suffolk, reckoned- as hopelessly bad, which vet whe"n chalke"cl
and given a dressint of 3] cwt. superphosphate alnd 4 cwt. nit ate
of soda per acre, yielded over l3 tons of potatoes per acre.pilally, in experiments on light land at Biggleswade and at
Burford, and on heary land at Hull, we this year compared inor-
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gadc with organic manuring for potatoes, testi.g dried blood
aEarnst su.lpbate of a.mmonia and steamed bone flour agaiEt super-
o,hosphate. On the light land there was no differeuce-in effectl on
the. heary soiJ the organic fertilisers were distincfly inferior, super.
Sr"i"S I S tons more than steamed bone flour, 

-and 
sulplate- of

ammonia 0.83 tons more tha.n blood on yields of about- 10 tons
(Table VI). The organic {ertilisers certaiirlv require little }now-
ledge for handting, ana tley are convenient ior g'iraen use, but we
h-ave no evidence that they ever act better than, or even as well as,
the artif icial f erti.lisers-

. The effect _of the bulky organic manures, farmyard manure and
rotted shaw, is shown on pp. l3Gl.

SUGAR BEET
The variety grown was again Kuhn ( Iohnson's Perfection).

The average yieki of washed roots was the iime as last year; tbe
percentage of sugar was slightly higber while the yield oi tops was
considerably higher. It was a good growing seaso:n and the-leaves
did well but the roots could noi keep pace. The resutts brine out
strikingly the variation in efrciency of the tops from seasdn to
season, and their low eficiency as compared with that of the
mangold. The results of recent years bav6 been:

Maryolds.t

I Yidd of
I top" i"Y*. I toDs
I Fr acte.

Yield of
roots ia

toDs
Pef acre.

I part
o, toP
!na.&es
oI root

Yield oI
to,ps itr
tots

per ade.

Yield ot
roots itr

tons
p€ acre.

I part
of top
makes
of root

ts26 I 25.23
lg27 I r0.s2
r02r I u.43
lg29
1030
Meln I 12.4r

0.16
6.4t

12.loa
3.38
g.16
7 _43
1.44

0.48
0.31
0.80
t.37
0.81
0.76

6.06
3.80
6.01
3.94
4.23
5.02

22.43
r3.42
25.22
20.67
26.78
22.50

6.25
3.46
6.83
5.25
4.30
5.O2

(a_l Th9 {igules Er!€tr in the lg26 Report oD p. 14! are for rtrwashed b€et.r Bar ield. Plot 4 A.C.

The yielcls of tops vary a good deal according to s€r_son and
ryquring, but tle yields of roots vary much less., The root is
able to keep pace wittr the top up to a certaia stage, but then it
can do no more, no Eatter how much the top grows. Mangold
roots, on the otler hand, can continue growth much further and
so keep pace wittr the better leaf grow6 of good seasons. This
restriction or congestion of the roof of the suiar beet mav result
Irom its constitutiotr; its sap is so highly coicentrated tf,at new
soluble material from the lei may noi readily enter so that the
process of traaslocation from leaf to root may be considerablv
retarded. Increased concentration of the leaf iap might improvi
matters; this may explain tle special value of sal-t as a terti[ser.

The manurial results show t'hat tle leaves behave normallv
giving their full increase with fertilisers, but ttre roots do noi.
Thus in Rotation II the yields for varying dressings of nitxogetr
Pere :

1 Etclodira 19r? ,rh.r! th. lailue -as du to very !rt. so*ioa.
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Cwt. N per acre applied as SulPhato o,
:unmottta

Tops, tons p6r acre
Roots. tons pet acrc

0
7-3
6.3

0.16
9.3
7.1

0.30
7.8
0.0

0.46
t0.6
8.0

0.00
I t.7
1.0

Calculated to b&sis oI 231b. N.

Yield without added Nitrogeq.
Roots, I Tops, I Sugar,

I[cr€ase per 231b. N.

Neither phosphate not potash had any important effects on the
roots or tops eittrer at Rothamsted or at Woburn. One general
result up t6 tle present is that sulphate oi amrnouia app-lied with
ttre seedusually gives an iacreased yield of root which is still further
increased by pot-ash manure salts or by muriate oI potasb atrd salt
(Table VII1.- Nitrate of soda usually gives a greater increased
vield of rotit, but there is Dot always a furtber gain by adding
iotacric fertiliser and salt; apparently its soda exerts some bene-
Bcial effect. The effects at Rothamsted are not very great; a
dressing of 231b. of nitrogea, the equivdent of I cvt. of sulphate
of amionia, or ll cwt. nilrate of soda, ta-s usually given an ad-
ditional 6 to I cwt. of roots, and 12 to l7 c&t. of tops per acre. At
the outside ceDtres t}Ie figures are better, tle roots having been
increased on the average by 12.3 cwt., and the leaves by 23-O cwt.
per acre by a dressing contxining 23 lb. nitrogen :

Mean of l? coElpadsoDs et Outside C€ltres, lg2$-30.

ToDs. Toos. I per c.Dt.
Roots, Tops, Sugar,

Per ceDt.

cent.

. Ile actual 
'ates 

of applicatioD w€to eittrer 40 or 091b. N. pd acre.

T^Brr VII.-The Eflect oI Potassic Fertilisers atrd oI Salt o! Sutar Beat at

Sugar,

lverage lncrease per I cfi
potash or salt fertilisels.

(a) No potasb or salt in basal dr€sBiB8:

l{€arl oI4 e4)ts. rMuriato of pota-sh ..
,, ,, 3 expts. asalt ..
,, ,, 3 expts. lMuriate ad Sdt Mir-

turc..
I expt. 20 per

Sdts
(D) Salt i[ basal alressitrS i

9.6
14.0

0.6

0

2.O

7.6
8.6

0.6

0

l2.o

0.10
0.21

0.14

0.10

0.10

1T?o only tor tops.
,O[e oDly for tops.

These various points are well illustnted ia the experiment made oa
Messrs. Wilson's larm at Colchester on a good sugar beet soil
(pp. 166-7).

It does not always happen, however, tlat uitrate of soda is
supexior to sulphate of ammonia ; at the Count5r School, Welshpool,

EII^.J oJ Nit/ogenots Ma vrcs.

the outside ceBtres in 1029 a.Dd 1930.
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in- 1930, in one of the most accurate experiments yet made, ttle
sulplate of-amrnonia came out superior $. to9l as it tua aori" 

"tRothamsted in 1929, when muriati of potash, dlt, and suDer. were
also given.- [e a5e n9t yet io a position to put forward ; g"n";"l
recommendatron lor the manudng of sugar beet. As a basis for
experiment rve should suggest, per acre :

l0 tons farmyard manure applied in autunn.
2 cwt. nitrate of soda.
3 cwt. super.
3 cwt. potash salt all applied at or before seeding,

The effect of 2 clrt. salt should also be tried instead of tle potash
manure salts. Possibly new varieties will be more responsiv! tlhan
the preseut ones, but our whole scheme of management mav be
unsuitable for ttre crop. It is possible that the ;alditional s"alitre
matenal taken up by the root from tbe fertilisers. and remainins
in solution in the juiies of the root, adds to the aih.,rtlr rfE#
of sugar from the leaf, and ttrat the proper wav of fertiliiins sus;
bgt,lvoul{ be from the exchangeable'baies in t'he soil *t.&-fr8;
soluble salts_; ttris may explain the continental preference for
pxttlng on tie maDures some long time before the seed is sown so
that all unwanted ions cam be raihed away.

. The average percentages of sugar at Rothamsted and Woburn
have been :

1098. I t920. 1930. ll Meaa.

RothaEsted
Wobr.rm

17.4
r6.7

r7.6
18.0

18.4
l7.l

17.6
19.4

17.8
r 7.8Wobr.rm

No detcrEhatioEs ve!! made h lg2? o*itrg to losness ol yielit.

The sugar contetrt is only slightly allected by phosphatic or
potassic manuring; superphosphate, however, slieitli raised it at
Woburn, bottr in 1929 and in 1930, wh,ile Dotassic- feriiliser had no
effect. At Rotharnsted superphosphate did not alter ttre sugar
conteut in 1929; potassic fertilisers slightly raised it except whire
nitrate of soda was given.

The one result that almost always emerAes is the lowerinp of
the percent€e of sugar by nitrogen6us manires. lt is not nies-
sarily large; in the preceding years the reduction has avera,sed
0.15_per cent; in 1930 it wa-s 0.05 per cert only.

The loss of plant was not heavy; the proircrtion actuallv ot!.
tain4 was 9n the average 98 per ient of the 'number 

expectLd at
Rottramsted as compared witli 84 per cent of those exiected at
Woburn.

The figures are, per acre :

Number of platrt9 harvcsted
Pl.ads obtained a-s ,;;t g" of Oo.. e"-

Fctcd

36,280
34,634

g8

32,0@
26,795

84
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FORAGE MIXTURX CROPS

Forage mixture crops have the great advantage that tley catr
be grazed in May or June, cut green in June or July, made into
silage or hay in July, or left to riPen, cut in August a.nd threshed,
when the straw can be chaffed and the grain crushed. No otber
crop, not even Brass, is so elastic in its uses. Being sown annually
the early graziag, if it is used, is always clean; ttre land.can never
become " sheep sick."

The mixtures at present irr use at Rothamsted are made up ol :

Bushels plr a4fie.

.. tWheat, Oats or Barley .. ..

Peas or vetches 2

t

Other proportions are being tested.

The vetches, wheat, winter oats and beans are sown in autumn.
The peas bave to be driiled in spriag ir an autumn sown oat or
wheat and bean mixture; the barley and spring oat mixtures are
entirely sown in spring.

In 1930, the first year oI the trial, the barley mixtures did
b€tter than the oat mixtues in yield both of hay and of g:"ain,
though not of straw, but there was little difference between peas
and vetches. The barley mixtures gave, without manure, good
hay, containing 26| cwt. of dry matter per acre when cut early, or
22 cwt. of grain and 24 cwt. of straw when left to ripen ; the ad-
vantage of leaving the crop to linish its Srowth is considerable, but
not quite as great as it looks, Ior after cuttitrS the hay there still
comes up an aftermath which gives clean fresh grazing, or the land
cam be summer fallowed lor a \f,inter crop.

The manuring oI the fodder mixtures, however, is difficult,
because it involves some entirely nelv principles. Any fertiliser
that is added is likely to benefit one constituent more than the
others, increasing its growth and also its power oI competition with
the otlers; the favoured plants tend to cron'd out the rest
exactly as has happened on the Park grass plots. This is well
illustrated by the effect of sulphate of ammonia. Applied at the
rates of I and of 2 crt. per acre it greatly increased tle growth,
especially of the barley mixtures; with these the larger dressing
gave a line looking crop of 38 cwt. of hay or cwt. $ah and
32 cwt. straw. But analyses showed tlat the gain was entirely on
ttre barley or the oats; not at all on tle peas, vetches and beans;
indeed these had been actually depressed by the manuring. This
change affected the feeding value of the product. In place ol a
foodstuff having nearly the same proteir value as good meadow
hay, we obtained one oI much lower value, though it was better
than poor hay or straw. The results are grven in Table VIII.
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TABL! vIII.-Yield and cohposition of Bixed crops trowD Jor roddcr aad

Nitrogd added itr ,na!ule,
cwt. pe! actc.

Yield of dry matter, cwt. per aqo-
Oats-Vetcho.
Oats-Pea.s . :
BarlGy-Vetchca
Barley-Peas

!ficall
Pcrcentago coEpcitioD ol dry Eattcr of

aU dixtut€--
Piotein
Solublocsrbohydratrs ..
Crude Fibre ,. ..
oil
A6b .,

PdEeutage by seight of leguDiDous
plaats i! bay

frguDiDous plaots, cr.t. of dry Elatter
Per ac!!

Cereab, cwt, o, dry matter per acle ..
Nilrogetr in crop crt. per a6'ne . .

oit
Ash

Very good I C,ood

r 1.3
47.9
30.7

2.9
7.2

32.4
34.1
37.8
38.9

25.3

I l.?
10.2
32.S
2.4
8.8

31.8

0.6
48.8
32.6
2.6
6.5

36.E

8.6
40.1
33.4
2.6
6.4

20

28.8
0.44

27

8.7
23.t
0.41

4t

10.3
l5.l
0.42

l6.l
48.2
23.O
3.6
9.2

8.8
4,r.6
3S.r

1.8
6.8

In yield oI grain tle barley mixtures responded somewhat to
potassii fertilisers, but the oat mixtures did not, and there was
little if any response to superphosphate. Different combinations of
manures aie being tested ihii season; there is clearly much to be
learned about the manuring of tiese imPortant crops.

A second forage mixture of rye, beans and vetches in Pastures
Field cut as hay gave substantial increases, up to 20 cwt. per
acre but not beyoDd, to sutphate oI ammonia, and iucreases up to
lO cwt. per acre but not beyond, to potash. There were no irr-
creases, however, to phosphate. The yields were, in cwt. of bay
per acFe :

Rothamsted

Varybg
Nutrietrt.

I{ay : cwt. per acre
Doses of Nutrietrt.

Nilroten
Phospbato
Potassium

SEEDS HAY
The " seetts ley " sown at Rothamsted is pure clover without

aclmixture of grasies; the reason being that ,ind"t o* conditions
oI larming, tbe fritfly (Oscinella (Oscinis| lrilL.\ and otber insects

75
69
6l

65
a4

Cornfosit;on of M.atlou lfar, (T. B. Wood).
Poor.

0 I 2 3 4

56
7l
69

66
66
69

i4
69
68

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-1-63 pp 41

38

may winter on the grasses and pass over to t"he cereals as soon irs
spnng apf,ears: they do not suryive on clover, however. Usuallv
the-seeds,ley receives no manure except what may be given to thi
barley. Our general experience has bein that a dri:ssir:iof sutphate
ol ammonia may depress the clover while potash mav help ii. In
the Long Hoos experiment (Rotation II) iert iser is giv"ir to th"
clover itself + a top dressing in spring, ind here quitE a dilferent
result was obtained; nitrogen greatlv increased the vield. ootash
slightly increased. it, but pf,ospEate had no cffect. ifre yiita. of
dr)r matter were, in c[t, per acre :

varyirg
Nutiient.

Dry matler c$/t. l)er acre
Doses ol Nutrient.

Phosphate
Potassium

0 I 2 3 1

35
34
36
36

42
36 39

36

Nitrogen
Phosphate

To convert these figrues into hay they should be raised by about
one-fifth-

In another eq)eriment on Hoos Field the unmanured clover
yielded 12 c\*t. dry matter per acre (eoual to about l5c$t. havl-
while a dressing of superph6sphate, iruriate of potash, and 2 c#.
sulphate of ammonia raised it [o 22 cwt. drv mat6r or about 26 cwt.
bay-^and. heavier dressings yielded as muih as 42clt. dry matter
or 50 cwt. bay per acre.

. Evidently iI ever 
-ha-y were needed there would be great scope

for manuring the seeds lev.
These results appear io be contradictory to tlose eiven bv the

earlier experiments where ttre manuring was siven to" the birlev.
There is, however, no contradiction. -e m*1ure of barlev arid
clover responds very differently from pure barlev or oure cloiver to
manures. SuJphate of ammoiia favo-urs the birlev'more than it
does ttre clover, so causing the young barley to mak6 more visorous
growt-h and to crowd out the clover. With the pure clovjr this
element of competition is absent, and so lons as thi croo is not too
weedy there seems the possibility that it'could advintaxeouslv
recerve nitrogeDous malure. Possibly there would be less flxatioi
of nitrogen from a manured crop thal hom one receiving no nitrosen
but in these days.of cheap nitrbgenous fertiliers tnat frint is ot"tess
importance than it was.

EFFECTS OF FARMYARD MANURE: HoW L0NG Do
THEY LAST ?

. Two sets.of exlxriments, one at Rothamsted and one at Wobum,
qrve useful information on t}ris subject. The remarkable result is
the persistence of the effect when ihe farmy2l6 manure has been
given suftciently often. Of three plots of 

-barlev 
on Hoos Fieta.

two had farmyard manure every yeai from lg52 ti; I8?1, both beins
treated exacfly alike, the third had tro manure. This unmanured
plot and one of ttre manured plots have remained under the same
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treatm€nt down to the present clay. In 1872, however, one of the
manured plots ceased tb receive its larmyard manure and it has
been umanured ever since. That was nearly 60 yea.rs ago, and
yet this plot gives a 5O per cent higher yield than the one which
Lad had no farmyard manure during those early years. The results
in bushels of grain per acre are given in Table IX.

TaBr.l IX.-Hoc Field FrEa[6ut Barley: avcrage yields of dless.d corD,

1i72-
1876

1817-
18El

1923-
1030

11.4

20.3

10.4

39.2

21.0

r4.3

For 1029 and lg30 ttre yields als total cortr in 661b. bushels.

There is no evidence, however, that applications of farmyard
manure made only once in four or five years persist for any length
of time.

Conparisoa oJ Farmyard Marurc uitJt AttiJiciaJs. It is much
more difficult from the Rothamsted and Wobum data to comPare
the values of nitrogen in farmyard manure with that in the artificial
fertilisers. Over ihe early period in the Broadbalk wheat field
(1852-1864) before the weed complication beca.me serious, a dressing
of farmvard manure contaifling 200Ib. nitrogen per acre gave a
sreater iield of wheat than 43 lb. of nitrogen in autPhate of arnmonia,
"but a little less than 861b., and distinctly less than l29lb.; tle
equivalent values seem to be 80 in sulphate of ammonia and 200 in
farmyard manure, d.e., I in sulphate of a"mmonia to 2.6 in farmyard
mzulure.

On Bamfietd mangolds the equivalents are 125 in sulp-hate o{
ammonia and 200 in farmyard manure, i.a., I in sulphate of ammo-
nia to 1.6 in farmyard manure.

ORGANIC MATTER AND SOIL FERTILITY: A NEW
CONTINUOUS EXPERIMENT. ROTATION I. FOUR COURSE

ROTATION

It has long beeD recqinised that the return of straw to the soil
in ttre form it larmyard manure is a most valuable method of
maintaining and incieasing soil fertility, while straw ploughed
under the ioil wittrout previous rotting is harmful.

Investigations in ttri Bacteriologicil Department described in
orevions r6oorts. have shown that tbe harmful effect results from
in absomti^on oi soil nitrate and ammonia by the ortanisms dB'
composin! tho straw, and can therefore be avoided by decomposing
the straw before ploughing it under.

9.4

6.3

26.5

16.8

bugheb per acre.

49.6 | 60.8

39.r I 2S.2

13.5 I 14.4

Fer6yaid lnalErc
each year, 1862-
l03r

FaEoyard Eatruro
eachyeai, 1862-
l87l

UDDaDur€d sitrce
1872

Unmasured all the
time
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Where far,myard manure is easily and cbeapiy made it affords
the best method of doing this, but increasing numbers of farmers,
spg"ially oyerseas in British Africa, Austrilia, the West Indies,
and elsewhere, cannot make enough of it and need some other wav
of converting straw into manure. The method of artificial rottini
was worked out in the Rothamsted laboratory by Messrs. Hutchin--
son and Richards, and was applied on the large icale by the Adco
Slmdrcate; lt ls provtng very successful, requiring only a cheap
rutrogen compound and water. Straw so treated has lost all its
harmful effects and possesses higb fertiliser value.

After various prelimhary trials a rotatiou experinent (Rota-
tion I) was started at Rothamsted in 1929 to cdmoare farinvard
manure witb straw rotted artificially, with straw ploirehed in aione
with the necessary. nitrogenous compounds to piom6te decomp,ol
sition, and with artificial manures.

The rotation consists of Iour crops: Barley, Clover and Italian
Ryegrass, Wheat, Swedes.

The ryegrass is included to lessen the risk of clover sickness
which on the Agdell Rotation Field has sometimes caused t}re crop
to fail altogether. The ryegrass wil.l, however, provide a host plani
for Frit fly (Osctudla (Oscinis) lrit L.); to djtisate this dineer
the crop--will- be ploughed in after the first cut oihay and bef6re
the midtlle of August.

There are five treatments :

l. Farmyard malure.

.. .2. Straw decomposed artificially before being ploughed in
(Adco compost).

3. Straw ploughed in without preliminarv decomposition.
artificial manures, however, being applied.

. .4. No organic- matter; artificial rnanures only, the phosphate
beint superphosphate.

5. As 4, but the phosphate is ground mineral phosphate.
Each crop is grown ever5r year, and each is followed bv the next

in the rotation. The field thus is divided into four sectioirs each at
a different stage in the rotation.

Each section is divided into five blocks of five plots each. Each
plot receives one of the five treatments once in iive vears_ Onceit has had this treatment it receives no more for tie next four
years,. when the original treatnent is repeated. In anv one vear
only one plot in each block, five in all, 

-are 
treated, a.id eacir of

tlese receives one of tJre five treatments; thus all five treafuients
are represented each year. In the course of the five vears the
whole rotation ha-s parsed over the plot, and wben tlre fr'fth vear
comes and tbe treahent has to be r-enewed, the crop to receiie it
is not ttre one tbat had it before, but the next in the rotation. Each
plot has the same-crop in every fourth year, and the same manurial
treatment every fiIth year; it thus bas the same crop arrd the same
manure only once in 20 years.

Five blocks o{ five plots eacb give 25 plots for each croo- and
for the four crops t"here are I00 plots in ali.

. Thi! i. Eodifi.d s I.r ar concerEi th. .ulDh.t! of.oEoda .od Du.ht ot @teBh rtv.tr rolh. Dloi. r@lvillt phGph.tlc ,.rdl!r.6 (!.. p.i! r2r):
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In any one year tiere is no replication of the plots, but at the
end of 2O years there will be a five-fold replication for the five four-
course crop cycles, and the lour fivecourse manurial treatments
will then be completed.

Useful idormation will be forthcoming each year, but a Par-
ticularly valuable lot of data susceptible of full statisticd treat-
ment will be available in 1949.

The cost oI the experiment is being generously defrayed by
Earl Iveagh. Full details, and the lirst year's results are given on
pp. 125-7 and 130-1.

THE EFFECT OF WEATHER CONDITIONS ON FERTILISER
EFFICIENCY

The eflect of weatler on fertiliser elficiency and crop leld is
studied in ttre Statistical Department. The rainfall at Rothamsted
is lowest in spring and highest in late autumn; the peak of the
curve is in November, but it has not always been so; forty years
ato it was at the end of September, and seventy years ago at the
beginning of September. The peak is possibly now moving back-
wards again and we may be reverting to a period of wetter early
autumns and drier late autumns; a movement like this has appar-
ently happened before; the somewhat xanty records sqgest that
it happened in the eighteenth century, and again in the rniddle of
the nineteenth century.

A detailed study of the effect of rain, inch by inch and month
by month, on the Rothamsted wheat under different schemes of
fertiliser treatment, has already been made, and now the same
methods have been applied to the Rotlamsted barley. Th9 rain
faliing in the six months when barley is not in the ground is iust
as important as that falling while the barley is growing, but the
effecti of rain in different months vary with the manurial treat-
ment. The plants on potash starved plots 2 O and 2 A seem
specially to suffer after a wet winter.

Temperature is less important than rainfall, but it plays a
great part in the early daysbf the plant 1ife. On the average a rise
in soil temperature of l"F shortens the time between sowing the
seed and ippearance of the plant above grouad by one day lor
spring sown- cereals and by l! to 2 days for autumn sown cereals
al Rdthamsteal. Swedes aird iurnips, hbwever, are not affected by
soil temperature, it being usually suftciently high by the time they
are sown. In order to obtain further information on t}Iqse weather
relationships, and dso on the very important problem of the re-
lation between quantity of fertiliser and croP Srowth, a second
rotation experiment has been set uP. The rotation consists ol six
courses: -(r) Barley; (2) Clover hay; (3) wheat; , (a)
Potatoes; (5) Forage crops (rye, beans and vetches), followed by
mustard and then rye, both of which are ploughed in; and (6)
Sugar Beet. The area urder each crop is divided into fifteen Plots.
Of-these, five, chosen at random, receive nitrogenous fertjliser in
var1ring amounts, one plot receiving trone, one receiwing one unit
areisine, a third receiving two unif dressings arrd the fourth and
fifth reieiving three and iour dressirgs respectively. Another five
plots also chosen at random receive potassic fertilis€r in varying
imounts, ald the remaining five receive varying quantities oI
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phosphatic fertiliser, the dressing for both sets being 0, l, 2, 3 and
4 units as for the nitrogen group. A basal dressing h given to each
$oup of plots. Each year each plot receives one dose less of the same
manure as in the preceding year, then it receives none, after
which it receives the full quantity of one of the other ferti-
lisers, and then proceeds to receive one dose less, as before; after
another five years it receives the third fertiliser. This procedure
avoids the distubances caused by cumulative efIects. Thus in
the first year the five plots of the nitrogen group receive respec-
tively :

4 3 2 I 0 doses of N with 2K and 2P.
In the secoad year the treatment of ttre first four is :

3 2 t 0 doses of N with 2K aad 2P,
while that of the fifth is 4 doses of K or P witi 2 doses of the
otber two fertilisers. At the end of the fiIteenth year the manurial
cycle is complete and each plot is back to its original manurid
treatment.

By the fifteenth year, however, t'}re third rotation is half way
tlrough its course. After thirty years the second marurial cycle
and the fifth rotation are botl completed, and the whole begins
again, v'ith the difference that one stage in the rotation is omitted
before proceeding as before.

As ir Rotation I there is no replication of plots but the error
can be estimated by comparing the yields for different quartities
of each fertiliser with a smooth curve.

The data vill give valuable information each year, but a
specially {ull and detailed investigatiou will be possible after thirty
years, when an exceptionally complete set of data should have ac-
cumulated. The details are given on pp. 128-9.

GRASSLAND
Marurlhtg of Oasdard. Fertilisers produce three distitrct

effects on 6ra-rsland; up to a certain point tley increase the
quantity of their particular nutritive element in the plant (?.9.,
nitrogenous fertilisers increase the nitrogen, phosphatic fertilis€rs
increase the phosphorus, and potassic fertilisers increase the
potaasiun); they may ard often do increase the growth and they
usually alter the herbage, encouraging some kinds of plarts more
than others.

Nitrogenous manures have thei greatest effect when applied in
spring; they suffer considerable loss when used in auturnn. Given
in February or March tJrey cause a rapid uptake of nitrogen in the
plant shown by a darkening of t}re greea colour; if tle soil and
other conditions permit tlis is followed by an iacrea-sed $o\dh oI
young grass valuable for early grazing. Sr.rlphate of ammonia used
alone, however, while increasing the early gro*th, greatly reduced
tle wild white clover, and so reduced the later groy,th of herbage.

Phosphatic manures have the opposite effect on the herbage ;
they tend to increase the clover, and therefore tbe amount of protei!
in the herbage. They iacrease also tie amount of phosphorus
taken up by the plaat; usually there is no visible siga of the
additional phosphorus except oB starved soils; tle grazing animal,
however, cal usually detect it and chooses the phosphate treated
land.
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In all the tests so far made superphosphate has put more
phosphorus into the herbage in the first year after application than
any other phmphatic fertiliser; the next in order has been high
soiuble basic slag, and the least effective low soluble slag and
mineral phosphate, In no case however, is much of the added
phosphate recovered; so far not more than l0 per cent at best.
Up to a certain point the ilcreased uptake of phosphorus goes on
whether the yield hcreases or not.

The yields oI hay and oI protein per acre come out in the same
order as phosphoms uptake, suPerPhosphate being be,st, high
soluble slag next, then low soluble slag and mineral phosphate.

Certain new basic slags have recenfly been produced which,
although of low solubiLity, were said to be more effective than
the old ones. Pot and field experiments have not supported this
clairn; the new slags seem little better than the old ones. Like
them they have a certain lime value on acid soils, being in our
tests as effective as their own weight of calcium carbonate. On
certain soils, however, they may, like other slags, so much stimulate
the decomposition of the organic matter tbat the carbonic acid
oroduced more than balances their lime effects on the soil reaction.
' No ,,"* areas were sown down to grass during 1930, nor is it
at present proposed to lay down any more. The characteristic
feature of the year was the filling up of the bare space which in
1929 amounted to about 30 per cent, and is now down to 5 or 10
per cent, ttre steady increase in the amount of wild white clover as
the season advanced, the very high Proportion of rye grass in the
spring Ialling off later as the wild white clover increased, and the
sieadiness of the cocksloot which neither increased nor decreased.

These three plants now dominate Sawyers pasture, and the
timothy and rough stalked meadow grass are much reduced, even
allowins for the fact that some of the identifications are uncertain.
The reiults of the survey are given in Table IV; the method of
survey is being improved this year. Of the other fields laid down
in 1928, those sourl on a. fallow in August n'ithout a nurse crop
(Sawyers and Harpenden) have given the best result. having now
nearly caught up to Little Knott, and those sown in Septembcr
immadiatelt after a cered crop (New Zealand, West Bamfield) are
the worst ;'some of the spring sown seeds in cereals have also done
badly (Great Knott and Stackyard). AIl, however, are improving
and clover is increasirg. Details of seeding are given in the 1928
Report, p. l0l.

USE OF THE GRASSLAND
Having obtained the grass, the next problem is to use it

efficientlv- and economically. It has arrived at its prescnt Eood
state largelv as a result of good grazing which has kept down all
flower hea<is, stems and rough patches. Sheep have been much
used, with a small number oI calves and bullocks; it is hoPed to
extend this work considerably.

Phosphalic Fertilisers for Grassland. For sewral years the
Chemistry Department has been engaged in conjunction with the
Permaneirt Basic Slag Committee ol the Ministry of Agriculture in
an examination of the chemical nature and fertiliser value of the
different tvoes of basic slae available to ttre British farmer. The
results haid shown that ttr--ere are two Eain types which may be
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discriminated with sufficient accuracy by the old and conventional
citric acid test. In 1930 the work was extended so as to test over
a period of years trot only the two main types oI basic slag but the
two alternative phosphatic fertilisers, superphosphate and ground
minera.l pbosphate (Gafsa passing 120 mesh sieve). Tbe tests are
conducted in the laboratory, in the pot culture house, and in the
field, on both grasslaad and arable land. Preliminary results on a
series of hay experiments are given below to illustmte the extent
to which moderate grassland may be improved not merely in the
quantity of the hay but in its quality or feeding va]ue. The results
oJ other experiments under conditions more nearly approaching
those of pastures are not yet complete.

Seven centres distributed throughout tie country were selected
and Latin square experiments witl 25 plots were laid down in the
sPring of 1930. Some of them were conducted by the local agricul-
tural autborities and others by ttre Rotharnsted staff. The ferti
lisers were lrom single well mixed batches, and were added at the
rate of I cwt. of phosphoric acid (P,O") per acre. Samples of the
produce from individual plots were analysed at Rothamsted for
dry matter, nitrogen and phosphoric acid. The results for six
centres are given in Table XI.

As only a few months elapsed between the application oI the
fertfisers and ba5,'rnaking, little immediate b€nefit sms to be ex-
pected from the less soluble and more slowly acting fertilisers.
The fust year results shor only the effect of rapidly available
phosphoric acid, and the results in the following years will pro-
bably differ considerably from tbese preliminary oaes.

On tle average of six centres superphosphate alone showed an
appreciable increase il dry matter, though there lYas a slight
benefit from the less soluble phosphates at some of the centres.
The effects on t}Ie composition ol the hay were, however, more
striking and more consistent than those on yield. At four cetrtres
the average protein content of the dry matter was raised from I to
ll per cent by superphosphate, and at six centres the average
phosphoric acid content of the dry matter was increased by 50 per
cent. At one centre the total phosphoric acid content of the hay
per acre was doubled. The hay nas thus not merely increased in
amount but also ir protein and mineral content. In the two Essex
centres the improyement in quality was particulaxly great even
though at one of them nearly 3 tons of hay per acre were obtaind
on the unmanured land. The average gain from superphosphate
at tle two Essex centres rvas 6 cwt. of dry matter per acre, but at
the same time the protein content of the hay per acre was raised
by 1.5 c&'t., an aEount contained in about l8 qnt. of the unman-
ured hay. The iacrease was not merely hay but a richer material
with a feeding value comparable with that of dded young grass,
and approaching that of a concentrated feeding stuff.

This result illustrates the well hown discrepancy between
practical experience on the improvement of pastures ard stock by
slag or other phosphates, and the disappointing results often given
by fertiliser trials when similar land is laid up for hay, and the
experiment conlined to the measurement of yield of hay.

In spite of the great improvement produced at some of these
centres ttre actual recovery oI the phosphoric acid added was small ;
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for superpbosphate the maximum was 12 per cent ald the average
6 per cent. Less tlan 3 per cent of the phosphoric acid added in hfih
soluble slag was recovered and still smaller amounts were taten
from the low soluble slag and mineral phosphate. The immediate
a ilability of tie phosphoric acid was dosely related to its solubility.
TaBLB Xl.-Effect , 

"O*O"1".X"fr1ff!s 
o! yield erd co,npo€itiotr o,

54.7

30.6
3r.3

20.9
28.0

t.67

1.66
r.49

t.73

6.80
3.71
3.1?
1.06

3.66

0.62
0.67
0.00
0.71
0.49
0.60

0.010

0.3t
o.lt
o. t9
0. t0
0. r0
0.17

YhU oI H6y (as
cwts. ot dry
matter Pet
acre)-

Pudeigh, Es6ex
Biaintreo, E&ser

llleaD
Ni rqcn ds 0e,;ert. oJ itD

Purleth
BBinttEo
BadEiot@ ,.
Chesterfiold ..

Mpln
Plolcin an hat in

a1tts. ?d
Purleith
Braintree
BadEinton..
Chesterfield ..

BadEiitoa
Lydbury
Chest4rfi.ld
V/etherby

Mcao
Ptosohalk Acid in

hz! ;n cuts.

Purleigh
Brailttc
Badminto[ ..
Lydbury
Chesterfield..
Wetlerby

Mea!
Meaa perccDtage

recovery oI
added P.OE ..

0.136

60.4
ts.3
,8.6
28.1

60.8
20.t
28.6
3l.l

t8.2
3r.2

63.6
20.2
28.6
29.1

62.0
23.6
28.8
20.8

r9.l
3t.l

30.4

1.80
r.00
1.68
1.38

1.47
1.70
r.60
1.47

t.47

4.13
1.87
2.80
1.12

2.U

0.46
0.48
0.43
o.62
0.36
0.63

2.68

0.48
0.49
0.40
0.60
0.40
o.62

2.71

0.60
0.61
0.41
0.60
0.30
0.52

2.56

0.61
0.62
0.64
0.61
0.43
0.67

0.464

0.23
0.00
0.t8
0.16
0.07
0.16

0.400

o.24
0.10
0.r3
0.r9
0.07
0.r6

o.27
0.10
0.13
0.18
0.07
0.17

0.630

0.27
0.12
0.16
0.18
0.08
0.tt

Braintxcc

P,Os os Pd ccnl-
oJ dry mdcr-

Purleigh

0.15t I 0. 164

1.6 I r.e
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Eov muh oJ tJ* adnzd flnsflar;c aciil is tubn t l by tk il4nt ?

The few experiments tiat have bedn made do not indicate a high
percentage utilisation of the added phosphoric acid under normal
conditions, even when the necessary nitrogen and potassium are
supplied. Some of the results are given in Table XII.!

TABE xu--Rrcov€q, ot Phcphoric Acid (P,O6) froE Ph6pl8tic FcrtiliroE.

iPooo
I appu.d

S,t?.4hosihalo-
Srr'edes, lst ycar

zDd, 3rd ald
4th y6 ar
eft r appli-
catiotr

Ba ey, fst year
Hay, 1st year . .

lst year . .
Basic Slas-
(l) Hay, lst year

Ist 4 years
(2) Hay, lst year

lst year . .

StP6rfhosPhal.-
Hry
Barlcy . .
Whert - .

Little Eoo6.
Rotlratrlstad

Little HoG
Esser
A.ll ceat'es

Elscx

r0.2 l r,r.8
23.2 I e8.O

70
tt2
u2

100

64
64
6.1

l7
38
2r.6

26
l6

l7
5

6.6

21
7

ll
6

3
l6
3.6
3All cenkrs llr2 I 16 I 18.4

Conditions ol ?hos?hatk srdroariot

tt2 126 130

l0
10.4
14.4

Park Gra-ss
Hooslield
Broadbal&

2A
22.4
23.1

{.6
14.8

{
3.4

25
l9
t1

l0
l2
9.0

THE ACCURACY OF THE FIELD EXPERIMENTS

r'i! The-average " standard error " per plot for ttre different crops
at Rothamsted, Wobum, and the various other centres are given
in Table XIII; they were in 1930 of the same order as in previous
years. At Rothamsted the error per plot varies round about 6 per
cent of the total yield lor Latia squares, and about l0 1xr cent for
randomised blocks; it tetrds to be lower for potatoes and higher
for wheat. Expressed as weights per acre the " standard error "
for Latin squares is about 0.5 tons of roots ard 1.3 cwt. of grain ;
for randomised blocks it is about 0.7 tons of roots and 1.6 to 3 cwt.
of grain. At Woburn a.ud the outside centres the figures are as
usual somewhat higher, but again the Latin square is the more
accurate. Eve[ on commercial farms the " error " per plot amourts
only to about 0.5 tons of potatoes in Latin squares and I ton or
less in randomised blocks; with good yields this gives the same
percentage error as at Rothamsted. The Latin square is thus the
more accurate and we recommend its use wherever practicable.
It is used for manurial trials at our outside centres on commercial
farms wittrout <Iifrculty. Its range oI usefulness has been stjll
further increased in recent years by splitting each plot so as to
test some other treatment superimposed on the entirc serieg, ,.9.,
pbosphate or no phosphate on eachofa set of plots receiving vanous
Bitrogenous ma.aures. For cultivation and variety trials involvhg

Ps0B taler up by @p

Pha- | Pbo- I DiIId-
nr.. lph.t.l Ec..
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a large number of comparisons the Latin square is not always
practicable and then the randomised blocks can be used.

The fact that tie size oI the standard error remains approxi-
mately the same from year to year, suggests tlat our present
appliances and our methods have reached their limit of accuracy ;

new and more accurate ones are now being sought. None of the
various devices so Iar tried has constituted any real improvement,
and so far as we can see the limit is set by the implements. Both
seed and manure drills are admittedly defective; we have had to
return to the old Coulter drill as ttre best we could find. Application
of manures to tlre replicated plots is always by hand, but we
urgenfly need better seed drills and better methods of distributing
the fertiliser so that it shall act most effectively.

Tbe sampling mettrod continues to be useful. It is liable to be
less accurate than ttre older metlrod of hawesting the entire plot,
but it saves a great amount oI labour, and it allows of many more
comparisons than would otherwise be possible.

Pota-

toDs-

Sugar 8..1.
Roots.r Tops.
tols. I tons.

Barby.
Graitr I Stra*
c*t. I cwt.

Wh.dl.
ltain.lStr.w
cwt. I cwt.

Larin Sqtu.s-
AveraSe 1026-1930

1930 91
0.6
0.3

o.7
0.3

r.3 1.0
l.l I 1.8

Rafllorniscd Blochs-
Av6r"age 1025-1930 ..

l93tr
0.7
0.6 I' ,:, I v 2.5

r.5l
3.71

1.3
0.81
7.r I

t Silgle figure.

T^aLE XIII.-StaDdard Errors per Plot, 1930.

W"itht ?ea ocrc.

Rolhorrrst.il .

Wobun.

Sutd Be.l.

Lal;n Souar.s-
Aver&e 1026-1930

Ra loti;scd Blochs-
Averasc 1026-'1030

Roots. Tops.

l.l
o.i

r930 v

0.5
0 5i
0 8J
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Or.ltidc C.ilrcs.
Potalo.s-l{,$

' SinSle liture.

. Sio8le fiture.
t luean of 2
t Expts. han'ested by sampling method excluded.

TaBLE XIII. icontinued)-Staudard Errors pe! plot.
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-r-l-r0.7 l- l- l
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l

1030 10.0t
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0.?
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SOIL MICRO-ORGANISMS

Luterue. Tbe arrantemetrts for supplying Iarmers with cultures
of the necessary organisms are working smoottrly artd Messrs. Allen
and Hanburys repo* that the demand during 1930 was more than
three times that of the previous year, enough cultures being distri-
buted to inoculate between 4,000 and 4,600 acres. Ttre Ministry's
retum show that the acreage of lucerne in the country increased by
over 4,00O acres iu spite of the fdl in acreage of arable land.
Experiments are in hand to see whetler seedsmen can inoculate
the seed before sale: this will save much trouble both in distribu-
tion aDd on the farm.
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Meanwhile, scientific work has continued on the relation be-

tween the organism and the plant. It was shown in a prcvious
Report that nodules do not appar on the roots of the 1'oung plant
till the first leaf appears; .ls sootl €Ls tlat opens a substance is
extruded from the root which enables the bacteria to attack ard
enter. The Iirst visible sign of attack is the curling of the root
hairs, this also is determined in part by a root excretion and, like
the entry of the bacteria, it can be browht about before the true
leaf appears if the seedling is growing among rather older plants
on which the leaves have opened. Thus it appears that the excretion
ftom one plant can serve for others as well as for itself. The curling,
however, is also determined by an excretion from the bacteria,
though tle reliations befireen the excretions from the plants and
the bacteria cannot yet be stated. The bacterial excretion is
effective on plants other than those which the bacteria can enter
,.g., luceme'bacteriaocan curl the root hairs oi peas frut tt"y
cannot enter. The varius leguminous bacteria do not live at peace
with each other in the soil; luceme bacteria reduce the number oI
nodules formed on clover roots by clover bacteria though they cannot
themselves enter the clover root. Something happens to the organisms
in the soil after the soil has been cropped with the leguminous plant
for a time; clover growing on a soil that had carried clol'er every
fourth year had fewer nodules than clover growing on adjacent
soil wherc no clover had been grown Ior 80 years, and this held
true whether there was inoculation or not.

P*rification of Sugar Beet Efruenl. Tbe microbiological proceis
developed at Rothamsted has now been so far lxrfected that it
gives a purification of 95 per cent when working at the rate of 60
gallons of liquid per cubic yard of lilter per day. This is
satisfactory in practise and accordingly tic factory work at
Col$'ich has been temporarily discontinued in favour of further
laboratory investigation oI the various outstanding microbiological
difficulties which sooner or later will give trouble unless thcy are
definitely dealt with at the outset. The chemical and microbio-
logical changes are being studied in detail.

The Decomlosilion of Straw by Micro-organisms. Dr. Norman
finds that the most stri.king change is the rapid decomposition of
the cellulose; this accoults for most of the total loss. At first
some oI the hemicellu.loses (unfortunately named since thev are
entirely diflerent from cellulose) decompose rapidly, but some of
them remail with t}le tignin as the undecomposed residue. The
decomposition is brought about mainly by Iungr, not, holvever,
by one organism alone but by many acting together. trIuch heat is
evolvcd during the process but this is associated with the decom-
position of hemicellulose especially its peutose units and possibly
the uronic units, rather than of cellulosc. A supply of easily available
nitrogen is ersential to the nutrition and the functionint of the
organisms; usually there is insufficient in the straw so that a
further supply is necessar5r and this becomes immobilised in the
tiSsues of ttre ortanisnrs. The actud quantity immobilised depends
on the reaction, being greater in alkaline than in neutral or acid
conditions. Microbial protein is apparently a suitable source of
Dikogen.

The Prodqction oJ Amfltaia flont Peplo e in Cullvre Sohriottt
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afl.d ils Oxidation by Bacteria. 'fhe production of ammonia {rom
peptone did not increase as the bacterial numbers increased, but
beyond a certain point fell off. Introduction o{ a protozoan Hart-
manella lowered the bacterial numbers but seemed to increase the
rate of ammonia production.

During the work on sugar beet efluent a uumber of organisms
were discovered which oxidise ammonia to nitrite; critical exam-
inations have aheady revealed 42 distinct straias of these organisms
in addition to tle nitrosomonas and nitrococcus previously known.
Four distinct species have been isolated from the Rothamsted soil
which, while agreeing physiologically with some of those from the
filters, are morphologically different.

CULTIYATION OF THE SOIL
Cultivation is one of the costliest items in the arable farner's

programme; its high cost, indeed, is sending many of them into
gra-ss farming. It is not yet reduced to a science and consequently
cannot be treated by advisors with the same conlidence as manuring.

The Physics Department at Rothamsted is endeavouring to
work out a science of cultivation, and it is proceeding in two ways.
Experiments are made ir the field to try and discover by dynauro-
meter and other tests what cultivation does to the soil, and to see
what other methods have the same effect. Other studies are made
in the laboratory to explain the lield measurements and obsewations,
and to work out the physical properties of the soil, especially those
related to cultivation such as stickiness, friction, plasticity and
permeability; to discover also what is meant by tilih and crumb
structure. The physical properties under investigation for the
purpose of explairing tilth and crumb strlcture include the plas-
ticity of the soil, the electrical conductivity and dielectric con-
stants of soil suspensions, the specific gravity in the crumb and
finely powdered states before and after pumping out dI air. Culti-
vation with a rotary implement, the Simar, which makes a seed
bed in one operation, has for the past five years been compared
with the normal cultivation which requires two or thrce processes
to do the same thing.

The Simar has consistently given a better seed bed, so that
there has always been better germination and early gror*th; more
plants, and on *-heat more tillers. This, however, has applied to
the rveeds as well as the sown crop, and tbe " Simared " plots have
always becn the more weedy. The final yields have been-much the
same as with the ordinar)' cultivation, tle advantage oI the early
growth not having been maintained-perhaps thJ result of tht
weed growth.

The Simar appears to be admitable for inducilg germination of
weeds and cleaning laad.

The effect of sbeep fotding on Iight land has been studied at
Wobum. The compacting of l.ight soiJ obtained by sheep is different
from that given by implements: it extends to a'greatel depttr and
it lasts longer; the top three inches of the soil is mainly affected.
It gives also a coarser tilth. In this year's tests it did not increase
the water holding power of the soil, on the contrary the trodden
part was, if anything, somewhat the drier ; but a fuller investigation
is being made.
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THE UTILISATION OF RESULTS OF'AGRICULTURAL
EXPERITIENTS

Agricultual problems rarely present clear cut simple issues; they
are usually complicated by a number of factors, some of which are
themsetves highly complex ; in experimental work there is always,
therefore, an element of doubt t'bether the result is obta"ined becarise
of the treatment or in spite of it. Experimenters in the past have got
round the difficulty by repeating the experiment a number of times,
ald if they frequentty obtain the same result they have felt iustified
in attributing it to the treatment and trot to some other 

-and 
un-

known cause, In the original Rothamsted experiments Lawes and
Gilbert repeated their field trials for twenty yiars before publishinr
much aboit them ; they then could spe.t *lif,'."GJ"."Ui":;;;i;:

It is not practicabie in modem iond.itions to use this lone ti;e
method, and another was introduced at Rotha.msted in-tglg.
Mathematicians have developed methods for studying figures and
tracing any relationships that may exist between 6nJsefof obser-
vations and another; the result can be expressed as the odds in
favour of one result being related to another. Dr. R. A. Fisher was
appointed to apply these methods at Rothamsted, and he has designed
arrangements for field experiments which allow of the valid caliula-
tion of the odds in favour of the result being due to the treatment
and not to chance. These lield methods have been in use for several
yeqs, and have proved easily workable arrd a great advance on the
old oncs.

Dr. Fisher has also improved the methods for studying masses oI
data such as agricultural experimental farms and statioris hive accum-
ulated. It is now possible, for example, to trace the effect of rain
rveek bv week, on crops gro*rn under different manurial or cultural
conditions, and so to leam definitely horr crops and manures behave
in different seasons. Great masses of data that have accumulated
at the various experimental farms in the country, and have not
hitherto been used, can now be examined with i high degree of
assurance that any information concealed therein will soon be
discovered. In recent years Dr. Fisher ha.s developed a new
method, the Analysis df Variance, which is of speciil value in
agicultural and biological research. It is used at Rothamsted for
the most diverse purposes ; in the bacteriological work for ttre study
of the hourly fluctuations of the numbers of bacteria in the soil, iir
the entomolotical department for studying bees and other insects,
in the field work for assessing the trustworthiness of the results,
and in the chemical department for extracting inJormation from the
masses of figures accumulated by a succession of industrious analvsts.

THE COMPOSITION OF THE SOIL: SOIL ANALYSIS
For many years past, chemists have been analysing soils, and

the work has now been systematis€d by the setting up of soil suweys
in different parts of thi country. Great quani'itia of analyticil
data have accumulated which, however, are difficult to intarpret
by the older methods, Statistical methods have been used
by D:. Crowther, and he has extracted from the figures some
highly interesting and valuable results. He has begun on the
many analyses of clav fraction oI the soil tlat have been
made. The molecular ratio of silica to alumina (SiO.iAI O_) ha_s

been recognised as an important soil character, Uui it iiariei i'good
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deal Irom soil to soil with little or no apparent regularity. Dr.
Cro$ther now sholls that the ratio is determined partly by the
geologicai history of the parent material of the soil, and partly by
the rainfall and temperature conditions under which it now stands,
and further, he has been able to assess the relative effects of these
dilferent {actors. As the rainlall increases the clay becomes less
siliceous (i.c., the ratio SiO"/Al,O" decrea-ses) ; as temperature
increa^scs the cLay becomes more siliceous (i.e., the ratio SiO./Al,O
increases) ; in the clars examined a rise o{ l'F had about the same
effect as a reduction by I inch of the annual rainfall, when botb
temperature and rainfall increase the composition remains constant
if InF rise of temperatnrc is accompanied by I inch (more accurately
0.97 inches) of rain. This close connection between rainfall and
low temperature arises because the effective agent is not the amount
oI rain, but the quantity of water leaching through the soil, and this
fa.lls o{f as the temperature rises because a larger proportion
evaporates. The relation of rainfall and temperature with the
amount of drainage through the Rothamsted drain gauge is
almost identical with that oI rainfall and temperature with the
SiO,/Al"O, ratio.

The ratio also depends on the geological history of t}e soil.
Soils which have been little disturbed during their lifetime, e.g.,
soils derived from igneous rocks which have not b€en moved far have
a low SiO,/Al,O, ratio; soils that have been much reworked (c.g.,
the soils of the south east of England) have a high SiO,/AI,O"
ratio. Much reworking in n'ater therefore has the opposite effect
from high rainfall; apparently silica is retumed to the clay during
this process.

Dr. Cro*ther has further studied tle relationship between soil
t]-pe and climate. Rainfall is the more important factor in dry
conditions, and temperature the more important in humid con-
ditions. The difference between the various soils in the highly
leached group, with the exception of the extreme podsol, does not
lie in the alumino-silicates oI their clay fraction, but in the distri-
bution of the iron oxide in the various layers of the soil; in high
temperature weathering this is deposited near to the surface giving
red soils, in low temperature its solution or suspension is more
stable and is leached down to lorcr depths.

This work is being continued and ,rvill, it is hoped, systematis€
and make useful a large mass of data which at plesent has little
value.

Aaother important contribution from t}le chemical department
has cleared up some dimcult problems in connection with comlxnsa-
tion for rmexhausted value of lime. Estimates so far made bl the
tim€ that lime might be expected to last in the soil do not agrce
well. Dr. Crowther now fhds that the rate of loss of lime and the
extent of the loss depend not only on the amourt of leaching, but
also on the amount of exchangeable calcium in the soil; if ihis is
high t}le whole of tie added lime is soon lost ; if it is low the lime
remains ia the soil and is a permanent improvement. A uniJorm
scale of compensation which takes rro account of this soil character
therefore operates unfa.irly, and a better one could now be drawn up.

Considerable progress has now been made witl the solution of
the difficult green manuring problem at Woburn. The teres ard

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-1-63 pp 58

66

mustard ploughed into the soil, decompose urith lormation of
nitrate, which is rapidly washed out, especially from the tares,
leaving only little Ior the wheat, and in consequence it starves Ior
want of nitrogen.

THE COMPOSITION OF CROPS

Dr. Bishop's work on the composition of barley grain, carried
out under the Institute of Brewing xheme, shows that the com-
position and amounts of the various proteins in the grain depend
only on the total amount of nitrogen present, and not at all on how
it got there-whether as the result of manuriag, of soil properties,
or weather conditions. The simplest connection is shown by
hordein; all varieties of two rowed barleys so far exarrined con-
tain tle same amormt of hordein for any given total weight of
nitrogen p€r grain ; for a nitrogen percentage N in the dry matter
the weight oI hordein in the dry matter of 1,000 grains of barley is:
0.089+0.422 N+0.0727 N' grams.

The other nitrogen compounds, the salt soluble compounds and
the glutelin differ in their proportions according to the variety. In
the fully mature grain these proportions depend only on the total
nitrogen content and the variety; they are independent of soil,
season and manuring.

Dr. Bishop further shows how from a knowledge of the percen-
tage of nitrogen in the barley grain, and of the thousand corn weight,
it is possible to calculate ttre arnount of malt extract obtainable
after malting, a fi8ure of great importance to maltsters- He has
constructed a slide rule which shows this figure at a glance, and
thus fumishes information which hitherto could be obtained only
after a long, difrcult and expensive analysis. Another simple
calculation shows also from the barley figures the diastatic power to
be expected in the malt cured at any given temperature; the close-
rcss of agreement between the values expected and tho6e found
can be used as a measure oI the efficiency of the malting process.
The equations are for Plumage-Archer barleys :-

(l) For extract, E:
E:llo.r-u.2N + 0.18G.

(2) For diastatic power, D.P.:
D.P.:29N + 0.4 G-21.

(3) For permanently soiuble nitrogen:
P.S.N.:0.33 N.

Where
N is the total nitrogen perceDtage on dry barley.
G the dry we[ht in grams of 1,000 grains.

The D.P. is given for a " kilning temperature " of l80oF.'
. Foi lull .@@ts ol lhis ftrL re:

loh. IBt. BlRins, Vol. !a, D. lol, 1918.
.. Vol. 35, o. 3t6 aod l$. r9r9.
,. t,,1. !6. P.3r,i, 1s30.

Pt.Ai.a;or M.tWt-
E:tnct. Ibid, \-ol, !6. p. rrl, 1130.

l'b. p.p.n s.Lti!, to Fr@ently slubl. nilrog.o ud .h.6taltc pow.r a. iD F.P.t.tion.
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These results are proving of great importance to maltsters and
brewers. English brewers require a barley containing about 1.3 to
1.4 per cent of nitrogen; this seems to represent good normal
barley in our conditions.

A survey is in hand of the malting barlev production in Britain,
showing the yields and qualities that can b€ exp€cted in different
parts of the country, and the comparison of quality o{ British and
foreign barleys.

THE PLANT IN DISEASE. INSECT PESTS AND THEIR
CONTROL. INSECTICIDES

Prethrum flowers contain substances highly poisonous to
certain insects and quite harr ess to plants and animals. Since
pyrethrum is easiJy grown in this country there is the possibilitr.
that its cultivation may prove of considerable commercial interest.
Dr. Tattersfield and his colleagues have studied tbe active prin-
ciPles; they find that the maiimum 5,ield is obtained when' the
flowers are {ully opened, i.2., when the disc florets are opening;
they should be harvested at this stage and not later, otherwise
there is risk that the achenes, which contain most of the poison,
may be lost. Flowers dilfer considerably in their pwethrin con-
tent, however, the range has been Irom 0.4 to 2.O per cent. A
method has been worked out lor determining the quantity in a
single flower head, and this can be used in plant breeding experi-
ments to try and raise a strain oI plants of high toxic value.

THE INSECT PESTS

In agriculture as distinct from horticulture a direct attack on
the insect by sprays and other methods is not always possible, and
for the insect pests of ordinary farms it is necessary io rely on some
other means.

The natural control of insect pests is by their parasites, and this
is being studied by.Dr. Imms aid Dr. dames. ' The Frit fly of
oats is usually pa.r'asitis€d to the extent of about 30 to Bb per cint,
the range during the pa.st four seasons has been 2? to AZ per cent :

para-sitism becoming heavier as the season advances, There has
been no severe attack during this period.

Willow midges during the last-three years have also been well
par_asitised, the range being from 5l to- 64 per cent, but foxtail
midges hav_e been more variable; there was 88 per cent parasitism
in 1928, only 3 per cent in 1929, and l9 per ceaf in I9B0 ; it is not
yet known w_h_y the parasites did so baclly in f929.

- Immunz Vaiaies. The srmplest way of dealing with the Willow
midges, however, is to Rrow varieties of willow imm-une to its attacks.
Unfortutrately tbe mosl desirable commercial species, Salit triandro,
is susceptible, as are all its varieties. On the othtr hand, S . lu@ulea ,
S. dlba var. ttitellina and, S. oiminalis, and their varieties, alio the
cross 5. ziarrjnaJrs x S. purfurea, are immune. It shoutd not be
impossible to cross S. hiandru witt. one of these immune varieties,
arrd so finally obtain a new variety, immune to the midge, but with
the commercial value of the old iriaidtq.
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It remains to discover why some varieties are immune and
others are not, There is evidence that the isrmune varieties contain
a chemical substance which keelx off ttre midges; when an extract
of a:r immune variety is painted on the susceptible varieties they
cease to be so attractive. Further work is being done in the hope
of discovering the substance and studying it in detail.

Problerns of great biological interest, though not of obvious
agricultural significance, are suggested by Dr. Bames' discovery
that tle midge Rhabdolhaga heterohia prodtces families of one sex
only ; some mothers producing males only, and others lemales only.
Apparently it is the mother, not the father, that determines the sex
of the offspring. Thc investigation has necessitated breeding tines
of pedigree male and female midges, studying and rearing their
progeny {or successive geuerations.

Bees. It drawing up the programme of the Bee Research the
department is assisted by a committee of practical bee keepers who
report from time to time the problems which are of special concem
to them. In the main their difficulties arise from diseases which
from the outset the Bee Research Sta.ff were, by the terms of the
grant, precluded ftom studying. fn consequence the work has been
confined to questions of management which are not only difficult,
but completely lacking in interest to the non-technical person.
The chief problem has been the study of the differences between
the " warm way " and the " cold way " of aranging the frames in
the hive; the warm way being the one in which the frames are
placed parallel to the {ront so that the first frame acts as a kind of
door shutting off the rest, while in the cold way the frames are
placed at right angles to the front. The differences were only slight,
but by ta.king numerous observations continuously for several years,
certain conclusions have been reached.

(l) ln summcr the temperature inside the hive is almost entirely
independent of the temperatue outside, and completely inde-
pendent in the brood charnbers.

(21 In uinter the temperature inside is affected by that outside ;
it changes by 0.6'to lo for each l" change outside, and the change
was treater in the " warm way " hives than in the " cold way "
hives, especially on the nortl and east aspects.

(3) In spring and wiater the inside temperaturc seems to vary
with the outside temperature.

A second question asked by the practical keepers was whether
cane sugar or beet sugar is the more suitable winter Iood ; there is a
strong feeling ir favour of cane sugar. Prolonged trials, however,
failed to reveal any difference.

The work at present is concerned mainly with the study of
brood food ir relation to swarmiag and other activities oI the bee.

MYCOLOGY
A fundamental difficulty in mycological work is that somc of

the most serious fungus pests are not simple species which are
sharply distinct and easily characterised, but gtoups consisting of
numerous races which are so like each other as to be distinguishable
only with great diiiculty if at all on thc attacked plant. Some
races, horyever, may be almost harmless while others may be very
injurious. Dr. Brierley is investigating one o{ the most important
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llllngi , Bol/llis ciflerca , oI *'hich he has already found over 200
races, somc of which are apparently saprophltic, others parasitic
on a limited range of plalts, others a8ain parasitic on a wide range
of hosts. Even the parasitism, however, is not simple but depends
upon the condition oI the host and its environment. Further it is
sometimes easy to infect a plant with a race which uader natural
conditions, does not seem to attack it, whi.le on the other hand, a
race which in naturc has virulently attacked a plant mav fail to
attack it in the experimental house. The various races, the question
of their permanence in relation to external and other conditions,
and their relation to the host plant are being studied by Dr. Brierley,
ard the investigation is cast on broad lines so that the results are
significant for other phases of plant pathology.

Miss G\'nne has developed a. method of testing potatoes fc'r
immunity or susceptibility to wart diseases so that it is now morc
sensitive than the ordiaary field test besides being more rapid,
needing only a ferv weeks, instead of two or three years. The
practical question has arisen and needs settling whether a variety
in order to be classed as immune, needs to pass the Gl)mne test in
its most severe form, or to pass the field test that corresponds in
severity with ordinary field conditions.

The liability oI a plant to disease ma1, be affected by the con-
ditions in which it is groun, and it has been found by L. ItI. Kramer
that dressing with phosphate reduced, and dressing with nitrogenous
fertiliser increased, the liability oI potatoes to the lwgtts Corlicium
solari. br practice, however, the position of the potatoes in thc
clamp may be the more important factor.

Bactprial Diseases. Mr. Stoughton is continuing the investiga-
tion on the angular leaf spot disea^se of cotton caused by Bacteriqm
malvacearum. The disease organism may be carried on the seed coat
and in the fuzz, but only rarely within the seed coat. Thorough
disinfection of the exterior of the seed almost eliminates disease of
the seedling, but if contaminated seed is not disinlected it produces
diseased seedlings. The amount of infection decreases as the soil
temperature rises above 30"C though infection may still occur at
4O'C. Later on the plants grow out of the disease. They may,
however, agail become infected, and the protress of the disease is
not affected by the soil temperature but by the air temperature,
being at a maximum between 30'C and 35qC.

Vitus Diseases. Dr. Henderson Smith is in charge of this work
and is aided by Drs. Caldwell, Hamilton and Sheffield.

Up to the present most of the work has as a matter oI convenience
been done rvith the Aucuba Mosaic of tomato plants. It has suffered
Irom the disadvantage that the winter grom plants are very differ-
ent from those of the summer-as is well knom to all practical
groq'ers and, although they take the disease, they do so only
slowly and with abnormal slmptoms. The dilference between
summer and rvinter results has been traced to the difference in the
hours of light; when'the winter day is extended by five hours of
good artificial lkht (from 4.30 p.m. to 9-30 p.m.) the summer
disease s)'mptoms are produced and, conversely, when the summer
day is shortened by cutting off the light, the plants take the disease
only slowly and abnormally, while irr complete darkness, the plants
fail to develop s1'rnptoms of the disease.
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Dr. Caldwell has shown that the virus cannot travel across dead
tissue, nor can it enter the living cells of the plant from the xylem
unless some rupture has occurred. Where a leaf is inoculated the
virus travels to the stem and then moves up and down at approxi-
mately the same rate.

Dr. Sheffield has studied the mode of formation of the intra-
cellular inclusions found in cells of the diseased plants- Small
particles carried in the streaming protoplasm coalesce to form larger
masses and ultimately unite to form a spherical mass which becomqs
vacuolate and may take on an amoeboid appearance which caused
them to be regarded at first as parasitic organisms. The process
has been photographed cinematographically and the film has
attracted much attention.

Dr. Hamilton has devised new and better methods for the study
of thc insect transference oI virus diseases.

THE FARTT
During the yean the farm and laboratories wcre visited by over

2,000 agricultural and scientific visitors, some of whom stayed for
an extended period. Members of the staff gave over 79 lectures
to farmers, students and others, these being arranged either by the
County Organiser, or by the National Farmers' Union in collabora-
tion with the organiser, or by a college or university.

GEOLOGY OF THE ROTHA}TSTED EXPERIMENTAL FIELDS
REPORT BY MR. H. G. DINES, GEOLOGICAL SUR\,IEY
The Rottramsted Experimental Fields were surveyed in 1903

by H. B. \{oodward, and tbe result of his work was published,'
together with a map, which, it was claimed, showed " the distri-
bution of the subsoils and sofu " of the area. In February, 1930,
the Geological Survey undertook a re-exarnination of the farm Ior
the purpose of bringing Woodward's map up to date. No alteration
rvas found necessarJr and, apart from the additional survey of some
fields that had been added to the farm since 1903, no changes of
any importance were made.

In the light of present knowledge o{ soils and subsoils,
Woodward's map caDnot be regarded as a soil map, but only as a
geological map showing divisions oI the clay-rvith-flints which are
usually unnecessary from a geological point of view.

The farrn is situated on a dip-slo1x of the chalk area of tltc
Chiltern Hills, and the fieltls, for the most part, are on high ground,
which is covered with an irregular accumulation of clay and loam
with abundant flints, kaorvn as clay-tith-flints. This was originally
considered to be derived, in great part, from slow decomposition of
the chalk under atmospheric action. This view was later disputed by
various writers on the grounds that the constituents were not
present in such ratios as would result from simple solution of the
ialcareous portion of chalk; the clay proportion is far too high as
compared with that oI the flints. Close examination of tie deposit
also reveals that a considerable part is composed of remnants of
Tertiary Beds. Flint pebbles, blocks of pudding-stone, masses of
bright red clay and sarsen stones from Eocene formations, and
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ironstone fragments from Pliocene beds are present in various
localities, sometimes to ttre exclusion of angular flints such as
would result from the weatheriag down of the chalk alone. This
irregularity of the clay-with-llints led Dr. R. L. Sherlock and Mr.
A. H. Noble to regard it as of glacial origin,' a view which is widely
accepted. At the beginning of glacial times tle chalk outcrop was
apparently covered with remnants of various Tertiary formations
as outliers, and in some areas where bare chalk had been exposed
to the atmosphere for a considerable period, some clay-with-flints
(using the term in its original sense) may have formed, but the
srrperficial deposits on the chalk to-day present the appearance of
having been mixed up by disturbance such as would result from ar
ice sheet moving from the north or north-west over the area of the
Chilterns.

The clay-with-flints oI thc Rothansted area is composed almost
cntirely of disturbed local rocks. The angular flints showing no
sigl oI abrasion come direct from the chalk, the suban$. ar and
generally ochreous flints from old gravels once resting on the chalk,
and the black flht-pebbles and blocks of Hertfordshte pudding-
stone from the Reading beds or other lower Tertiary deposits.
Fra€ments of iron cemented sandstone from a Pliocene deposit
are also pres€nt; these are fossiliferous, and are especially well
seen in the subsoil of West Bam, Sawyers and Long Hoos fiekls.
The bulk of the matrics is red-brown clay with varying degrees o{
Ioa.miress, which apparently is derived mainly from Reading beds.
In places where the clay is heavy it presents a trey mottling due
t{) alteration of the iron oxide which produces the colouring.
tr{argarese oxide occurs as a black stain in some Iissures in the clay,
and as a coating to some of the stones. The mass of clay is scattered
sporadically with the various kinds of stones, which occur some-
times mixed and sometimes exclusively in bunches or pockets. It
presents every appearance of baving been formed under glacial
conditions, the various constituents having been mixed duiing a
slow passage soutlwards in a frozen or pardy frozen state.

The thiclimess of the clay-urith-flints is variable. Generally
speaking, it may be from 5 to l0 ft., but in swallow holes, which
occur frequently in the underlying chalk surface, it may reach much
greater thicknesses.

According to Woodward the clay-with-flints of this area can
be separated into three classes, namely :

(l) Loamy clay with lew stones.
(2) Heavy clay, more or less stoDy.
(3) Light clay, more or less stony.

These variations are show:r upon his map.

The domwash that occurs on the slopes of the clay-with-flints
plateau is a mixed lighter soil-more or less stony. This clothes
the more gentle slopes towards the Harpenden Valley, but
does not extend down the steeper slop€s to the west. The edge of
the clay-with-flints passes through Great Knott and Little Knott,
and to the south west of the line the chalk is free from drift. The
down-slipping of the drift into the Harpenden Valley probably
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covers a lar€er area than is shown on the geological map; for
instance, although the lane running from north of Red Gtbles to
Ninnings Field is sunk to a d'epth of at least 4 ft. near the main
road, no chalk is visiblc, but only material that is obviously down-
wash from the clay-with-flints plateau. It is not possible for the
geologist, however, to map this part as anlthing but bare chalk
since the downwash is obviously of recent date.

FIELD EXPERIMENTS AT OUTSIDE CENTRES
The outside experiments began in 1922 with a series of trials

under the Institute of Brewing Research Scheme on good barley
growing farms in various parts of the country to test the effecG
uf fertilisers on the yield and quality of barley. The same scheme
was used throughout and the same stock of seed. In the first four
years, 1922-1925, single plots were used, a.nd 225 plots were har-
vested. In 1926 the scheme was modified and curtailed and 48
plots only were used, but the experiments were in duplicate. In
1924 laboratory work on the inoculation of luceme was sufficiently
advanced to justily extended field trials. The Royal Agricultural
Society provided the necessary funds. Some 39 centres I'ere chosen
in various parts of Great Britain, and eleven strips were drilled at
each centre, five with inoculated seed altemating with six with
uniloculated seed. 'Ihese experiments have continued, and at 2l
centres the plots were still in existence in 1930.

By 1926 the new metiods of Iield experimentation had been
tested on the Rothamsted farm and thev were then used on
commercial farms to test the value of vari6us tlpes oI basic slags
on grass and arable land- Four by Iour and five by five Latin
squares proved entirely successful, and they were continued till
1929, when the eflect of the initial dressing of phosphate had
almost disaplxared. A new series was laid down in 1930. The cost
of these experiments was defrayed by the Basic Slag Committee of
the Ministry of Agriculture.

In tJre meaatime interest in the level of phosphatic manuring
for potatoes had been aroused by Mr. J. C. Wallace's results at
Kirton, a:rd a series of experiments was arranged on a number of
potato growing farms using four by four Latin squares. The first
tests were made on Mr. George }lajor's farm at rrVisbech in 1928
and at Mr. J. C- Luddington's farm at Stowbridge; several other
centres have been arranged since.

Up to ttris point the experiments and much of the work had
been done by the Rothamsted Staff, T. Eden being iII charge till
1927, and H. J. G. Hiles il 1928. In 1929 H. V. Garner took charge,
and immediately widened the scope of t}le work by enlisting the
co-operation oI agricultural colleges, county organisers, and certain
schools which possessed the necessary facilities for small plot work.
This ha.s proved very successful; it has enabled us to carry out
uniform schemes of experiment over widely diflerent types of soii
and climatic conditions. The statistical staff at Rothamsted supplies
the form of Latin square and works up the yield data, ard the
chemical staff examines the produce. Mr. Garner and other memhrs
of the field staff maintain personal touch urith the workers at the
vadous centres, but are relieved of the detailed work involved in
the expcriments.
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)lorc r:laborate experirnents are made at somc of the centres
under the direct supen'ision o, the Ilothamsted staff, and in 1920
the new sampling technique for cereal crops y/as successfully used
on barley at Wellingore. In 1930 still higher replication was adopted.
The new phosphatic series oI the Basic Sl€ Corunittee has five by
five instead of four by four Latin squares; experiments of 32 plots
ur 36 plots were put down at several centtes on putatoes and sugar
beet, and two barley experiments of 64 plots each were carried
through by the sampling method. The following table sumrnarises
the number of outside centres aud Plots.

Cooducted by Roth-
amsled St!t{.

Conducted by Other

No. oL No. oI No. oI No. of
C€atrcs. i Plots. Centres. i Plots. Catrtres.

85
22i
t88
394

OBSERVATIONS ON FUNGOUS DISEASES IN CROPS ON
EXPERIMENTAL PLOTS AT ROTHAMSTED AND WOBURN

MAY_SEPTEMBER, I93O

By Menv D. GLYNNE

WHEAT
TAKE-ALL oR WlttrEHEADs. (Ofhiobohts graminis Sace.l was

prcvatent on Broadbalk particularly on the unfallo\,ved Plots. It
ipocarcd tc, cause scrious damage on Grcat Knott; on Fosters it
u:as only occasional and on Long Hoos Dicyanamide Grazing
txDcriment, 1929-30, none was found.

Le.rr Spor. (Settotis ttil,ici, Drsm.) was common on Broadbalk,
Fosters and Long Hoos Dicyanamide Grazing Experiment, and
was Dres€nt on Grcat Knott.

Yilrow Rusr. (Puccinia gltmarum (Sclrar.) EriAss. and Hean.\
was slight on Broadbalk arrd l-r.rng Hoos, moderate on Fosters and
common on Great I(nott.

BARLEY

Lrer Srnrrr. (Hdmhlhospoium gramineum Rabenh.) was
verv common both at Rothamsted and Woburn. The distribution
of ihe disease appeared to vary little from Plot to plot of the sa.rne

cxperiment, bui showed very striking differcnces in intensity in
diJierent fields. At Rothamsted in Great Harpenden Forage
Experiment it was very prevalcnt, but in Hoos Permanent Barley
the inJection was slight; at Wobum in Stackyard Permanent
Barley almost every plant was affected to some extent; in the
Rotation Barley on the same field lcwer Plants were affected, but
actuallv more were killed. There was some evidence to suggest two
kinds oi attack in one o[ which most plants were affected stightly,

Rc?ti.aLn Tt;als at Otlsida C.n rcs, 1926-30.

4
5
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l0
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t86
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ald in the other fewer plants wcre affccted, but scattered plants
were killed.

Ntr Brorcn. [(Pyrenttphorc lerx (Diedl DtecNer. (H elnir-
thos|otiurr. taes . Sacc .\l was present in varying amount on the
barley fields at Rothamsted and Woburn.

Lrer Brmcn. (RhynchosPoium sccalis (Outll Daur's) varied
very much in intensity lrom field to field. At Rothamsted on Long
Hoos Rotation II, none was found, but on the Commercial Barley
in the same field it was very common. On Hoos Permanent Barley
it rvas very common, and on the Rotation Barley uncommon. At
Wobum none was found on the Permarent Barley in Stackyard,
but in Butt Furlong field it appeared to be present on nearly every
plant.

Yprrow Rust. (Pucciaia ghtmantm, (Schm.\ Erihss. a Hcat)
varied in intensity from field to field, and was on t}le whole fairly
commol!.

Mrrorw. lErysiphe yaminis, DC.)was observed at Rothamsted,
but was more common at Wobum, especially on the Rotation
Barley in Stackyard.

RYE-ROTATION II
Lper Brorcn. (Rhynchosporium sccalis (Ottll Dazrs) was very

common on every plot.
Bnowx Rusr. (Puccinia secalira, Crnc) was present but slight

on every plot.

GRASS PLOTS

Cnoxr. (Efuhlae lyphina) (Fr.) Tul. was very Prevalent.
It was found generally on Agrostis, but was also found on two
plants only of Dactylis glomerata. The fungus was much more
ibundant on the unlimed t}Ian on the limed half oI the Plots, but
this may be connected with the more frequent occurrence of
Agrostis'on the unlimed parts. Tbe distributirin of Epichloe, how-
ever, is not entirely dependent on the presence of Agrostis because
on Plot 2 (unmanured after dung for the fi$t eight 1'ears) Agrostis
was olentiful and no Eoichloe las found.

T'hc fungus r,r'as mbst abundant on Plot I0 where potash is
deficient, and on Plot l, which receives ammonium salts alone.

OBSERVATIONS ON INSECTS ATTACKING THE FARIU
CROPS

MAY-SEPTEIIIBER, I93O

By H. C. F. NrwroN

\THEAT
TH! WEEAr BuLB FLY (Hybtnyia coorchla, Fall'). Present

on all plots on Broadbalk-worse after fallow, but damagc esti-
mated -as small. General.ly present on Fosters, Great Knott,
Hoos Field altemate wheat and spring wheat Plots, Long Hoos,
variety trials, and at Woburn on Stackyard.

. lNor.. !i.ld iDF.tioB b€gao alret .t.t.k b.d Ueco ir Progr6t , or 3 uurih..)
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Tnr Wsrer MlucEs (Silodit losis mosellaut, G6hin. Conl.arinia
trilici, Kvby). Present on aU plots on Broadbalk (attack estimated
to be the worst in the l,ast Iour years) and on all othelq/heat.
Attack judged less on Hoos Field spring wheat, but heavy on
Lansome at Woburn.

Tsr Wnrer LEAF MINER (Agromyza sp.). Attack rather severe
on Broadbalk, especially at edges of plots and on Hoos Field alter-
nate wheat; attack smaller on Great Ktrott, Fosters and Hoos
Field spring wheat and Long Hoos variety trials; more severe at
Wobum, on Lansome and Stackyard.

THx WHEAr Srru Srw-rry (Cephus figmeus, Linn). Gen-
era.lly present but damage insignificent.

BARLEY
Txr Gour Fw (Chlorofs tnenio|us, Meig). Attack very marked

on all phosphate deficient plots on Hoosfield, but present on all
plots. On the no nitrogen and no phosphate and uamanured plots,
practically every plant was attacked, and in many cas€s to the
extent of six or seven tillers. On the other plots attack was of the usual
sumEer type present, but damage small. Attack general on Long
Hoos barley plots, but not serious; rather severe at Wobum
(examined July znd) on Stackyard field.

Tsr Seoorr MroGE (Ha?hdi|losis equeslis, Wagn). Slight
attack noticed on Long Hoos and Stackyard (Woburn)-damage
insignificant.

Wrntwonus lAgriotes spp.l. During latter half of May slight
attack on Long Hoos barley plots.

OATS
THE FRtr Fw (Oscindla (Oxinisl ltit, Linn). Gcneral attack

on Long Hoos variety trials; on entomology oat plots sown Feb.
2Sfb., 22 per cent shoot attack; sown Mar. 30th., 37 per cent
shoot attack; sown Apr. 2fth., 30 per cent shoot attack.

WrREwoRy. Patches rather badly attacked on two northern
plots, Long Hoos, early in season (21.5 per cent).

THRrPs. Slight attack.

FORAGE MIXTURES
WHEer Burn FLy. Slkht but general attack on rye on pas-

tures-dam€e small.
Pre eNp BEAN WEEVTL (Sik a Lineal.t, Linn, etc.). Smalt

attack on pastures, rather severe iI Great Harpenden where it
was noticed that the nitrogen plots outtrew damage the best.

FRrr FLy. General attack on Great Harpenden-not severe.

MANGOLDS
Tnr Prcuy MANGoLD BEE"u-E (Alorlalia lbtearis, Sleph.\.

This beetle was generally pres€nt on Barnfield, a-nd to some extent
r€sponsible for the gappy plant. It was less lrequently found on
the drmged plots. The Black Spring-tail (Boullaidh honcnsis,
Fitcb ) was also pres€nt, but there was no attack by the Mangold
Fly (Peganla hyocyami, Panz.), <-rr the Mangold Flea-beetle (Plec-
lroscelis cotcinna, Yarsh). At Woburn on Jul1, 2nd, the man[olds
were well grown and except for the Black Spring-tail no;ther
pests rrere noticed.
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SUGAR BEET

- There was no significant insect attack on Long Hoos. At
Wobum (Jdy 2nd.) there was on Stackya.rd a poor plant made up
by transplanthg. Though tle Black Spring-tail was present ttrer!
was no evidence of attacks by the Pigmy Mangold Beefle, the
Mangold Flea-beetJe or the Mangold Fly. On Lansorne there was
a good plant; here the Black Spring-tail was frequent, and an
occasional plant was attacked by the Maogold Fly.

CRUCIFEROUS ROOT CROPS

- Attack by, Flea-beetles (Phltlhbeta, spp.) necessitated re-sowin$
both here and at Wot um-

POTATOES
No significant insect attack.

THE FARM REPORT
L lVeathcr.

The weather during the season 1929-30 was generally favourable
to farm operations. The autunn was wet. After January, how-
ever, drier conditions enabled spring work to start early. The
rainfall for October, 1929, to January, 1930, as compared with tbe
77 year average, was :

October November December January1929-30 4.5t 6.56 6.01 ?.21
1853-4-1929-30 3.ll 2.66 2.65 2.42

For the remaining monttrs, however, the rainfall was not far from
the 77 year average. Frost was rare, the average temp€rature for
January, aI.3'F, being 3.9' above the 57 year average, but this
did not prevent a good spring tilth, because a.ll the land had been
ploughed in good order during the early autumn. During the spring
and early summer the rain was sufficient to encourage vigorous
growth, and excellent hay crops were Iavourably secured during a
spell of hot, &y weather. Immediately afteni.artls the weather
broke, and several heavy thunderstorms laid most of our heaviest
grain crops. The broken weather continued dwing the first fort-
tright of harvest and aroused some anxiety ; later there was a marked
improvement which lasted until after the winter oats and some of
the wheat had been sown. The tota.l sunshine for the year was
very close to the 37 yeax average.

II. Farm Policy and. Deaelopments.

The laying down to grass was completed in 1929. In 1930 water
was laid on from the old suppty, which had to be en.larged for tlis
purpme, and the fields were divided into fenced areas of 6 to 9 acres,
each with water and some with shelters. Iu addition there are a
Iew small paddocks.

The buildings lvere next improved and extended so as to bring
ttrem all, including the Dutch Bam, under one roof. The extensiou
includes two cart sheds and one storage shed, two covered cattle
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courts, capable oI holding nearly thirty-six fattening cattle or other
stock, and accommodation for a large quantity of dr:ag.

It is proposed shortly to erect a demonstration room, a farm
ofrce and work room for experimental staJf and equipment, and to
install throughout electricity for power and light; this will con-
plete tle present scheme.

The worL on tbe arable land in recent months has been alfected
by tle lollowing trew factors :

(l) Corn crops have become so unprofitable that no more can
be growrr than will provide the minimum of straw required for
litter.

(2) There has been a rrarked increase in the experimental
prografirme; the new experiments including:

(a) Two new long term rotation experiments, one in Great
Hoos, the other in Long Hoos, Section IV.

(6) A set involving tbree crops in succession-barley, hay
and wheat.

(c) Forage mixtures and other crops.

These factors have made it necessar5,- to introduce various changes ;
they prevent strict adherence to atry one cropping s!,stem. The
classical fields and Long Hoos IV to VI alone are reserved ex-
clusively for experiments, but any of the remaining arable laad
is so used rrhen necessary. On the commercial farm two new crops!
showed promise : winter rye after farmyard ma:rure in early autumn,
and kale. The rye provides, at a cost of less than f2 per acre for
seed ald cultivation, uselul green food for erres, lambs and cows
from the middle of llarch onwards; it helps to prevent loss of
nitrate from the soil by winter leachirg; it effeitively controls
black bent and other &inter weeds, all of whicb are destroved in
ttre spring cultivation after the rye is ploughed up; and its roots
facfitate the production of a spring tilttr, a mattei of great impor-
tarce on this sticky soil. This use of rye as a catch crop would be
impossible witlout a tractor to carry out the autumn ploughing.

Kale is the second new crop in the commercial farming. It has
the advartages oI a root crop without the high labour costs. We
have still to discover the best folJowing crop. Barley is almost
certain to go down, potatoes and other roots would bc very suitable,
but soil and other considerations rule them out. This vear rye are
trying barley mixed with beans, and also spring sown (ir'.(awellous )
oats. Maize, for green food, and linseed for seed are also possible.

The policy for livestock is to Eake them as self-contained as
possible. Store cattle and store sheep are so dear that purchases
are reduced to a minirnum. As ma-ny polled black calves as possible
are raised and suckled by a few cous. A flock of nearlv 2OO
half-bred breeding ewes is kept. these are crossed with Suffoli and
other rams, and are timed to lamb Irom about the middle of March.
Alter lambing they are put on rye a::d on grass that receives a
nitrogenous topdressing early in Februarjr- Lambs are sold through-
out the year. Young cattle are outwintered as far as possible for
sale either fat off the gass duri-ng early summer, oi as strong
stores when the demand is greatest, according as prices move.
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I I L Cropfing, 1920-30. (For dates, yields and other information,
see Table on pp. 112-5.)

AJt winter com was sown ia September, lg2g, on a very dustv
tilth, except Broadbalk sown on October l6th. The plint was
thick and appeared to suffer no harm from the fine tilt6. It was
in unusually for' 'ard condition by the spring and looked promising
throughout the season. Winter oats in Little Hoos, and wheat in
Fosters, just resisted lodging, and were cut a few days early to
secure them against storm damage. Most of Great Knott wheat
was hopelessly laid, the damage commencing as early as June,
with_consequent loss of yield; on some of the plots where there
was little lodging the unmanured wheat gave the remarkable yield
ol 27 cwt. (50.4 bushels) per acre.

The Broadbalk wheat, on the three-fifths rvhich had been
fallowed in the previous years, was completely laid, except for the
rmmanured plot. The yields were, in consequence, considerably
less than the record.figures obtained from the top two-Iifths in
1928. In 1930 the top two-fifths were not laid but gave poor yields,
with much black berit (see pp. 122-3). Barley uis griwn irn the
experimental fields only-

Pot-atoes r,vere planted earlier this year on Long Hoos (April
2nd-3rd), and the yields were considerablv better than last viar-
The crop was again lifted under excellenfconditions. Sugar'beet,
sown alongside on IIay gtb, was aEain disappointing. ThG occurs
so frequcntly at Rothamsted, though not at Wobum with its lighter
soil, that in l93l rve are comparing very intensive cultivition
and manurial treatments. Barn Field mangolds sown on May l0th,
gave better crops than in 1929.

A healy crop of seeds hay (some 40 cwt. per acre) v/as cut from
Great Harpenden and Lon[ Hoos IV. Tbi afterriath in Great
Harpenden was left for sheep, part being ploughed up in time for
sowing winter oats, ald the rest for spring oats. Long Hoos IV,
however, was ploughed up at once and prepared for the second long
period Rotation Experiment (pp. f28-9). Irnmediately after harvest-,
Sections I and III in Long Hoos were durged, the mustard on II
was folded oif with sheep, and all three sections were sorm with
rye, on September 26th-30th.

Little Hoos was also dunged after harvest, having given healy
uops for several years without duag, and was then laid out foi
certain of the I93l experiments. The winter rye in Pastures proved
most useful for the cwes aad lambs irr spring. It is frequently
objected that this crop grows so quickly that it soon becomei
coarse and unpalatable; efficient stocking, however, prevents
thig, and its quick grorth is one of its great virtues. \\'Len grass
suftced for the ewes and lambs the rye was ploughed up, by sections,
and sown with kale from May l7th. The crop suffered much from
the turnip flea beetle; the whole Iield had to be sown a second
time, and parts of it a third time. This trouble would be reduced
by earlier ploughing of tbe rye and earlier sowing of the kale, but
as against this early sown kale is apt to be too miture by the time
it is most wanted.

Fosters Field was undersown rrith Italian Rye Grass and Broad
Red Clover. Part nas drilled, part broadcast; the latter method
was good, but the former was better, as usual in this district. By
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September there was a.n excellent bite of young grass in this fietd,
which was admirable Ior flushing our ewes.

III. Sbch.
A start was made this year in trying to raise suftcient calves to

supplement the sheep stocking oI our grassland. Four in-calf
heifers were purchased, and after calving they are given bought-in
calves to rear in addition to their own. Lambing commenced on
February lst, possibly rather early under our conditions. We bave
not yet been able to wean a 150 per cent crop oI larnbs, because of
the addition of gimmersl to the flock. A {ew oI the ewe lambs,
purchased in August, 1929, produced lambs, but neither larnbs nor
mothers did particularly well. More ewe lambs were purchased in
September, 1930, ttrus raising the number of our potential ewe flock
to nearly 200.

IY. Grqss.

Favoured with a good season for grass in 1930, all the grass on
tfre farm has shovm a steady and, in some cases, a surprising irn-
provement. Summer growtJr was so good that much hay had to be
cut, and all fiel<ls were, as usual, topped. There was an abundance
of aftermath on all fields in the autumn. Little Knott which has
had pride of place for the last two years, has now serious rivals.
Next to it, and equal to each other come Great Harpenden and
Sawyers (next West Bam); both these were sown in August, 1928,
and despite the very severe frost that followed, the wild white
clover survived and now forms a dense mat. This early autumn
sowing was a distinct success.

New Zealand is also improving. It has filled up remarkably,
clover is becoming prominert and weeds have been la.rgely
suppressed,

Great Knott looked very brown by the end of 1930, due pos-
sibly, to the strength of the cocksfoot. Parts of it are still some-
what thin and weed grasses are still too prominent, but it has been
heavily trampled with stock during the winter of l93G3l.

Great Field continues its steady improvement, and has been
very severely grazed with sheep throughout the winter of 1930-31.

The worst grass now on the {arm is in West Barn and Stackyard,
but the former has improved considerably, and tle latter is bene-
fiting from heavy winter treading.

One of the outstanding demonstrations on our young grass is
ttre injurious effect oI sulpbate of amrnonia on the young developing
plants of wild white clover, even though the grass be well and
thorougtrly grazed. This fertiliser should not be used on a penna-
nent grazing pasture while it is becoming established; whetAer or
not other nitrogenous manures are safer we carmot yet say.

VI. Im?lerncnts-
Through the kinclness of some of the leading implement manu-

Iacturers, we have a large vadety of implements at oul two farms,
eittrer presented or on loan, ttre vdue of s,hich exceeds {1,00O.
These are among the most useful oI our Iarm demoastratioas, and
are a never Iailing source of interest to farmers. One reason why

r A aloEc ir . yool8 .r. th.t h.t @t y.t bomc LED&
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rve desire to improve our demonstration accommodation at tle
Iarm is to extend the opportunities for showing and describing
the implements. Among firms to wttom we are indebted we wish
especiaUy to mention the following :

Ruston, Hornby, Ltd. (Grain drill, binder and trusser).
Ransomes, Sims & Jefferies (plougbs and cultivators).
J. & F. Howa.rd, Ltd. (ploughs, potato lifter).
Ford Motor Co., Ltd. (tractor).
Intemational Harvester Co. (manure distributor and grain drill).
Wallace & Sons, Ltd. (potato implements).
Jack & Sons, Ltd. (turnip implements).
Ma-*sey, Harris, Ltd. (dung-spreader, pulverator).
W. A. Wood & Co. (mower and harrows).
J. Wilder, Ltd. (Pitch-pole harrows).
BamJords, Ltd. (hay machinery).
Blackstone & Co., Ltd. ftay machinery).
Simar Rototillers.
Geo. Henderson (manure distributor).
Harrison, McGregor & Co., Ltd. (root pulper, manure distributor).
E. H. Bentall & Co., Ltd. (cake breaker, etc.).
Cooper Stewart Engineering Co. (sheepshearing machine).
R. A. Lister & Co., Ltd. (oil engine).
Cooper, McDougall & Robertson, Ltd. (sheep dipper).
Cooper-Pegler & Co., Ltd. (spraying machines).
George Monro, Ltd. (motor-hoe).
Allen & Simmonds (motor-hoe).
Parrniter & Sons, Ltd. (cbain-harrows).
Garvie & Sons (grass-seed broadcaster),
Dawe-wave Wheel Co. (tractor wheels).

vII. Stafl.

Mr. C. Frith, as voluttary student assistant, is coUecting data
on the commercial farming side, particularly retrating to the live-
stock. At both farms our herds of pigs ald flocks oI ewes are com-
pletely recorded, and as tle farms develop it is hoped to extend this
branch of the work and to study various management a.nd other
problems.

A constant stream of Danish students now come to our Iarms
for varying periods to study tield experimental methods and to gain
exprience oI English farming. In return we are hoping to send
members of our farm staff from time to time over to Derunark ; the
Iirst will, we hope, go out in the summer of 1931.

METEOROLOGICAL OBSERYATIONS

Meteorological observations have been systematically made at
Rothamsted for many years; these records arc being used in the
StaGtical Department in interpreting crop records. The Station
has co-operated in the Agricultural Meteorological Scheme since its
inauguration by the Ministry ol Agricultural in 1926, and possesses
all ttre equipment required of a CropWeather Station. The obser-
vations taken under this sclerne include :
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OBSERVATToNS raKEN ONCE D.urv : 0 a.m. G.M.T.
Tcmfaahoes-max!-* .rd minimum (screen), solar

maxrmum, grass murmum.
Rarr (inches) arl.d Sunshiae (hours and minutes by Campbell-

Stokes recorder) during the previous 24 hours.
OBSERVATToNS rAxxN TuRtcE DAILY: I a.m., 3 p.m., and

I p.m. G.M.T.
Temleratures-wet and dry bulb (screen), 4 inches and

8 inches under bare soil.
IYind.-4iection and force (continuously recording : record-

ing anemobiograph).
ITearrr-(Beaufort letters).
Visibility.

These, together with notes and observations of crop growth are
used in drawing up the weekly statement for ttre purpose of the
Crop Weather Report of the Midstry of Agdculture.

Additional data are collected utrder the following heads :

Renretlox.-A Callendar Radiation Recorder (on loan from
t}re Imperial College of Science) gives a continuous record of the
radiant energy received on two blackened platinum foils situated on
the roof ol the laboratory. The records are compared with those
for Soutfi Kensington, and are also used in plant physiological
studies in the Station.

Rarxnerr eNo DnerNecr.-The rain latling on one thousandth
of an acre is collected in the big gauge erected by Lawes in 1871.
Sarnples of the water are analysed fut order to ascertain its nutrient
value.

Three drain gauges, each of one thousandth of an acre, orighally
installed by Lawes in 1870, and Iitted with contiruous recorders in
1926, give the drainage through 20 inches, 40 inches and 60 inches
of urcropped and undisturbed soil. A small continuously recording
rain gauge is used in connection rith these.

On June l8th, 1930, 0.62 inches of rain fell in twelve minutes,
and a further 0.08 inches within the next half houi. Drainage at
20 inches ceased on Jurre 2lst, and at 60 inches on June 24ti ; in
both cases only 0.06 inches had percolated. trIore ihan 0.6 inches
had been needed, therefore, to make good the loss from evaporation
which had occurred during a fortnight oI fine weathei which
preceeded June l8th.

Eve ponerror.-The amount oI water that evaporates in 24
hours from a porous porcelain candle dipping into a bottle of water
G measured daily by the loss in weiglif. This measurement has
been fouad to give a good general indication of the " drying porver "
of the atmosphere during rainles periods which, beiig c-ontrolled
ty l-4, ,radiation, and humidity, is difficult to complete fiom
standard data.

SoIt Truprnerunr.-Soil temperature records are talien under
grass as well as bare soil. These are a coutinuation of experiments
which have been carried out for some years past and which have
for their object ttre determination of the best times for making
single temperature meilsurement for use in calculating averages.
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SCIENTIFIC PAPERS
Published f930

CROPS, PLANT GROWTH AND FERTILISER
INVESTIGATIONS

Statistical Mycological Fermentation and Chemical
Departments; and the Imperial Co ege Staff)Departments ; the Imperial College Staff

D I. WTSHART. " A LlelhoaLI ethod. of E stimolittg
)I. F. E. ALLAN exn J. Wrsrurr.

thc Yidd oJ a Misiing Pht in Fiell Ex beinAal Worh."
Joumal oI Agricultural Science, 1930. \Iol. XX, pp.
399406.

In cases where a yield or other va.lue from one plot of a field
experiment is missing, a method has been developed for furnishing
an estimate of the missing figure, based on all the other values. The
calculation is given for experiments of the Randomised Block and
Latin fuuare arrangements.

II. R. A. FrsrER AND J. Wrsu,rnr. " The Arangemetl of
Field Expeinerts and the Stq.tistical Redwtiin of tie
Resrls, i930." Imperial Bureau of Soil Sciaice--
Technical Comrnunication No. 10, H.M. Stationery
Oftce.

This memorandum aims at explaiaine ttre princioles underlvinE
tbe field experimental technique rdcenUyif.uoriat.d ii n"tf-"r*t"A]
,ld qyes. witl appropriate illustrations from actual experiuents,
the full arithmetical working involved in the statistical reduction oi
t.he data. The memorandur stresses two points of importance:
(l) the desirability of uniformity of procedura, and (2) the necessitv
for a field tech.nique which shall minimize experimenial errors, ani
al t-he. sa1ne time- provide for an estimate of these errors by valid
statistical methods.

III. J. wlsuenr eND W. A. IllecxrNzrr (T],RRILL). ,, Srdirs
in Crop Vaiariot VII. The lnfluznce of Rainfall ort
tho yielil ol Ba e! at Rolhamsted." Jori"nal of Asri-
cultural Science, 1930. Vol. XX, pp. 4l?439.

-- The -mgt!o! elaborated bV n. 6. Fisher in his study of the
effect of rainfall on wheat is here applied to tle bar.[ev crod io Hoo"
Field, and curyes are published 

-showing for thirieen 'plots tbe
benefit or -lo1s to the final leld in bushels per acre d-ue to anbenefit or loss to the final vield
additional inch of rain over tie aradditional inch of rain over the average at anv given period of the
year. The main effects noted are these: (i1-Exceis of ra.in is
beneficial to the barley crop for a short period in summer and, in
the. case of certain- plots, over the auturnn and wiater period. (2)
Rainfall over the six months when the barley is not in t6e ground is

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-1-63 pp 76

73

iust as important as rainfall in spring and summer, and the time
at which the rain falls in vinter is important. (3) The curves for
2-O and 2-A are essentially different in character ftom those of the
ottrer plots, and point to the important effect of excess o{ winter
rain il reducing the yield of the plots having phosphate but no
dkali sdts (d.a., no potash, soda or magaesia). (4) Excess of rain
at time oI sowing is harmful il all cases. (5) The curves of the
" O " series (without nitrogen) iue much flatter than those of the
" A " series, which have a nitrogenous dressing in addition. (6)
The indication of summer benefit is not inconsistent with the con-
clusions of Hooker that a cool summer is desirable Ior barley. (7)
The farmyard manure plot 7-2 bears certain resemblances to the
curve for the corresponding plot 2b on Broadbalk.

IV. R. J. Kereuxen. " Studies in Cro! Variation VIII.
An Alflieotion oJ the Resistarae Formula to Potato
Data." lorrn of Agricultunl Science, 1930. Vol.
XX, pp. aa0-all.

In this paper a Iurther test is made of the validity of the Resis-
tance Fomrula srygested by Maskell to formulate the yield-
nutrient relation in a crop. The material investigated consists of
the results of the Rothamsted Potato €xperiment of 1929, desigtled
to give information as to the effect on yield of applying nitrogenous,
potassic and phosphatic fertilisers in various quartities. The
experiment confirms the conclusions of Balrnukand's paper as to
the possibility of fitting the Resistance Formula to experimental
data. The nitrogen constants are of the same magnitude as before,
but tle corresponding constants for potasb carmot yet be regarded
as well determined.

V. J. WrssARr. " On the Secular Varialion ol Rainfql.l a,
Rotharnsted .'' Memoirs of the Royal Meteorological
Society, 1930. Yol. III, No. 27, W. 127-137.

A detailed study of the rainfall at Rothamsted over the 76
harvest years, 18&1929, has revealed the fact that not only have
there been sensible changes in the average yearly rahfall of a
similar character to those observed at other stations in England
and Wales, but the distribution of raia{all throughout the year has
changed. The maximum in auturnn (and equally the minimum in
spring) occurs significantly later today tlan was the case 76 years
ago, but there is some siga that this movement is norv reversing
its dtection, as appeared to have happened towards the end o{ the
eighteenth and again in the midclle of the nineteenth centuries, as
judged from early records at a number of other stations.

VI. S. H. JENnNS. " The Detaminatiott of Cellulose itt
Straws." Biochemical Joumal, 1930. Vol. XXIV,
t42S-t432.

Cellulose in straws may be readily determined by treating the
straw witl hot dilute alkali and rnineral acid, and then witl cold
allaling fuypochlerite solution. The new method girrs results
which are practically idential with those obtained by t}le Cross and
Bevan procedure. The advantages of tle hypocblorite method are
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that 12 to 16 deterrninations per day can be carried out bv one
worker, and large scale preparations of the ceLlulose in strawi may
be made without inconvenience-

VII. A. G. NoRuAN. " The Biological Deconposition of
Plant Mataials. I. Tht N atuie and Oaaility of tlie
Fu{waldehyd.e-yielditg Subdatces bt -Sbau.r'Bio-
chemical Joumal, 1929. Vol. XXIII, pp. tA5B-1366.

A method is given for determining the content of hemicelluloses
irt a plant tissue. Figures quoted for " pentosan " obtained bv
use of the Krober factor are ulreliable be&use of tbe hexose ani
uronic acid groups in the hemicelluloses, and the furfuraldehvde-
yielding groups intimately associated with the cellulose. If afow-
ance be made for these and for the pectin present, a valid figure mav
be obtained for the pentose units of th1 hemicelluloses." A nre-
paration is then made of the hemicellulose of arv tissue and its
pentose content determined, thus giving a factor f6r that material.

The nature of the hemicelluloses of oat and rve straws is
described and the {ufuraldehyde-yielding substance associated *ith
the cellulose in each case, shown to be xvlan.

\:iII. A. G. Nonrrex. " The Biolopical Decombositiot of
Plant Matetials. lI. The Role-of lhz Furiuraldehydi-
lielding Substances bt lhe Deccm f ositiott 'of Straits-"
Biochcmicat Journal, 1929. \'ol. xXIII, 156?_t984.

The course of the decomposition of straus is followed bv freouent
analyscs. The most prominent feature is the rapid loss oi cellu.lose,
ac.ounting for the major part of the lost organic matter. There is
a marked early loss of hcmicelluloses, which is bv no means com-
plete, as certain groups are biologically less avail-able. Subiect to
structural and physical variations, it is agreed that the decom_
position of mature plant materials in the presence of assimilable
nitrogen depends on the balalce between cell-ulose and the available
hemicelluloses on the one hand, and the resistant materials. chieflv
lignin. c,n the other. No evidence exists for stating that the hemi
celluloses are of pre-eminent importance as satiilactorv decom-
positions have been observed in the case of stra\ s extraited to be
practically hemicellulose-f ree.

IX. A. G. NoRuAN. " The Biological Deconbositiot of pl4nt
Materials. Part III. physiological lSndies ih some
Cellulose-Decomfosing Fuigi." - Annals of Apolied
Biology, 1930. Vol. XVII, pp. E75-6I3.

Certain Iungi were isolated which, thoush activelv attackine
cellulose in- strar.r's_, make only a meagre gro"oth or, ""luf*" .g;;
plates. Al1 had their optimum temperatrire above that usual ior
fungal growth; three, indeed, could develop at 50.C. The ther-
mogenic poEer oI the orgadsms i.udividuallli was tested on sterile
straw. A considerable and rapid rise in tempelature was observed
rn most cases, and some rise in all. The hiehest temDerature attahed
was- 49'C due to'frichoderma sr. The -period of maximurn heat
productlon was shown to correspond closelv with that of raoid
loss oI hemicelluloses. Cellulose decompositi6n does not aooeai to
result in the production of much heat-. Certain combindtions of
orga-nisms were tested and the theoretical differences between com-
petitive and co-operative association defined.
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x. A. G. Nonuen ,rxo 
".'lu. 

*oor.. " studies o* Peitin.
Pad IV. The Oridaliol oJ Peelin $t Fcnlor's Reage*t
and ils Beating on thz Genesis oJ lk Hem;ceUuloscs."
Biochemical Journal, 1930. Vol. XXIV, pp. 4024O9.

Pectin readily undergoes oxidation by Fenton's reagent at
30'C, yielding products giviag on hydrolysis, galactose and galact-
uronic acid. These are probably polymers containing mainly
galactose-monogalacturonic acid and galactose-digalacturonic acid.
The products resemble in appearance and general properties ttre
structural hemicelluloses, and some support is lent to the view that
the hemicelluloses may be formed in nature by the protracted mild
oxidation of p€ctin.

XI. A. G. Nonuex exo J. T. Merrrx. " Studies on Pectir.
Part Y. The Hydtolysis of Pedin." Biochemical
Joumal, 1930. Vol. XXIV, pp. 64S6@.

Hy&olyses of pectin were carried out with hot dilute alkali
and acid, and the rate of hydro\sis follou'ed by aaalyses. The
pectin ring seems peculiarly susceptible to the former and is very
rapidly destroyed. C4rtain dienolic Iission products of sugaxs are
{ormed. and render the determination of the uronic acid content
unreliable. In the couse of mild acid h1'drolysis there is firstly a
production of pentose by simple decarboxylation oI the uronic
groups. Later, degradation products probably of a Iura"n type are
formed.

No conclusions as to the arrangement of the units in the pectin
molecule, or as to the type of linkage involved can be drawa from
hydrolytic studies owing to the production of degradation com-
pouads interfering with anall ses.

XII. L. R. BISHop. " The Prcteins of Barley during De-
relopment and Storage and, in lhe Metwe Grain." loturrral
of the Institute of Brewing, 1930. Vol. XXXVI, pp.
33&349.

The proteins oI all varieties of barley behave in a similar regular
marurer. For each variety studied, the proteins all increase regu-
larly with the total nitrogen content. The rates of increase of the
different proteins differ-calculated as a percentate on total nitrogen
the perceutate of hordein nitrogen increases regularly with in-
creasing total nitrogen content, the percentage oI salt-solubfe
nitrogen decreases correspondingly while the p€rcentage of Slutelin
nitrogen remains constant. The actual quantities of salt-soluble
nitrogen arrd glutelin nitrogen for any given total nitrogen contetrt
diffei between different varieties which consequently are charac-
terised by them. This applies only to mature grain. In immature
gra.in the salt-soluble nitrogen is high and the glutelin nitrogen low,
i condition which has also been found to occur ilr par0y developed
grain.- The formation of the separate proteins has been followed in
barley grain as it develops on the plant, ard it is concluded that
develbphent of the proteirs in the barley grain is essentially a
synthesis of the simple compounds which enter it uP to a definite
e(uilibrium point controlled only by the total nitrogen content
and the variety.
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XIII. L. R. BrsHop. " The Nihogen Content and ' Quolity,
gf Prylq." Joumal of the Institute of Breqrine, 1950.
Vol. XXXVI, pp. 352-364.

An attempt has been made to summarise the factoE and proD-
erties which are of va.lue i, g*ding anticipations of the brdwhig
qudity of the barley in each Sason -and distiict.

Soil and season are the most important factors goveming vield
and quality. Variety and artificial nitrogenous maiures haid lesseffT! I! is-suggested that the most important aslxct of soil com-
po_sition is tbe absence or presence oI olganic nitiogenous matter
which is regarded as resufting in nitdfi;ation in s"ummer which
supplies nitrogen late in the plant's life $"ith resultant high nitrogen
8ratn.

These considerations and previously published statistical work
on weather effects could be 

-used 
to 

-niide 
anticipations of vield

and quality of harvest in aDy district ai'd season.

. 
After harvest i-udtrnent of yield and quality cam be assisted by

t ho*.lgdg" of the nitrogen iontent and th-ousand com weight
from which can be predicted the amount oI ,,extract,, on m-alt
acid " permanently soluble " nitrogen in the wort.

XIV. L. R. BrsHop. " The Prediction of Etbact.,' loma!
of the Institute of Brewing, IggO.' yol. XXXVI, pp.
42t-434.

. By a statistical study it is established beyond doubt that there
is an hverse relation beiween the nitrogen content of barlev of one
variety and the extract yield of the resilting malt. An inirease of
extract with increase of grain size is demonstrated almost as
conclusively.

The use of this relation is in assisting the valuation of barley,
and in the control of malting operationsl for which it is accuraie
eDough to be of considerable value in practice.

XV. E. M. CRowrmR. " Note on tlw phosphori.c Acid of
Barky Grain." Joumal of tle Instituie of Brewins
1930. Vol. XXXVI, pp. Ba9-36t.

Determinations of phosphoric acid in barley srain from exDeri-
mental plots conducted ir connection with the Inititute of BrewinP
Researd Scheme, showed that tte iotJ raree ;l;;;. il;;G?
narow (0.74.19 l.l8 per c€nt P"O" in dry riatter) and not closely
connected with ottrei atralytical ,iata from the'samples. Therbwll evidence that it was sligbtly increased by phospbatic and
slightly decreased by nitrogenoius ;anuring.

XVI. A. W. GR.EENETLL. " The Aaailab,ility of phosbhatio
Fediliser as show by an Examinaiiorr'of th; Soil.
Solutiot anl Pla l G/:outh." Journal of A'ericultual
Science, 1930. Vol. XX, pp. 55-9-522.

The rate of growth of barley a.nd chaages in the phosphate
concentration of the soil solution were follow-ed in oots iontiininp
an acid soil limed at t\f,o rates and comparing sla€, 

":rp".ph;:ph"t":aod no phosphate treatment. Limirk in;ea;d tire 'phos'phate
concen-tration. The eflects of phosphatiic fertilisers were iom6what
variable; on lightly limed soil thiy reduced the phosphate con-
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centration. There was no correlation between crop growth and
phosphate concentration. It is suggested thaf barley .."
take up phosphoric acid diectly from tbe solid particles of soil or
fertiliser.

XVII. J. Cer,owrr,r... " A Note on the Dichototnous Brarchittg
oI lhe Main Sle of lha Tomato (Llcopasium csoular
/rrz)." Annals oI Botany, 1930. Vol. XLIV, pp.
495-498.

Occasionally in the experimental material it nas noticed ttrat
plants appeared having dichotomously branched stems. One of
these is described in this note. It is shown that tle arrargement oI
the leaves indicates that the bifurcation is of the main stem and
not axillary in origin. The stelar tissue divides exactly into two-
one half going to each of the limits of the fork.

STATISTICAI METHODS AND RESULTS

(Statistical Departments)
(a) General

XVIII. F. E. Auex. " The General Form oJ the Oihogonal
Polynomials for Simlle Se/ies, uith Prools oJ theh Simlk
Pfo?erlies." Proceedings of the Royal Society of
Edinburgb, 1930. Vol. L, pp.31G320.

In " Statistical Methods for Research Workers." R. A. Fisher
has given a numerical mettrod of polynomial fitting by means of
orthogonal functions, developed from their terminal dilferences.
It is shown here that tie use of terminal differences mav be made
to supply dtect and simple proofs of the algebraic prirpedies of
these polynomials, and a general formula for them.

XIX. F. E. ALLAN. " A Pnce ik Table of the Relaliorl
behseen the Ttuz and the Obsemcd Conelrition Coefrcient
lrom a Sampk of Fout." Proceedings of the Car6ridse
Philosophical Society, 1930. Vol. XXVI, pp. 68&51-2.

Jn ihis paper a table is fumished, for samples of four, of tle
95 per cent values of the translormed correlation, z, for different
vahres oI the correlation ( iu the populatioa sampled. The table
is based on the distribution of the correlation coeftcient given by
R. A. Fisher in 1915.

XX. R. A. FrsFER. " Moments ond Ptod*cl Mona s of
Satnpling Disbibutions." Proceedings of ttre Loudoi
Mr.thematical Society, 1929. VoL XXX, Series 2, pp.
199-238.

Much previous work has been expended in studying the distri-
butions of various s5rmmetric functions of the sample values of a
vadate having a known diskibutiotr, and it has 6een recogr:ised
that tie moment functions of such statistics must be expressible in
terrns of the moment functions of the distribution sampled.

OnIy a few such expressions had, however, been o6tained with
exactitude, and the great complexity of these gave litde promise
of a solution of the general problem. It is here shown thai, when
the Pearsonian moments are replaced by more suitable statistics,
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the expressions are greatly simplified and may be obtained by a
direct algebraic method. Further ttreir general Iorm may be de-
rived in terms of combinatorial a:ra.lysis by the use oI twc.vay
partitions, and certain pattern formulae which are the same alike
for uni-variate and multi-variate problems. Rules are given, with
a general demonstration, by which any particular term of any of
these lormulae may be obtained independently. The paper contains
a table of the pattem formulae of most frequent occurrence, and a
table of all the uni-variate formulae required up to the l0th de6ree,
together with a lew others of special importance. From these all
the corresponding muitivariate formulae may readily be derived.

XXI. R. A. FrsEER. " Tha Siew oJ Erutosttunes-" 'fhe
Mathematical Gazette, 1929. Vol. XIV, pp. 564-566.

The note suggests that the celebrated sieve of Eratosthenes has
been misunderstood through lack of recognition of the fact that its
author probably had in mind not a metlod of testing whether any
particular number is a prime, but a labour-saving device for finding
all the primes in a given range oI natural aumbers.

It is pointed out that a very simple dia€rammatic method of
doing this has in fact much the appeariurce of a wicker sieve, and
it is suggested that the sieve comected with Eratosthenes' name
was in fact a wall diagram of this sort.

XXII. R. A. FrsHER. " Iuwse Prcbability." Proceedings of
the Cambridge Philosophical Society, 1930. Yol. XXVI,
pp.528-535.

That tle principle of inverse probability includes an arbitrary
and unsatisfactory element has been recognised bl. many wdters ;
but their criticism has failed to settle the controversy, since they
have supplied no alternative account in mathematical'terms of th-e
process of learning by experience.

This paper briefly summarises the author's view that confusion
has arisen through assuming that mathematical probability is ttre
only measure of rational belief, and is applicable to all kinds of
uncertain knowledge. It is suggested that from knowledge of a
population we can express oru inComplete knowledge of a sample in
terms oI probability, whereas knowing a sample we must express
our incomplete knowledge of the population in terms of a different
mathematical quantity, termed lihelihood, which does not obey the
laws of probability.

There are, however, certain cases in which statements in terms
qf probability can be made with respect to unhown populations.
These are the typical statements o{ tests of significanie, and the
Iogical distinction between these and the statements of inverse
probability, to which they bear a superficial resemblance, is
examined-

XXIII. J. O. InwrN. " On thc Frequency Disttibution of lhe
Means of Samplzs lrom Po lulations ol Certain of Peariot's
Tyies." Metron, 1930. Vol. VIII, pp. l-5d.'

_ In a previous paper the author has given a general solution for
t}le frequency distribution of the means of samples of any size,
qrly-" "! random from any population whatever, expressed as a
definite integral. The present paper applies this solution to the
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particular cases of Pearsonian Type I and Ty'pe VII curves for
integral values of the exponents I Md q, which enter into the
equation of the Tlpe I curve, and of the exponent z which enters
itrto the equation of the Type VII curve.

The cases I : 1, 2, 3, 4, q : 1, 2, 3, 4 are discussed in detail for
samples of size 2, 3 and 4 from Type I populations, as are the cas€s
ttt : 2,3,4 from samples of size 2, 3 and 4 from Type VII popula-
tions. For the Ty'pe VII populations the cases m : I for any siz,e
of sample, ar.d m :5, 6, 7, 8 for samples of 2 bave also been con-
sidered in detail-

XXIV. H. G. SeNorns. " A Note ot lhe Value of Uniftrmitt
Trials lor Subsequent Ex,pelimaflJs." 3oumit of igricui-
tural Science, 1930- Yol. XX, pp.63-73.

The question attacked is whether soil r.ariations are sufrciently
constant from year to year to give usefirl corrections to the yields
of experimental plots from their yields under previous uniformity
trials, and the data investigated were ttre published results of urri-
formity trials carried out on two fields at Aarslev (Denmark) be-
tween 1906 and l9ll. In one case the plots did tend to keep con-
stant in their relative yielcls, and the precision of an experiment
would be increased by aearly 150 per cent, iI t}le regression on the
mean yield in the three previous years were used; with the other
field, however, the plots showed no constancy in yield (when the
variation due to strips $'as taken out as in modern experimental
metlods), and consequently previous unilormity trials could give
no assistance.

XXV. J. Wrsserr. " Thc Deiaalion oJ Certain High Oder
Sampling Product Mome s trom a Normal Pol ation."
Biometrika, 1930. Vol. XXII, pp.224-238.

In a recent paper on the derivation of moments and product
moments oI sampling distributions, R. A. Fisher dealt among other
things witi measures of departure from normality, and gave approd-
mate expressions for the semi-invariants of these statistics. If a
higher degree of approximation is desired, further high order product
moments are required, and these are deduced in this paper, while
certain simple relations existing between the formulae, which will
be demonstrated elsewhere, are stated, for sampling from a normal
population, thus enabling the high order results to be derived lrom
simple expressions already linown.

(6) Genetics

XXVI. R. A. FISmR. " Tht Evoluliotr ol Dominance ; Rebly
to Professot Saoall Wighl." The Americarr Naturalist,
1929. Vol. LXIU, pp. 553-556.

The calculations which led Professor Sewall Wright to consider
that the selective intensities available for the modification of domi-
nance, are insuftcient to have brought about great results are, in
a diflerent notation, identical with those that originally led the
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siight matlematical error
bas, however, led Professor \\tight in the special case chosen for
examination, to the conclusion that the selective intensity starting
from a low value decreases continuously, whereas in reality, it
increases in that case without limit. The conclusion that mutations
have had time to become in many cases completely recessive can
only be rejected by assuming that small selective intensities do not
bring about effects proportional to their magnitude. Although it
is inevitably impossible to demonstrate extremely slow processes
experimentally, yet there are general reasons for concluding that
there is no such restriction upon such small selective intensities as
Professor Wright is obliged to postulate.

XXVII. R. A. FISHER. " The Eoolulion of Doninarce i*
Cerlnin Polymorphic Species." The American Naturalist,
1930. Vol. LXIV, pp. 385-406.

Pollnnorphism in wild populations must usually imply a balance
oI selective agencies, of which the simpiest t5.pe is a selective advan-
tage of the heterozygote over both homozygotes. Such a condition
should not be couJused with the maintenance of a rare mutant
type against counter-selection by meaas of repeated mutations.
While such mutations should, on the theory of the selective modi-
fication of dominance, tend to become recessive, heterozygotes in
pol).morphic species will tend to resemble in extemal appearance
n'hichever homozygote it is most advantageous to resemble. The
selective balance must then be maintained by some constitutional
disadvantage of the homozygous doEinant.

Nabours' experiments with the grouse locost A$otuffia do, ia
fact, show such a deficiency oI homozygous dominants as is required
by tlis thoery. The average amount of the deliciency is about 7
per cent. In six hdividual cases the deficiency is statistically
significant, and six more sho\r a non-significant deficiency, against
two showing a non-significant excess.

The incidence of dominance and linkage in the fish Icbrsras
rcticul.atus strontly su8gests that the colour tenes found by Winge
are advantateous in the male, but disadvantageous in the female.

The association of tlle tbree.peculiarities of polymorphism, close
linkage and ttre universaf recessive t5rp of dominance is found in
molluscs, arthropo& and vertebrates- It is tentatively suggested
that, at least in the grouse locusts and the snails, the primary cause
of the two other phenomena may be found irr tle closeness of linkage
within or between chromosomes. This condition presents an
obstacle to normal evolutionary development by gene substitution,
and so makes it possible for abnormalities such as duplications to
possess occasional advantaSes, so setting up the stabfity if the
tene-ratio necessary lor poll'rnorphism; if the advantage lies in
the external appearirnce, the poly'rnorphism ri/ill be manifest, and
the variant form will tend to become dominant.

XXVIII. R. A. FrsEER. " Note on a Ti-Col,out (Mosaic\
Mouse." Jorrtal of Genetics, 1930. Vol. XXIII, pp.
77-8t.

The occurrence is reported of a female mouse showing both
black and chocolate markings. Only one such case has occurred
out of about 1,500 blacks heterozygous for chocolate, bred in the
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same colony. Mating with a chocolate son gave A0 chocolates, 16
blacks and no tri-colours. The case resembles"that of a male eui;ea-
pig reported by Wright and Eaton, which also sho*s a def"iciencv
of heterozygous offspring. The most probable explanation of botL
cases is that we have a mosaic, both sohaticallv and in the serminal
tissue, originating in non-disjunc-tion. Some ipparently .ialogou"
cases rn mrce and rabbits poult, however, to a different interpreta-
tion for these crses

XXIX. R. A. FrsHER. " The Distributiott of Gene Ratios for
Rarc Mutations." Proceedings of the Roval Society' of
Edinburgh, t930. Vol. L, pi. 2O+2m.

The discussion of ttre distribution of the gene ratio of the author,s
paper of 1922 is amended bv the use of a-more exact lorm of the
diffcrential equation to be satisfied. A method of functional eoua-
tions is developed for dealing with the termini, and is sbou,n'to
lead to the same solutions as ihe amended differential eouations. in
the central portion of the range, for which tbe latter ard vdid, iad
further- to give the terminal distribution of rare allelomorphs. The
method requires the investigation of a continuous lunctiou r,, of
argumeDt i, satisfving the recurrence formula

uo+l:e eo4
From- the_ as)'mptotic form of this Iurction its expansion in the
neighbourhood of z:o is derived, giving the freqirencies of the
required distributions.

Exceedinglv minute values for the selective advantaqe or dis-
advantage make a treat difference to (i) the chance of iuccess of
a mutation, and (ii) the contribution of such mutations to the
speci{ic variance. The order oI magnitude to be considered is the
iaverse of the population of the speciel. The neutral zone of selective
advantate in the neighbourhood of zero is thus so narrow that
chauges in the envLonment, and in the genetic constitution of
species, must cause this zone to be crossed-and perhaps recrossed
relativeh' rapidly in the course of evolutionary chairge, so that ma.nv
possible gene substitutions may have a fluctujting history <if
advance and regression before thi final balance of sele"ctive ad'van-
tage is determined.

XXX. J. B. HurcslnsoN. " The A fflication of the, Methad
oJ Maximum Lihzlihood' to thi bstimatioti of Lithwe.',
Genetics, 1929. Vol. XIV, pp.5l$53?.

The " Method of Maximum Likelihood," developed by Dr-
R. A. Fisher, is applied to the problem of estimatini linuse in
cases involving complementary and duplicate factors.

Variances are calculated for existin! formulae, and their emci-
encies are determined to show that the " Metlod of Maximum
Likelihood" is in all cases superior to any other method of estimation.

The a.mount of information supplied per plant by Maximum
!ik"]i!,."d formulae for Fo's and backcrossds, aid by ot-her formulae
for F,'s is calculated and compared nith the amou;t of information
supplied per plant by a simple-that is, completelv classified-
backcross. From figures 2, 9-and 4 of this paper it is oossible to
estimate the size of lamily necessary to give iny reguired degree oI
irccuracy.
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THE SOIL

(Chemical and Physical Departments )

(c) General

XXXI. E. M. Cnowrnrn. " The Relationship of Climatic
ard Geological Foctn/s to the Cotttposition of Soil Cla1,
and the Distribuliott of Soil Tfics." Proceediags oI the
Royal Society (B), 1930. Vol. CVII, pp. l-30.

An attempt has been made to selErate the effects on soil forma-
tion oI quantitative climatic factors (mean annual rainJall and
temp€ratue) and a qualitative geological grouping by the examin-
ation of American data for the composition of coiloidal clay, using
a statistical method which is capable of application to otlier geo-
graphical and ecological problems. Earliei contradictory state-
ments on the relation of temperature to the composition of the clay
fraction are shopn to depend on a failure to recognise the positive
correlntion of rainfall and tempe.ature over the greater part of
U.S.A. The ratio oI silica to alumina in the clay iraction is now
shown to be correlated negatively with rainfall and positivety witlr
temperature, and the relative eflects are such that foi similar pa.rent
materials constant SiO,/Al*O* ratios are found when an increase of
mean annual temperature of l'C is accompanied by an increase of
4 cms in annual rainfall. lt is suggested that tbis factor provides a
rough measure of the ioint action of ra.infall and temperature on
drainage and leaching in soils. The relative effects on clay of rainlall
and temperature on clay composition are dosely parallel to their
effects o-n the arnount of drainage in Rotharnsted lysimeter experi-
ment!, if the_-mean montl y values of the latter'be regarded as
samples of diJferent climates.

If the average rainfali and temperature factors are used to
calculate the contribution of soil clay in the representative and
essentially immature American soils studied bt Robinson and
Holmes, increasingly siliceous clays are obtained as the Darent
material changes through the series: hard rocks, alluvium- from
hard rocks, limestone, marine deposits, glacial and loessial deposits,
alluvium from loess. This is roughly according to the amoirnt of
reworking in water. Highly siliceous clays may be produced either
in arid dimates or from iepeatedly reworked maierial i" trumla
ones.

A statistical attempt has been made to deduce the relative
importance of rainfall and temperature irt soil {ormation from the
distribution of established soi-l types in U.S.A. Amone Marbut,s
Pedocals rainfall is the more i-po.t*t factor but imone his
Pedalfers temperature is more closely correlated with the disihbu-
tion oI soils.

The iron-aluminium ratio of the colloidal clay changes in char-
acteristic manner through the soil profile and ii appeirs that its
fuller examination may provide a more definite criferion for dis-
tinguishirg b€tween tlrp€s cf leached soils.
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(D) Mechanical Analysis
XXXII- B. A. KEEII AND R. K. Scuorrrro. " Formatiot o(

Sheamqs it Sedimcnlaliol." Nature, 1g30. Voi.
CXXVI, pp. 93-9a.

A discussion is given of the svstem proposed bv C. E. Marshdl
for mechanical analysis of clays riith tfre alt of a high-speed centri-
fuge. The method- consists &sentially in pouring "a tdin layer of
aqueous clay suspension on the top of a sugar solution.- The
streartrers which form when this system is left under tle influence
of gravity, are attributed to the formation of a clay laden layer of
sugar solution irnmediately below tbe aqueous lavir. This laver-
having a greater density ihan the solutibn below-, breaks up 

-and

streams downwards. The authors inquire whether this phenomenon
may not render invalid Marshall's calculation, in whi;h it is sup-
posed that the particles s€diment individually tbrough the sugar
solution.

(c) Physical Properties
XXXIII. B. A. KEEN " ' Sin.gh Value ' Soil Ploielties. A

Study of thc Sigtificaace ol Ceiafu So;l Con;t4nts. lV -
A Furtlwr Nole ot the Techttiquc oJ tfu ' Bot' Erbai-
ment." Jolurr,al ol Agricultural Science, lg30. Vol. XX,
414416.

Experiments on the effect of impacts on the amouut of precipi-
tated silica that can be packed into a Keen-Raczkowski box, luegest
that, like the weight per unit volune, the " swelling " is a funi[ion
of the degree of pa.cking to which the material is iubiected during
the filling of the box. Further, the fact tbat such inert material as
precipitated silica can show a " swelling " when saturated with
moisture, raises the question as to how far imbibitioual rnoisture is
concerned in the volume expansion of soil.

XXXIV. W. B. HdliES. " Studies irt th.c Phvsical Probcrties
oJ Sqil, V . Thc Hltstetesis EJlut it Ca{illa4t Prc$erlics,
atd the Mod* of Mtisture Dishibution assiiatcd, therc-uilh." Jownal of Agricultural Science, 1930. Vol.
XX, pp. 97-116.

A further study is made of water distribution in an ideal soil br.
mear:s of carefully piled bronze baus and parafin oil. A distinctioir
is drawn between the conditions of rising and falling " moisture."
For falling moisture the pressure deficiency, Ior which the meniscus
caD retreat into the intemal cellular structure, is in the neighbour-
hood of 12 T/r, while for rising moistue the liquid can retum whilst
still under a pressure deficiency of 6.9 T/r. An examination of
water equilibrium in " glistening dew," forms a link with the be-
haviour of soil, and the investigation illustrates the importance of
hvsteresis in capillary properties of soiJ.

XXXV. R. K. Scnorrrro AND G. W. Scorr Brern. " Tia
Influeaae of tha Prorirnit! oJ a Solid Wall on the Consis-
tuncy of Viscous anl Pl,astic Materials." Journal of
Physical Chemistry, 1930. Vol. XXXIV, pp. 248-262.

If, in considering ttre flow of a plastic material through a n:uro.w
tube, it be assumed tlat the velocity gradient at any point depends
only on the stress at that point, it necessarily followi ihat the hean
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velocity for a given stress at the wall of the tube should be direcfly
proportional to the radius of the tube. Although thict soil pastes
conform closely to this requirement, thinner pastes, whetler they
show rigidity or not, give marked discrepancies- These discrel>
ancies calr be accounted for by assuming that in the immediate
proxirnity of the wall a modification of the plastic properties occurs,
which imparts an additional velocity to the bulk of the material.
By first subtracting this velocity a viscosity constart is obtained,
independent of the dimensions of the tube.

XXXVI. G. W. Scorr Brern. " A Fu her Sludy oJ ttu
IrJluerce oJ the Proximity of a Solid. Wall on lhe Consis-
tency of Viscous and Plastic Materials." Journal of
Physical Chemistry, 1930. Vol. XXXIV, pp. 1606-1508.

In a previous paper (R. K. Schofield and G. W. Scott Blair) it
had been shown that in order to account for the flow properties of
clay pastes, au anomalous regioD must be postulated in the neigh-
bourhood of the wall of the tube ttrrough which the paste is caused
to stream. It was assumed that this layer was relatively thin, and
a single correction is made for its effect in the modified Poiseuille
Iormula. used. In this paper the modified la1,er G accorded a
separa.te term in the integration, assuming for it consistency con-
stants differing from those of the bulk of the material. The earlier
" correction " term is then expressible irr terms only of these con-
sistency constants (modified and normal) ; of the thickness oI the
modified layer; and of the radius of the tube.

(d) Soil Cultivation
XXXVII. B. A. Krrx AND rHE SrAFF oF rHE SoIL Pxysrcs

DEIARTMENT. " Studies in Soil Cultilqtion. V. Rotaty
C lth.)otion." Journal .of A6:-icultural Science, 1930-
Vol. XX, pp. 364389.

Experimeuts in rotary cultivation extending over four years
(192ef929) yielded the results that with spring-sown crops-
swedes and barley-rotary cultivation gives earlier and better
germination and better early growth. In every experiment, how-
ever, the final yield has either been no b€tter or else significantly
below that obtained lor the plots cultivated in the usual way.
Metmrological factors exercise a predominating influence-the
implement used being only secondary. Rotar_v cultivation appears
to be most ef{ective on an unkindly soil. Sieving measurements
show that it does not produce an appreciably finer tilth ttran the
usual imple ments, but leaves the soil initially in a much looser
condition.

(e) Physical Chemistry
XXXVIII. E. M. Cnowrrrrn 

^ND 
S. G. HErNrzE.

" Reborl of the Sqil Reaclioa Committce of lh. Inte/na]
tiolal SocieA of Soil Scietce. I. Resalf,s oJ Conlaralite
Iwesligatiotts on tlu Qahthyfuone Melhod. II. Cq-
dusions and Recommend,atiotts," SoiI Research, 1930.
Yol. II, pp. 2&139, l4l-152.

This is the report of a Committee set up at Budapest in 1929
as a result of criticism of the standard quinhydrone method for soil re-
action measurements made by S. G. Heintze and E. M- Crowther (Paper
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XVIII, Report, f929, p. 58) and others. Cornparative determina-
tions in seven laboratories confirmed the conclusions that in many
common soils the quinhydrone method may give quite eroneous
results, It was recommended that a raPid preliminary test of tbe
suitability of the soil for the quinhydrone technique should precede
all precise measurements. In a special section of Part I, E. M.
Crowther and S. G. Heintze bring forward additiond evidence that
the errors are due to the reduction of manganese dioxide to an
alkaline product.

(/) Soil Orgaric Matter

XXXIX. H. J. PAGE. " Studies on the Cafion aad Nibogen
Cycles in th. Soil. I. Idrod.ucta/y." Journal of Agri-
cultura.l Science, 1930. Vol. XX, pP.455459.

The term " humic matter " is defined as the dark coloured, high
molecular, colloidal organic matter which is a characteristic consti-
tuent of the soil, and " non-humic matter " iacludes colourless
chiefly soluble organic substances and undecomposed plant residues.

XL. C. W. D. ARNoLD exn H. J. P^cE. " Sludies on the
Cafion ald Nittogen CycJes in thc Soil. II. The Exrac'
tion oJ tht Otgittic i{aazr o! lhe Soil uith Alktl;."
Joumal of Agricultural Science, 1930. Vol. XX, pp.
4il477.

Although the total organic carbon in the soils of various.plots
oI the daisical permanenl experiments at Rothamsted receiving,
respectively, orginic, artificid and no manures, varied betveen 0.81
an,i Z.et ier cent, and in the subsoils between 0. and l.O4 per
cent oI thi oven drJr samples, there was a marked similarity be-
tween the properties of thiir orgaric matter, especially in its F-
haviour on eitraction with cot-d and hot dilute caustic code.
Colorimetric examinations of the extmcts indicate that the organic
carbon of the surface sofu is more deeply coloured than that of tle
correspondiag subsoils, that the organic carbon is most deePly
colourid in extracts from surface soils receiving anaual dressings
of dung, and tlat that from subsoils of Plots receiving no rnanure is
least coloured.

XLI. H. M. S. Du Torr rxo H. -I. Pecr. " Studies or the

Cafiot and Nibogen Cyles ir the Soil. III. The For'
,natiotu oJ N aturai Hu;ic M atkr." JowIr,?l of Agricul-
tural Science, 1930. Vol. XX, pp. 478-488.

I)ecomoosition exoeriments in which soil extracts and nutrietrt
salts were;dded to piint materials such as wbeat straw, clover hay,
maize cobs and phe sawdust, and to purilied Preparations of Plant
constituents, including liSnin, cellulose, xylan, xylose, -Potato starch,
dextrose and Drotein ii ttre form of commercial blood fibrin, ildicate
that the fomiation of humic matter is more closely related to the
change in litnin content oI the original material than to.the change
in content oi any other SrouPs of Plant constituents estimated.
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(g) Analytical
XLII. R. G. WennrN exn A. J. PucH. " The Cobrimebic

Delaaninafion oJ Plmslhoric Acid ir Hyd.rochlotic Acid
atd Cituic Acid Extrack oJ Soils-" Jorimal of Agricul-
tural Science, 1930. Vol. XX, pp. 532-OaO.

The existing macromethods for the determination of phosphoric
acid il soils are r:nsuitable for large numbers of analvses as the
time and labour involved are excessi-ve, especially for suih empirical
determinations as " Available Phosphoric Acid," by meaas oI
citric acid. Further in certain cases these methods 

-are 
not free

from serious errors. These disadvantages have prevented extensive
work on.soil phosphorus and attention has therifore been given to
the -application of colorimentric methods so that analyses -may be
made rapidly.

Accurate colorimetric determination of phosphoric acid in soil
extracts demands not only tbe absence of Iarge amounts of silica
and organic matter, and a controled acidity-for development of
colour, but also the absence of ferric iron. To satisfu these con-
ditions a method was devised in which the organii matter, in-
cluding citric acid, was oxidised by sodium permanlanate in hvdro-
chloric acid solution. Silica was only rcmoved fiom solutioir for
soils that contained less thaa .02 per cent P,O" soluble in hydro-
chloric acid. Ferric iron was precipitated liith potassium ierro-
cyanide, and the excess which would redissolve thi iron ard cause
interference during colour developmeDt, was removed by ensuring
the presence of sufficient malrganese. Finallv, the aciditv was
adjusted by utilising the blue to purple colour ihange of the-preci-
pitated ferrocyanide instead of an added indicator-. Two cblori-
metric methods, Deniges and Fiske-Subbarow. were aDDlied to
solutions prepared in this rvay, and good agreement was'6btained
wifh the gravimetric method. ID this method lengthy operations
such as q*ntitative filtration, evaporation and i$itio; o:f organic
matter were eliminated or reduced to a minimum.

Corection to abow Pa?er. On p. 539, l. 5, should read: .. Rinse
into 3 I litre graduated flask containing 500 cc. of l0 N sulphuric
acid."

THE SOIL POPI'LATION AND ITS BEIIAVIOUR
(Bacteriological and General Microbiological Departments)

XLIIL H. G. TnonNrot. " The ldluetce of the Hosl plait
in lrd.ucing Parasitisn ir Luc*ne ard Clooa Noduhs."
Proceedings of the Royal Society (B), 1930. Vol. CVI,
pp. llGr22.

The formation of fresh nodules upon inoculated luceme seedlings
placed in the dark soon ceases, and there is a cessation oI cell divisio'n
throughout '!e roo]. The bacteria become parasitic upon t}Ie host
tissues. In old aodules on luceme and clover Dla.nts sr;wins ir the
light, the bacteria. behave similar.ty. Bacteria frori tte "orieinat
infection thread invade the nodule tissue, causing it to disinteeiate.
It is suggested that la.ck of carbohydra.te is the basal factor in-bot}
couditions. When the air supply to lucerne seedlilgs growing in
agar is limited, the nodules do not function normally but-, carbdhv-
drate supply not being the Iimiting factor, the holt tissue is nirt
then injured.
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XLIV. H. G. THoRNroN. " Tfu Eatly Dettdafme of lhe
Root Nodule ol Luteruc (Medicago sd&ta, L.)." Al.rals
of Botany, 1930. Vol. XLIY, pp. 385-392.

Bacteria infect the root hairs, the infection tkeads Passint into
the cortex without invading the central cylinder of the root. Cell
division is thereby induced. The infection threads, naked at tbeir
growing points, tend to swell into zoogleal masses. In tle older
portions of the thread, a sheath is formed round them continuous
with the wall of the host cell. The zoogled mass6 remaiD un-
sheathed and release bacteria into the host cytoplasm. Division
of the host cells ceases by the time the infection thread sheath is
formed. The host cells are apparently uninjured by the bacteria
save in old nodule tissue.

XLV. H. G. THoRNToN exo P. H. H. Gnev. " Tfu Fluelu-
ations of Bacterial Numberc anl Nitrate Contnt oJ Field
Solls." Proceedings of the Royal Society (B), 1930.
Vol. CVI, pp. 399-417.

Samples of field soil were taken at two hourly intervals.
Fluctuations in bacterial numbers greatly exceeding tle variation
in bacterial conteat of simultaneous samples, were found to occur
by day and by night. To reduce sampling errors, a plot of soil was
speciatll' prepared, and ir soil from this plot significant fluctuations
in bacterial numbers were louad, greatly exceeding the variation
between simultaneous samples- The maximum count usually
occurred about l0 a.m. No correlation betPeen the changes in
bacterial numbers oI soil moisture content was found; correlations
of bacteria-l numbers with rainfall soil temperature, and nitrate
content of soil, were doubtful. Results were examined statistically,
and the methods of statistical analysis are given in full in the paper.

XLVI. H. L. JENSEN. " Decomposition of Knalin by Soil
Mi.cro-organisms." Joumal of Agricultural Science,
1930. Vol. XX, pp. 390-398.

Keratin, prepared from hom meal, added to moist soil and
allo\red to decompose in the laboratory, was Iound to uudergo a
decomposition resirlting in a slow accumulation of ammonia and
nitrate. The addition of keratin produced no significant increase
ia the number of bacteria able to trow on agar, but markedly
ilcreased the number of actinomycetes, especially in garden soil.
Two strains of actinomycetes were isolated and found capable oI
thriving in pure culture on keratin and forming ammonia therefrom.

XLVII. A. K.rrrtri. " Aerobic Soil Boc,eia lhot DecomPosc
Ce ulose." (With summary in Latvian.) Latvijas
Universitates Raksti, Lauksaimniecibas Fakultates,
Serija I, 1930. Vol. XI, pP. 221-312.

A number of aerobic bacteria that decompose pure cellulose,
have been isolated from 28 samptes of English soils. Forty-eight
strains are described. All except one are widely distributed in
Enelish soils and appear to belong to new species. The conditions
of fiiotth have been atudied in considerable detail It was found that
thi organisms can derive energy from other carbohydrates besides
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cellulose. One sF€.ies, Ba.cte/iut. fuotpzddes, was able to Droduce a
substance .rrypbling glucose froh ce[ulose in quantitili- uf-to
30 per cent of the original cellulose.

XLVIII. J^NE MEIxLEJoHN- ,,The Relaliott behleen lh,
Numberc of a Soil Baebium and thc Ammoaia boduced
b1r it itt Pcftone Sohdions ; with Some Relercice to the
ElJed on this Process oJ the fresence of Amaibae." Annals
of Applied Biology, li)Bo. 'Vol. XviI, pp. 6te_63i. --

-. Using a soil bacteria " YB " alone in liquid culiures, an inverse
Iinear relation was found between bacterial'"r-bd ;a;ft;i;;;
and the greatest rate of production oI ammonia il 1;;; i;
correspond to a bacterial content of about 500 million Der cc. : the
rate was lowered by any increase in numbers above ttiii tieure.---
.. - 

A_tle.atly increased lag period was observed as a result oftiluting
the rnoculum ten times.
_. __qoppqing a soil protozoo an Ha manella and ,.yB', asainst" Yts " alone in sand cultures. it was found tbat the presefice ofthe amoebae, while lowering the bacterial numbers,'seemed to
Ecrease t"he rate of ammonia production.

THE PLANT IN DISEASE; CONTRoL oF DISEASE
(Entomological, Insecticides a::d Fungicides, and Mvcoloeical

Departments )
(a) Insect Pests and Their Control

XLIX. H. F. Benxrs. ,, On the Biolosy of Gqll_Mi.dses
affeclittg Meadw FoxLail Gtass-,' 

* 
erinats apoti%t

Biology, 1920. Vol. XVII, pp. 889_866.

. Three midges do serious aa--age 10 the seeding of meadowfoxtail gra.ss; ttrey are Dayueuri alotrecuri (Riiieri. iir"rd;ptns$ gen culoli (Reuter) and Co aritii mnrii n. sD. Alt rhr.p
occur almost wherever the gras is grown. .. Blindn# " ;;1;i;
husks rn .meadow foxtail gra_rs is due very largely to attackJ of
L.. , erce/r, wbich midge do€s the most exteided iamase. Kevs aregrven lor the-_separation of larvae, pupae and aduits. Cirntrol
measures are discussed ald a method,lf ieepine sheep on the srassuntil a, certain safety date, i.c., a date when'thE ;;;ioi";;*""r;
ol t+e female Eidges is over, is strongly advocated in districts ihere
rne Dlonolucs ls Imown

L. H. F. Benxrs. ', (Jnisexual Families in Rhabdobhasaluterobia." The Entomologist's Monthly lfag-i;;,'i921.
Vol. LXV, pp. Zs6_2i7 . 

'

. Describes experimenta.l observations showing that unisexual
Iamrlres occur il this midge. This feature is extrdmelv rare among
arumals -with bisexual reproduction and the facts "recorded 

arE
comparable wtth Metz's work dealing with various species oI Sciaru.

LI. H. F. BarNrs. ,'A Nru Thribs_Eatiflr Gall Midse.
Thtipsobremia liothi.ltis, Ger.' et. sb'. ,. i)"iii'-
?yrdS)." Bulletins oI Entomological hesear.h, l9BO.
Vot. XXI, pp. gBt_882.

. This new_species of galt midge is described from material re_
cerved trom't'nnidad by the Imperial Institute of Entomologl,.. Its
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larvae are predaceous tpon Liolhrils utichi Kany, a species of
thrips living upon the Melastomacmus plant, Clidciia h ia.

LII. H. F. Benms. " Oz So . Faclors Gowrning Emetpcace
of Gdl-Midgx." Proceedings of the Zoologiial Soc-iety,
1930. Part II, pp. 38r-393.

The times of emergence of about 100,000 individual midges has
been investigated u:rder several envhonmental conditions, incluc-
ing those in which both light and temperature have been r-aried.
The effect of extra heat, while causing earlier than normal emergenc(,
decreases the percentate emertence, while that of extra cold is ler s
marked. Hynenopterous parasites appear to be less affected b1'
cold than their host midges. It is suggested that variation in the
relative times oI emergence of hosts and parasites, due to differen-
tial weather effects, causes sudden marked fluctuations in degree of
parasitism.

LIII. H. F. BAINES. " On the Resislarc.e of Bashet Willows ta
Bulton GoJl Formation." Annals Applied Biology, 1930.
Vol. XVII, pp. 638-640.

A preliminary account of experinents showing ttrat dilferent
varieties of basket willow show different degrees of susceptibility
to attack by the midge Rlubdophaga futero&ra. Whereas the variety
" Harrison " showed complete immu.nity from attack through three
generations of the insect in question, five other varieties tested al1
proved to be heavily attacked.

LIV. H. F. BenNrs. " Gall Midges (Cecidomyid.ae Di?t.,\ as
Enzmies oJ APhi ." Buletin of Entomologidal Re-
search, 1929. Vot. XX, pp.413442.

VaSue statements have been made that in certain outbrealis
Aphids have been controlled by the larvae of gall midges, but no
exact prools based on counts of the number of Aphids killed, the
fecundity of the midge compared v/ith that of the Aphid, the
appetite of the midge larvae, etc., have been given. With a tiew to
stimulating research along these lines, the species of Cecidomyidae,
of which the larvae have been reported, as prey on or parasitising
Aphids are enumerated, and an alphabetical list is given of the
Aphids attacked by midge larvae (where the Aphid has not been
identified, its food-plart is substituted).

LV. H. F. BARNES. " Gall Midges (Cecidomyidazl as Enenies
of the Tingidac, PsyUidae, Alelnodidae and Coccidae."
Bulletir of Entomological Research, 1930. \rol. XXI,
pp.31S329.

This paper is the second of a s€ries on the zoophagous Cecido-
myids of the world. An annotated list is given of the Cecidomyid
larvae that have been reported to prey on Thgids, Psyltids,
Aleurodids and Coccids, as well as aiphabetical lists of the latter
insects showing the Cecidomyids attacking tlem and the country
in which the observations were made.
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LVI. E. E. EDwARDS. " Oa tlu Morphology ol lhz Lofla of
' Dorc*s Parallebliprdu.' " Joumal of the Linnean
Society of Zoology, f930. Vol. XXXVII, pp. 93-108.

Describes the detailed extemal morphology of this twe and the
salient features courected with the digestive and nervous system.
Apart from other characters the larva ol Dorcys catr be separated
from those of other genera of European I-ucanidae by the form and
arrangement of the tubercles composing the coxa.l ard trochanteric
stridulatorv areas. In its digestive system it exhibits a.finities with
the Scarabaeidae, rvhile the treryous system is oI a primitive t)?e
approaching thtt of Lucanus. The Malpighiar Tubes are excep
tional in that their distal extremities are confluent in pairs aad
assume, in consequence, a looped condition.

LVII. A. D. IMMS. " Obsenalions on some Parasitcs oJ
Oscirzlla frit. Pa I. " Parasitology, 1930. Vol. XXII,
pp. ll-36.

Describes two years' observations and experiments with refer-
ence to the natura-l infestation oI the stem generation of the frit fl1-'
by parasites. Four species of parasites were lourrd to attack this
host, one of which, CaUitula bicolo/, was previously unknown in
this relation. Owing to these several species being little known, and
in order to establish their identity as clearly as possible, detailed
descriptions are provided and their morphological characteristics
fully illustrated. During the two years in which the investigations
r*ere carried out, the total destruction of frit fly irr Harpenden plots
by parasites amounted to 27 1lF-r cent in 1926, and 37 per cent ir
1927. Evidence afforded by field plot experiments shon'ed that the
parasites, collectively, become more abundant as the season ad-
vances $ith the result that Irit fly, affecting late sown oats, suffers
markedly heavier mortality from parasites than when it attacks
oats drilled earlier in the season.

LVIII. D. M. T. MoRLAID. " On the Causes oJ Suarming ir
the Honey Bee (Afis mellitical i at Examination of lhe
Brood Food Theory." Annals Applied Biology, 1930.
Vol. XYII, pp. 137-149.

The influence of nitrogenous food is discussed ia its bearing on
tle question of swarming and theories of the origin oI the brood-
Iood are examhed. The division of labour among bees oI various
ages is considered in its relation to the brood-rearing cycle. A
critical surplus of nurse bees is found to be associated with the
formation oI queen cells in preparation for swarming, and in this
connection srvarm control measures are reviewed and also in relation
to the brood-food theory.

(6) Fungus Pests and Their Control

LIX. llanv D. GLvNNE. " A Nole on Sorrw Ea|eli ents
dealing uith Sttlphut Tleabnen of a Soil ad. ik Elled on
Wheat Yield." Proceedings of the Royal Society (Vic-
toria), 1929. Vol. XLII, pp. 30-35.

Sulphur and sulphur derivatives were applied to Australian
soil reported to be too batlly inlested with disease-causing fungi to
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support more than a very poor crop of wheat. Remarkable increases
in crop up to 821 per cent increase over controls were obtained.

Disease appeared no more cornmon in controls than in un-
treated plots suggesting a soil deficiency supplied by the treatment.
This might be a deficiency of sulphur, of some element or compound
set free in the soil or of something supplied by micro.organisms
influenced by the treatment. A stimulation of nitrogen fixing
organisms is suggested. Soil acidity also rec€ived consideration.

LX. W. -q,. RoAcH. " Sulphut as a Soil Fungicidc against the
Polalo Wotl Disease Otganism." Joumal of Agricul-
tural Science, 1930. Vol. XX, pp. 7a-90.

Thiosulphuric acid has been shonn to exist in a free state. It
is relatively stable in dilute solution; an II/200 solution is only
half decomposed at the end of one day, and an M/40O solution at
the eod of ten days only.

This degree of stabfity is sufficient to account for the fimgicidal
action of acidified thiosulphate solutions in terms ot the liberated
thiosulphuric acid.

It can be calculated that it is only necessary to assume 6 per
cent of the mininum quantity of sulphur found effective €ainst
rart disease in the field to be in t}le form of thiosulphuric acid oyer
a p€riod of ten da5rs in order to account for its toxicity-

Experiments of a preliminary nature carried out on sulphur-
treated soil, proved the formation of pentathionate in Rothamsted
soil kept at 30"C., but not in Ormskirk soil kept at the same tem-
perature, nor in either soi.l at the lower temperatures of 0" and
r5"c.

No Cefinite evidence of the accumulation of appreciable quan-
tities of thiosulphuric acid in tbe soil was obtained, but reasons are
given rvhy this negative evidence is by no means final.

Chemical considerations and the work oI others suggest that
the pentathionate actually identified in the soi.l solution arose ftom
the thiosulphuric formed in ar early stage oI the oxidation of the
sulphur.

The explanation of the fungicidal action oI sulphur towards
wart disease in soil in terms oI the formation of thiosulphuric acid
is alone in harmony with the ascertained facts.

(c) Bacterial Diseases

LXI. R. H. Sroucnror. " The Morphologlt and C)nolo$t oI
'Bacterium Malaa&arum' E.F.S." Proceedings of the
Royal Society, 1929. Vol. CV, pp.460-484.

Bacterium mahtaceantm, the causal organism of the " Black
Arm " disease of cotton, has been found to possess certain intemal
structures and a variety of dilferent morphological forms. An
internal structure is described, which passes through a division-
cycle and is suggestive of a nucleus. Small granules are described,
ryhich are found in the wall of the cell and freed by a process of
extrusion. These bodies resemble the " gonidia " oI other writers.
The occurrence and mode of formation of spherical coccus-lile
bodies is described. Various a-typical forms are found to occur iII
old cultures.

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-1-63 pp 95

92

LXII. R. H. SroucuroN. " The Relalio,n ol Eruri/onmontoJ
conditions to Angtlar LeaJ-Slot Disease of Cotl.cn,
'Bacterium Mall)rcearum' E.F.S." Almds of Applied
Biology, 1929. Yol. XVI, pp. 18&189.

An account of expedments carried out in a small experimental
chamber, shou'ing that temperatue and humidity are interrelated
factors in their effect on dis€ase, An abstract o{ a paper read to the
Association of Economic Biologists.

LXIII. R. H. SroucHroN. " AL?oralus for the Crowing oJ
Plants in a ControlJed Environruent." Annals oI Applied
Biology, 1930. VoL XVII, pp. 90-106.

An account oI the construction oI tanks and chambers for the
growing of plants under independently controlled conditions of soil
temperature, air temperature artd ail humidity. Artificial illumin-
ation is provided by two floodlights, one over each chamber.

LXIX. R. H. Sroucnrox. " Thionin and. Orange G ftr lke
Dilferential Staining oJ Bq{telia and Fungi in Pl.ut
Tlssaes." Annals of Applied Biology, 1930. Voi. XVII,
pp. 162-164.

Arr accouot of a new and simple mettrod of differentially staining
fuagal and bacterial parasites in plants.

LXV. R. H. SroucuroN. " Tke Infl,uence oJ Eruironmental,
Conditions on tha Deuelofment of tfu AnguLar Leaf-Spot
Disease of Cofton. II. The InJlwnce of Soil Temperalure
on Primarl and. Secondary Infection oJ Seedlings."
Ama-ls of Applied Biology, 1930. Vol. XVII, pp. 493-
503.

Using the apparatus described in the previous paper it is found
that the amount of primary infection of seedlings raised from in-
fected seed decreases at soil temperatures aboye 30'C., but hfection
is not hhibited at 40"C. Soil temperature has little or no effect on
secondary infection resulting from spray inoculation of the leaves.

(d) Virus Diseases

LXVL J. Carorwn. " The Phytiology oJ Virus Diseases in
Plants. I. Thc Mouement of Mosai.c in the Tomato
Plant." Annals of Applied Biology, 1930. Vol. XVII,
pp.429-443.

A method is described whereby it is shown that the virus agent
in an infeated area of a pla-nt does not travel across dead tissue even
in the water stream; but can pass over if a bridge is lelt of living
cells. Evidence is adduced to show that the agent apparentl], travels
normally in the plart along the protoplasmic connections from
cell to cell of the ground tissue, and that it does aot travel exclus-
ively in the vascular tissue.

LXVII. M. A. HAurLroN. " Notes on tha CuJtwing of
Iwects for Vbus Wqk." Annals of Applied Biology,
1930. Vol. XVII, pp. 487-492.

(l) Use of Cellophane for Breeding Ca6es.
Cellophane is recommended as a material to replace muslin or

glass for the cagilg and isolation oI small insects. Metal frame-
works are described as a basis for the material, and some of its
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properties, i.r., permeability to moisture and gases, and ultra
violet light, general transparency and shrinkage aie dixussed.

(2) Artilicial feeding of Myzus percicae.
A method is described by which M- losicae mav be fed on

artificial media. It consists 6f a pair of ilass capsulei, the upper
one haviag a floor oI fine gut skin, through w-hich the insi,its,
c€ed in a lower capsule, will absorb dyes and culture fluids.

LXVIII. P. H. Jernrrr- " Sttcth-a Virus Ltisease of
Tomatacs." A.nnals of Applied Biology, 1980. Voi.
XVII, pp. 24&259.

Streak disease of tomatoes, derived from commercial glass-
houses, and experimental streak, produced by combined inoculition
of tle viruses of potato mosaic and tobacco mosaic are compard.

GLasshouse streak and tobacco mosaic show al equal res;istance
to alcohol, heat and ageing in vitro and have, in addition, an iden-
tical host range. Treatment for one hour with 90 per cent alcohol,
and for teu minutes at 85'C., did not destrov the infectivity of either
of these vinrses-

Glasshouse streak is shown not to contain the virus of Dotato
mosaic, but is of itself able to produce necrosis in tomatoes without
the participation of potato mo6aic.

It is concluded that tobacco mosaic and the mosaic of glass-
house streak are probably identical, and that much of the sLeak
ocgulnng in glasshouses is due to a single virus, and not a mixed
infection of this with potato mosaic.

LXIX. P. H. Jenrrrr. " The Role ol'Thrips tabaci' Linle-
nun it the Transnission of Virus Disiases of Tomato."
Annals of Applied Biology, 1930. \'ol. XVII, pp. a4a-
451.

- A- description is given of experiments desi6ned to show the role
of Tluifs tabaci Lrndeman in the transmission of virus diseases of
tomatoes.

The diseases tested were tobacco mosaic and glasshouse streak
singly, and the viruses of each of these two combinld with a potato
mosaic virus to give a disease termed experimental streak. 

-

The source of the materials used and the methods employed are
described in detail.

In no case was transmission of any of the viruses recorded,
although the insects had fed freely on all the plants. It is concluded
l},at fhrils labaci does not trdnsmit virus'diseases of tomatoes
under all cqnditions. The importance of this insect as a vector of
these 4iseases in commercial glasshouses in England is therefore
doubttul.

LXX. F. M. L. Snrrrrrro AND J. HTNDERSoN SMrrH.
" I tacd.luJu Bodies in Plant Tizas Drt ases." Nature.
I93O. Vol. CXXV, p. 200.

'i,lhen Solanum rcdiflorum is inlected with yellow or aucuba
mosaic of tomato, it is possible to follow the development within
the living cell of the protein X-bodies. A few days after inoculation,
inaumerable small particles appear and movi: pa.rsively in the
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cytoplasmic stream. They enlarge, agBregate and fuse until ulti
niately a single large mass, tbe X-body, is formed accompanied by a
crystaltine spite tut by no other abnormal inclusions. In old
leaves the X-body tends to crystallise out.

LXXI. J. Ilrxnrnsolr Surrla. " Inlracellular Inclusions in
Mosaic of ' Solan*ttt Noitiflarum." ' Annals ol Applied
Biology, 1930. Vol. XVII, pp.21}222.

The inclusions formed ajter inoculation with aucuba mosaic
are described in detail and illustrated. They correspond to the
vacuolate amoeboid bodies produced in other hosts by other viruses,
are protein il] nature, aJId tend to crystallise. Their mode of forma-
tiod by aggregation of small partid6 has been followed throughout
in individual living cells, and a.ccounts satisfactorily for the appear-
ances which have led other observers to believe that they are
parasitic orgarisms, a view Ior which no support has been obtained
in this work.

TECHNICAL AND OTHER PAPERS
GENERAL

LXXII. E. J. Rus$LL. " Agri.cdtural Science ard. Arable
Farming." National Farmers' Union Year Book, 1930, pp.

LXXIII. E. J. Russerr. " Agriaitwal Research Institules ard
Agri+titural Col.leges. The Rothan^stzd E*!e mental' Station."
Superphosphate, f930, pp. 149-157.

LXXIV. E. J. RussELL. " Wiutet Keep lor Dairy Stock." Yeat
Book of the Central Council of Milk Recordirg Societies,
1930.

LXXV. E. J. RussELL. " Agricukural Dnelopments in So*th
Africa." Geography, 1930. Voi. XV, pp.445451.

LXXVI. E. J. RussELL. " Palestinion Agriadture and its Possi-
bilities." The Monttrly Pioneer, May, 1930, pp. &6.

LXXVII. B. A. KEEN. " Neut Steps in School Broadcasl.i*g."
The Listener, 1930. Vol. 1\, p. a52.

CROPS, SOILS AND FERTILISERS

LXXVIII. E. J. Russrrr. and C tbation oJ Sugar
Bcet." B.eprt of Third Con{erence held at Harper Adars
Agricultural College, March l3th, 1930, pp. t1-9.

LXXIX. E. J. Russrrr. " SoiLs atd Ftnil'isers." Agricultural
Research in 1929, pp. 120-152. (Royal Agricultural Society
of England, 1930.)

LXXX. E. J. RussrLL " Th4 Influe*ce oJ Fenilisets on tke fidd
and. Composilion of Planls." British Association, Report of
Bristol Meeting, 1030, pp. 4I&419.

LXXXI. W. E. BRENcslry. " MineraL Elements i* Plant Nutri-
tion." Bitis}: Association, Report of Bristol Meetiag, 1930,

W. 4Or-442.
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LXXXI-I- W. E. BRENcELEv , ,, btJttace oJ Fatilisers ost thc
!*,ld yd-C_orr.lfoyliott o! Mca&io Hay.,, British Association,
Report of Bristol Meetiirg, 1930, pp. 420-421.

LXXXIII. W. E. BRENcEr"Ey. ,, Ttu Varyiu Eflcct of Limc on
Grusslarul uith Dilfcra schemcs of rtaiunifr.,, iournA ot
thrc Minisky of Agriculture, l9g0.- Vol. XXXVU: pp. 668_
673.

LXXXIV. E. M. Cnowrmn . ,, htfluace of Feiiliscts ol th.
Yicln ad _Comfositiott o! poitoas." -British 

Association,
Report of Bristol Meeting, 1980, p. 420.

LXXXV. E. M. CRowrER. ., Sods aad F*tiliscrs.,' Arrrnnl
Report of the Society of Chemical Industry, 1929. Voi.
XIV, pp. 5ll-550.

LXXXVI- H. Y. Gmren ero J. Wrsnenr. ,, Fcrtiliser Tials ir
l9-2-9_.j:__Joum4 of the Ministry or as'iculde, i$r;.'-i.i.
XXXYII, pp. 793-802.

LXXXVII- H. Lroyn HrND AND F. E. DAy. ,, The FermentatiottItduslies." Annual Report of the Societv of Chemical
Industry, 1929. Vot. XIVI pp. E82{t8.

LXXXVIII. B. A. Krur.r. " Tk Mar* of pouct. Louq Ctt i-
aat;on Costs." The Field, 1980, p. l3d.

LXXXIX. B. A. Kux. " Our CuJtivation Imitanents and thcir
Usas." The Young Farmer, 1980. Vol. II, April.

XC. L. L. Lnlc. " Soil Saruqs atd thair lltilization " Joumal of
*9 lti"Lt y of Agriculiure, t930. Vol. XXXVII] pp. 668_
663.

XCI. G. W. Scom BLATR. " Thc Rkoltglt oJ Soil pastes." Jolnne.lof Rheology, 1930. Vot. f, pp. tf-rJa.

BIOLOGICAL
XCII. H. F. Benxns. " Control of thc Mcadou Foxlqil Mid.ses.,'

Journal of the Ministry of Ag;icultural, 1980. Vol. XXXi/II,
pp.694{9?.

XCIII. W. B. BRTERLEv. " Scinee oJ thc year-tg2l. The
Bioh-gicol Sciences." The Annual Register. Vol. CLXXI,
pp.56-6r.

XCIV. W. B. BruERLEy. " ' Bot/"ytis Cinerca' and. the Sbc+ics
Prcblen." Fifth Internatiorial Botanical Consress. tam-
bridge, f930, Abstracts of Commurications, p. 2"A4.

XCV. A. D. Iuxs. " Remarks ot thc BioWkal Conhol of Nor.iotts
Wczds." Proc*dtngs of the Fourth lnternational- Entomo-
logical Conference, Ithaca 1920. Vol. U, pp. lf/-t.

XCVI. A. D. IMxs. " Figlrtia Insccts by Aeroblcnc.', The
Listener, October, 1930, pp. 5l&619. -
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XCVII. J. IfuNDERsoN Surrn. " Yirus Diseases in Plqnts. I.
Tinslacation within the Plant- II. Th+ Amaetuid Inbaeel-
lul.ar Inelusims-" Biological Reviews, 1930. Vol. V, pp.
159-I69.

XCVIII. J. HENDERsoN SMrrH. " Virus Diseases oJ Plank." A
System of Bacteriology, 1930. Vol. VII, pp. tt253-

XCIX. J. HnNoBnson Surrs. " The Dilferadiatiol and Classifi'
caibn of Pl'ant Virusx." Fifth Intemational Botanical
Congresi, Cambridge, 1930, Abstracts of Commuaications,
pp. 224-22-5.

C. R. H. SToucsroN. " Argdu Leaf-Sro, Disease oJ Colton."
Nature, 193O. Vol. CXXY, pp. 35&351.

CI. R. H. SroucHroN- " Ttu Morlhologlt and Qtohgy oJ ' Bac'
terium Mahtacearum' E.F.S." FiItI Intemational Botanical
Congress, Cambridge, 1930, Abstracts oI Comnunications,
pp. 16-17.

CII. R. H. SroucnroN. " The InJection oJ Cottor Plants by
'Bacteium Maluarzarum' in ControL Chambers." FiJth
Internatioaal Botanical Congress, Cambridge, 1930, Abs-
tracts of Communications, pp. 2lG21l.

BOOKS PUBLISHED DURING I9;O

A. D. Iuus. " A General Tertlook of Entomorogr." First Edition,
1925. Second Edition, 1930, with 703 pages and 6O7 illus-
trations. Methuen & Co.. Essex Street, Strand, London,
W.C.z. 36s.

A. D. IMMS. " Recant A&tances in Entomologlt." 1930, with 374
pades ard 84 illustrations. J. & A. Churcb , 40 Gloucester
Place, London, W.l. l2s.6d.

B. A. KIEN. " The Pkysical Proleiies oJ thc Soil." 193O, 380 pages
(with ilustrations and diagrams.) Longmans, Green & Co.,
39 Paternoster Row, London, E.C.4. 2ls.

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-1-63 pp 100

97

WOBURN EXPBRIMENTAL FARM
Report for lO29-A0

By Dn. J. A. VoELcrcR, C.I.E., M.A.

_ The summer drgugh! of lg29 ended early in October and, from
ttren, on to the end oi January, 1930, there-was much rain render-
iug cultivation difficult in spite of mild weather.

Spring was cold and dill, and not until Mav could the corn
begin to grow or the land be prepared for roots. 

- 
Meantime, much

grass had grown. A prolonged drought in ]une and Iulv inabled
a good hay crop to be harvested, buI kiledthe vouni siedes and
they had to be resown. The dry " spell " broke 

-on 
.Iilv l6t}, the

corn crops were ready about the second week in Augusi, and were
gatiered in -fair- conditign; those from the smallei experimental
plots, were threshed in the field.

The rainlall for the harvest year was 30.92 inches, compared with
16.6 inches in 192&29 and 23.5 inches in f92?-28. the averase beine
24.0 inches. The period October, I929--Janr"ry, tSaO, wL very:
rret.

Wobun M.laolological Rccotils, Octobcr, lg29- Dccctttbcr, 1910.

R6in.

Bright
Sutr-

shiEe.

Tcrnper&o. (Mean).

Total
Fall

No. of
Rainy
Days

(0.0r in.
or mor€).

Max. Mio.
1ft.
io

Ground.
Grass
Itfi!.

ts29-ft. ..
Nov. ,.
Dec. ..
1030-

Ja!. ..
Feb. ..
Mer. ..
April ..
Msy ..
Jutte ,,
Jolv .
Aog. ..
Sept...
Oct...
Nov. ..
Dec...

Inches.
3.t9
5.78
4.66

2.69
o.62
1.66
1.60
2.gt
0.46
2.43
2.16
2.69
r.00
9.76
2.24

No.
l5

23

l0
t2
l0
l0
l9

7
t?
l6
2l
t4
l0
t9

Houls,
ll3.l
?0.5
50.4

64.3
48.6

lr5.l
100.4
146.0
209.0
176.6
200.0
t18.4
126.6
6,1.8
r8.s

.F

50.3
47.4

47.2
40.6
48.1
62.9
58.8
88.9
46.7
69.3
6i1.0
57.2
50,0
43.8

42.4

36.8

36.2
31.6
34.1
39.6
43.3
50.2
5t.4
52.5
19.7
11.3
35.7
34.I

"F
50.9
43.2
41.5

4l.5
37.9
41.4
47.2
64.1
u.l
&.3
at.7
59.3
50.8
.13.6
40.0

"F

31.2
30.8

34.7
27.6
30.2
36.8
40.3
40.6
17.8
48.3
46.6
39.2
42.1
32.1

Total or
Ma8!
1930 . . 24.42 t92 138.1.4 41.9 50.5 38.5

G
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FIELD EXPERIMENTS

T..TONTINUOUS GROWING OF WHEAT AND BARLEY

(STACKYARD FIELD), 
'lTfi 

YEAR
Wheal.

" Million " wheat at the rate of 3 bushels Per acre ol seed,
dressed with formalia, was drilled on November lst, 1929. It came
up well, but was so severely damaged by pheasants that resowing
was necessary in December. The new crop failed and was ploughed
up again; " Little Joss " \ras sown on March 3rd, f930. This being
bi:ttdr watched, came fairly, but accompanied by much weed. In
spite oI some hand-hoeing the plant was ttrin and tie croP cul on
September lst. was rniserable. It was \yheat and the
land had received no malure since 1926, though it was fallowed in
both 1927 and 1928.

Ttre crops were threshed in the field and the results are given
ia Table I.

Table I.-CONTINUOUS GROWING OF WIIEAT' 1930

Stackyard Field-Produce per acre.

Manu6 ApDlied A@ually to 1926
{b.Iore tbe two years Fallo* l9rc-r8).

For @oo.Ls e ReDort l9r7-28.
No MaoE6 io 1929 or 1S30.

Total
Weight

lb.

ChrJl

I
la

,b
,bb
t
3b
1

6a
5b
6
7
Ea

8b

8bb

10.
r0b
1la
rlb

U@ured ..
SulDbete ol A@Dia
As 'r., rit! Li@, Jtu., 190t, repeted 1909,

1910, 1011
As 2a. ritb Li@, D@@ber, lEgT
As ,b, vith Li@, rep@t€d Jar, 1906
NitEte o, Soda
Nitiate ot Soda
uiMal M&u€ (SuFrphcpbat a!(l Srilpbale

of Potasb)
Ilindal Menu6 dd Sulplate of Amsoria ..
As 5a, Fith I-ine. Jao., 1905 ..
Mimral Mduc aird Nitrate ol Sod. , .
umsured ..
MiElaI M@ures and, tu alt tute yaB' Sulphate

^r Amm6ni,
As 8., rilb LiDc, Ja.., 1006, repeaied JaD,1918
Min€rar anu6 end Sdphat ol AEr@ia

(omitt d in alte@re years) ..
As 8b. with LiEc, lan., 1005,.e!Et d Jm., l9r8
Mtueral Maoue &d, iD alt @te F3rB, Nitrat€

ol Ma
Irtileral Manlrc aid Nitrate ot Soda (ooitt d iD

altemat yes) .. ..
StroerDhGDhale ald Nitrate ol Soda . .

Rap€ Dct ..
Solphate of Potash ard Nitrate oI Sod.
Frmdrd Mar r.

\0.

;
3.'

I
7"
0.6.

:
4.0

3.6
,.s
6.i
E.0

0.56

0.01
0.06
0.ll
1.69
1.76

t.41
o.22
0.76
,.68
0,25

0.0?
0.06

0.07
0.04

,-09

L6A
1.t3
t.6t
,.75
3.93

u1t

:
6{0
r8.0

6r.o

aos
56.6.

66.0

6!1.0
68.0
66.0
67.0
6lL0

4.11
o.r2

0.13
1.47
3.67
!t.95
{.66

9.'16
1.57
4.20
6.19
1.68

3.11
1,36

1.82
l.r0
4.68

1.46
6.67
1.67
7.OO

10.86

Ba ey.

" Plumage Archer " at the rate of 3 bushels per acre was drilled
on March 3rd, 1930; it came up well, and by April was far ahead
of tle wheat and free from weeds. It was harvested on August
26th and ttrreshed in ttre field. The results are given in Table II.
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Tablc II.--CONTINUoUS GROWING OR BARLEY, l93o
St cklrald trtcld-producG lrer scttc.

MlDui6 Apgli.d Afi@lly to 1926
(b.toE tt! teo vaE Fdlo; 1916-281-

8ot .tndDt! iE R.ut 19t7-98
No U&t,E i! I9i9 or l93O-

Toad

Ib.

Ctaff,

I

,b
,bb
3a

3b
sbb

4b

6b
6
7

8b

8bb

9b

t0a
r0b
11.
lIb

UDEarured ..
SolDbrt of AEmmia
& ,a, with LlEe. Ma!.. 1905. tlDat d rOOo

1910. l9r, .!d r0r! .. .. ' l
Ar ,e. ri& Libe. D.c. 189?- eMt.d ltl, ..
A.,a, eitb tlE!. D.c,. lE97. r.Fat d Mr.- reoeNiti.t oI Sod.
As 5a, rit[ LiI! . JaE, l92r ..Nitr.t of Sodr
& 3b, ritb Li@. Je. lgtr . _

Y#H,5i"* (slFrphcphar. tEd s,rph.r.
Ar la. iith LiD.. 1916 - -Mier.l MuLu.. &d Sulphata o, AMiA ..
A. 5., Fi!! Li!E, Mar,. 1905. reD..ted ret0 ..
A! 6a, eith Li@, D.... 189?: rciqted tgu . .
MiEer.l Uaou6 iDd NitEr. oI S.d:
U!e{o.rd ..
Iti!.rd l,hur€3 &d, io.Iterale yer., SulDlDtG

or rrbE@a
As 81 Fit! LiE . fr.c.. r89?. ttEat d l9l, . _Mi!.r.I ld.!!rt. .!d Sulohit'.{ 

^Fhon{ooiit d i! .r&n L ya:6t .,& 8h ?iih L16.. D4.i8t7:.eBt d rrr, _.
Mi!.!.r }{oult. ind, i!.!t Dai. yal+ NiE t

oI soda ..
ltina.I M..u6 ad Nitiat oI Sird. loEitt d indtJEet y.$r) .. ..sqEph6Db.t rd NitEte oI Sodr ..
RrD. Du!! ..
St[9t.t od Pot8h od NitEtG ol SodeFarli.dMsluft., .-

13.8

14.2
16.0
9.9

la.6
11.2
ll.s
9.5

1L0
14.8

18.s
u.r
11.8

15.3

17.0

17.8

18.5
9.1
3.1

16.,
21.1

0.09
0.60

6.39
6.3'
4.68
6.0!
4.67
6.r9
3.E0

0.1,
6,7'
t.ll
6.29
7.11
7.84
5.13

0.r9
6,64

0.10
7.13

7.9E

E.00
t.89
l-38
7.01
!.60

aE,3

47.7
16.0
60.6
t!.3
ict.!
laa.0
40.6

50.0
!18.0

a?.5
10.!
a7,o
47.'

48,0

47.O

aE.,

a7.7
40.0
17,0
17.0
t7.6

6.89
0.98

6.17
0.!t!
1.C7
c.3t
117
6.11O

3.Ee

?.00
6.63
,-05
6.r,
7-1a i
9.06
6.65

0.9? '6-'l:l I

o.at
7-@

7.69

7-03
6.63 l
r-66 I

e.ro I8-77 |

I

The always-rrnmanurcd plots gave 12.8 bushels of corn per
acre as against the 2O.3 bushels of 1920; mineral manures gave
mme, sulphate of potash being superior to superpbosphate; ti€
residues from farmyard malure gave tle highest fleld. Ille residues
from ral)e dust and from sulphate of ammonia wi&out lime gave
practically no crop.

2,-ROTATION EXPERIMENTS

Tnr UNrxx,rusrro Maruntat VALUE oF Cexr exo Conr.r

(Srecrvano FIELo)
Series C.

Swede seed (" Garton's Magnificent ") was sown on May 3fth,
but the first sowilg was taken by " fly." The second sowing
suffered from drought, but gave a very even plalt of small roots.
The weights were as follows :

Tsbte IIL-SWEDES (AF"TER WIIEAT) Stackyard Fleld, Serles C,
r930,

Produce per acre.
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The swedes will be fed off by sheep, receiving, on one half, corn,
and, on the other haU, cake, after;hich barley will follow as the
crop of 1931.

Series D.
Barley followed ttre swedes of 1920, wbictr had yielded from

4.I tons (cake plot) to ?.25 tons (com plot) per acre, and which bad
beer fed off by sheep receiving, respectively, cake and corn.

" Plumage Archei " barley-3 bushels per acre--was dri.lled on
March 28tb"; it came up w;U and was iod"r"ow:r in May with
red dover. From June onwards the " cake " plot Iooked decidedly
the better, and gave ttre larger fleld. The croP $:rs harvested on
August l4th.

Tabte IV.-BARLEY (AATER SWEDES, 1929). StlcLy.td F'brd'
Sertes D, 1930.

Pmduce pet acre.

The history of the plots is as follows :

Prior to 1923 ttre respective amounts of nitrqlen fed on tie ts'o
plots had been : com-fed plot, 7.25 lb. ; and cake-fed plot, 181b.
futrogen per acre, but from 1923 onwards the nitrogen fed
was to be 24.61b. per acre on the com plot, a.nd 56-51b. per acre
on the cake plot. For Series D tlis should have begun with the
root crop of 1925; but, as tle roots failed, no cake ot com was fed.
The root crop of 1929 n'as therefore the fust to come uader the
new treatment, and the barley o{ 1930 shows ttrat the higher rdtxo-
gen has increased the yield by 9 bushels ol corn per acre.

3..-GREEN CROP AND GREEN-MANURING
EXPERIMT'NTS

(al Staehyard. Fidtl-Seix A.
Upper Half : 1930 Green Crops fed off by sheep.
Tares-B bushels per acre-were drilled April l5th, 1930, and

mustard, 281b. per acre on April 3fth. BotI received 3 cwt. of
suprphospbate and I cwt. of sulphate of potech 1xr acre. Both
cilne up very fairly, especially the tares. On Juae 26th sheep were
put on the plots and givea also t cv.t. per acre of mixed linseed aad
cotton cake; they remained for 13 days (to July 8tI). Second
green qops were then sown, August lst and 2nd, and the produce
fed off with cake towards the close of September. The land was
then ploughed aad prepared lor wheat. This was the first time that
two green crops could be grown and fed off in one season,

Plot.

HeaA Cofl.
Tail Corn-
\ 7eight.

Stu'as,
Chaff, etc.

Bushels-
Wt. per
Bushel.

No. l-corn-Ied . .
No. 2-{aLe-Ied. .

24.7
33.6

lb.
62.6
62.t

lb.
t2
20

Cwt.
15.6
20.0

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-1-63 pp 104

d

hi

a3

gE3
i50

FE&

i3
3:

zt
t .$&

ZE
t !E-

3. Mustard
(uDliecd). .

4. Mustard 0imed)
L Tares (u iraedi
2. Tarcs 0i!red) ..

368
309

1543
1365

534
565

t472
ll80

s02
864

3015
2544

2.07
2.Og
3.57
3.69

1,",
I o.o
t55.09

l**

3.00
2.74
4.30
4.30

10.0
15.2
63.4
60.8

23.62
21.45

ll8.r3
l0l.l6

101

The analysis of the crops was as follows :

About five times as much nitrogen is supplied in the tares as in
the mustard, and yet it has not benefited the succeeding crop.

Lower HalJ, 1930: Wtreat alter Green Crops led off by sheep.
The hall on which green crops (tares and mustard) had been

grown in 1929, was ploughed up after the sheepfeeding, and wheat
(" Million "-B bushels 1xr acre) was drilled, November 2nd, 1929.
This came up fairly, but was somewhat damaged by pheasants ; it
was, however, a fair plant and throve more or less until June, wheo,
as in most former years, it betan to fail. Meantime, early in April,
a number of small plots had been marked out, alike on the mustard
and the tares area, and dressed with nitrate of soda at different
periods; these made much better growtb.

The crop was cut on August 26th, and threshed out in the field.
The yields were :

Wheat after Green Crops fed off by Sheep. Produce per acre, lg30

Plot.
H.anl Cofi.

Tail
Com.

Straw,
Chaff, etc.

No. oI
Bushels.

WeiSht per
Bushel.

l.
3.

After Tares fed off
After Mustatd ,ed

ofl..
t.8

6.4

lb.
58.3

60.6

tb.
3

3

Clit.
3.2

5.8

The limed plots (2 and 4) were damaged by sheep breaking in
when the treen crops were being fed on the upper half, and the
produce was not weighed.

lbl Larsonc Piece.
Here the green crops axe not fed off by sheep, but ploughed in,

and wheat follows in the next season. In 1930 two successive green
crops were grown. Tares were dri.lled on April lSth-3 bushels per
acre-and mustard on Aprit 30th-28 lb. per acre---+ach witl
3 cwt. of superphosphate, and I cwt. of sulphate of potash per
acre. The crbps grew well and were ploughed in on July l4th and
l5th. Second crops were sown in early August, and tlese in turn
were ploughed in : " Red Standard " wheat-B bushels pr acre-
was then drilled on October l7th.
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matter andThe results for dry
of 1930 were as follows :

nitrogen in the green crops

l5t | ,!d

l. Mustard plot :

old series . .
2. Tares plot : old

senes
3. It{ustard plot

4. Taresplot:

2.50

4.05

2.76

4.03

3.28

lb.

to.2

60.6

14.8

lb.

10.4

99.6

26.9

109.8

27.4

lb.

9.2

39.0

t2.t

43.6

10.6

5. Cotrkol :
series

5.-MANURING OF GRASS LAND-BROAD MEAD, T93O

No manures had been applied to these plots since 1924. They
were redressed in December, 1929, farmyard manure-I2 tons per
acre-being put on plot 5, and lime-2 toDs per acre-on plot 4 ;
the mineral mauures were given to plots l, 2 and 4 early irr 1930. The
plots, along with the rest of the field, were grazed with cattle and
sheep. Plot 4 had the lreshest and greenest appeaxance. On May
l4th they were then laid in Ior hay which was cut on June 30th ;

the results were as follows :

Weitht oI Hay per
ade, reckoaed on a
15 Ejer ceot. Moistule

Basis. lb.

2314
3622

2703
I616
2361

1.
2.

4.

5.

rb. I lb. I rb.

061 13{43 I 2.4{

437 t53l I l.3s

1082 4l{6 L 2.16

993 I 324 lr3r7 I r.?3

Superphosphate 5 cwt., S/Potash I c\rt
ilt"ll.t'ro;*1., SIP"iiiu'a*,1. 

-. . :.
Notb.iDg
Lime 2 totrs, with Superphosphate 6 cwt. atrd

Sulphate o, Potash I c}'t.
Farmyard Maaure 12 tons

Alalysea.

Plot l. Plot. 2. Plot. 3. Plot 4. Plot 6.

Moisture
Extraative Eatter (by petro-

lelrm ether)
Albuminoids
Dig€stible Carbohydrates. etc.
Fibre ..
Ash ..

Nitroge,l
Saad..

15.00

r.34
lo.l0
11.12
22-14
6.68

16.00

t.3l
0.82

13.17
.22

6.t8

r5.00

r.32
9.61

43.99
24.O3

6.05

t6.00

1.76
0.33

43.55
23.39
7.t8

t5.00

1.30
8.58

42.79
25.80

6.53

t00.00 r00.00 r00.00 100.00 100.00

laz
t.63

1.57
1.65

t.64
t.35

1.49
1.68

1.37
r.00
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While there was little difference in composition between the
hays of the first four plots, the inferiority of the fifth plot (farm-
yard manure) is seen in the higher fibre ald the lower albuminoid
cont€Dt.

6.-FORAGE CROPS. WARREN FIELD, T93O

Partly as hay, partly as grain and straw.
Six plots, I ircre each, were sown on September 25th, f929, in

duplicate, with three different mixtures, niz. (a) OaLs (2 parts), beans
(l -part) ; (D) oats (2 pa.rts), tares (l part) ; (c) oats (2 Paris),
beans (2 parts) and tares (l part). The mixd seed \ras sowtr at
the rate of 2 bushels per acre. The crops all grew well, and a Part
of each plot was cut green on June 30th, 193O, and weighed as hay
on July l0th. The yidds of hay per acre reckoled on 16 Per ctnt
moisture were :'

oats and Beans .. .. .. 5:f6
Oats and Tares .. .. .. 3.f3
Oats, Beans and Tares . . .. 3.16

The mixture of oats and tares was very dificult to reap, being much
" lodged."

. &h.r ruS. rG-r8l Ft @t.

Analyses of the bay gave the following results :

The remaiader of the crops were allowed to riper, and were
harvested. Difrcultv was eiperienced owing to the croPs not
rioenins togetler: tf,e beans aud oats were over-ripe and suffered
lc.;s bv'she"dditrs 

'and 
from birds, while tle tares were not ft ly

rioe. "Wet weatEer del,aved cutting, but ultimately this was dore
A'ugust ?th-8th, the crois being thleshed on September lltl. The
results were :

Com lb. t t Sk.tj'n 
'cE

oats and Beans .. tTu 'i.Et

Oats and Tares .. 1,306 2.17
Oats, Beans and Tares 1,697 2.61

The beans held up the crop and reduced the loss by lodging.

Oats aad
Beaos.

Oats aad
Tar€s.

Jats, Eleaas
and Tares,

MoistEre
Extractive Eatter Oy Fttoleum ether) . .

Albumi[oids
Digestiblc C.tbohydrat6. ' ..
Fib(t
AEh

Nitr en
Sard

15.00
.81

8.t5
44.L7
29.t7
6.70

t5.00
.81

0.80
12.42
29.19
6.72

15.00
.86

10.32
40.20

0.25

100.00 r00.00 r00.00

r.30
.15

1.09
l lt

1.65
.60
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The Woburn Farm
REPORT BY H. G. MILLER ON THE WOBURN FARM

(For dates, lelils and other in{ormation, see Table on pp. f05-8.)
So far Woburn has been mainly an arable Iarm, but this is a

highly uaprofitable policy at present. Some of it is, therefore,
being laid down to grass.

In March, 1930,8 acres of Warren Field-consisting oI a heavier
soil and unlike the light soil of the rest oI the farm-were sown down
under barley with the following seeds mixtures, in duplicate, all except
II being of indigenous strains.

lb. per acrc.

Rough stalked meadow
I-ate florrering red clover. ,

Alsike clover
Wild white clover
(order

III.

I, V, Iv. III.

1

:
1

l0
8
3

2
3
I
2

Acres
28

76
2

l3t

As I but
commet-
cial
strains.

Meadow Jescue

. end of field-I, II, III, IV,
All mixtures looked very well by September, although the

clover had fa.iled in some places. The whole field was limed in the
autumn at the rate of 2 tons bumt agricultural lime per acre.

Road Piece produced a surprisirgly good crop of ka.le, a"ud Great
Hill a good crop of sugar beet. These are tle poorest fields on the
Iarm, and will be sown to grass, luceme and luierne grass mixtures
in the spring of 1931.

The division of the farm will then be :

Claqcical experiments ..
Arable and modem expedments
Permanent grassland and lucerne
Buildings, etc. .. ..

The arable land consists of Lansome Field, Warren Field
(6 acres nearest farm), Butt Close and Butt Furlong. These last two
are no longer separated by a hedge, and 3 acres of the latter round
the sand--pit, have been laid down to permanent grass for pig runs.

The light soil of Wobum must be continuously covered with
crops; any available land is sown with rye in the autumn, as at
Rothamsted. The crops grown are given on pp. 105-108 ; there is no
Iixed rotation-

Ttre principal stock are sheep (half-bred ewes) and la-rge black pigs.
Lambing in 1930 commenced on March 22nd, and the lambs, the last
of wbich are now (June l93l) being fattened, have done very weU.

The seven intensive grazing plots: Broad Mead (4), Honey
Pot (l) and Great Hill Bottom (2), produced abundant keei
throuthout the year, with onJy two applicatious of nitrate of sodi,
(see p. 108). This treatment is producing marked improvement in
the herbage, and so far the clovers have not visibly sriffered-
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YIELDS OF

EXPERIUENTAL PLOTS
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THE USE OF THE SUMMARY TABLES
The summaries of the significant results from the replicated

experiments, whetler these are stated as produce per acre or as
a perccntage of the average yield, are accompanied by estimates
of-the standard errors to which tbese results are liable. The
aericuttural precautions which have to be taken in order that
tf,ese shall be certainly valid were explained in the Report for
lS25'26. An explanation of their purpose is desirable! here in
order that a hrll use of the su:nmaries may be made by tlose who
do not wish to make for themselves a detailed examination of the
yields recorded for individual plots.- An experimental yield will differ from its true value either
in cxcess or deficit by an amount excding its standard error
almost as frequenfly as once in 3 trials; it will, however, be
wrong bv more than twice its standard error only about once in
22 trilab. and bv more than three or four times its standard error
once in 370 or- 15,?80 trials respectively. Tbe odds aga.inst afl
error of any size having occurred thus increase very rapidly in a
smaU range of multiplies of the standard error. Whereas experi-
mental diferences of less than twice their standard error might
alwavs be ascribed to chance, and are, therefore, for salety,
isrroied as " insigrrificant," differences only slightly Sreater than
tlese ca-n-not reasonably be disregarded, but must be ascribed to
genuiae manurial or cultural effects, such as the exPeriment was
desiened to examine.

ihe reiection of tbe insignificant differences is thus a necessary

oreliminary, but only a preliminary, to the interpretation of the
ixperimenial results. So far as has been practicable alJ significant
.iolts rr" noted, and exhibited in the summaries of significant
results. In t}te more successlul and extensive experiments the
standard error has been reduced to so low a figure, sometimes
considerablv less tian 2 per cent, tlat quite small differences in
vields can 

-be 
detected, whereas with a standard error of 5 per

ient, all but big and obvious differences in leld must be ignored.
The change in precision from standard errors of 5 per cent, to
standard &rors of 2 Per cent, or less, thus rePresents a very large
extension in the range of agricultural effects which can be examined
exoerimentallv.

'Once ar, ;ffect is showD to be definitely significant it makes
little difference whether tbe odds agaiast its being due to cbance

are l0O to I or 1,OOO,00O to l. Chance is effectively excluded in
both cases, and the interest in the result is now concentrated on
the actual gain in crop, eitler in leld per acre, or in yield per

cent, whicli the experiment has demonstrated. The relatiou of
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this gain to any additional item of expense incurred, such as the
cost of a manurial application, then determines the balance of
advantage in practicd procedure. Read in this wav ttre sumrnarv
tables give the direct results of critical experimentahon.

THE NT'IIBERING OF THE FIELD PLOTS IN THE
ROTATION AND REPLICATED EXPERIMENTS

- Each plot designation consists of t\ryo letters and a number,
with the addition that these may, for laboratory purposes, bi
prelxed by 31, 32, etc., to deEote year.

The first letter sigailies the plaie, and, in tbe case of the Rota-
tion experiments, the nature of the experiment. Thus:

Rottramsted Four Course Rotation : A
Rothamsted Six Course Rotation : B
Woburn Six Course Rotation : C
Otherwise Rothamsted Expreriments: R
Ald Woburn Experiments .. : W
Outside Centre Experiments : D, E, F, etc.

(Leaving out I)
The second letter designates the crop, and is usually the first

letter of the word for ttre crop. Tbus:
Wheat .. : W Tumips ., : 1'
larley ,. : B Mangolds .. : M
Oats .. .. : O Hav- .. .. : H
Potatoes .. : P Clo-ver .. : C
Sugar Beet ., : S Forage.. .. : FSwedes ., : G Rye - .. ,. : R

Luceme .. : L, etc.
Tbe plots of each experiment are serially numbered from I to n.

If more than one experiment is laid down bn the same crop at the
same centre, apart from the Rotation experiments, the piots are
aumbered I to p, p + ltoq, q + ltor, etc.

The letters denoting outside centres remain the same Ior the
same centre in dilferent years, provided that iJ a centre drops out
of the exp€rimental programme, and is not likely to re-entir, its
letter may be i.u time allotted to aaother centre. Both letters will
be r-equired to identify centre and crop, i-e., the same letter may be
used for two ceDtres where the crops are verv dilferent and hielv
to remain different. It is recomminded thai tbe code letters foi
place. and crop be used in all correspondence concerning these
experiments.

Samples stored by the Chemhtry Department bear a label
givhg the full plot symbol, as herein defined, together wittr the
y-ear,-and such other notes, ,.g., grain, straw, etc., as may assist in
identifying the sample where more than one has been ti.ken from
the same plot.

Ill*drotions :
AW 49 Rothamsted Four Course Rotation wheat-plot 49
CS 36 Woburn Six Course Rotation sugar beet-plot 86
RW l-96 Rothamsted Wheat ExperiEent vaiietv triai
RW 97-144 Rotlamsted Wheat Experiment Great-Knott
KP 7 (e.9.) Welshpool potatoes-plot z
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CROP YIELDS ON TTIE EXPERIMENTAL PLOTS

Ndras.-Itr etch case the vear rcIers to the harvest' ,8', wheet 1930 n1e3trs-whe3t harvcsted itr
"* 'igi6.-lt tieGdr""" tot"t "tri* iocludes strai, cav;/ngs atrd chatr Thele Yere weigbeq

G".rtelv orior to igZA. Sioc. 1028 tbe liSIuE given -as total ctfav in the- EPlicatld
-xperimeiti las teeo arrircd at a9 ttr€ differ€trce : totel sheal weiSht-lPeltht ot 8run'

I acle
f bushel (Ilnperial) .. :
I lb. (Doutrd avoirdupois) :
I cst: GuldrEdseight,

It2 lb.'l ..
I ton t20 cwt. or 2,240Ib.) :
I rnedc quiDt l or DoPPel

T.ea',iet ldz,l
I bushel p6! acrE
I lb. per acte
I cEt. per acre
I ton per acle
I dz. pet HectaE
I tg. per Hectarc

0.405 liectate
0.304 Eectotirre (36.304 likas)
0.463 Kilogradee

60.E KilostamDes
fof6 Kilogamee't.
f 100.0 Kilogrammes.
1 220.48 tb.' 0,0 Hectolitre per Hectare ..

t.12 KitograDme Per HectaE
1.266 dz. Per Eectarc

25.12 dz. per Ilecta.rl.
0.706 cwt. per acte.

0.00:l Feddetr.
0.1t4 Ardeb.
l.mg Rofls.

f rr3.0 Rotls.
1 r.386 Mauds.

0.101 Ardeb per Fedda
1.049 RoUs per Feddao

I17.4 Rotls per Feddan

0.796 cwt. per acte. I

0.892 lb. per acre .. .. 
]

In Aderica tie Witrchestet bushcl i3 used : 35.236 lif,€s' f Eaglish bushel : l-o32 Americ'a
hshels.

AveraEe Wheat Yleld oI varlous Countrles.

COTWERSION TABLE.

CONVERSION TABLE.-'{}VT' TO BUSHELS.

Crop.
CEt.

I 2 3 4 l0 l5 30

Wheat (60 lb.) bushels
Bsrley (62Ib.)
oats (421b.)

1.87
2.15
2.67

3.73
4.31
6.33

6.46
8.00

7.41
4.62

I0.67

9.33
10.77
13.33

18.67
2t.61
26.67

28.00
32.31
40.00

37.33
43.08
53.33

46.67
53.85
66.67

56.00
u.62
80.00

The vields of Eair h tbe 1925-28 RePort wel€ givea for the rePlic't€d experiBelts in
Btatrdard'bosheb df 60,62 a!,d 12Ib. rBpectivety

Coutrtry.
Meaa yield Fr
acie, l9l$-27.

cwt.
CouDtry.

Meaa yield per
acre, l9l9-27.

22.5
6.6
0.0
8.6
7.5
6-7

tle MiDistry ol
" Itrtematrolal

taLeD froD
Iigures froElrr{.--FiEurcs for Gltat Brit i.tr, Etralatrd 4ad Herttordshit€ ale

-icricultu€'s 'A*ricultual Statistics," Vol S2 Other
Yar Book of Agriiultu-al St tistics," 1022-28'

'1s2821.
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METEOROLOGICAL RECORDS, 1930

Rain. Draitrage tirough soil.

BrBht
SUE-

shine.

TeDperature (Meatr).

Tot4l
Fall

li r00oth
A€e

Gauge,

No. oI
Raiay
DaF

(0.0r inch
or Eoae )
r/r000th

Aai€.
Gau8e.

20 ios.
d*P.

40 ins.
deep.

60 itrs.
deep.

Ma-Y. Min. Solar
Max.

G!a.ss
MiD.

r930.
Jan.
Feb. .
Mar. .
April .

May
Jure ,

July
Aug.
Sept. .
Oct.
Nov.
Dec.

Inches.
3.217
0.E66
t.461
2.308
2.501
0.939
2.321
2.7 t5
3.408
1.244
5.114
2.865

No.
t8
I

l0
l5
l8
4

l1
11
17
t7
19
t0

faches.
3.016
0.6r2
o.712
0.858
0.531
0.116
0.233
0.624
1.894
0. r8?
4.361
2.536

IEches.
3.084
0.736
0.763
0.964
0.587
0.r€
0-r83
0.671
l.?10
o.220
1.178
2.6E0

IEches.
2.911
0.6ss
0.706
0.886
0.681
0.ItlS
0.212
0.653
1.609
0.206
4.330
2.619

Hour.
48.8
69.1

123.5
114.6
166,3
242.8
194.6
226.0
125.0
134.9
?6.6
31.2

'F.
46.3
40.0
48.1

58.2
68.0
66. r
08.3
62.3
66.7
48.6
42.9

.F.
38.4
32.8
s4.3
s9.7
4.6
60.3
52.O
52.7
50.8
14.4
36.3
33.7

'F.
10.2
37.0
30.9
45.2
61.7
69.7
0t.4
60.0
54.2
50.5
43.5
39.7

.F.
68.4
16.7
99.6

104.6
1t9.9
129.1
129.3
120.8
114.9
105.0
78.1

'F.
32.8
30.1
30.2
30.3
40.8
46.9
17.8
44.2
47.1
3S.4
32.8
3r.3

Total o!
Meetr 29.155 ti1 t6.472 r6.2n 15.606 1643.4 54.8 42.3 48.S l0l.r 38.6

RAIN AND DRAINAGE.
MONTIILY MEAN FOR 60 IIAR1IEST YEARS, 1870.1-1929-30.

t
R.ain-
IdI.

DraiDage. Dtuine$e yo ol
Rain{dl. Evaporatio[.

2citr.
Gauge.

4Gin.
Gauge.

6Gia.
Gauge.

2Gin.
Gauge.

4Gitr.
Gauge.

60-iD.
Gauge.

2Gia.
Gauge.

40-in.
Gauge.

6Gia.
GauBe.

Sept.
Oct.
Nov.
Dec.
JaE.
Feb.
IIarch
April
May
Jutre
Julv
Aug.

IEs.
2.363
3.171
2.844
2.47 |
2.42
2.031
1.s97
2.028
2.061
2.2
2.719
2.649

Ias.
0.804
1.8r8
2.168
2.430
1.087
1.5t7
r.064
0.659
0.476
0.540
0.7t6
0.702

Ias.
o.779
1.780

2.551
2.t83
r.630
1.193
o.730
o.544
0.569
0.743
0.715

IDs.
o.717
r.653
2.0s4
2.434
2.082
1.556
1.128
0.703
0.510
0.648
0.692
0.671

34.0
67.3
14.2
86.3
82.0
74.7
63.3
42.5
23.1
21.3
26.3
24.5

33.0
56.3
74.2
88.9
00.I
80.3
69.7
36.4
28.4
26.4

27.0

30.3
52.1
73.6
84.8
86.O
76.6
56.5
34.7
24.7
24.4
25.5

IEs.
1.659
r.353
0.676
0.421
0.435
0.514
0.933
1.369
1.685
r.084
2.003
1.947

IDs.
1.684
1.385
0.62r
0.320
0.239
0.401
o.804
1.289
l 517
1.655
1.076
1.934

lns.
t.846
1.618
0.750
0.437
0.340
o.175
0.889
t.325
1.661
1.676
2.O27
1.978

Year 2S.380 14.90t 14.788 50.7 53.3 50.3 14..r79 13.i15 r4.5s2l

Area oI each tauge l/loooth acre.

r ft.
itr
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CHEMICAL ANALYSES OF FERTILISERS USED IN
REPLICATED EXPERIMENTS

Water I Citric

Cyatramide

Potash Matrure Salts (30%)
Pote-sh Mheral

Diameter mm.

%N.

20.9
20.0
t8.0
46.8
r9.6
,:

sol. lacid sol.lol Toratl I

P,o6 I P,o, l40" l%K,ol %o.
Fertilisers.

Sulphate ol Ammonia
Muriate of Alnmonia
Nitrate of Ha
Urea . .

16.4
o.62
17.1
14.9
l6- I
25.9

Dried Blood .. ..
Superphosphate
Basic Slag-Itigh Sol
Basic Slag -Irw Sol. . . .
Groond Mioeral PhGphate ..
Steamed Bone Flour
Solphate of Pot4sh . - ..
Muriate oJ Potash

SOIL DATA FOR ROTIIAMSTED.
ROTIIAMSTED SOII-MECITANICAL ANALYSES.

WOBI.,NN DATA.
Sotl Mecha cal Analyaes.

Wobum profile.
0-19 cm. l9-40 cm. 4G.63 cm.

Coarse sand 2-O.2 --
Fi.oe saDd 0.2-0.02 - .
silt o.o2-o.002
Clay belos 0.002 -.
Air dry moisture
Loss by solutioE -.
Difierence ..

s9.4
29.8
I1.6
10.5
2.9
1.0

+1.0
r00.0

4t.2
31.9
12.3
10.0

1.8
0.7

+2.t
l0o.o

37.3
16.5
I1.7

1.7
0.3

+0.3
r00.0

Diamete!
IDTIT,

Great
Harpenden.

Gl0
cm.

Bamlield protilc.

Grg i 10-47 147-07 | 07-127
cE. lcm. lcm. lcE.

Broadbalk.
Plot 14 :8
G16 cm.

Coarse sa,ld 2-0.2 , .
FiEe satrd 0.2-0.02
s t 0.02-0.002
Cl,ay below 0.002 . .

0.6
39.6
22.5
23.3

8.7
33.0
18.6
31.7

t.0
l9.l
14.3
59.3

t3.l
12.3
65.3

4.4
25.O
15.1
4S.3

s.2
36-0
24.O
27.O

MoisturE i.o air dry
soil

Loca by solutiotr . ,
Diller€nce . -

Totat

2.5
0.8

+1.3

4.1
1.0

+ 5.0

6.9
0.3

-1.8

8.4
o.2

-1.6

6.1
0.1

-2.4

2.1
0.6

+l.r
t00.0 I00.0 100.0 100.0 100.0 r00.0

. Thse i6ult3 wete obtaioed lroo tbe 1016 A.E.A. lractioB

48.0
61.3
30.0
t6.2

00.5
23.0

49.3
50.0
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CROPS GROWN IN ROTATION, AGDELL FIELD
PRODUCE PER ACRE.

Year.

UImatrured
siDce 1848.

Ilioeral MaDuret
No Nitrogen.

3.
Fallow.

6.
Fallo*.

l.
Fallos.

1.
Clove!

6.
Clover Clover

302. r

:}5.4
21.8

r6.3
62.O

72.e

28.9
16.6

293.2

13.4
40.0

746.0
9.3

55.4

163.6

lr.5
48.0

12.8
50.6

48.8

46.2
13.6

28.1
28.0

143.8

t1.4
92.0

?65.0
ll.6
55.t

i cwt.

1928
1929

ol First Twenty Cour8es, 1848-1927.

Roots (Swedes)
Barlew-

Dnirsed Grain
Total St,.a\rl

Beans-
Dre*e€d Grai!
Total Straw

Clover Hay
Wheat- '

Drcss€d Grain
Total Strawi

.. qrt.

bush.

bush.
cst.
crrt.

bush.

x2.1

13.6

24.O
23.4

r0.7

0.9
46.0

510.0
7.0

t75.7

23.1
13.7

r05.9

27.4
15.7

18.2
r3.2
52.3

30.6
29.8

11.2

20.2
13.4

l3.l
9.2

27.t

21.6

356.3

31.1
18.8

28.9
30.8

30.4
29.8

Present Course 1928. 1929 and 1930.

Roots (Swedes) cst.
Barley-

Drcssed Graitr bush.
Offal Gtai! lb.
Straw lb.
Totat Stresl cwt.
\1t. ol Dressed 1 lb-
Graiu per bush. I
Proportion of Totall
Grain to l0O of I
Total Stias )

Clover Hay (lst Crop) cwt.
(2Dd ,, )cwt.r

26.0
84.0

1610.0
18.9
68.0

I I[cludes straw, cavings aad chaff.
I Mioeral ]Iatlure: 528 lb. SuFrpho6phate (35'/,); 5m lb. Sulphat oI Potash; l0O lb.

Sulphate of Soda; 200 lb. Sulphate oI MagEesia. A.ll per ade.
Nitrogenous Uanure-206 lb. Sulphate of Ammoda and 2,000 lb. Rape Dust per acr€.
Malures applied once every Iour yeaB, prior to sowiDg of Swedes... Estiroated hay yields, calculatrd 1106 the dry datter.

r07heat after Fallow (without Manure, 1851 and since).

ll.?

It.8
66.0

?50.0
0.6

53.2

04.5

{.3
3.3

r Plots l. 3 and 5 based upon 18 courses. Plots 2, 4 and 6 based upoD l? courses.

Hoos Field, 1927-1930.

l997 1928 ls29 1930
Av6ate
?5 year3

1866-1930

"'**"..-"t#:f"ffi-Ji1f",:Ofial Graitr per Acre-lb. . .
Slfae per Acre-lb.
Total st-aw per Acre-cwt. ..
Prcportioa of Total GraiE to 10o oI

Straw
total

0.48
61.O
20.0

229.O
2.7

t5-8

10.47

l0?t3
9.6

54.0

t2.23
60.3
4.8

1038.0
9.3

7t.4

s.62
62.O

llE.6
E08.0

10.7

69.2

t4.22
69. 6
6t.2

t2.1

Crop,

C.
a^nnla+. Min.Ell
;ditit'os"ao,;

Ma,lure.
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HAY_THE PARK GRASS PLOTS

lb- lb- tb.
2C58 1lO5 L 3765
2052 I 7s0 12801

66.0 i!rc16 I 1653 I n67!
33o l6otl l!!18 l8Ll0
65.r I 6190 lglo | 6r()0
.8.r l4oi9 I 6?ul47ao

3066
4360

601,

2649
5096
79r6
3467
5786
7a98
E040
8500
8867
,616
618l

1089
1215

1820
811
i62

2059
19r7
1325
1076
,69'
1699
2906
,519

807
?o.rE

287i
3lit5

4192
2125
l83t
3037
5999
2032
i1709
.I606
6341
5501
6t38
lE09
4236

to.0
tE.a
tl.6
,7.1
24.7
22.5
31.!
12.0
10.0

48,'

,l.l

29.6

40.6
!t1.8

66.1

27.0
5,1,3
81.0
31.3
69.0
7i.s
82.4
8?.7
0l.l
2A.g
6,.5

1r.l
8.a
8.E
0.,
6.1
4.6
5,6
3.0
1.1

6.0

{0

7.1

12.2
13.A

,0.3
s.1
8.6

,x.o
tt.5
!4.8
lr.0
i0.0
19,0
32.t1

s.0
22.0

t7.1
21(.E
13.6
7.b

t7.i
13.'
11.1
lr.6
10.4

1r.5

2-t.1

1?.0
18.8

13.6

lt_5

10.1

1t.t

14.t

n.7
,o.0
,r.8

'0.9N.1
la-4
,5-8
19.0

8_9

41.9

17.1

,1.9

,8.{
ll.,

r5.5 13565'1683 i!14E

45.0
,{6
18,5
81.3
60.6
lr-6
17 -O
a7.3
03,4
66.3
63.3
l?.9
1r.6

30_,
69.1
61.6
rao.6
36.6

56.0

'(l.1t0.,
s0.c
30.!a
,0.1

i3.9

40.8
20.1

21.0

21_4

36,i1

i8,1

(395r lb.)

(3150 |b.)

(6701b.)

57-8 I alSo 1523 I ['6?3
r7.o ir!68 Lr$s8 11656

17.6 I 2315 . r9r3 36lE

5r., 
| 
!ro5 1960 5165

SitrsL dtstls (106 lb.) Sulpbat oI Al@o
{-a! lb. N.l: (nth Dolr.to 6 yaJs r85Hl)

loDeuftd (.lte! Di.g 8 ),..ri, 18[HB)

U[Illutld ..
s[!.rpDo.ph.t ot LiD. (31 c't.)

Cmpl.te MiMrl M.auE .Ed doubL dlBila
(al, lb.) SulDh.!.ol At'lmua (-86 lb. N-) ..

ldiGal Me@ (witbout PotGh) and dorbL
dir.6iq AIm.6elE (-8c lb. N.)

CodpLt lliEd Ma@ .!d trcbL dlEilg
l6lE lb.) SulDh.t oI Atuoda (lrs lb. N.) ..

As Plot 1r'1 &il Siuc.t. ol Soda

UrE ou.d..
DuDa (14 tons) in 1006, dd Gvlry ,o6th ]r.t

3in . (oEitted 19u), Filh Gt,2e (6 cryt.) ir
1eO7 ed erery lornh yar 6inc.

CoDcLte UiM.l Meue od double drBiog
1660lb.) Nitr.t oI Sod. l-E6!b. N.)

c-mol.t Mier.l N&e a Plot ? : folbnrr
d&bb dr6i!8 Nitr.t o, S.d. (:86 lb. N;
1858-?6) ..

CoEDl.te MiDdal Maure .Dd Sl!(le Dr€ssi!*
{rl6lb.) NlB.tc or Soda {: ll lb. N.)
SiISL iircssiu8 1176lb.) Niit.tt o, SoiL (=.31b.

N.)
Xi@El U.!u. (ritiout SuFr.), ed doubL

dr..6i!a Sulpbal. oI AEm. (-Ee lb. N.), 1905
.nd si@: follosus Miucr.h .od 466. 6alr!
.uDDlyiD! tbc oostitrEG of I td ol H.y,
1865-100,a . .

Fat6y.td Duld (1. loB) h 1906.!d ev.ty
t@ith yar sinc. (oditt d in rgu), louoEiDs
Nltnte ol Sod! (-{3 Ib. N.) aDd Mi!6als.
lETr;1904..

rl aEt.

121

XadiDs (.Eounis st t d d. Fr.ce).
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PERMANENT BARLEY PLOTS
Hoos Fiel4 193O

lo
20
30

2A
3A

5A

IAA
2AA
3AA
{{A

1C
2C
3C
4C

6-t
E2

IN
2N

0.3
4.9

0..1
4.6

1.5

r3.{
10.0

1.0
4.1

0.8 i 7.8
3.8 | 9.E

14.3

19.0

16.5

2.1 8.7

It.2

9.4

3.6

1.2

4.8

1.2 4.1

4.t

4.6

AmmoEium Salts or y (206 lb. Sul- 
L

phate ot AEmoqia) 1.4 i.o
s.5
2.6
8.9
8.1

25.7 | 2.2 3.3 i r3.7
Superphosphate aEd Amo. Salts.. 9.0
Alkali Salts atrd Aam. Salts .. 3.9

35.8 I 8.9 8.4 I 20.4
26.8 I 6.6 4.t 16.0

Complete Milerals atrd Amlxl. Salts I 7.4
Potasb, Super. and Amm. Sdts .. I 6.6

30.3 I 8.4 8.7 23.6
33.8 9.7 8.6 2t-7

Nitrate of Soda o,rly (275 lb.) .. i 2-4 2.4 124.A. 4.3 4.1 15.4.
Superphosphate aDd Nikate of Soda I 9.0
Alkali Salts atrd Nitrate oI Soda .. i 4.0

s.5 38.8. 9.3 9.4 23.1.
4.O 124.6. | 5.6 5.5 I 16.6'

Complete flinerals atrd \itrate of
Soda 8.5 8.7 137.7r I 9.3 8.5 I 23.6.

As Plot IAA atrd Silicate oI Soda
(400 rb.) .. .. I 3.4

As Plot 2AA aDd Silicate of Soda I

5.5 130.2. I 3.8 6.2 I 18.2i

(!r00 rb.) .. .. I 10.3
As Plot 3AA a-od Silicate of Soda I

r0.? 139.7. i10.6 lr.2 I 2a.9.

(10o lb.) .. .. I o.l
As Plot 4AA and Silicate ot Soda i

6.7 13t.2. I 7.2 7.t 19.9.

(40o lb.) .. .. I e.6 lo.5 130.9. 1r0.3 lo-4 26.1.
Rape Ca}e oDIy (l,00OIb.) .., 6.0 6.2 35.5 I 6.7 6.5 20.A
Sup€rphosphate aqd Rape Cake .. , S.0
Alkali Salts and Rape C-ake ., I 7.3

9.1 38.t 10.7 9.9 22.O
8.2 33.7 9.6 9.3 20.4

Complete }lirelals aBd Rape CaLe I 8.3 8.9 37.5 10.0 l0.I | 22.6

UDEasued (after dun8 (]a tois) |

for m yeals (1862-71) ,. I 4.0
Famyard }lanule (14 toDs) .. I 7.7

Le | 22.5I | 4.4 E.r I r3.6t
8.1 144.6 l0.l 10.0 i 28.r

Unmatrured siace 1852 .. .. I 1.6 0.9 t4.7 | 2.7 8.6
9.3Ashes ftom Iiboratory furnace .. I 2.3 2.9 i t6.7 12.7

Nit'at€ of Soda only (2751b.) .. I 2.1
Nilrate of Soda ouly (2751b.) .. 6.8

1.7
5.1

28.?S
3r.7S S

2_8
8.8

2.t r7.8S
7.2 20.0S S

ll I ctlt: 2.16 bushels. 1012, all plots were falloved.i Total straw iDcludes straw, cavitrgs and chaff.
'60yean, 1868-1928. l66yeals, 1872-1028. S 75 yers, 1863-1S28. SS 69 yeaB, 1859-

1928.

(Amouis.t i.d.rc Der.cE)

Totrl Slraw ?s Ya*
Fi..r.. 

^v!r.s.
StElt

bBh.ll

Tot l
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SCHEME FOR CONTINUOUS ROTATION
EXPERIMENTS COMMENCING 1930

ROt'dON I._FOI'R COI'I'SE ROTATION EXPERIMENT.

-The_ Rotatioo -experiEent itr Great Hoos lield Eas desitned priaarily for investigatiat thc
rcsidual eII€cb oI certai! humic and phospbatic fertilis€rs. hevious nitation exFrimea&, at
RothaDstad aad elseshere, suflercd lroEr a radical defect ia desim, Ehich resultd itr larce ex-
perimeDtal errors. The arratrgemeEt ol tbese experioelts was sucf, that with the same croi, the
laoe treatme[t fell repeatedly oB the same plot of latrd, and epetitions thus d.id nothitra to
elirailate p€rmaieot soil difredeDces betse€D the plob. T-he prcsent experimeBt avoids this de-fect
by eDsuri.Dg tbat the period ot the cycle oI crop rotatioD diflers IroD the period oI the cycle ot
m-atrurial itezl etrt-

The oopping foUovs a NorfolL Rotation, itrvolvitrg a four year cycle of bartey, s€eds, wheat,
swedes. The seedg Eixtorc is Coatrercial Wlite Clover and Ital.iaD Rye-grass, selected io order
to le-ssetr the risk oI Clov6 sickness. To mi[iDise the risk oI Frit-fly attack in the subsequetrt
sheat crop, the s€eds ley is plough€d iD befor€ tle middle oI Augtrst. '

TheE are four areas (terDed " Series "), eacb bearitrg oae crop o, tle rotatioa, so that all
four 6ops arc reprtsented a!.nually.

Tleatlnent8.
The Trealments compaEd ale :

Dong.
Adco. compost.
Straw atrd Artificials.
Sup€rphosphate.
Rock phosphate (Gafsa).

Any giveE plot receives always tbe sase tleatuellt, btrt the treatEeBt is applied to the DIot
otrly oice iD live years. Tbe Friod of tbe Eatrurial cycle (five years) t-hus diilers from thai of
the 6op rctatiotr (Iour years)-

IEIorloatioE is thus ohtained ot the effect ol tbe lertiliseG, not oDIy itr the year ot applicatioa,
but also in the lirst, second, tb.ird atrd ,ourth years after application. 

-

Each " s€ries " of the erpe ment comprises twetrty-Iive plots, aid iu the lifth year oI the
erperi+ etrt atrd itr succ€€ding years, aU plots will have beeE kated, aEd theE s.ill be iepresented
Ior each kealment plots *,hich have had applicatioD oI lertilis€E io the cnrr€nt year, -atrd 

one,
two, tbree, aad.four years pEviously. The iarvest iesults for 1930-33, therefore, beloog to the
pEparetory period, and will trot be iacluded iD ttre {iaal anatysis.

TheE is !o replicatioa i! aay oDe year, but this will be Fovided by €rryiDg oo the experimeDt
or"el a frxed period. In tweoty yea$, oE atry given plot each stage of the treatmetrt s.ill have
occurred otrce with every crop.

The quaatities oI fertilis€rs to be applied ale calculated as Iollo\rs :

Dutrg atrd Adco arc each giveo in quaDtities \yhich supply 50 crt. of orgaaic hattet l)er acr€.
As much sttaw is applied as *'etrt to ,rlake tle calculated amouEt of Adco, i.e., that amoutrt which
gtr.es 50 qwt: oI orgaD.ic Eatter per acrc itr the IorE ol Adco. The quaotity ol strarr appli€d sill
r+ getr€ral, dve a coEsiderably Sreater aEoutrt oI organic nrattet tiaa tne Dung or lidco, since
tLere is a loss oi orSa.Eic &atter duriat tbe maturatiotr o{ ttrese lertilise$.

The Adra _is oade-,iD_ a pit or bin, so that there is tro outside ualotted portiotr. To pr€veEt
straw (appUed as chafi) blosing away, it is thoroughly soaked belore application, aod mdisteded
subsequetrtly if necessar'y.

The nulrient-content of the thrce humic Iertilisers is equdised by addiDg sulphate oI aDmoaia,
muriate oI potash 1-i supeq)hosphate, to raise the applications to 1.8 c*'t. N per acre, 3.0 cw.t.
K,O IEr acr-e, a.lrd l.-.2 cwt. Pro_s.per acre. The a.rtificials given wittr the straw;re applied in tlt€e
doses, to Eilimise lo6s by leachitrg.

The phogphatic tertilisers of lreal eEts 4 atd 5 ar€ given at the rate of 1.2 c\.t. total pros
per acre, and v.itl thea are giveD sulphete of arlrmod"a at the rate o, 1.8 cwt. N per acre, iad
Euriate oI potash at tie rate of 3.0 cpt. K,O per acle.

Ttre rock phocphate is GaGa, gtould so that gO IEr ceat passes th-rough the t20 mesh.

. The artificials, Siven with the buEic fertilisels arc all applied with thcE itr the first year oi
the EaDurial clrcle.

The phGlhatic Iertilisef,s of treetmetrts { atrd 6 ate applied oDIy io tbe f.irst year oI t}e oeaurial
cycle, tut the accoEpatryi.nt sulphate oI am-BoDia atrd muriate of potash are applied oae liftb
a$ually throuSbout the cycte.

HuBric fertilisers

Phosphatic fertilise$

J]ti.
| 1.

15.
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Tt![e of Appllcadon ol Fsrdlt.crs.
Ir1 deterEiniDg the tiEe of application of the Iertilisers, tie pdlciple tollo{ed har be€n to

dve the fertiliseB to each crop at a time shen they are likety to be bost effective.
The schede adopted is as lollo*s :

ll\ Wtudl.-Dnng atrd Adco and eccompaayhg ertilicials ir1 oae do6e in the AutuEn-
Straw ia one do€e itr Autumo, but ac.ompanyiEs artilicials split iato thrce do€es, o[e applied

in AutuDn, the ieEahder tlrouth tle Widter,
Treatmetrts 4 alrd 5. Phosphates atrd potash io s€ed-bed,
Sulphate oI Aeaoaia of tealoeDts 4 aDd 5, Alit ist two parts, otre applied iD tbe secd-bed,

ttre other as a spri4 top &rssio8.
(21 Clou.r.-D1rn9 and Adco and accompalyiog artilicials in otre dose i[ AutuE!, Drdesg

pleat is very teeak, whea the maEures should b6 splt iDto two oI tbr€e do€es.
Stra$ atrd artilicials-applic.tioo to be deterEhed by state of plant, but to be codpletad by

the eDd of Jaauary.
TieatmeEts 4 and 6. Phospbates aad potash i[ the Autumn.
Sulphate of Ammoda in two do6es, oae in Autlrr!, aad oae iD Spring.
(3\ Batky o d Suv.das.-Duag aDd Adc! atrd accompanyiag artilicials itr one do6e Lr Autubn.
Straw in one do€e i[ AutorDD, and acarmpaoyiag artilicials i-tr thrEe doses, otre fut A[tur!!,

atrd tie reEaiDing two thtough tbe wirter.
Tteatmetrts 4 aDd 6. All artificials to be givetr i[ tie seed-bed.

Ar.nEeaeat ol Plot8.
The experimeBt consists ot Iour series oI plots, each series g!o*i.og one clop of the Nortolk

rotatioa- Each series bas 26 plots, io 6 btocks oI 5 plots each. Each treatmeDt is assigtred to oEe
plot iD each block, cho6eE at ratrdom; atld each block bas oBe treated plot iD each year, chosen
iD.itialy at raodom ; finally each heatment is applied oace ia each yeario one plot ii eaci series.

Hetrce tteatments are assi8ned as to five RatrdoEised blocks of five plots eacb in e&h s€ries,
bot a I-atin Square scheme determi[es the year of applicatio[ o{ the keatExeDt ia each series.

T-he plots arc approximatcly l/40t1 acle in alta (.02436 acre in series A, B and C, but .023347
aale i! series D).

Ft Et Serles (Plota 1-25),-Years of Appllc.doa.
Bldk.

ABCDE
II! V I II IV (I. II, III, IV, V

I ItI M Il Eth. .nccr*rv.
v I II MII EB ol th.
ll IY III I v iycl..)
IVITVIIII

(HeDce tr€almelt I is applied to tlrc apprcpriate plot iD block C iE tle first yea! ot the exp€ri-
meDt ; to that i! block D itr the 6€cond year : A iD the thfud, and so forth.)

1,
3
1
6

Fir€t Series A H (Plots l-15) Seeds Hay.-Lsyout irl 1929-30.

Y
ol
Fllad

l

Heoce plot 16 receivB treatdeot I i[ the Iirst year of the experiBeat, etc.

Sec,oltd Serleo (Plot8 26-50).-Year8 of Appllcadon.

I
2
3
4
I

Blc]!*
ABCDE
IVITIIIIV

IIIIIII/IV
IIVIVIIIT

IIIIVIvII
vIvItIt[

I 2
I

.1

3 4

6 7
I

IJ I
4

t0

. ll l2 l3 t4
4

l5
I

l6
I

ti
3

l8
{

l9 20

2L
{

22
I 3

25
2
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Second Scrles A W (Ptots 26-50) Wheat.-Lsyout ln 1929-30.

2S
3

28
4

30
I

3l
4 I

34
5

36
I 4

38
3

39
5

40
2

4t
4

42 43
3

44 45
I

46 4i
.l

48
3

{9
t

50

Thlrd Sertes (Plots 5l-75).-yea$ o, Appltcadoa.

8J
tr

Blo.b-ABCDEVIUIVIII
TIIVIIIr/IVIIIVTII
lvIrvIIIrIIrttrvrv

Thlrd Seiles A B (Plots 5l-75) Barley.-Layout tn 1929-30.

sl
3 'I I

54 55

56 67
1

58 59
2

60
I

6l
2

62
4 3

64
I

65

66 67
I

6ti
3

69
4

70
2

il
.t

i2
I

74
3

Fourtb Serles (Plotr 76-100).-years ot Appllcatioa.
Bloct

ABCDE
IVIIIVIII

IIVITITIV
VIIIIIIIV
IIIIIVIVT

TIIVIVIII
Fourtl Serles A T (Plots 76-r0O) Tu!.Dips.-Layout tn 1929-30.

o,],!

Oo
F.t

It
I
1
I

t,
3
1
6

i6
4

7t-
2 5

?8 i9
J

80
I

8l 82
I

83 84
4

85
3

86 87
I

ri8 89
{

90
3

9l 92
1 I

93 9.1 95

6
96 s7 98

I
99

4
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Rotadon IL---SIX COURSE EXPERIMENT.
Th-is experimeDt is desi8led to fumish data oD the ef{ect ol varying asounts of the tbr€e

st".dard fefoliscls, oitroge;, phosphate, aad potash, otr the yield of sii crops oI a rotatioo i!
the differelt weather cotrditiotrs of successive yea$.

Rotadon.
T-he six couEes oI the rotatioD are : berley, clover bay, Bheat, potato€s, IoraSe-GoP, sugar_bcct.

The forage-crop coDsisb of eqial parts (l Susbel per acre eac.h) of rF, bea.Ds ard vetches. It is
solrn io iutuEi, cut 8reen a,rd {oliored by a catcL crolr of mustard. The Bustarit is Ploughed id
in early autuD!, aad follow€d by rye to be ploughed iD bets€ sowiag sugar-beet.

The variet5r oI batley used is PluEage-Archd, aad of wbeat Yeooao II.
ArranEement.

There are six areas, cell€d " series," in Lotrg Hoo6 IV, r hicb are dopPed in this rotatiotr so
that each (roD is ftDres€trted everv vear. TherE are fifteeD Dlots ol l/4Oth acre ia eacb series, each
of wbich receives a'diflereot treadnint. Thus tlele is tro r6pucatio; of a gitetr crol, wittr a gi!'ea
lrEalment io atry oDe year. Plots do not teceive the samttreatEeats throothout, but otr eaah
plot the filteen ireatE ;trts follor @e atrother i! a definite order ia soccesrive yeas, atrd iE tlis
way cumulative elfects of a txeatmetrt arc avoided.

Treattne[ts.
The lifteetr trcatme[ts are :

Nitogetr set. 4, 3, 2, l, 0 Boits ef N. each witl 2 udits P and 2 urdts K-
Phosphate set. 1,1, 2, l, 0 uDits oI P, €ci $ith 2 u!.its K and 2 utrits N.
Potash set. 4, 3, 2, l, 0 utrits of K, each with 2 uDits N and 2 uaits P.
I utrit o{ N:0.15 cwt. oI li per a(xe
I utrit o, P:0.15 c\rt, of PrO. p€r acre.
I unit of K:0.25 cwt. of KrO per acre.

The fertilis€rs used arc Sulphate of Amooaia, SuperphGphate aod Muriate ot Potasb. The
aEouut of Superphoq)hate applied is cr,lculated oE tbe basis oI total Pp! contelt.

Tte potassic aad phosphatic fertilisers are apptied to the autumtr s{rwo crqps, wheat aDd
torage-mixture, aDd to the clot'er, sowtr uDder barley in tbe previous spriDg, iD the Arltum!, lnd
the tritrogeEous lertiliser is given as a sprr!8 top dressing. The spriog $w[ crops rec.ive all
their fertilisem at the time of soyinS.

Withi! each oI the th&e sets oI treatmetrts, the trealmelts 4, 3, 2, 1, 0 uDits tollow eacb othet
i[ that order i! succ€ssive years.

Otr series A, C, E the order of the sets oI trealf,e[ts is N, P, K, aod on se.ies B, D, F, the
order is N, K, P, i..., o! plots oI series A, C, E treatment ON is lolto*ed by trealmetrt 4P, OP by
4K, atrd OK by 4N, u,hile oD series B, D, F, ON is lo[owed by 4K, OK by 4P, aod OP by 4N.
Condnuance ol the Erper'Lurent.

After 30 yea.rs otr the same latrd, each plot has coopleted 5 rotatious by crops, aDd 2 by tEat-
!oe[ts. I{ cortinued for a furtier period, it sill be Dec.ssary to omit oDe stage of the crop rotatioB
on each series, without breal.iog the sequeace of EaaudDgs. Afte! two such bEaks the €xperi-
me[t could be conti[ued uutil every crop rittr every t.eatmeat had oc.urred otr each plot.
Eadt ate of Erroa.

Although there is tro actual ElrlicatioD, ao estimate oI ermr calr be made from the deviatioas
ol the Yield/Quatrtity oI IertiLiser curve, IroE a sllooth form.

I! 1929-30 the six clops of the rotatio! sele scatteted i[ vadous fields of the farE, so that
the erperiEeqt propet started on its perEaDeDt site itr Irlg Hoos Mtr seaso! 1030-31. Tbe
lay-out oI the plots iD tbe latter seasotr is showE itr the platr.

Rotadon II, Six Course -Long Hoos (Section 4) r93O-31.
Flr€t Serles-B W (Plots 1-15) Wleat,

t
3P OP ON

{
.1K ,K

6
4N 2P

8 I
OK

lo
tfi

ll
IP

t2
2N

t3
IN

l4
3K

l5
4P
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r29

SecoDd Serles.-B S (Plots 16-30) Sugar Beet.

Stxtl1 Sertes.-B F (Plot6 76-90) ForaEe-Crop (followed by Mustard and Rye).

l?
4P

l8
2P

l0
3P

20
3K

2t
ON IP

21
OK

25
4\

:16
IN

l:
OP

til
4K 2K

30
IK

Thtrd S€rtcs,-B B (Plots 3l-45) Ba.ley.

31
2K OK OP

31
2P J\

36 37
IK

J8
4N

39
4Ii

10
ON

{l
4P

42
3P

43
IP

.14

i\
45

IN

Fourth Sedes.-B C (Plots 46-60) Clover.

.{6
3P

{7
OP

{8
IK

"lu
1N

50
2N

5l
IP 4K 2K

51 55
I\

56
2P

57
OK

i8
3K

5g
ON

60
4P

Fiftn Serte!.-B P (Plots 6l -75) Pot toe..

6l
4P

62
OK

63
IP

64
OP

65
IN

66
IK

68
2P

69
ON

;n
4K

1L
It

12
3P

73
4N

71
,N

i5

76
4K

77
OP

78
3K

79
OK

80
ON

8l
]P

8'
3P

83
4N

E{
2-\

8i
3\

86
]P

87
2K IK 4P IN

Upp.! Fiau.-Plot Numb...
Lftr Ftur.-Trqtmctrt SyDbol.

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-1-63 pp 133

t30

Rotation I., Four-Course, Hoos Field, 1930 (First Preliminary year).

FG luU patticulss of GrPeciE ot *G p. f26.

not $ oa

A H (Prot6 l-25) Seeds Eay.
s&d .om: oct. 3rd, 1010. cut: July 9th.

Yteld of Dry Mattet ln c{t. t,e. aclc.

3. Sn
LS!

a

i

o-
,lq

d

obvoo
r1 c
m

dt

N

13.6 27,9 I1.4 10.7 I1.8

9.6 8.9 42.5 ll.4 12.9

9.3 8.2 10.0 10.7 22.5

9.3 8.6 2t.a ll.l t5.7

10.7 lo.7 l7 ,9 13.6 10.?

A W (Prots 26-50) Wheat (harvested by 8adpltng method.)
Scd som: ydcb roth (autuha sFing railed). Haneted: SePt. 22ril !'ari.ty: Litd. Jo66.

Yleld of Graln tn cwt. per acre. N. Yleld ol straw la cwt. per acne.Yleld of Graln tn cwt. per acre.

14.4 17.2 10.2 I1.6 t6.0

19.8 14.8 16.4 l4.t r2.8

t3.9 r4.9 15.9 20.8 20.1

17.6 16.9 14.9 r8.3 15.9

14.0 r3.0 a-5 15.0 r0.9

)4.2 28,1 15.2 t7.l 26.3

28.3 22.9 90.8

21.0 22.4 24.3 30.4 29.6

28.6 25.9 22.7 29.0 2a.6

20.2 35.3 21.7 21.2

1 50 st. orr&ic Etta Fr &r.
Dr Adco ptuE. JtEt d @ hrd riib .rtificar f.rdlis.
D.r .@) Usri.t of Porsh (l oi. KrO Fr .cr.) SulPbate of AEDooi. (.lao_

dlih 6t' amu.d i! 10t0.
rr. lnitaid,;I slEDhaDlsr.. Nrtn !r cont4nt ol (l), (r) ud (3) eaudis.d bt
riet ol Pot sI ild SEitrphocDbrtt to Eie th. .ppli6ti@ to th. l?ycl 8rv.r
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A B (PloB 5t-75) BrrLy.
s..d en: U.rEh lltb. Harv.st d: SGpt. LL Vdi.ry: pll,s.e. Atch...

Yleld ol Grain tn crt. per acne. - yleld ot Straw lD crt. p.r .c!.G.
N.

30.1 $.r 30.8 26.1 28.7

39.0 38.8 37.9 30.8

30.5 12.5 12.2 31.3 37.0

31.6 38.3 31.2 28.6 31.1

25.9 23,7 27.9 29.3 27.4

131

b
q)
E$,
EIo

d

b

!,
Fltr

d

A T aPlots 76-100) TitrtrrDs-
S..d.om: Jury r6rh (.lt r ss.d6, winc! hLd). Lifiat: Nov._Uth.rt$ vdietr: cta Tq.yleld ot Roots (wasbed) ln toEs per acre. Yleld ot Top6 trt tona per. acre.

N.

4.39 7 .17 4.M 2.46 3.00

1.15 3.68 3.93 1.96 8.34

1.26 5.5r 3.88 1.60 2.84

3.94 2.21 3.50 2.85 2.lg

4.27 0.94 2.5s I t.or 6.1?

22.5 r 1.7 t2.7 10.4 lt.8

l6.l l l.3 t7.6 r0.0 I1.0

22.a r l.l t3.l 10.6 12.7

a

14.6 16.2 10.7 r0.0 12.6

2t.3 9.9 t0.6 t2.l r3.l

7.39 9.66 6.& 3.23 3.71

6.93 6.32 2.lt t0.86

6.S8 9.00 4.37 r.69 2.27

6.46 3.4t 3.61 4.O2 2.44

6.26 r.06 2.18 1.55 9.52
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4N
6.96

ON
6.32

3P
7.05

4P
6.35 514

TN
7.O7

3N
8.03

2P
8.04

IK
6.97

OK
5.70

9N
5.95

IP
.6.30

OP
5.5.1

3K
5.98

IK
5.2{

B S-SuEar Bcet-LoaE Hoos vI.
Udu€..9plied: llay 8th. Sdd $m: Mar gth. Lift€d: S€pt. r6tb-30th. Variety: Joh@! P.

Washed Roots-tons per acre. Tops-tons p€r acre.
N.W.

B B-Barle,'-I,onE Hoo6 V.
radu!6 applied: Feb. !7th. S€d $s-o i !e6. lsth. HaryEted: Au8. L5th. Vdi.ty: PIU@a. Arc!.r.

Yteld of Gf'tn in clvt. per acre. N.E. Yteld of Strew h cwt. per acne.

B C--Clover Hay-Long Hoos IV.
ManG applied: uar. 3rd. Seed ss!: April 18th, 1019. Cut: Junc 14tL.

Yteld of Dry Matter ln cwt. per acre.
N.E.

4P
38.8

lt,
35.t1

l-\
3:1.7

ON
36.9

OP 3P {\
{6.7

TK
37.1

2K
36.2

2P
35.9

3\
{J.l

2N 4K
36.1

OK
33.I

B W-Whcrt-Creat Xnoft.
Xadu.6 .pptied r va.. 4tb. s€.d $E: sep! 20th, 1919. Han6ted: Atrs. g-Uth. VaDety: llillioL

Yield ol graitr li cwt, per acre. Yteld of straw ln cwt. per acre.
N.E.

OK II(
63.? L 65.t

IP
63.9

IP
5a.l

,"

4K;2K
483 I at!

3P
68.1

IN a"

3K
79.8

4l>
7l.l

OP
65.3

3N
68.1

a"

4\
I1.65

0\
7.31

3P
9.83 9.29

4K
9.38

IN 3N
t0.53

2P
I1.34

IK
9.69

OK
10.26

2N IP
8.33

OP
8.50

3K
7.85

2K
9.16

25.5
IP
25.0

2K
29.4

OK
30.1

3N
,2.3

26.6
OP
28.0

3K
30.4

4\
30.5

:IN
)i.1

3P
26.1

IK
28.6

{K
,8.9

IN ON

4P
37.0

IP
21.3

2K
40.3

OK
25.7

3N
23.O

2P
31.2

OP
30.4

3K
35.5

4N
34.8

2N
29.7

3P
38.6

IK
33.4

4K
33.2

1N
26.8

ON
23.1

oti
,.1 e

IK
26.1

lt,
i{.8

IP,2N
20.3 I

JIi
:|0. rj

2K
3l.l

3P
26.)

l\
I r.6

0\

3K
:t0. J

.ll'
J 1.9

OP
28.3

3N
25.6

.lN

The end thre€ plols, and part of the adioitriDt three, were d.iscarded owirl8 to lodginA.
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B P-Potatoca-Irag HooB 1rI.
X.nEr.. aqDrrld: Aplil lsL Phlted: Apr 3rd. Lilt d: S.pL r6tt-r6th. vari.ir:

Yield ot Roota l[ tona per acre.
N.E.

OP
9.09

IP
8.87

4K 1K
5.13

IN
6.05

3P
7.14

4P
6.18

OK
3.70

3N
5.?3

4N
4.72

2P
6.44

3K
6.91

2K
6.04

ON
4.50

2N

)la!l,G.pDli.d: Xd. r6lh.
B f,'-ForaEe Crop-P.Etur€s Fleld.

Sad sm: S.pt. 24th-251!. HN6t d : Jue lSth (toUdrld by XGt-d and Rr.)
Yteld of Dry Mattcr ln cwt. per a6e.

SUMMARY OF RESI'LTS.
l.-Table showlng lnc.ements in !'ield p€r cwt, ol N, PtO. .nd NrO, tooetlrcr wlth tle

SuSar Beet-Roots, tons
Tops, toDs

Barley-Grain, cwt.

Clover Hay--dry matter, cwt.
Wheat-Grai[, cs.t.

Slraw, cst.
Potatocs-tons

Fo!-age--dry hatter, c*t.

1.62 t I.70
2.05 !2.26

-3.7 X1.2r8.3 a 9.14.6 + 3.5
?.8 t 6.7

14.4 + 14-O
-J.57 11.38-1.2 t 6.0

---0.68 t 1.08

-1.4,+ t 1.36

-4.2 t2.53.6 t 6.12.1 !2.r8.0 t 4.0
0.6 t 8.4
3.5,t + 0.8ii
r.2 t 3.0

1.49 t l.?9
6.59 12.26t0.s t 1.2
13.1 t Ll
38.9 t 3.6

2.73
19.6

r 1.38
i 6.0

Barley-Graia
Straw

Clover Hay-dry matter
Wh€t-Graia

Stras
Potataes

Forrge--{rl. Batter

3.46
1o.57
5.Er
6.94tu!
6.63
6.22

N.E.

3K
43.4

IK
48.4

IP
46.6

3P
48.7

4N
5t.2

4K
45.4

2N
47.7

OP
50.0

ON
39.8

IN
40.5

OK
.11.4

4P
45.9

2P
48.4

3N
53.2

2N
52.0

standard errors ol the l-ncrcrnenti.

2.-Table showing the average percelrtage lncrementa ln yield for €ach applicadon of
N, PtOr aIrd K3O, with thelr staadard errors.

s.52 | -2.61 | 14.163.30 I -3.86 | 13.63
-z.oa | -o.22 | 12.368.76 | 2.so I r l.s4

1.92 | 1.62 | il.a?4.27 | 5.43 | t 3.6o
3.tG | 3.4s | +3.08-J.6r I A.23 i 13.33

-r.33 0.61 | i1.02

Signficaat results are iD bold t?e. Negative sitn meaDs deprcssion.

Crop. N P K Statrdard Error
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Barley: Comparison of Nitrogenous Fetilisers, Sulphate and
Muriate of Ammonia, Nitrate of Soda and Cyanamide.

R B-Long Hoos (Section 5), 1930.

II.

IV.

R B-Long Hoos
N.E.

c S N t{ o

N o S c ]t
S N \T o C

\I C o \ S

o ]I C S N

SysEr or REpLrc^rrox: Iiti! SqE t!-
lrt^ or E^cE PLor: Ulott ar..

O=No NiiroceD. )
s-SrlDtEt. of Atuo!i.. I
M:Mubte oI Anoonia ! at th..at ot
N:NitEt oI Sod.. IO.r wt. N pt acre.
c:Cy@uid€, .t
AII @nur6 apDli€d f.b. ,8tL erc.pt Cy.Daide

,hicb wa $m tlar. 3rd-
DrilH: Feb. rSr!. H.r6t€d: Au.l0t[.
Vari.ty: Pl@a. Arch.r. PBi6u. crcp:
sus.r Bet (toF aten oll by shep).

actual wclEht in lb.

Grain. Straw.

Row. o S ]I \ C o S }I N C

I.
II.
III.
IV.
v.

11.25
6?.00
58.75
60.60
53.25

70.50

69.00
63.50
63.00

u.75
10.75
09.2s
? t.60

69.50
68.00
8r.50

68.50

62.50
u.25
57.15
67.25
60.50

62.75
74.00

73.60
54.26

75.00 73.25
86.25 67.50
74.00 87.25
69.50 77.50
68.0{) 60.75

76.50
80.00
88.50
82.60
69.50

66.50
74.25
66.75

84.60

Surnrnary oI Results.

Aver.ge yield.
No

Sulphatc
oI Am-
moda,

Nluriate
oI Am-
mo[ia.

Nitrate
oI

Soda.
Cyana-
Eide. MeaD.

Staodard
Error.

Graitr . cFt. per acre
per ce!t-

,0.5
87.8

24.2
103.6

24.1
104.8 108.t 95.1

23.3
r00.0

o.41
2.01

Straw. crt, per acre
per ceDt.

23.4
89.1

26.6
10I.5

26.8
t09.1

2a.4
I08.1

26.1
99.3

26.2
100.0

0.71
2.70

. SitnilicaDt lespoose to all forms o{ dlrogeuous Iertiliser ir both grais ald straw. With grain
the yield-of the cyaramide plots is siSEiJicatrtly below that oI the otr-hers, white the highest -yield
of aI is that from the Nikate of Soda plots. With srraw the vields are rn the same oriler as'with
8Ein, but the differcDces itr this c.as€ a; bardly signilie.Dt. -
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WIIEAT
(a) Variety Trial.
(b) Nitrogenous Fertilisers as Top Dressing : Sulphate and Muriate

of Ammonia.
Each in single and double dressings.

R !7-Long Hoos 

"6ection 

3), 1930.

Sr M. S'. Y. So. Y.ld,Sr,Sq, S,,Y,Sq.M

S,L M,E.&L o(r) S,E s,E I O (2) s,L loa"or
s,L I O(l) 1{,E&L S,E o (2) s,E&L M,L M,E

M.E I o(r) S,E &L ]I, L S,E&L I \T,E M,L I O (2)

Sysrr o. Rspuca.roN : 6 t.ndooi*il bl@ks
arr^ 6i E^cE BtEfur:l/6oth acrc.
S:SDlDh.t ol A@tri. \ .t th. rat ol
I=u'i.i.t of AE6ooi4 I o.lcrt.NFt.cr.
o (r) aad o (t):No ToP Drt 6ios.
E =B.rly ToD DtEitra (M.t. !rst.)
L-kt ToD DrcssiDs (MaY r6tb )
E and L-E3rlv ald Lat foD Dr*jla
B.er Dfts.ils': 3 csr. SuFi. .Dd ll cst. Muri.te of

I
SriE @ios .crc6 ttre bleli -e.. .llott d

to { Eri.ti6.r iodi@ted itr Ple.
Sq.-Sq@Had's Mat r.

M:l(illi6IIl.
Wh..t sorn r Oct. llth. 1ltD.
HaR6ted : Aua.lSth-l6th, t0!0.
Prtvioc ctop: S..&.

Actual weigbts tn lb.-Total Gtaln'

Variety. Blocks. o {r) o (2) S.E. S.L. NI,E. M.L.
S.

E,&L,
M.

E.&L.

Squarc-Head's
Master

AaadD
C,,F
B,,E

22.UJ
24.50
30.25

2l.5,0
23.50
21.50

19.00
24.76
22.50

I6.50
29.50
28.7 5

2t.75
25.75
2S.00

20.60
20.60
28.50

21.76
2A.25
30.75

t6.75
25.50
2t.25

Average io c$'t. per acre t2.5 13.7 12.4 15.5 I t.3

Swedish
Iroo

AandD
C,,F
B,,E

31.50
37.00
39.50

31.50
31.25
39.25

3r.00
38.25
s1.7 5

26.50
39.00
38.75

29.50
35.25
39.00

3r.75
34.2n
35.00

38.75
35.50
32.7'

27.00
31.25
39.00

Avcrage i! cl*t, per acrc 18.9 18.6 18.6 I8.5 18.0 18.7 17.4

Milliotr III
A and D
C,,F
B,,E

25.50
30.50
31.75

t9.50
29.75
25.25

22.15
23.50
21.00

18.75
34.7 5
30.75

20.75
25.7 5
32.25

24.75
2r.00
26.00

26.25
24.50
40.00

21.50
29.75
16.50

AveBte ia cwt. 14.0 l!.0 15.0 l4.l 12.8 16.2 12.I

Yeoman II
AaodD
C,,F
B,,E

29.25
30.00

.50

23.25
29.25
3t.00

2{.50
21.50

2t.25
2S-25
35.25

23.50
28.00

2a.25
30.25
27.76

3L.25
28.50
35.75

23.00
26.50
29.75

Average in cwt. per acrc 15.0 14.2 15.3 14.2 15.4 17. r 14.6
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Wheat, Long Hoos, 1930 (coat.)

Actual wellihts ln tb.-Total Straw.

Varicty. Blocks. o (t) o (2) S.E. S.L. ]I,E. }I.L.
S.

E. &L.
M.

E. &L.

Squarg-Head's
Master

AardD
C,,F
B,,E

35.50
41.50
16.75

34.50
33.50
48.00

42.50
61.25
48.00

49.50
59.60
46.50

41.7 5
46.26
50.00

32.50
45.00
39.50

49.25
50.76
52.25

49.25
51.50
41.25

Average in cwt. per acrE 21.4 25.8 21.a 24.6 20.9 25.9

Swcdish
Iron

AaDdD
C,,F
B,,E

40.00
50.00
53.50

38.00
11.15
53.75

49.00

62.25

49.00
53.00
47.25

rto.0O
41.75
50.00

40.25
38.75
47.00

56.25
49.O0
50.25

50.50
50.25
58.50

. Average itr cwt. pe, acre 27.7 ,7 21.6 21.4 24.4

I LI 
"oa 

o
I Miui@ rrr I c ,, rI lB,.E

41.00
41.50
44.25

30.50
1t.25
38.75

45.25
43.50
50.00

51.25
63.25
43.25

41.25
39.75
15.15

33.76
3r.00
40.50

42.25
43.50
55.50

44.00
45.26
48.50

Average iE cst. p€r acre 21.2 24.8 26.i 18.8 25.2 24.6

Yeoman II
AaadD
C,,F
B,,E

39.75
41.00
36.00

25.15

47.00

44.25
4l.00
49.50

47.25
40.25
53.7 5

37.50
45.00
42.23

q.75
4t.7 5
39.25

55.7 5
48.50
53.25

58.00
44.00
49.76

Averege iD cwt. p€r acre !0.5 21 I 28.7 2t.7 28.1 27.1

Sumtnary of Re6ult6-{a) Effect of Top DresslnE (ayeragtng varieties).

Greis.

Per acre.

Sulph./Amm. Mur./Amm. MeaB oi Sulphate and Muriate

Not
applied
early.

Appried
early.

Ileaa.
Not

applied
early.

Applied
early.

Meao.
Not

lpplied
early.

Applied
ea.rly.

Mean.

Not ap-
plied late
Applied
late

Mean

15.2

15.6

14.3

16.9

r4.8

to.2

15.2

14.1

l5.l

13.8

15.2

t4.2

15.2

15.2

14.7

15.4

15.0

16.3

t5.4 15.6 15.5 15.0 t1.4 14.7 15.2 l5.l t5.l
Stardard Errors 0.8,t cwt. ; 6f aialgins 6.g9 

"t 
1. b.Eg cwt.: olmargins 0.42

Grain.
per ceBt.

Sulpb./AEm- Mur./AmE. of

Not
applied
early.

Applied
earty.

Meaa.
Not

applied
early.

Applied
early.

Meatr.
Not

applied
early.

Applied
early.

Mean.

Not aP.
plied late
Applied
late

MeaD

r00.9

103.1

94.9

lll.7
97.0

t07.4

100.9

97.1

99.9

gl.5

100.4

94.3

r00.9

100.1

97.4

r01.6 100.8

t02.0 103.3 102.6 9S.0 95.7 s7.4 100.5 99.5 100.0

Standard Erro$ 5. ; oI margins 3.92. 3.92 ; of maryitrs !.77.
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Strae/.

p€r acre.

Sulph./ADE. Mur./AmE. Me3'D oI Sulphate and Muriatc

Not
.'pplied
oarlY.

Applied
early.

Mean.
Not

applied
early.

Applied
early.

Mean.
Not

appUed
early.

Applied
early.

Mean.

Not ap-
plicd late
Applied
late

Mcao

2t.s

27.0

25.6

27.1

23.8

27.O

21.9

21.0

23.8

26.5

22.8

23.8

2t.9

21.0

.7

2A.A 25.1

21.4 26.4 25.4 2t.4 23.0 25.8 21.4

Standald Errors 0.46 cst.; of aarSins 0.32 cst. 0.32cf,1.; olmargiDs

Straw.
Per cetrt.

Surph./Al!m. Mur./Amm. Mcatr of Sulphate aDd Muriat!

Not
apPlied
eerly.

Applied
early.

MeaD.
Not

apPued
early.

AppUcd
ea.rly.

\Iean.
Not

apptied
eady.

Applied
early.

Mear.

Not ap-
plied latc
Applied
latc

Mea.n

00.1

110.7

106.r

111.2

97.6

ltl.0
s0.l

86.9

97.8

r08.0

94.0

97.6

90.1

08.4

10t.5

I l0.l

06.8

101.2

100.4 t08.2 l0{.3 88.2 103.4 95.8 94.2 105.8 t00.0

StaDdard 1.94; of BargiEs 1.37. 1.37 ; oI margins 0.97.

Summary of Results-{b) Varletal Response.

Grain. Milioo III. Yeomao IL
Square-
Head's
Master.

Swedish
Iroo.

Mean, St ndard
Error.

cft. per acle
per cetrt.

13.8
9I.I

l5.l
99.9

l3.l
86.8

18.5
122.2

15.r
100.0

0.34
2.26

Straw.

per ceBt. 95.6
23.9
98.0

24-4
t00.1

15.9
106.3

21.1
100.0

o.47
L94

SignificaDt advanta8e of sulphate over muriate of aEmooia with straw, but not !/iti 8rah.
With-straw signilicatrt rcsponses occur to sulPhate aPPlied l.ate and to Duriate aPplied early.
Swealish Iroa yielded signilicaotly h8her thatr the other varieties, ivbile YeoEan showed aD
advaalage io Srair oDly over MiUioD atrd Square-Head's Master.
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WHEAT
Nitrogenous Fertilicets as Top Dreasing : Sulphate and Muriate

of Ammonia.
Each in single and double dressings.

R W-Great Knott, 1930.

SvsrEr or Rtpuc^rIor: 6 radomis.d blo.b
ODlv rhra bldl6 r.rc harct d,
Arli or E^.8 PLot: U.totb acr..
S-Sulohate ol Ammoni.. 1 at the 6t ol 0,,
M-M&iate of Amhonia .lc{t. NitroseD Fr
O (.), O (b) -No Top Dl6ins.
E-E rly Top DBirc (ua!. tTth).
L-t te Top DienA (llay l6th).
E sad L=Eslv ed L.t Top Dt6iDa.
All plot! r@i;ed ,l crt, SuFrpho.pb.&, and

I c-t Potah S.lt (30 Fr ent) p.!.ci..

Wh.at sm: S.pt. totb, t9r9. Hentst.d:
AW.8tt-l1lh, l9!0.

Plevioa ciop : Shep led, fouored by smB*

Actual welEhts in lb.-Total Gral!.

Illocks o (a) o (b) S.E. s.L. TI.E. M.L- S, E. &L. M. E. &L,

B
c

74.25
85.00
81.50

78.50
61.00
74_75

&.50
67.00
79.00

78.75
60.00
85.75

63.50
84.75
81.50

98.75
68.25
86.25

63.50
53.00
77.50

85.25
75.00
65.75

Actual welghts irl lb.-Total Str.w.

Blocks o (a) o (b) S.E, S,L, \1.E. }I,L. S.E.&L. M.E,&L.

B
c

15t.50
t63.?5
r70.50

165.50
131.00
119.25

154.75
187.00
t83.00

152.50
179.50
I87.75

180.00
t90.75
174.50

r66.50
176.?6
156.?5

156.75
159.00
207.60

t42.15
180.00
163.75

Sumrnar_y of Re6ults.

Grain.

Per &rE

SuIph./Amm. Mur./Amm. [ean of Sulphate aadMu rietc

Not
applied
earty.

Applied
early. Mean.

Not
applied
early.

Applied
early. llear.

Not
applied
early.

Applied
early. ]Iean.

Not ap-
plied late
Applied
late

27.1

26.7

25.1

23.1

26.r

24.9

27.l

29.9

21.4

28.0

27.2

24.4

27.r

28.3

26.2

26.O

26.7

26.7

\Ieatr 26.9 24.1 285 27.8 27.7 25.6 26.7

Standald Errors 2.13 cwt. ; oI Earyins l.5l cwt. ..51 oi.t.; ofmargins l.06cFt.

M.E. O (b)
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marSins trralgins

Grain.
per cent

SuIph./AmE. Mur./Amm. Mear ot Sulphate and Muriat.

Not
applied
earlr'.

Applied
early. llean.

Not
applied
eady.

Applied
eady. MeaE.

Not
apptied
early.

Applied
early. llean.

Not ap
plied late
Applied
late

101.6

t00.3

$.{.0

86.7

97.8

93.5

101.6

112.2

102.6

100.9

102.1

106.6

101.6

106.2

98.3

93.8

r00.0

r00.0

Mean | 10r.0 90.{ 106.9 101.8 IO4.3 103.9 $6.1 r00.0

Statrdard Errors 7.99: of 5.65: of [ralcins 4.0O-

Straw.

Per acre

Sulph./Amm. Mur.,/.A.mm. llcatr oI Sulphate atrdMuriate

Not
applicd
early.

Applied
early. lIean.

Not
applicd
earl-Y.

Applied
e3rl_}'. Meatr.

Not
applied
ea.ly.

Applied
ea y. lleatr.

Not ap-
pli€d late
Applied
late

rl.0

61.9

82.5

62.3

5A.2

62.t

54.0

59.5

64.9

61.5

59.4

60.6

54.O

80.7

63.7

61.9

58.8

6l.3

Yean 58.0 62.4 60.2 56.8 63.2 60.0 57.4 62.8 60.1

Staodard Effors 4.I2 cwt.; oI margins 2.gl cwt. 2.91c*t.:of

Strav..
per cent

Sulph./A.ltrm. Mur./Amm. Meatr of Sulpbate aDd MEriata

Not
applied
€ady.

Applied
early. Mearl.

Not
applied
carly.

Applied
early. Ileaa.

Not
applied
early.

Applied
early. lleatr.

Not ap-
plied latc
Applied
late

89.9

103.0

104.0

103.7

97.0

t03.4

89.9

99.1

108.1

102.4

99.0

100.8

89.9

101.0

100.0

103.0

98.0

102.0

Mean 96.4 103.9 100.2 94.5 105.:l 99.9 95.4 104.5 100.0

Stardard Errorc 6.85; oI margiE 4.84. 4.84: oI lnargins 3.42.

Muriate appears to do better thar sulphat€ ia yield of grri!, but the difIercDce is trot sitnificaat.
No sigailicaot rcslrctrse to tI€ top dressiES itr gr_a.i-u, but ryith straw the si.otle &essi!8, applied
oarly, appears t! be eflective.
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Wheat : Comparison of Nitrogenous Fertilisers, Sulphate of
Ammonia and Cyanamide, applied in Autumn and
Spring.

Efect of Dicyanodiamide.
Effect of grazing with sheep in Spring.

R'l?-Long Hoos, (Section 3), 1930.
N.E.
BC

Sv3t!,l or Rrpuc^rrox: 3 randoois.t b]@Ls.
AE^ oF E^cE P@r: U60tb.ci..Ttq'Ems : S'nphak o, Ahmdia ed CFF

Eidc .t th. Et oI 0,3 t. lr. tr .@, applied
iD Altsbn dd SDrili.

HaII of t!. plots en .d by shep .nd haff trat.d
rith DiMrodi.hid. .t ib. ht dI 0-2 crt.
N. Fr ecie, appu"d itr Aurum, is sbom ir
k.Y ro TEiIrmt .

All ,iob r@iv.d 3 cwt. Sup.r., U c't. Mni.t
of Po6.b Der a@, arDli.d O.t. Uth. Aut@
dr..iD8! .ppliad I Cy.EEid. .Dd Dicy.no-
di.oide, O.r. l6th, 192!i Sulpb.te oI Ao-
EoDia, Oct. ,2trd, Spri.g .tftssilgs appli.d
Atril 16tf,. Sh€ep put oo lo " ErrjEg " plol5
lor oE d.y, Xay 9!h.

Wt.iSom: Oct. t nd, 19!1. Hatudt?d S.pr.
lst, Itlo.

Pr.rdoB crop : Ha! . Tte plots '6. hNAr.d
by th. $mDtirs @.rhod, ,a r.ldom @t!.
le.sltr te&n ,rom .ac! plot, coGtitutira .

Key to Treatrrenta.

Sulph./Amm. in AutuBn
Sulph./Amm. io SpriDa. .
C.ya[amide io Autumn
CyaDarnide in Spring ..
Dicyanodiamide
Grazing

l0 4 I l0

l3 16 I
l5 I 6 l6 4

s l2 16 1l 5 3

ll t4 t4 t, I I

I I t3 l6 l:l

1 15 ll l3

6 8 .l IO t{ 6

1l213l415l61718

Actual weights tn gram6 p€r sample.-Crain.

I 3 1 i e 10 1l 12 13 l4 Ii 16

B ,.c ..
l0!6.5
661.5
6l?.0

885.0
i75,5
121-O

60,t.0
io2,u
566.5

819.6
49r.0

?83.6
608.5
,89.6

1211.6
700.0
321.0

689.0
742.0
49i.6

1004_6
770.5
615.0

746.0
625.0
268.6

Itorr-s
I ?60-d
| 636.0

993.0
782.0
498.5

826.6
761.0
{14.6

9{6.5
?40.6
115.0

172.0
720.5

559.0
614,0
636.0

Actual weiEhts ln gratlrs Ircr sarnple.--Straw.

1r lDl13 llal15

Treatments. I l0 1l ,, | ,, l{ 15 l16

,l:
I,

x x

x

,*l ,1, 3 .l 5 I 9ll0 16

B
c

t.1i.b
1209,0

t216.6 hl99.i hl1r.6 h,16-6 h088-o
815.0 hr46-o h110.6 h23B 5 hroa o
r4a r ha^o 

^ 
ir i ihrr,<la.!^

1602 0
ll26a.o

t0{s.6113,1.0 I264.611t9?.oh4B1.o [354.0
t 185.0 lu4r.5 ll l26.b lrsB{ 5 h4r, o h377 o

t038.0
t061.0
1053.0

I r--"-
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Sumrnary of Results.

Graitr. Straw.

Av.rag€ Yield in .wt. Surph./ sulph./

Spritrg Sprtos SprbC SFi"c

No Grazing, no Dicy.
Dicvan.xliemr.le
craii"c
Grazhg atrd Dicy.

l6.l
t5.2
I t.5
r3.5

t6.6
17.6
I I.9
16.5

r3.9
16.2
t2.2
14.0

14.5
15.5
15.3
l3.l

r6.r
r2.7
14.3

2i.9
28.4
21.0
25.3

27.0
30.0

29.3

27.4
31.3
21.0
21.3

28.0
27.1
24.3

27.6
29.3
22.1
25.1

Mean l4.l 15.6 l4.r 1.1.6 l{.6 25.6 27.4 t6.0 25.6 26.2

Per ceDt.-
No Grazing, no Dicy.
Dicyatrodi,amide
Gri dag
GrazinS and Dicy.

110.6
104.1
78.8
92.6

I13.8
l_7
8t.4

113.0

95.0
I ll.o
83.6
95.9

99.2
105.8
t04.5
89.9

104.6
1r0.4
87.1
9?.8

t06.8
t08..t
80.4
968

lo3.l
ll4.?
88.6

llt.9

104.7
119.5
80.1
92.8

r06.9
r04.7
93.I
87.8

105.4
lll.8
85.6
97.3

Mean 96.5 r07.2 96.{ 99.8 t00.0 98.1 lo4.{i $9.3 98.1 loo.o

Sta.Bdald Error Lzj cwt- Jr ll.ggrper c.trt. 1.73 cwt. or 6.62 per cetrt.

. T-hl_ felq oi the Ey?zed plots is signiJicantly bclow thar oI the uagrazed ptots. The difference
iD yield. io lavour of ,the plots treated .\rith cyaaamide a^s agahst th5se trcjted yith sutphate of
ammoaia is not significatrt, while the dillerence irt favour of-the plots havhs atr autumn drc*sin,
of dicr.anodiamide is sitnificatrt oaly iathe casc o[ strrw, but nbt wfrere i Spring dressing oi
cyatramjde.was given, Th"ry * tro differcoces tl field berweeq the plots hariiag-automa 

_aad

spri[t applicatiors o{ the D.itflgetrous fertiliseE.
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Forage Crop : Comparison of Oats and Barley, Vetches and Peae.

Elfect of Sulphate of Ammonia in single and double
dressings.

Efect of Muriate of Potash and Superphosphate.

R F-Great Harpenden, 1930.

E.
OBOBOBOBOBOB

I.
u.

IIr.
rv.

vr.

IIII.
vlu.
rx.
x.

xI.
xII.

Sysrrl or RlPlrdttor: L.tio

Artr o! E^cE P!o.: V60tL
.crc. ILIJ dt tor har, b.l,

Trlrrnxrs: sulpb.tc o, A.!o-
Dooir .t tb. lat of 0,0,,&d

0,a Ft" N. pcr.se. l(uirtl o,
FoLlh.t thc E!. ol 0.5crt.
X,O Dcr r.E, ed Supqphos-
Dbrt ri tL Et of 0,6ctt.
DrO. F td!. .llr and iD @E-

8...r Cft?: Bc.G {?}EO lb.

O. B-P.iE oI sriipG oD. ray
.rbtt d to @ts (Prcr6.

, bEndr a .E) .rd b.tlcv
(Pluo.sc fu&r, i bBhlh Fr

r@) ED..tively.

P, V-P.iB oI .kip6 tb. otb.r
EAy .!ott d to p..! (l blsrE!
D.r .('!) .nd @t bc. (l
bGh.r Fr .@) r6p.ciiv.ly.

Ueu.ssoE: U.!. 8tb-13tb.

8...3 son: Md. lSth-rlDd.
Ott.! ('oF: Mar. 16tb-l9th.

H.lt-plot3 cut lor h.y: July la.
R€orild.r bN6ted: Aua. 1!.
PtdioE clop : Wbet.

l.
It. ..
TII. ..
IV. .,
vt. ..vll...
VIII.
rx. ..x. ..
xI. .-
xIl...

23.0
24.5
27.0
26.0
,6.5
19-5
23.O

31.5
34.i
37.0
36.0

16.5
26.6
,5.0
28.0

21.6
24.5
30.0
18.5
35.5
34.0
1X.5

(a) Produce welghed as hay.

Actual weighta h lb. of Dry Matter.

29.0
,5.0
33.0
35.5
43.5
32.0

29.6
14.0

43.5
39,5

,olu
41.0
3.1.i
10.5
37.5
33_0

43.0
17.O
a8.5

25.6
lr.0
36.6
30.6
3t.5
ao.5
3lI.5
3?.0
11.b
!r8.0
18.6
51.0

34.0
31.5
26.6
34.0
3E.0
31.5
,3.0
35.5

42.6
41.5
ill.0

22.0
18.5
31.6
38.0
35.0
35.5
36,0

'I3.537.0
36.0
40.0
a0.5

3r-5
32.0
32.0
31.0
31.5
29.6,
37.0
14.6
43,5
!0.0
40,5

21.6
a3,a
36,0
86.5
40.0
3a.5
11.6
r0.0
61.6

4.b
19.t

19.5
17.0
21.6
28.0
,3.0
25.5
29-s
30.5
33.0
35.0
36.0
38.5

22.O
35,0

a9,0
38.6
31.0
a1_0
rtl.0
61.0
!r8.0
41.0
62.6

7 4 I L2 lt 6 3 8 l0 I

I t2 6 ll l0 8 I 4 3 1

4 I 7 3 l0 6 I l2 tt I
ll 10 8 1 7 5 I (, I l2 3

l2 2 I 8 5 1 1 3 l0 1 II 6

I 3 ll 4 r0 5 6 I l,

5 4 I 6 8 ll l0 I l2 2

3 6 t0 7 I 12 4 ll 5 8 I

l0 3 5 l2 I I 7 8 6 4 1l

I 5 tl l0 8 I2 I 3 6 1

6 I 12 4 7 3 ll 8 9 l0

ll I 6 l2 I l0 1 ti

Ney to Treatrdents.

Treatments. I J 4 6 7 ti l0 I r2

Suf./Amm.
Mur./Pot.
Superpt!osphat€

0
0
0

0
I
0

0
0
I

0
I
I

I
0
0

I
I
0

I
0
I

I
I
I

0
0

2
I
0

2
0
I

2
I
I

l5
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SIrED.Ty of Rcrults (Separate Tttatucot!).

Average yield oI Dry
Matter in

c.w't. Fr acf,e.

No Nitiogen. SiDtlc Nitrogetr. Double Nikogeo"

Without
Mur./Pot.

with
Mur./Pot.

Witlout
Mur./Pot.

with
Mur./Pot.

Without
Mur./?ot.

with
Mu!./Pot.

N.I."*l

**'{

Oats with Vetches
,, ,, Peas

Barley,, Vetches
,, ,, Peas

Oats wittr Vetch€s
,, ,, Peas

Barley,, Vetches
,, ,, Peas

25.6
25.8
2t.1

20.8
26.9
24.1
29.6

t8.5
27.7
27.1
27.4

24.4
27.9
2A.t

32.1
32.t
25.7
32.1

27.8
35.0
33.8
29.3

25.5
28.3
30.6
34.8

38.8
29.6
32.7
36.3

3t.l
36.2
35.3
37.6

32.8
33.9
37.1
&.2

32.8
32.1
36.6
39.0

33.0
34.2
41.6
38.6

Effect of Sulplrate of Arrrrnonta.

Averaar yield of Dry
Matter i-tr crL

Per aare.
No

Nitrogetr.
SiEgle

SD.Iph.iAmm.
Double

Sulph./ADm. Mean.

Oats sith Vetches
,, ,, Peas ..

Barley,, Vetches
,, ,, Peas ..

21.9
26.0

26.t

32.t
31.3
30.7
32.S

32.1
34.t
37.6
38.9

28.8
30.5
3r.9
32.0

Mea[ 31.8 35.8 3r.0

Tte mixture coataidtrg barley has yielded bette! tia.n tie Eixture coDtai[iDg oats. No iliffd-
etrce betweetr vetches and peas. Stlong lesponse to boti siDgle aDd double &€ssitrgs oI sulphate oI
arnrnonia. No eIJect of potash. The small lespoDse to superphosphate is lot sitnifica,lt.

(b) Produce Threshed.
Actual wetghta in lb.-Gratn.

I I 5 I 10 ll 1'
I.
It.
III..tv..
vI.
VIT..
vtII.
IX. .x..
xI. .
XIT..

13.r5
20,26
20.26
25.60
71.16
1.1.00
18.75
15.25
77.26
25.15
,0.00

l\.25
19.75
14.50
13.['0
27.60
lr.0{
22.50
21.OO
l3-2i
28.00
31-7t
2,1.00

6.00
4.75

2r.00
18.60

18.25
18.00
19.75
25.75
26.25
19.00
32.00

1r.60
10.25
13.76
,1.60
10.r5

27.OO
23.60
2E.0r)
98.00
2t.76
20.00

17.00

22.76
,0.76
13.?5
16.76
16.00
2.1.00
1t.25
29.1'
13.00
16.75

9.50
12.15
,4.00
21.60
24.15
28.50
28.50
26.25
16.25
76.74
17.50
22.25

19.00
72.15

23.50
25.50
1r.50
21.i6,
1i.00
76.25
3Lr5

16.60
ll-60
,6.70
14.00
,8.00
19.00

l6_00
?1.75
,3_00
t5,00
99.00

18.50
,0.60
13.26
1,1.00
1,1.00
,6.60
11.25
77.26
26_25
17.00
2$.75
x2.24

8.50
27.25
!2.25
26.26
14.50
1.1.25
,9.00
19,2t
18.00

,8.25
30.r6

,1.76
l1_?6

16.00
14.00
31.25
1n.76
l5_25
21,25
,0.00
2A.t-5
28.50

8.75
,6.16
13,00
13.00
17.60
24.16
26.26
16.60
24.25
28.75
t4.25
a0.75

Actual wetghts i! lb,-Straw.

r. ..1 ,r.16 I 30.00 I r8.0o I !r.00 L6.00II. ..1 30.?5 L,.oo L!.50 Lt.r6 L5.?tIlI...l ,0.r5 I 3r.00 I 26.00 | a4.60 I 20.2!tIv...1 re.oo | 26.?6 | ,o.oo La.Eo Lc.oov. ..t ,6.?6 I 26.60 L8.r6 : 
'9.16 

I 31.?5vL ..l ,7.0o | 27.?6 t !o.oo I ,9.60 I t4.?6vII..,l 93.00 L 27.50 I 31.?t L7.0O I tr.oo
VIII. Ll.2E I 25-rs tz-7, 2i-2i I 2s-76VIII. | 

'r.25 
| 25,rs 72.7' ) 21.2i 1 29,76lx. ..1 2?.16 | 27-75 ) 26-2:' 3L00 37,00x. ..1 !r.60 | 3r.?6 I 27.15 36.00 r6.i6xI. ..1 t1.75 i 36.15 , 36-00 L ar_60 I 3r.50xtI...l !r.76 I .0.5o I 33.00 Loo I ao.16

33.00
25.16
31.60
32.00
37.hO
31.?5
33.?5
36.60
16.76

61.?5
41.26

20.00
29.60
30.76
36,2b
36,00
31.25
34,00

31.?6
,t5.75
11.75
3?.50

21.OO
32.00
3'1.50
33.?6
33.t0
,0.60
41.7t
44.25
11.15
44.60
21.75
11.15

,1.60
29.16
28.r5
x8.60
33.50
40.26
35.60
,t.60
39.?5
36.25
3!.50
3r.00

31.50

29.15

21.25
31.00
3L50

35JO
30.51)
12.50
,(0.60

26.16
22.N
27.26
30.50
2?.50
35.50
24.75
27.t6
36.r5
33.75
38.25
38.r5

21_OO
27.75
31.50
30.?5
3?.50
39.t0
38.00
37.75
39-25
41.00
12.',i6
12.25
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Average yield ia
cwt. per acre.

No Nitrogen. SitrgIe Nitrogen. Double Nitrogen.

*"h"* l= wtth
Mur /Pot.l Mur.iPot.

Without
Mur./Pot.

with
tr{ur./Pot.

Without
Mur./Pot.

with
Mur./Pot.

r Oats with Vetches . .

No I ,. ,, Peas
Super I Barley,, Vetches ..- | ,, ,. Peas

I

/ . Oats with Vetches . .

s""* l .. ., Peas' i Darle], Vetchcs ..
L, ,, Peas

l3.t I Ir.6
14.6 | 16.8
2r.6 | 24.3
t7 4 1 21.1

r2-8 | 15-0
13.9 t3.6
2t.7 I 24.6
zz s I 22-s

12.9
14.5
17.8
2t.G

12.0
t4.7

2r.8

12.9
l5.l
23.0
23.6

13.4
14.7

12.4
t4.4
2t.3
23.6

12.4
14.r
22.0
26.7

lt.g
l5.o
25.4
24.1

12.8
t3.2
24.5
24.4

,A

144

Forage Crop, Great Harpendeu 193O (cont.)

Sur nary of Results (Separate Treatments)'
Grah'

Effect of

Grain. Straw.

Aver.ge Yield iu cst- Fr a.re.
No Sinsle No Doublc

Oats with Vetches
,, ,. Peas

Barley,, Vetches
., ., peas

l3.l
14.7
23.r
20.9

12.8
14.8
21.8

12.1
l4.l

24.1

26.7
26.9
24.9
22.A

30.7
26.2
27.7

32.8
31.3
32.1

Mean .. r8.0 18.2 18.6 25.3 29.r 32.1

\o
Super

Super

Aver.ge yield irl
cvt. p€r acre.

No Nihogetr. Single Nitrogea. Double Nitrogetr.

.without
IUur./Pot.

with
Mur./Pot.

Without
Mur./Pot.

with
Mur./Pot.

Without
Mur./Pot.

with
Mur./Pot.

Oats vritl Vetches '.
,, ,, Peas

Barley ,, vetches ..
,, ,, Peas

Oats with Vetches . .
,, ,, Peas

Barley,, Vetche-s ..
,, ,, Peas

23.8
27.5

r8.0

25.5
25.7

21.9

27.0
28.3
26.4
23.5

30.6
26.0
25.9
25.7

31.3

25.5

30.5
27.5
25.2

29.1
28.r
33.0

32.6
29.2
26.3
26.9

31.5

21.4
31.3

32.6

30.2
33.4

35.0
30.r
31.0
3r.9

30.9
34.5
36.1
31.6

Effect od Potaah and

Grdn. SEaw.

Arera€p Yi.ld in cst.

Oats witMtches . .
,, ,, Peas

Barley,, Vetches ..
., ,, Peas

12.6
11.4
2t.3
22.3

12.9
14.7

23.6

12.5
l5.l
22.2
2r.9

13.l
14.0

24.O

12.8
14.6
22.7
22.9

24.7
30.5
26.0
20.9

3t.9
29.6
29.0
34.1

29.5
3l.l
27.2
26.1

3Ll
29.1

28.9

30.3
30.1
27.5
27.5

trIeao 17.6 18.9 17.9 18.6 18.2 26.5 28.5 28.8

Oats hawe done better with peas than with vetches iE the gBitr. The tta ey nixtures have
vielaed sicnificantl\ better than ihe oats mixtures in grain, but the revers€ is the case with straw.
h."oo""."t" oot^"( 

"nlY 
otr mlxtules containing tnrley. The small resporse to suPerPhosphate is

ia.ihUicnnt.' Large re"ponse to sulphate of a;moria h stravr, but nothitr8 with 8raitr'
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POTATOES
Nitrogenous Fertiliser: Sulphate of Ammonia.
Potassic Fertilisers: Sulphate and Muriate of Potash and Potash

Silt (30/o).
Each in single and double dressings.

Superphosphate.
R P-Long Hoos (Section 6), 1930.

s'w'
GDA

H

SYszr or Rrl!,crrox: I
randoEiad blcls oI I Dlot!

each. Erch plot divided i;to,

AiB o! ErcB Su!-Pr$:
Ur00t! .cE.

TturtENas : T..ti!s 0, 0.r.!d
0.4 cit. Fr i.rc N i! Ior
oI SdDL.le o, A6ood.. 0.
0.!t and 0.8 crt. rEr .@ K.O
in f()@ oI Sulphatc ot Potsi.

uiat of Pot !h.nd Potdh
D S.lt. Sup.rf'heph.te rt t!.D raG ol 0.6 c*t. Der a@ PlO^

appued ro olc ort of ea.ti
peL of rrEplot!, irdiet d by
tt ltcatD.ot sEbol @u.
rinp 6 tb.t h.I:

FctuFrd X.!sr! (l!-13 toE
Fr a..!) .g9li.d Janary ra.

rr{u6 appli..l : Apdl Isi-t d.
Potatc pLlt d: Apdt ,!d-

3r(L LiIt d: S.pt. ,aib-r5rb.

vdi.ty: Ally. PrcvioB Crop:
WhaL

Key to Treatnents.

g: I 9P
1

OP
2-45

3l
65

4P
652

7P
9Ml-

?M
8P

5"
7S

8M 6M irr 8S

45l ry 8P
2TM l ^:

7P 6P 85 SS 6P
3-

9P
,S I

2-
3 6![ 6S

41f
l

3-
8M 6M

; I 3-
8S 8Pl 9S

8M
6M OP

9M
7P 6P

6S
21M

l IT 2
45 5M

7M 5P
l-

Treatoeat No- | r 3 4 6 7 8,9
Sulpb./Aem. I OPotasb .. l0

I
0 0

0
I

112rlr 0
2

tl2zlz

Actual welghts trl lb.-Sub-plots wlth phosphate.

{l
Blocks.

B c D E F G H I

Quantities00
olo2
t0
ll
ls
20
2l

258.25
208.00
103.?6

t03.75
246.50
284.76

rs6.60
3r0.60
268.@

208.00
241.(n
228.25

169.75
248.7 5
261.60

245.OO
234.76
285.76

t07.00
220.75
242.25

214.23
108.50
220.25

247.25
208.00
24E.00

t44.26
158.50
r 70.00

t56.26
218.7 5
260.26

23a.25
225.7 6
2t t.60

179.50
t59.25
t1I-25

2r6.50
231.50
206.00

196.50
234.25
240.26

164.25
2t3.25
200.00

201.50
223,00
r89.76

260.00
223.26
237.26

r59_00
r64.00
203.75

I56.5{)
202.50
t97.75

t69.25
183.75
227.U)

r20.7 6
r30.60
r53.25

t98.25
t96.00
220.50

108.?5
201.50
233.50

187.00
171.50
216.00

r66.76
220.7 5
229.76

213.60
229.26

5.7 5

K
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Potatoes, Long Hoos, 1930 (cont.\

Actual wetght ln lb,--Sub-plota Fltlrout Phosphrt .

t 81.25
222.25
202.25

221.50
197.00

it09.50
I87.00
1s8.50

2l1.75
213.25
181.75

138.00
13s.25
t90.00

187.50
226.00
215.00

227.50
154.00
206.00

171.25
135.25
r69.25

2.13.00
185.00
l?6.50

195.50
r97.50
203.00

150.00
200.50
l?9.50

r 75.00
120.00

207 .7 5
t88.25
2l t.00

t57.75
138.75
t57.25

r36.25
117.25
205.75

r40.00
t98.75
l8t.?5

160,50
148.76
174.15

109.25
187.50
210.?5

t79.26
202.25
18t.60

138.00
r35.00
l??.00

r71.00
206.75
230.75

2M.26
t92.76
224.76

161,50 I 184.50
268.00 r 183.50
222.75 206.25

Sumrnary of Average Ytelds.-Separate Tneatrrent3.

Sumrnary ot SlE!fftcatt Results.

(a) Effect of Quantity of Nitrogeaous aad Potassic Fertilis€rs, in relatioa to Superpho6phate.

iz AB

0 0 i 226.000 r I 233.00
0 2 I t60.60

I 0 I 178.75
I I 218.00
I 2 , 268.00

2 0 | 182.25
2 r I 27I.00
2 2 1 237.@

Witiout

Average yield itr totrs per acre. I No I

i S/AEE.

Superphosphate. With Superphosphate.

Sitrgle
S/ADm.

Double
s/ADm.

No
S/ADn.

Single
S/Ame.

Double
S/Amm.

No Potasb .. .. i Z.aa
I

1 Sulphatc .. .. .. I a.oo
Siagle I Muriat .. 0.86
Potssh I Potash Sdts .. .. I 7.30

I Sulphate ., .. .. I 8.66
Double { Muriate .. I 7.81
Potash I Potash Salts .. .. I 7.66

9.80
0.95
8.76

8.r2

I0.43
9.31
8.r2

8.78

9.07
8.09
0.84

8.43
9.37
9.85

7.t9

8.21
8.10
8.60

9.14
9.27
8.14

8.32

10.2t
9.89
0.4t.

t0.34
lt.12
0.29

9.75

9.32
10.23
r0.94

10.94
10.09
11.07

AveraSe yicld in tolrs per acre. Average yield per ce[t.
Nol

s/emm.l
Single l

S/emm.l
Double l

S/Amm. llean.
No

S,'Amm.
SiDBle

S/AEm.
Double
S/Amm MeaD.

Without
Su?er

I No Potash
{ Sitrgle Potash..
I Double Potasb

7.55
7.64
8.01

8.12

0.53

8.78
9.00

8.15
8.6t

84.1
85.1
89.3

90.5
r03.5
106.2

97.9
100.3
109.7

90.8
96.3
99,4

\Ieaa 8.98 9.00 8.57 86.2 100.t 100.3 95.5

I No Potash
with { Single Potash. .
Super t Double Potash

7.89
8.30
8.85

8.32
9.84

!0.25

9.75
10.r6
11.00

8.05
9.43

10.03

87.S

s8.7

92,7
r09.7
t14.3

108.6
rl3.3
t22.8

96.4
105.2
lll.9

Mean 8.35 941 10.30 9.37 93.0 r05.6 I4.8 104.5

Meaa of super and no sufrer 8.04 9.65 8.97 89.6 102.8 107.6 100.0

Statrda.d Error : 0.215 toEs or 2.1(} per cetrt.

D E F G H I
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oI QuaEtity ar1d Quality oI Potassic Fertilisen, in relation to

Average yield in tons per acre. Average yield per cc .

Sulpbate I

oI Potasb.l
Muriate I

ot rotast.l
Potash

Salt.
Sulphate I
of Potash.l

Muriate I

oI Potash.l
Potash
Salt.

f No Potash
Witbout I Single Potash
Sulxr I Double Potash

8.r6
9.39 I 8.0S I

8e6 | e.o4 
|

8.45
8.76

00.8ru.6 lm,r 191.2ee.olroo.sls7.6
Meatr oI Single alld Double

Pota-sh 9.13 8.60 t09.3 95.4 95.9

I No Potash
With I Single Potash
Super I Double Pota-sh

8.66
9.25 19.4r 19.65ro-r4 I 10.40 I 9.50

103.1
t13.0

s6.4
10.1.8
tt6.6

t07.5
105.9

MeaE of Single aDd Doublc
Pote-sh $.70 9.94 9.58 108.0 r 10.7 r06.7

or 2-{0

147

(6) Effect QuaEtity

I I1.

_ SiSDiIicant req)onse to first dressirlg of sulphate of ammonia both *ith aEd without super-
pbosphate, and to second dressitrg otrly in the presence of suprphosphate. The response to podasb
b stoall itr the abseEce of superphosphate, but significaDt where auperphosphate is also added.
Therc ia a sigBificatrt re"ponsi tri srpirptrosphate,"especially on the Iilgtr'er yietas-

Potatoes @r. Salaman's experiment).
Variety Test: Virus-free Strain and Scottish Stock Seed,

Efrect of increasing dressings of complete fertiliser.
R P-Laboratory Garden, 1930.

N.
SYsEr. o! Rtr c^ or : hti! Sq!.fr.
Aru or E^c, Pbr: ,0 ir r 216 ir

B:1 oit ol @mplci. F.rtili!.t.
C:, uNls oloDplete Feitilis.
D:4 uiE o, @Eplete Fertilis.

I 1 csr. Fr acre o, Sulphatc of AEEonlr
I mit= ? r Nt. per acE ol S'dph.ie of Pot t!-

t, cwt. F! a* ol Supdphcphrt .

Plots split at raDdom fo!:
P-s@ttisb slck sed (froE Perth).
T:Dr. Salaban's vitu hee sb.in (frolo

ManllG apOlied: May ,3rd-
Potatc pLnred: M.y r3ril Lrteal: o.L 7th.

of Results.

Average yield per plot.
No

Fertiliser.
Single

DressiDg.
Double

DressiDg.
2uadruple
DressinB. l1catr.

Standard
Error.

Scottish Stock Seed in lb.
,, Per ceot.

Virus-fre€ Strain in lt.
p€r ceot.

16.9
63.2
16.9
68.2

2:r. t
89.5
9{.1
97.5

27.9
t12.7
27.1

109.7

29.6
119.3
33.4

134.9

24.1
97.4
25.4

102.6

0.96
3.88
0.98
3.88

.- Sigaifcant respoDses to all applicatioDs oJ coroplete fertiliser. The small advant3ge itr yield of
the virus-ftee stf,aio orrer the Scottish seed is rDtsignificatrt. No sigraificalt difiereice Setween
vaiieties in tieir espouse to the Iertiliser. 

L

IV.

P T
B

T P
C

P T P T
D

T
C

I
D

P T
B

T P

P T
D

P T T P
C

P T
l]

T P P T
B

T P
D

1'
C

Actual in lb.

Ro*'. Scottish Stock Seed. f irus-free StraiL

ti C D ll C D

I.
II,
II I.
IV.

15.5
15.6
18.5
I8.0

21.O

17.5

:9.0
26.5
29.0
27.O

28.0
31.5
32.0
28.5

16.5
13.5
17.5
20.o

27.O
23.0
21.5
25.0

27.5
21.5
28.0
25.5

36.0
3r.0

33.0
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SUGAR BEET
Compa.rison of Chloride Dresaings: Muriate of poash and

Agricultural Salt.

R Llong Hoos (Section 6), 1930.

N.E.

S M&S o \I

\I o lI& s S

N&S ]I S o
o S ]I &S

SYsd o! RtErjcrtro : lrtin SqraE
Asa or E!,c! Pror I U0Ot[ a.rq

O:No Ctlori.tc dr..sio!.
M:Mdfiac. ol Pot$h. - 1.t th. mt of 0.8 cr..S:Asric hrral $lt. /Chlorid,e per a.r!.
AU plots h.d dulg (lr-lt .oa per &R) .pptid Ju. taih ; r crl D.r *r. Niri.re

ol :ina ind I crt. Fr .@ Supqphcpb.a., .rDtid X.y 2trd.
Chroride dressiog! applid : r&y 8th-
S€d soE : U.y gtb- Litt€d: SepL SOrhOcL }rd.
Previo6 ClrE : Wt!.L

Actual wclghts ln lb.

IV.

The- r€.poDse t_o_ M-uriate- 9I Potash and Sa,tt is iosiguifica.at with roots. The tops appear to
lespond better to Muriate ol Pob-sh ttralr to Salt, but the differetce is scattely sigtrificanl.

Roots

Rorv. o ]I S M& S o ]I S }I& S

I.
II.
III.
rv.

399.5
403.0
370.0
379.5

398.0
408.0
107.5
390.0

391.0
406.5
385.5
425.5

386.5
391.5
397.0
390.5

359.5
3t4.5
319.0

397.6
341.5
347.0
325.0

353.0
336.5
305.0
344.5

!72.5
324.5
329.6
335.5

Sumrnary of Results.

Aveiage yield.
No Muriate
No Salt.

Muriate o{
Potash, Salt.

Muriate oI
Pot. & Salt MeaD.

Statrdard
Error.

Roots (washed)-
toDs per acre
per cent.
tons per acre
per ceEt.

Tops,

7.m
98.1
9.04

98.8

7.54
101.2

s.4s
r03.6

7.67
101.7

8.97
97.9

99.0
9.12

s9.6

7.44
100.0

9- 15
100.0

0-129
1.73
0.t42
1.56

Suga-rperceDta8e i n roots 17.51 17.65 17.15 17.79 17.60 0.I68
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CLILTIVATION EXPERIMENT
RM-Mangolds, The Broad Baulk, 1930.

s.w.
A

Sysrr or Rlpuc^rroi : t le.ioDied blcll&
As^ or E^ci PLor: Utot! acE.

Sl:SiEar cultiv.dor-Irld I.tt ttaLSr:SiM eluEtioa-I,el ridp..LAII plor. be.l !dt. ruD.r. 5.rt. SulDhri.ol A!@@i. .ad a crL Muiale ot piirtsh

lr l.' 1.. Illl

B C ploush.d dd fiFl Ste.i culrivatio _Feb. 94r"h-

I I I I I drc aDtied: ltav ,trd. '
I P I Sr I Sf I P I AI plots oi.d &d bitucd: u.y Erh.
I I I I I Dr hd: M.y 8lt. LUtd: Oi,(. rrrh.

Sf Sr P Sr Sf P

Actual flelds.

Blocks.
Roots io lb, Tops itr lb. No. ol Roots.

P SI Sr P SI Sr P Sf SI

A
B
C

4t20
2874
35?6

4080
2t2A
2892

3300
2474
3668

rr33-0
178.5
835.6

1056.5

701.0

869.0
634.0
897.0

9t{
699
8.tl

859
651
?89

l0l8
670
883

Sumrnary of Results.

Average yield. Ptots
ploughed.

Simar culti-
vatioo land

left flat

Simar culti-
vation laad

ridged.
llean. StaDdard

Error.

Roots, tons per acre
,, Per ceot.

30.86
107.6

27.08
94.4

28.t0
98.0

28.68
100.0

2.082
7.28

Tops, toEs pe! acrc
,, Per cent.

8.17
I08.6

1.25
96.4

1.14
95.0

7.52
r00.0

0.538
7.t6

RooG, auober per acae
per ceat.

r6360
100.5

16327
91.2

17140
105.3

16276
100.0

456.0
2.80

The differetrc€s betw€eD the lelds ,or the ttree cultivatioD treatEents are Dot significatrt,
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WOBURN

Rotation lI., Six-Course, Stackyard Field, 1930.
For tull particulais of expertmeat aee Rotharrtated RePort p. 128.

P!ms: U40th acre.

N:4, 3, 9. I atrd 0 units oi N, each with 2 uoits PrOr atrd 2 uniLs N:O.
K:4, 3, 2, I and 0 unts oI li:O, €ch witb , units N and 2 onits PtO.,
P=4, 3, 2, I ard 0 units oi P:C5, ea.h $ith 2 un(s N .nd , uits I'rO.

I uoit o, N=0.15.st, N per acre 6 Sulphate of A.rmonia.
I unit ot K-0.25 c\rl. K.O pe! ac.e as Uuiatc ol Potsb.
I rit ol P:0.15 c*t- &O. per &r 6 SuF4,b6phat€.

C B-Barley (Plot8 l-15).
X.!or.. appli€d: iIar.22nd. S..d$E: uar.28tb. Han6ted: Ars.13t!'14th- Vdietv: PIoloag! Atcb.r.

Yteld of gratd in cwt. per acre. Yleld of straw in cst, per acre.
N.\Y,

C S---SuEar Beet (Plots 3l-!15).
X.!ut!3.ppli.d: April r9th. Sed 5on: April S0th. UItd: OcL 9ttr Vdiety: Jolllso! P.

.washed Roots-tons per acae. Tops toua pea acr€,
N.W.

C P-Potatoe3 (PlotE 6l-75).
X.nu6 appli.d: Apdr 8tL PLlted: April loth. Ultcd: Oct. Ist- V.ti.ty: Ally,

Yleld of Root3 ln tona per &cre.

l5

IK
20.7

2K
19.8

0\
13.6

IN
18.9

2P
22.1

3K
2l.l

OK
10.3

4N
23.0

IP
22.1

OP
22.0

4K
20.4

2N
18.2 20.7

3P
19.4

4P
20.5

IK 2K
32.9

ON
29.4

tN
35.6

2P
36.7

3K OK 4N
44.6

IP
37.6

OP
36.3

.1K 2N
36.8

3N
44.4

3P
37.6

4P
39.3

3I 3.20
IN
3.39

4P
3.45 4.16

IK
4.1:l

3.87
4N
4.50

2P
3.91

4K
{.43

OK
4.18

ON
3.4r

3P
3.80

OP
4.11

9K
4.3S

3K
4.t4

2N
6.02

IN
4.61

4P
5.04

IP
6.2S

IK
7.07

5.51
4\
ti_2i

2P
4.80

4K
6.80

0fi
?.05

ON
4.70

3P
5.6.1

OP
6.43

2K
7.34

3K
7.r4

N.W.

11.83
IK
9.46

ON
8.23

4N
12.82

3P
9.90

2K
12.O7

OK
Il.t6

2N
t1.73

IP
1r.83

OP
s.22

4K
12.f6

3N
13.06

IN
ll.l7

4P
12.84

2P
10.74

l0
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l5r

Sum,rrrf/ ol Raaultr.
l. Table sho*ilg iDcrements itr yietd per cet. ol N, PrO. aid KrO, together Fitl tlre stardard

errors of the itrcterlrellts.

2. Table showiag the pe(lEtage iDcremeot3 in yield Ior N, PtO. and KrO, with their staDdard
ettors.

Crop. N P K

Barley-Grain, crt.
Straw, cwt.

Sugar Beet-Roots, totrs
Tops, toDs

Potatoes- tons

13.7 X2.327.5 t 3.81.77 i 0.492.71 t o.9l
734 t 2.39

-3.8 tz.A4.0 13.8
-1.12 j 0.49

-2.29 + O.9l
3.81 + 2.39

1.0 t 1.4
2.6 *2.30.21 i 0-29

-0.17 t 0.55
2.15 t 1.43

Crop. N P K
Staadard

Er!or.

Barley--Craitr
strarv

Sugar Beet-Roots
Tops

Potatoes

1o.21
lt.23
6.76
6.73
9.84

-2.83l'64
-4.27
- 5,67

1.20
t.E0
r.32

-0.7t
4.77

t 1.70
t 1.64
11.87
12.28
t 3.18

Si8nificant results are ia bold type. Negative sigE meaos deptessio!.
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REPLICATED EXPERIMENTS AT WOBLIRN
Potatoes; Comparison of Sulphates of potash and

Magnesium and Mineral potash.
Eflect of Superphosphate.

I7 P-Lansome, 1930.
Srsrlr or RrrlrafloN : tadD Sque. Each ptot diyid.d hto tso.ub_ptors.
AE^ or ErcE Waol.' Pl,or I U{Orh e6._

O-No Pot$h or tdr€n !d@.
u:Su.lph.t of U.Cresiu.
S:Sulphrt ol Potash.

Sulphate ol Potat &d Potsb ltiq.t it rh. rat of 0.6 cwt, IGO rfud.-supoat.-or-M.gb.$@ at the r.t of 0,267cst, McO rEr rre. .auiisfa! n;u.r cwL Kru, sEp.{pbcpbrrc .t rb. ..t. of 0.5 crr. p:o. o.r :86 adried ro
oue out ot e.cL p.ir ot .ib-prors, iDdi.at d bv tt trErdni ayDb;a,ifi;;;
oo thrt hdl

kd lim.d .!d duDald ir tt29.
Mamtt rppu.d: Uay 6rh. Pot rcphllld: U.y att.
Potato.r lilrrd : S€pL BO&.C!L r,3L V.ri.ty: Atry.
PEviou C!.p: Potaro€ rollorld by Fodd"iC.op qny", VctcU"r -a e."""1.

Mean 11.00 tons. Stardard Eror:0.267 tols or 2.34 per ceot.
No respoose to supe4)ho6phate, or to ttre potash or raagiesium trealmetts.

s.1v.

o s K I
S

K
}I o

n It I S

NI t S K

Actual welEhts ln lb.

Column.

Superphosphate. No Superphosphate.

o ]I S K o ]I S K
r. ..
II,
III. ..
IV. ..

352.50
358.00
214.7 5

350.25
315.75
286.76
265.15

377.26
305.00
263.00
265.00

386.75
291.00
283.7 5
276.25

377.00
319.75
25i.50
256.50

330.25
336.25
326.00
274.73

388.75
338.25
271.50
282.M

3&.50
306.75
256.15
279.75

Sumrnary of Results.

AveBge yield.

Toas per acre, Per c€ot.

lv"
No

SurpiEte Sulph.!e

Without Sulrcrphosphate.
With Superphosphatc

10.81
I I.00

I1.40
10.79

I1.28
r0.72

lo.s6
11.05

98.3
100.0

103.6
98.1

102.5
97.4

99.6
100.6

dr
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l5:l

WOBURN
Potatoes: Nitrogenous Fertiliset_s, Sulphate of Ammonia and

Cyanamide.
Phosphatic Fertilisers, Superphosphate and Slag.

W p-Lansome, 1930.
N.W.

SYsEr or RrllrcAno!: &ri! Sowa
ArE^ or BrcE plor: r/45th .IE.

'-#"fs,ii:]*PnT#Fxl&T#,,,lu.er"f ilr,il,i.., j#,T:;I
9, sJ :-cFdmid€ ald stas.r, r:Lle@Eide ard SupemhcDhat -
i, + =surprEte o, &Deonia ad st,ps, P:Sulphate of ADmonia,nd S"---f,*f,^,-

ffi#[f,4i**"*ifi ,.dr,;S#ffi ,Hi.li";*,*,**,
Actual wetllhte tn tb.

Therc is a saall Eoa-siFoificaat,,*L?i-ir'";fi f, lt""T'*ffiffJ*f 
""ff":f 

l**&H;,P"JJ:X"#trH*"Sj'SH

c
SI

C
P

S
P

S
SI

C
P

C
SI

S
SI

S
P

S
SI

S
P

C
SI

C
P

S
P

s
SI

C
P

c
SI

Row. c, sl C,P s, sl S,P
t.
II.
IIL
rv.

653.25
638.25
522.25
585.7 5

61s.50
642.7 5
591.50
559.00

604.75
530.25
572.7 5
512.00

577.50
601.25
618.75
470.25

SumrnarJ, of Results.

Average
yield.

Cyaaamide
SlaC.

CyaEamide
Super.

SulDh./Amm lleao. Sta.Ddard
Eror.Slag- Super.

Tors per acre
Per cetrt.

11.95
102.6

12.t2
104.0

ll.l5
95.7

11.39
97.8

t 1.65
100.0

0.406
3.48

T.

II

II I.

rv.
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WOBURN
Sugar Beet : Potassic and Chlotide Drecsings, Muriate of Pbtash,

Mineral Potash, Agricultural Salt

EIf ect of Superphosphate.
s.w. 'W S-Lansome, 1930.

K
S

M o

I Ii
o S

1 I n }I

; M
S 1

tn lb.

Syssr or Rrpuc^dor : Latin Square. Eacb plot divided irto two suEplots.
ARB oP Eacs \l,EoE PLoa: U.10th.cre,

O:No Salr, Do Potsh.
M:nldrirr. oI PotasL I at the rate o1 0.6 cwt.
K:Potasb Mine.al- I X,O per acr.
S:$|r to rive eme u-outrt oi Cblorid. d lo Mui.te of Potah.
SueDbcDhare at atre rale ol 0.5 cwt. Fr acre watq slubl" P,O, applio, io ore
oui oi @cli pair oI suEplors, ildietd 5y tle tett]mt syDbol @uribg ou that

Ilod duDeed ed liDed, 1929. vaod6 eppLed I Uat tnd.
Bet em": Mav srd, 'Lirt.d: Ocr. 7trl-8dh', vdieti: Job@'s P.
PrevioG crop: 'PotatG foUos€d by Fodder cdp (Rye, vetcha and BeB)

of Results.

Average yield io
tols per acre.

No Salt,
No Potash.

Muriate oI
Poti-sh. Salt.

Potash
Mitrera.l. Meatr.

Standard
Error.

Roots
(washed)
Tops

lT No_Super.
L sup€r.
f No SuDer-

t s,p"..

8.99
6.86
6.93

9.24
9.21
7.25
7.21

9.98
9.18
7.41
7.12

9.10
9.35
6.83
7.63

)s.zz

)z.ro

0.397

0.336

Sugar per-
centage iD JNo Super.
roots \ Super.

19.24
19.38

19.36
19.46

19.29
r9.33

19.32
19.45 )ro.es

0.196

Aver"age yield
per cent.

No Salt,
No Potash.

Muriate oI
Potash. Salt.

Potash
l,Iineral. llean.

Standard
Error.

Roots JNo Super.
(1va-shed) I Super.
Tops JNo Super.

\ Super.

98.3
97.0
95.7
96.7

99.7
99.4

101.2
100.6

l0?.7
99.0

t03.5
90.6

98.2
100.9
96.2

106.6

\ roo.o

|'*o

4.28

4.68

Actual

Column.

Roots (dirty). Tops.

o ]I K S o }I K S

I. t*II. IP
# J,f

381
{ol
371
391

147
363
399

362
412
410
422

358
4t8
367
433

193
188
ts6
rs9

205
205

174

194
204
2t4

195
229
186
I88

I. lkrr. I 3.rrr. falV. lo-z

383
393
392
397

425
4t3
406
343

402
444
401
3r4

4t0
426
448
430

r88
I83
188
209

203
195
2t4
200

206
2I9
2t5
132

206
225
206
r93

The small respome io roots to t]1e application of salt in the absence oI suprphosphate is Dot
signiJicant. No response to muriate of potash, potash miaeral or superphosphate. With tops theto
is a signilicatrt respoDse to the potash and salt &essings but oo differences betweeo these, a.Dd Do
response to superphosphate.
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IV.

REPLICATED HGERIMENTS AT OUTSIDE
CENTRES

Grassland- Meadow Hay.
@asic Slag Committee).

Mr. W. Eydes, l7alton Lodge Farm, 'Walton, Chesterfield,
Detby, 1930.

PeEuaagat ars!!.
Sy3rrr o! RtPl,Ic.rroi: Lrtto Squr6
AEr o! Baca PLor: Ula..!..
SoU: Ctiy 6 i6- d..p.

S-Supa.
U-XieEr ft..Dh.t .
L:lrr SolubL Slrs {r1.0%t.
H-Hirt $lublc St r 1e0.6%).
DEsilgs plovtdiig 1 crt. PrO. p6r r.nr, rppltld F.b. at}.
Hry cur: Jrly utL wd&.d: A6a.7th-8th.

Actual welatt h fb.

. T-U." -"p"_q* to tbe dte3si.Bgs of Diaeral nhognhqte aoq high atrd low solubls slags aft trotEi8liIicatrt. The plots treatad tth superphosihaa; givo a sg::;Icantly uigh* yiaaE?;-dy oitbe others.

H L t{ o S

M H o S L

S o L \I H

L ]I S I' o
o S H L ]I

Row. o }I L H s

I.
II.r[.
rv.

176
2tl
197
23t
207

r83
t7s
224
2I0
180

225
236
2r8
204

t52
226

254
t77

203

186
292
234

Snmrary of Results

Average
Yield. Control.

Mi&ral
Phosphate.

Low
SoL Slag,

High
Sol. Slat.

Soper-
Phosphate. Mea!.

Staidard
Error.

Cwt. per acre
Per ceat. . - 98.0

26.3
03.7

28.0
0s.8

28.0
09.0

30.6
108.8

28.1
100.0

1.28
4.64
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Crassland- Meadow Hay.
(Basic Slag Commiaee).

Mr. !7. H. Limbdck, Badminton Farm" Badminton, Glos., 1930.

III.
IV.

PerEaleat graa8.

Sy$rr or Rt?Lrc^ror: IatlD Squr?.
rttr or E^ci P!or: Vloth icr..
Soll: Llght r.d leE 8 LL iLr?.

U-GroEd XiD.r.I Ptcptat .
L-I-d tolubL SLa lrl.0%).
E-EIgL loluble slea p6.o%).
,Hlst !6oytdbs l crt. P,q pc st, .9,Dlid J..- ll&86. !.t
II.y cat: J[n. t6tt wdgt d: JoE lott-ItL

Acturl wclght8 tn lb.

' 
There has beeD Eo req)otrse to the stags, or to mitreral pbosphate. Tbe yield of hay as seighod

in tbe field was si8nifica.ntly iDcftased by the d.essiDg oI superphcphate. This iBctease, ehe!
€,xpressed as airdded hay B?s, howev€r, Euch sEaller, and hardly sig[iricaot.

S o L }I

l1 L H o S

o It }I S L

H s o r lra

L It S H o

Ro*.
Hay as weiShed. Ai! dry s.eights.

o M L H S o L H S

I.
II.
rII.
rv.
v.

442
472
479
661
{58

420
402
520
4M

7

122
418
489
494
{89

403
478
604
6\4
5lB

6t2
4m
653
659
457

345
362
379
451
337

335
332
388
383
439

365
374
4r2
410

2SS

395
413
421

380
380
420
ug
382

Snmmary of Result6.

Average
yreld. Cotrtrol.

l*""*
lru'pu"t .

I-ow
Sol. Slag.

H8h
Sol. Slag.

Super-
ph'phate. Meao.

Stadard
Error.

Hay ar weiShed-
Cf,'t. per acle
Pel caut.

Aii dry w€i8tfs-
Cst. p6r acre
Per ceat.

a.s
99.3

33.6
.2

41.5
96.l

98.4

41.8
96.8

33.6
98.7

13.1
00.9

33.9
99.4

46.6
108.0

36.9
r05.4

43.2
100.0

34.1
100.o

1.33
3.07

1.01.
2.99
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Barley: Effect of Nitrogeaorrs Fertilisers, and of Sulphate of
Potash and Superphosphate.

l'o7

H. G. Nevile, Esq., \07ellingore, 1930.
Plaa aad Actual I efEhta ln grama per sample.

SY6rtI o, R.rlrc^f,or: hti! Squrr..
AE or ErcBWsoE Pr,t: V6oth.ci!.
Soil: Llght lo.e 6 Odutic tiE stonc.

Plots 3rbiilid.d ro r@ie @ pot sh orsrF!p!6ptr.r. (O), SotDbaa! ot pot-
aD (K, .t thc Er. of 0,G cwt. K.O
Ft a.t!, SulErpLcpbare {p) .t 6.
iiffd'ci B;t';B'.ffi+ffil

PtoB barv€icd by 6aoplinA Eettod.
Ma!6es appU.d : Maldh IOt!.
Barley !oE: ldarch tot!" tl!v6t.d j

l-diett : PluE s! AEh.r.
Prleiot3 Crp: Brlcy.

c-Cy.@r!.iif.. I et rb. ratN-Nitr r. of Soda. ! or 0.r cwr_
S-Sqlph.teol A@iaJ N Der aq!.

!?, t65 177 ,t4 i6rI ,{ l']. 1lt ,11 ,EOl 1?91 ,31 trot ,4rl 1114 159l

l5e 1,, t59 lrc r00l ,r9l r64 l14 t77 101 19' r60l 301 20t 22A l6rl

1?E lEl ,30I 18rl 1r0 146 rc6,l 1e4 r18l 22s ,50 ,0u rrl} **] [-
| 
,3{ i ,,,

I

16E

104

u9l 183 156 0El tlla ,091 uol ,101 193 ,o8l u3l lr2 18ri 2r7t ,16

I r67l ro0l r89I r4rl 1951 r69I 6,1 13rl 1sq ,r4 ,ral 1Eol rTrl ,oal

tr9l u8 134 1!ae l9l 2O1l 190 2741 rrtl 1r6l u4 r60l 205 ,10 ,501

lel r5ll 103I o0 1E0 ,r5 rgal 221* ,0rl 169 99 991 ,10 3651 ,0u !37

l5t rTol 97 60 163 712' 214 r6rl l6? 172' 103 Eq 1861 2t2 9t0l

PlaD sh@ios NitroxenoB Tre.tDenrs
applied to w[ol. ptots.

)t
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Barley, Wellingore' 1930 (conl )

Summary ot Results.

f;i,HJ"ttriEHs i'iirT"t"T 6 p'i6t"G iii rot sielific;t ro' eittret srain or straw'

i:13'"".trH#"1;T:''::t$i
ar€Eotsis'iricant.*".*"r9lt9-Pry!*i-ti^{..*i1*,:1fl .*f;:iff "}fl Tf &H:*"'"

Avelas€ Yi.ld in crt.
Grain

..=..ffi

No Sulph. cye!a- Sulph.l

12.1
11. r
I1.6
rl.3

t6.6
t9.6
17.5
22.1

18.4
18.3
t9.o
20,9

l5.s
10.?
r6.6
l8.l

No Potash or SuPer.
SulDhatr oI Potash
SuI;rphosPbate
Potash and SuPer.

r 1.0
9.9

10.4
s-0

13.7
r6.7
15.4
16.4

r4.l
16.0
15.6
18.9

16.7
!6.5
15.5
l8.r

13.9
14.8
14.2
15.8

16.6
17.7
t8.l
ta.2

llean 10.3 t6.4 t 6.4 14.1 I r.5 I7.8 r9.0 t9.2 16.8

Stsrdard Error

Per cetrt.

Ll4 t.25

No Potash or SuPer.
SulDhate of Potash
SuftrphosPhate
Potash aad SuPer.

a7.2
7 t.2
67.4

93.5
113.6
105.3
t12.2

96.1
1r5.3
105.7
r29.0

I13.7
105.6
105.4
t23.1

94.6
100.4
s6.9

108.0

72.L
65.8
68.6
07.6

98.0
105.4
107.6
108.3

98-?
1r6.5
104.3
131.8

109.3
108.8
ll3.l
124.2

04.6
09.1
98.4

108.0

IIean 10.2 106.2 r t.6 I12.0 100.0 68.6 104.8 112.8 113.8 100.0

Staqdard Erlor 1.74 7.41
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Barley: Efiect of Nitrogenous Fertilisers, and of Sulphate of
Potash and Superphosphate.

Mr. J. M. Templeton, Farm Institute, Sparsholt, tiTinchester, 1930.
Plan atrd Actual Welghts tn gtalns per sample.

219 rE6I 16rl 134 116 161 15' r0l ,rl} 1861 171 164 r6u 19rl 136 106

rTrI 1881 165 l6l l3l 19, 117 163 l6?l rEol 138 r6E 1481 r93l 16rl 1r6

,0rl ,{01 171 ,10 140 ,09 234 1591 2061 ,4r 20c 15? ,r^ |

I

,t8l l!3

,ol ,69 207 Itl ,06 ,06 18' ,01 ,0a ?.15 r86l ta, 207 1e4 1861 reol

,l6l 160l t9l 171 t72l rE6 1534 ,t4 t97 r60l l57l r7EI 167 168 134

264 201' 160l u0l l70l 173 16E ,{01 210 154 url 776 1?31 17ri 16rl

,aol 2r0| ,r5i ,la 100 183 163I tr0 229 ,3$ ,13 ,'E 1631 17ql r6al 1361

,69 ,30 ,16 2a, 176 2011 17q 10, ,401 ,16 213 !16 717 20a rc0l l!0

PLn shopioa NitrogcDous TrqtDars
appli.d l,o rhol. plori

SysrEr or ArplrcAflor: ht! Sq!.re.
Atur or E^cB WEoE Pr-or : 1/50th .cr..
Sotl: Thintlilty loae on ch.lt.
V.tlely : PIu@g€ Arch.r.

PloB.oDdivi.t d to raniE no lbt tb dsuraDlrdDh.t lot. StrID[lr' nt p.rG
ash (K), .t th. Ete or 6.6 crl R-op.r .cE, SuFrpbGDh.[G (p) .r t[.
rale or 0,4 crt. PlOr D.r.c!q .!d Sul-p!.k or Pobs! aai sEF+LePhra6

Plots t a€.t!d by enari-g D.thod.
Malutes applled : Ildch 25t!-r0tb.
Barl.y em: AEil 1tth. H.E6t d:

P!di@ C.op: B.rt€y.

O - No Nitroeen
C-Cy.!.Dide, I r! t[. rtr.N-NiE.t ol Sod.. I olorerS-sdD!.t of AEDooi. J N F, er..

Ilo c lNls

c S o I

\ o S c

\ c o
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Barley, Sparsholt, 1930 (cottt.\

-Plots 

t 
".a"d 

*ith Eitrate oI soda have Sivel a signi{icaotly.hiSher-yield.t}an all others' Tho
*..i."i i^-*i"rr"t. oI ammonia atrd cyaDa-mide was-not si8nifica.rt. No efJect of potash. -There
i"Xliil""i..iiii,'ii .r; toP"; t" 

""#tPhosphate, 
but &e-incl€ase oalv approached sisnficance

ia-thJ pre.seoce or potash ild aitrate of soda'

Srmm-ry ol Re3ulta.

Avlt s! Yield i! ci!.
Grara. Stra$r.

sulpb./ :,IO Sulph./

No Pota-sh or Super
Sulphate oI Potash
Superphospbate
Potash and Super.

ll.9
t2.a
r3.3
t4.2

14.3
13.4
lr.6
13.8

14.3
14.0
15.9
t6.8

l4.l
r3.3
14.5
t3.r

r3.6
r3.3
l4.t
t1.5

rl.8
t2.a
13.4
t2.7

t4.6
r2.3
r3.0
13.3

t1.4
14.4
15.4
r6.9

13.7
12.5
13.1
13-4

13.6
13.0
r3.0
l4.l

Vea.n r3.0 t3.5 t5.2 r3.8 13.9 12.6 13.3 15.3 13.6

Steadard Ertot

Pd cent.

0.92 0.69

No Potash ot Super.
Sulphate o{ Pota-sh
Superphosphate
Potash aod SuPer.

86.9
00.5
05.0

r02.4

103.2
98.3
90.8
s9.8

r03.3
r01.2
114.4
120.8

101.7
95.5

104.4
94.2

98.5
95.9

10r.3
r04.3

86.5
92.1
98.1
93.3

).07.2
90.6
96.4
07.6

105.5
105.5
112.9
t23.7

r00.3
92.0

100.7
s8.4

90.9
s5.2

101.8
103.2

llean 93.6 97.5 109.9 99.0 100.0 92.6 97.7 Ill.9 87.8 100.0

StaEdard Error 6.65 5.07
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l6l

Potatoes r Effect of Superphosphate on Two Varieties.
G. Malrr, Esq., Newon Farm, Lincs., 1930.

rv.

I.

II.
o 0 zt l0 l0 65
5 t0 IO 4'21 00

l0 l0 0 0 55 214
2L 5 5 o0 l0 l0

KiEg Edwards yi€lded siSDificaDtly better thar British Queea- Situi{icatrt respoase to British
Queetr variety $.ith li$t drcssi-oA of superphospha.te : Iurther respoase to highei dresring is aot
sigBificr,trt. No respoEse to superphosplate otr KiEg Edward variety.

vArlrrE.: Brit'rsh QlE lA) .rd Kiff EdBd
(B) I! r&dom stria,

SY3nr ot RrPuc^rior: htlr s.uF
A-r!^ o! E^cs SuE-PEr I U6oth icE.
Trf^rErrs: SuD€rDho.Dhate .t tto Ere ol O-,i, (0.r sL P!Or). 6 &d 10wt. rE ae.

All plots r..dtit SulDhit olA@irDi!.! tb!r.t. ol 0.8 wL N D.r .d. aod SulDhlr. ot
?oLsh.r rle r.c. of ,crt YrO pet .@.
ijura.d u pBioE a[tuDD

M&l,c .Dli.d : ADil ttrd-
Pot rc iL!t!d: 'ADrll !rd- Lltrc.t: Oca.

,l.t-rraaL
Pr.vloG Crop: Wlcat.

Actual w€tEht8 ln lb.

Row. British Queen. Iti.ng Edward.

0 5 l0 0 2l 5 l0

r. ..
II.
III.
rv.

518
416
302

528

468
557

495
532
545
682

554
512
538
579

876
559
670
826

546
662

616

586
6ll
6S9
661

578
598
60r
602

Sumtlrary of Results.

Average yield.

British gueerl. Kitrg Edward,

No
Super.

4@t.
Supe!.

5 cwt.
Super.

I0 c\rt.
Super.

No
Super.

2+ cwt.
Supe!.

6 cwt.
Super.

l0 clr't.
Super.

Toas per acre
Per ceDt.

13.18
87.5

L4.14
93.8

14.42
95.7

14.62
97.0

18.27
108.0

15.60
103.5

16.39
108.7

r5.93
r05.7

IIeaa r4.00 16.05

Statrdald Eiror . 0.375 toDs o! 2.49 Per ceat.
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Potatoes : Effect of Sulphate
A. W. Oldershaw, Esq.,

of Poash and Mineral Potash.

Tunstall, Nr. Ipswich, 1930'

Sysrr o, atplrc^rton: 4 Badolli!.d bl&&s.
A.u o! E^cE Wrotr Plor: V00th a.te Each

Dlot divid.d lnto ts sub-Dlot
Soil: vcrr lidt sd (arrel@t ol cErtiEti@).
Vari.ty : GEt Scotl

S:solph.t of Polash .t the i.L of l 5 cwt.

K-i,ot sh ui4rd equivalst to SdPbat. oI

S'nobatp of Mam6ia, providils MagMim
e'ouivalol ro tbl Polasb appli.d !o oo. @t ol
@h Ddr ot suuplolr indretld by tt tiet_
t]Et 36bol @mi,s oo th.l h.Ii

All Dl6rr'@,it!d NitEt€ o, Sod. .l th. iat ol
o.b crl N Er ..8 ard b&!ic SuD.rDbcDhat
.i th. lat -of 0.6 c*L P,Or D.r tr.

Meur6 aDori.d: ADril Isa .:ep! Nithte oI
Soda riich rli aDpu€d a an atly toP

PotatG -pL.i.d: April 6tt. uftd: ocL
8th-loth.

Actual wetghts in lb.

Block. With Sulphate oI Ma&resia. Without Sulpbste oI MagDesia.

o S I( o S K

B
c
D

557
468
5t6
456

488
547
620
441

614
491
433
508

461
418
547
459

58t
525
607
493

423
490
438
503

Average in
totrsperacre t3.37 13.39 13.03 t2.62 14.10 L2.12

Sumnrary of Results.

Average
Yield. Cotrtxol.

Sulphate
oI Potash

Potash
llineral. }1ea[.

Without
S/MaC.

with
S/Mag. Meatr.Error. Error.

ToDs pe!
acre . .

Per cent.
12.99
98.8

13.75
r04.5

12.72
s6.7

r3.16
100.0

o.54t
4.12

13.05
s0.2

lt.26
100.8

13.10
t00.0

0.287
2.18

Sligtrt aon-siSuilicaDt advatrtaSe due to sulPhate of Potash. No resPoDse to Potash mioelal or
sDlpbate of oagEesia.
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Potatoes: Effect
E. V. Cooke, Esq.,

A

of Superphosphate
The Limes, North

B

and Sulphate of Potash.
Fen, Bourne, Lincs., 1930.

Sysitr. o, Rrrlrc flox: 4 EldoEb.d blet*
ArE o, ErcB Pror: V?ot! ele
Soil: Br..k Fd L!.1
V.ti.ty : KiDa Edrrt4
Trr^ rms: SUD.lpbGDbat (P).t th? rat o!

0, 0.8 anal 1.6 *t PrOr pd a.rq .Dd Ssrph.t
ot PoteBh (K).tthent ofo,1ald,crt. IqO
D.r acre, in all coEbiratiotr3.

lYeDuc ippu.d r ADril ,lrd-
PotatG plalted : Agril r6tb-
Ufr.d : Scp( t5th"

c D

Actual w€lght8 tn lb.

OP
2K

IP
2K

IP
IK

OP
1K

OP
2K

IP
IK

2P
IK

OP
IK

2P
OK

2P
OK

TP
OK

2P
1K

IP
OK

2P
2K

OP
OK

IP
2K

2P
2K

OP
OK

IP
IK

OP
2K

2P
2K

IP
OK OK

OP
2K

OP
OK

IP
OK

IP
2K

IP
IK

2P
2K

IP
2K

2P
IK

2P
OK

OP
IK

OP
OK

OP
IK

2P
IK

Blocls.

A ..
B ..c ..D..

I 1j5 6 8 9

334

262

293
444
291
385

392
497
279
338

360
393
295
335

459
385
339
382

388
434
297

3{4
386
332

439
438
4t3
365

406
43S
479
421

Summary ol Results.

AveraSe yield .

ToDS per acre. Per ceat.

No
Super.

5 cst.
Super.

l0 cwt.
Super. trIeaD.

No
Super.

5 clrt.
Supe!.

l0 cst.
Super. MeaD.

No Potash
2 cwt. Sul./Pot.
4 cwt. Sul./Pot.

9.39
10.80
t0.46

11.04
12.23
r2.93

11.30
r t.6l
13.63

10.58
I1.55
12.34

81.7
94.1
9r.r

96.1
106.4
112.6

98.3
l0l. r
118.7

92.0
100.5
107.6

]Ieatr t0.22 12.07 12.18 ll.49 89.0 105.0 r06.0 r00.0

Statrdard ErIor . 0.6{7 5.63

Significant teq)onse to the silgle dressitrg of supe4)hosphate-Do turttret rcspoEse to the
double drEssiDg. Sigdlicant rcspoue, o! the average, to the siatle aDd doubte dressinSs ot silphatc
of potash.
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Potatoes: Efiect of Inorganic and Organic Fertilisers.
Mr. Inskip, Stanford, Biggleswade, 1930.

IV.

I._HEA\IY I.AND.
v^i.r!aY : Klla EdEr.L
Svf,r o, RtDuoflor. : Ltir Sqor't.
Al.tf,otBe{ Ptd: Uloth ..ETlqrEmB:
I = Bl@4 SuD..p!6"hrto.
, - Sulph.t ot A@i., SlDapbGDh.t .
5:SolDhit o, Al'm6ia. SLrIla! BoD. Floor.
4:Abod, St .D.d Bole FloEr.
RaL. : 0.! wL N ed 0.6 cr!. P,Or F! .E. AIl plots ,e..le.d Sulpb.t o, Potrb

al th. lli.. of l.16 rL IqO D€r 4ft,
XIDU!! rDDIid : ADril,od-lrd
FotetG..i: AEil t!d-
Lift.d: OcL Ld

4 3 2 I

I 3 {
4 I

I 4

Actu.l wetghts ln lb.

Row. I 2 3 4

I.
II.
III.
rv.

u5
u2
62r

637
427
762

6?0
655
686
598

181

660

Sumrnary of Results.

Average
Yield.

Blood
Super.

lrror/o--.
Sulph/ADrl.l Steamed

Super. lBone Flour.

Btood
Stearned

Bone Flour trleatr.
Standad

Error.

T@s per acre
Per cent-

14.84
t00.8

15.03
102.0

\4.55
98.8

14.50
98.4

14.73
100.0

0.3I1
2.tl

No sigDilicaut dilferencas in yietd.

2._LIGHT II\ND.
Y^!rE*: Gre.t S@tL
SYstd o! Rtllrc^noi; hd! Sqt,&
AiE. o! E^cB WEor P@r: r/6otb &rE Erch plot djviat d itlto lrc sb-

I -Blood, Sr!.!Dh6phalc.
, -SulDhrlc ol ArDDodia, SuD.rDhdplale
3-Solplrt of AED@i., Sl4D.d BoEe Flod.
4-Blo.4 Sl--ed B@e I:loEr.
Rat€s : 0.t crt. N .!d 0.4 crt PrOr F!..(.- Sllph.tc ot Potab.r th. r.t of

0.88 cst. lqo p.i a.r! .pplied 6 6Ei oqt of ...!'p.it or sub-plot , ildic.t d b,
the trc.toclt lyEbol @EiD8 on tl,at i.U.

Ueuc appli.d: Aplil ,Dd-lril
Potatc pLlt d: April ,Dd.
Lilt d: S.pL 6th.

I
4

4
I 2

I ,_ t
4 ; a

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-1-63 pp 168

Row.
Potash. No Potasb.

I 2 4 I 2 3 4

I.
II.
ur.
rv.

118.0
128.0
09.6

126.0

I18.0
125.0
124.5
140.5

l0{.5
113.6
t28.6
144.0

125.0
106.5
123.0
129.0

105.6
118.5
128.6
125.0

1r6.0
125.0
124.5
1r5.5

96.5
130.6
97.6

138.0

96.0
104.0
108.0
I15.0

Average il
tols pet

acre 5.45 5.40 5.31 5.r6 4.72

165

Actual wetghb ttl lb.

Summary of Results.

Average
Yield.

Blood,
Super.

SElph/A.o.a.
Super.

SurpUamn.l
Borc
Flour.

Btood,
BoDe
Flour. lIean.

Statrdard
Erro!.

ToBs per acle
Pe" cent-

6.28
99.8

6.52
r04.3

5.31
100.3

5.06
96.B

6.29
100.0

0.127
2.40

Average yield. Without Potash. With Potash. IIeaE. Staodard Error.

ToDs Fr acre
Per cetrt. ..

5.14
9?.r

6.41
102.9

5.29
r00.0

0.12.1
2.35

The dilferetrces betweetr the tritrogeDous aDd phosPhatic trcatEeots are oot sigBificaot' Thelo
is a smatl, EoD-si8lrificaEt advatrtage due to the Potassic drcssirrs.

3._IXPERIMENT ON FISII MEAL.
S6il: Haw l@
vffi: (iE Edmrd
svd 6' Rrp-aqfloi r a r.Ddooitd bb.lls.
,{r. o! E^cs PI,I : U6Oth.ar..

A-SulDb.t. of AEEdia lnd SoDciphoaph.G.
B*sur;h.t. ol Ammnia and Fi.h M..1.
iiril' i'.ii.'Ii-".a-o.e i*t.F.o. p.' ."n- A.ll Plott t!..iv.d stlPt'!' al

Potsh .t i!. !.te of 1.16 ctL fqo Fr acrq
xirl,E.DDU.d: ADril SraL
Pot to.. piilt d: 6ir rst. uli.d: Oct rst.

Average yield.
S./AdBoria

Super.
S./AmmoDia
FGh Meal.

Actual wetg,hts ID lb.

Treatment. I. II. III, IV.

780
658
70t

757
1t4

7t2
682

S-6Eiary of Re8ult..

16.11 16.10
100.1 | 100.0

16.09
09.9

No tlit ereDce io yield.

B B

B

B

\Iean.
Staadard

Erro!.

ToDa per acre
Per ceat.

0.348
2.15
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Sugar Beet: Efect of Nitrogenous Fertilisers, and of Muriate of
Potash and Agricultural Salt.

of Messrs. C. S. and G. M. Vilson, Colchester.
B

Farm
A

Sysrlr o. Rlplrc^flor: !t raDd@b.d blocts of 9 plot a.t-
ArB or E^@ Pbr: U60ih am-
Trt^rEms: SElpb3G ol Aledi. .!d Nitnt ol Sod! el t!.

r.t of 0.4 r N D.r .@, Mui.t of Po!6h et the nt ol
0.8 cFt. K,O DG! .m, ud S.lt .ourEhDt itr Chlorld. to
Muriat€ ol Potash, as sboM in r.Lc K.y io TMtmhts.

AII plots r@ived du!s, .Ed SuDeDhcDhat! et the !at. oI 0.a
ceL PiO. ps .!e

Soil : Lisht sanaly 8r.v.l.Yeu6 applied : ADril rSth.
S.cd.owtr : April rEt!- Lift d : Nov. 6th.7th.

D

trey to Trcatr[eats.

Treatmetrt.

N/S

x

S/A

x

7 I
1 I 4 I 6

6 2 I 8

5 2 8 4

4 6 0 8 5 I

I 3 2 6

Actual wel8hta In lb.

Treatoeots.
NIK

Roots,(dirty). Tops.

B c D B c D

o
o

s/A
s/A
siA
N/S
N/S
N/S

o
M/P

MIP& S
o

M/P
M/P& S

o
M/P

M/P& S

239
349
286
2r3
221
389
256
357
329

261
352
369
35S
247
304
383
399
3?0

4t2
456
352
463
466
478
4A2
495
514

501
436

380
468
525
507
523
502

t77
301
234
t95
202
331
236
352
3{0

145
256

258
291
351
366
456
363

323
360
286
305
364
430
347
4t7
427

245
3I7
256
267
368
433
4ll
384
379

NitrogeE . .

si,rt
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Surntllary of Results.

Average yield in
tons p€r acre.

Roots (v.,ashed). Tops.
Average

SuSar Percetrtage.

No No
& s.lt.

No Nitrogetr ..
Sulph./Arnm.
Nitrate of Soda

8.59
8.59
9.89

s.68
8.64

10.77

8.10
10.33
t0.42

8.79
Lr9

10.36

6.23

9.rt

8.26
8.20

10.77

8.92
t0.48
10.10

7.11
8.51
9.99

18.94
r8.85
18.55

18.79
18.14
18.74

t9.36
r8.68
18.72

19.03
18.55
18.67

i{eaD 9.02 9.70 9.62 9.45 7.40 9.08 9.I7 8.55 18.78 I8.56 18.91 18.75

StaEdard Error 0.607 0.523 0.2.1I

Average yield
per ceat,

Rools (washed). Tops.

N. I u*oll wP.*h]-
Potesh 

I 
or Potasb I aod salr I Med

No

No Nitrogea
Sulph./Amm.
Nitrate oI Soda

01.0
91.0

lM.7

102.4
91.6

I t4.l

85.8
109.3
110.3

93.1
97.3

109.?

72.5
E0.l

106.6

96.7
96.0

126.1

80.9
t22.6
118.2

83.5
99.6

0.9

Mean eE.6 | 102.7 | ror.a I too.o 86.5 106.3 t07.2 100.0

Standard Errot . . 6.43 6.12

Sisnilicatrt resDoose to sulphate oI ammonia shea aPpued to ttro6e plots baviD€ muriate ol
m+rs; end salt- Nitratc of soda Dlots similicantlv superior to sulPhate oI ammonra plots excepr I[
fi";;;-..;i;fi;;;;;;d[;;-;:]r ibe iesp^onse to mu'iate of potash is oDIv sisnilicaot
,"i*i too" ' lurtber responie is produced by addiDg salt only oD those plots ha\.r-og .sulPDate ,or
ammooia. The al4lica6on of niirogeaous dressilt bas lowercd the sD8ar PerceDtage slSnrncatrIly'
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Experiments at other cenrres, carried out by the local workers on
the lines of those described on the preceding pages.

Potatoes. Mr. J. E. Arden, Owmby Cliff, Lincolnshire, 1930.
I:ria SqDr.: Ptolr Usoth er.. Soil: ClilI (li@toE).
B.sd rr[,lna: ac*L SElph.t o, AoboEn.nd ! c'r- UurLt ol Pot8h pd.ctt-
Vsi.ty: Kilg EdErd. Pot ta pLlt d: April l7th. Ufi.d: Oct. loth-

Average
Yield.

No
Super.

2 caft.
Super. Super.

8 c\lt.
Super. Meall.

StaEdard
Error.

ToDs per acre ..
Per ceat.

I1.37
95.2

12.19
102.1

I1.85
99.3

t2.34
t03.4

I1.94
100.0

0.169
l.4l

SigtriJicaat respoDse to the Jilst dressiDg of superphogphate. No furthet respoGe to the highd
dressil8s.

Potatoes. Midland Agricultural College, Loughborough, 1930.
RaldoElr.d bloct : Ploat Ur8.l .c!e. Soil: Uaha tr.EL
B.s.l ld aiDa: I c*L SElDbrc ol Attllmie srd I crt. SqlDh.t o, Pot shDe!.cr.
Vuiety: KEiEdE<L _Rotato6 pLDted: Aplil llth. fultd: S.pt.lg'th. PEvloE! Crop: SprhS O.t&

Averag€
Yield.

No
Supe!.

2 cwt.
Super.

4 cYrt.
Supet.

8 cst.
Super. \Iea.n.

Sta8dard
Erlor.

ToDs lxr acre ..
Per cett.

10.03
r00.9

10.98
I10.6

s.05
9l.l

9.70
97.6

9.94
100.0

0.440
4.52

The yield has beel sig!.iIicaDtly dep&ss€d by the heavier dresi!$ (a alal I crt.) oI $rFr-
phosplatc.

Potatoes. County School, Welshpool, Moirtgomeryshire, 1930.
RandDdis.d bkEb: Plors l/loorha@. Soil: S.h@l Ga.de
B+ar MauiDg: r0 toc of f.tru. p€r act., Sulph.t of AoEoolr rt tt r.t o, 0.8 crt N tE rEc, .!d SElpt t ol

Potash .t th. nt ol , wt IqO D6 u..ydety: GEat $otl Pot ta6 plet d: Ury ?tb- UIt d: ScpL rlth4ct lr.l
PlEvioc Crcp: S!8u Bet.

AYerage
Yield.

No
Super,

2 c\tt.
Super.

4 cwt.
Super.

8 cwt.
Super. tr{ean.

Statrdard
Efior.

Totrs per &re
Per ceEt.

0.r8
70.0

11.64
100.2

13.29
r14.4

12.36
106.4

r 1.62
t00.o

o.:89 l2.sz 
I

Si8[iJicatrt respoGes to dressitrts of 2 atrd 4 cwt. of superphosphatr. Sl8ht set-back with the
highest dressiDg, which, however, is not sigtriJicaDt.

Potatoes. Mr. J. Clarke, Eskham House, Nateby, Lancashire, 1930.
Iatitr SqEre: Plots1/6, ere. SoiI: Mo€6 soil oE dep pet.
Ba-sd,r.nu !g: DuDs at tt rat o( 19 t@p€!ac!c,, cm.IE!.crc SUlphate olPot.h.[dIcrt Sdp!.t ol ArlEodr
Vdcry: KlDs EdB.rd. Pot tG platld: U.y Lt. LiIt d: S.pt. 2r!d

Average
Yield.

No
Super.

2 c\r t.
Super.

4 q*t.
Supe!,

8 c$t.
SuIEt, Mean.

Statrdard
Erfor.

Toos per acle
Per ceDt.

0.24
s8.0

9.51
r0t.2

9.50
100.7

9.44
100.1

9.43
r00.0

0.269
2.A5

No respoDse to superphosphate.
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Potatoes. Mr. George, Gteat Nash, Llangwm, 1930.
titln solft: Plor. l/l8Dth acre. Soil: S.ndv-hulatv.
Bsl MiluliE: , cwi. Er ee SulDbrie oI AlMotis .id , rt. p.r {re Sulph.t of Pot.3h.
V.rie!y: Kqi3 Pi,l}. _ t'otatc plDt d: ilay 2nd. Urt d : Je. 6lb, 1991

Average
Yield.

No
Supet.

2 cwt.
Super.

4 cwt.
Super.

8 cwt.
Super. f,Ieatr.

Statrdard
Error.

Totrs per acte
Per cent.

7.94
86.4

9.2r
100.r

9.68
105.2

9.06
r08.3

9.20
100.0

0.210
2.34

Siguificart rcspoase to superphoq)hate. The ioclEBeDt itr yield fals off at the hi8her levels.

Potatoes. Grammar School, Burford, Oxon' 1930-
htin so@: Plot! U100th acrr. Sorl: Usht l@n oo liD6to!..
rrnrGus : SulDbai of AlMoqia .!d Bl@d;t tlc t.te of 0.6 cwt. N Per .c!e. Sup.tpho.pb.t. .nd Bou. Flou .t tt

ht! ol o-8 cwt. F.O. rr acre.
B.s.l MatruiDi: Si ;li.lc "f PDLlh .t tbe Et ot I 4 st. K,O Per acr..
Vari.ty: KeErs PinlL Potato6 pLlt d: APiI rotb. Ufted: Oct.?th.

Aver'age
Yield.

Dried Blood,
Super. Mean.

Staodard
Error-Botre Flour. Bone Flour. Super.

Toasperacre..
Per cent.

9.03
s8.l

8.82
95.8

9.91
t0?.?

9.05
08.4

0.20
100.0

0.564
6.02

No significaat differeo@s betrveetr t eahoetrts.

Potatoes. Sailors'Orphan Homes School, Hull, 1930.
Ilttr solm: PioB U{36 5cre. Soil I Havv Clay.
irr^iGni,t: sulpbsi. ot Ajmod! .r th€ r.G of ua c,L N Per a@, aod SoPerPbGPh2& .! the r.tc of 0.6 c't. P,o.

B&d Mdui"!: SulDh.t of Potesh at tt. rate o, I ctt p.r acre IqO.
vei.ry: I(.r-3 PiDL Potat 6plartd: Apru r9tb.30t!- Lirtd: oct. tsl

AveIage
Yield.

Standard
Error.

Totrsperacre..
Per ceat.

I1.69
1r2.9

10.88
105.0

9.86
95.2

9.0r
87.0

10.36
100.o

0.125
4.r0

Yield oJ plots receiving superphosphate significatruy better than that of those Eceiving booe
flout, irrespe;tive oI ttre dotci oi aitrig"o. fhe oean 

-oI 
atl plots haviEg sulPbate oI aoaonia is

signilicaDtly higher thar that of those havinS nilrogen in the IorE of blood.

Sugar Beet. County School, '\i7elshpool, Montgomeryshire, 1930.
Redooi*d blcks: PloLs rl60t! &r.. Soil: s.n@l GatdeE
TrqrE\rs: S'nohaie or ,ileoEi.. Cia@mide eod Nitrat. ol Soda .t tt. rat of 0.'l c*t. :'{ 9€r .(e
B$al Mduios r F.Y.)t. a! $e '.r. ol io toE p.r a6., SuFrDbcpb.te et tb. ra(e ol 0.S cEt. P.Or Fr acr. aEd lluial.

ol Por,sh ar th. rare of 1cwt. X.O rt &re,
vsdcty: Gartoo s Warilatoa. giet'rcm: Me-r loth. Lilted: Oct.28th_30th. Pre\-ious Crop: ll.nsolds and Sted6.

Average
Yield.

No
Nitrogetr.

Nitrate ol
ka.

Sulphate ot
Cl'anamide. Itean.

Statrdard
Error,

Roots (washed),
toos per acre

Roots, per ceat.
Tops, tons per

acre . ,
Tops, per ceDt.
Sugar perceDtage

in roots

I1.59
93.?

17.11
47.4

16.49

12.57
r01.8

20.60
r04.?

r6.75

107.?

21.86
I rl.7

t8.47

t1.96
96.8

18.82
96.2

16.83

12.36
100.0

19.67
r00.0

r6.63

0.t35
1.09

0.270
t.38

0.235

Super I Boae Flour.
BoneFlour.l Blood. I Blood.

Sig[ifica[t respotrses to all lorms of r]itrogeDous fertiliser. SulPhate o( anmonia has -Prcved
sigEi{ica.Dt-ly sup€r:ior to nihate oI soda, while nitrate of soda iE turn has Produced a si8[ificalltly
hither yield thatr cyaoamide. No siS ilicant diffelences itr sutar percentage.

iulph/ArEm
Super. llean.
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Sugar Beet. South Eastem Agricultural College, Wye, Kent, 1930.
I2rir SdulE: Plots l/50th acr.. SoU: Lisht ch.lt l@e
TrE^ ixrs: SulDlrte ot AtM6i. vith *aa .t &e r.lc of 3 crt F! .crc, Nitt t oI S'oda, top dtt .E ra tt rrt ol

414Ib. E .@ ed CalciuE CvaE@de bcforc alrillirr.l tb. r.ta oI3 wt. Der eE.
&sI M.iuriDs I S@.rpbo6ob.i ai th€ Bt ol a *t. ir am, .nd Moriite dr [rot !b .t th€ rar. ot, ctt. pct .dr.-
vdiety: Krcii Wuir.li.( ' Bet sm: M.y 8tb. 'Linld i OcL ,Etb-!otb"
PEeir Cn'g : Suar BeL

SignilicaEt rcsponse itr roots to Euriate of pot3-sh and salt appUed separately, but no further
respoDse wheD they were applied totether. With toPs the small rcspouse to salt is iisignilicatrt.
Mu-riate oI potash and salt bave sitDificantly increased the sugar percetrtage ia loots, vrhileon
tle plots receiviDg both muriate oJ potash and salt the suSax IErcetrtage is sigDilicaDtty greate,
thatr- oD the plots receiviEg the drBsitrgs separately.

Aver'a8e
Yield.

No
Nitrogen.

Sulphate of Nitrate ol
Soda. Cyanamide. Mean.

Standard
Error.

Roots (washed)
tons per acre , .

Roots, per cent.
Tops, toos per

acte . .
Tops, pet cetrt.
Sugar pelceuuSe

ia roots

10.61
87.0

I r.00

r7.83

12.44
102.8

15.36
99.7

17.63

t2.72
105.1

18.19
tl8.t

17.59

t2.65
104.5

16.15
t04.9

r7.85

l2.lr
100.0

t5.40
100.0

r7.10

0.r87
1.55

0.401
2-60

0.666

Sigtrilicant responses to all lorms of nitro8enous lertiliser. Nitrate of soda plots siSnilicantly
bettrr thatr the sulphate oI aDmoaia atrd cyanamide plots in tops, but dot in roots. No siSEfica,lt
difrerences itr sugax perceEtaSe.

Sugar Beet. South Eastern Agricultural College, !7ye, Kent, 1930.
htiD Soure: Plots L60tb.cr.. Soir: Lkbi.h..lt loe@
Trs ixrs : Muiat ol Poi8h rt the laL ol 2 crt. p€ .cE .nal Sart (176 rb. p.r .crc) p@idiD6 cquiy.lot Chlori!.

to tlori.t ol Pot sb-
B.sar su.ils: Supsphcph.tc .t the Ete ol I *t" F! &r. ed Sulphat ot AEEool. et the Eto oI I c,rt. DG. a6!.
V.riety: Xld! WadLbea Bet som: U.y 8th. Ufted: Ocl r2Dd.rStl)"
PrevioEs Crcp : So{3r Bet.

Average
Yield. cooaol I sah.

Muriate oI
Potash.

Muriate of trIean. StaDdard
Error.

Roots (washed)
tonsperacle..

Roots, per ceat.
Suga! pelcentage
iD roots .. . .

12.68 I 13.02
065 | cca

18.42 I t6.60

13.2S
102.0

16.80

13.27
t01.7

r6.60

13.04
100.0

r6-62

0.137
L05

0.128

Significaot tesponse to the pota5sic aad salt &essirgs. No further ftsponse to the doublG
dressirg.

Sugar Beet. County Farm Institute, Moultoo, Northampton, 1930.
Leti! Squr.: PloB 1/50tb acre. soil: sandy loab.
Tsqrl.rNrs : Mui.le of Pot sb .t tie rate ol, wt. rE eE ad Salt (196lb. Fr en) pdidila .qElvdor Chl6iD. to

Basf euils: SdFrpbcpu.t aa the iaro oi I crt. pe. acr., St.3E€d B@. Flolr.t tt r.t ol I crl. Fi&rE,,*t.
SulDb.t of Alrl@Dia Er .q..

\''ririr: KleiE Wa!n"&n E. Belffi: Uay rDd- Ufl.d: Oct. rrod.

Average
Yield. Control.

Muriate oI
Potash. Salt.

I uu.i.t" ot
lro+asr' esalt] NIeaD.

Standard
Error.

Roots (eashed)
toDs Ft acre - .

Roots, p€r ceot.
Tops, toEs per

acre ..
Tops, per ceot. . -

Sugai percentage
in roots

10.08
as.2

13.70
97.7

r7.02

tI.76
104.0

13.48
s6.1

t7.62

I1.85
I04.E

t1.43
102.0

r7.81

1r.54
102.0

14.48
103.2

18,26

t I.3l
t00.0

t4.02
100.0

t7.65

o.483
1.27

0.854
6.09

0.I75
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Sugar Beet. The University of Leeds, Askham Bryan, Yorks' 1930.

t tin SdEE: Pbrt Ur0lb &e Soil: LUbi &ift @ SaD.tsto@
ii-*'il 'i' tiiE:t"-"isoaa.itl sa. SotoEG or eoronie 'ith 

!..d ald Nttnt ol Sod. ri.oP &rad!s. APdletld
.orrviLot to t aL Sdphtt ol A@ooir Fr .crc

v.ii":iii-lolri"oo;r I.p:"i""a- Bc.t sn' : xrv lrtl. uft d : oct. ,gt!-sotL-
PEviout Crc": What.

Average
Yield.

No
Nitrogen.

N./Soda
top dressing.

N./Soda
1vith seed.

S/AEmoda
n ith seed. MeaD,

Standard
Elror.

Roots (washed)
tous per a6e . .

Roots, per ceat.
Tops, totrs Ircr

acte ..
Tops, pet ceot.. -
Sugar petceltage

ia roots

8.23
88.4

9.48
80.9

r8.01

9.17
98.6

10.04
r00.3

18.26

0.76
104.8

1r.59
106.3

18.02

r0.08
108.3

I1.82
106.5

17.89

9.3r
100.0

r0.so
100.0

18.05

0.233
2.60

o.221
2.03

0.216

SisnificatrtresDonsetoalllormsolEitogeDousfertilise!sithbothrootsaDdlopsYieldof
"f"t" i-."ir" tli,i**l"e with tbe seed is si6oificaDtly Sreater tha! that ol Plots havinS lie toP
llressitre, IYo dU{ereDce-b€tween sulPhate oI ammonia and dttate oI soda wheD aPpued \r'rtb
s€ed. No sig licant difJerences in sugar Perceitate.

Barley. South Eastern Agricultural College, \07ye, Keot, 1930'
t-lu Sourrr: PloB U6oth {e Sotr: ljsbl cb.t l@

L-"ii'J, s"-ttiiit" rste ot 88Ib. p.t..e and Muiat ol Potsqh at th' ratt of I dL Ft tte
;l' ;;fu;S 'Dh-rhat 

.t $a r.t. ol. cn. Fr &re an4 Sulpb't! ol AEEosL 't 
tb' nt' o' I cr!. Ft .cs

Va!i.!v: Plud.*. AirEr. Barl.v som: Uar' ath- H.ft6t€d: A[a' rz$"
Pr.vioB CrcP: B.rLY.

AveraSe
Yield.

No Salt
or ?otash.

Muriate oI
Potz-sh. Salt.

Muriate ot
Meaa.

StaEda.d
Erro!.

GraiE,
acne ..

Gr'ai!, p€t ceDt.
Stralr, cst. Per

acre ..
StraY, per ceot.
NitrogeE Percao-

tage ln graln-.

19.4
s7.3

17.1
102.t

1.33

20.0
I00.1

17.4
102.1

l.3l

20.2
101.2

16.6
97.5

1.30

20.3
101.6

16.7
08.2

1.30

20.0
r00.0

17.0
100.0

l.3t

0.77
3.88

0.71
4.10

0.009

No rssDoDse to the oota-ssrc or salt lertilisers. APplicatioD of sdt has dePr€ssod tbe ' trogea
p€rcentagc'signi6ca.Etly, while ouriate of Potasb has been c.ithout offst'
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